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Abstract

Aristotle claims in Physics 1.3 that we do not understand something until we have grasped its
primary cause (mpwtn aitia). However, rather than identifying just one cause, Aristotle proposes
the framework of the four causes (material, formal, efficient and final) as a means to distinguish
certain ways in which causation occurs, and the different explanatory role each can play. In
addition, Aristotle proposes two different but complementary assessments of change: a description
of the static principles of kivnolg in Physics 1.7, and a dynamic definition of kivnoig in Physics I11.1.
Aristotle does not expressly analyse the natural motions of his elements in terms of these concepts
of cause and change. By undertaking such an analysis, this thesis seeks to shed some new light on

these concepts and phenomena.

Although tomoc¢ is not a cause per se, the assessment of the natural motions of Aristotle’s sublunar
elements highlights the significant role played by the proper place of each of the sublunar elements
in respect of the formal and final causation of those motions. In addition, among other things, this
assessment of the sublunar elements rebuts the suggestion that Aristotle’s requirement that ‘every

moved body is moved by something’ erases the distinction between forced and natural motions.

With regard to Aristotle’s heavenly element, aiBép, commentators have raised significant doubts
about whether any of its motions could constitute a kivnotg. In light of this, one key step in the
assessment of causation and change with regard to the natural motion of aibép is a demonstration
of how certain motions in the heavens could satisfy Aristotle’s dynamic definition, but not his static
principles, of kivnolc. This demonstration is achieved by (i) distinguishing between the rotations of
the celestial spheres and the orbits of the heavenly bodies, and (ii) focussing on the extent to which
those mpdteLg entail a change of tomog. This approach also highlights the differences between the

efficient causation of forced motions and the efficient causation of natural motions.

Ultimately, this application of the concepts of the four causes and Aristotle’s two assessments of
kivnolc to the natural motions of his sublunar and heavenly elements seeks to test the overall

coherence of Aristotle’s schema.
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1. Overview of methodology

The starting point of this inquiry into the natural motions of Aristotle’s sublunar and heavenly

elements is his statements in Physics Il that

o “we think we have knowledge of a thing only when we can answer the question about it ‘On

account of what?’ (51& ti) and that is to grasp the primary cause (mpwtnv aitiav)”;! and

e “these are the causes, and this is how many there are. They are four, and the student of

nature should know about them all”.?

On this basis, an assessment of the four sorts of cause, which can answer the question ‘On account
of what?’ in respect of the natural motions of Aristotle’s sublunar and heavenly elements, should
facilitate a better understanding of those motions. It is notable, however, that the examples of
altial given by Aristotle in the Physics often arise in the context of explaining why artifacts are as
they are. As a result, the material and formal causes, for example, of processes including locomotion
are rather unclear. In order to clarify the concept of the four causes and apply it to natural motions,
this thesis has specific regard to Aristotle’s static principles of kivnoig and his dynamic definition of
kivnolc. The assessment of former (in section 2.3 below) assists in the identification of the material

and formal causes of a kivnolg.

As the concepts of the four causes and the static principles and dynamic definition of kivnolc are all
proposed by Aristotle in the Physics, the question arises whether these concepts are applicable not
only to the natural motions of the sublunar elements but also to the natural motion of Aristotle’s
heavenly element, aiBép. This question is specifically addressed in section 2.4 below (after the
relevant concepts have been discussed in some detail) and is provisionally answered in the

affirmative.

An attempt is then made to identify in turn each of the four causes of the natural motions of the
sublunar elements, following which the assessment switches to the heavens. One way in which the
heavenly element, aifép, differs from the sublunar elements is that it only comprises the celestial

spheres and the heavenly bodies and these objects together make up the whole of the heavens —

1194b19.
2198a21.



there are no other portions of aiB£p. Therefore, the assessment of the motion of aiB£p must be

based on the motions of these spheres and bodies.

However, before an attempt is made to identify the four causes of the natural motion of aiB¢p,
consideration is given to the question whether there is, in fact, motion in Aristotle’s heaven. This is
required because commentators have highlighted the fact that Aristotle’s static principles indicate
that a kivnolg takes place between termini, and his dynamic definition indicates that a kivnolg is
incomplete while it is ongoing, and yet the visible heavenly motions are everlasting and appear to be
complete. The assessment in Chapter 4 seeks to show that whereas the orbits of the heavenly
bodies are kiwvrjoslg, the rotations of the celestial spheres should be regarded as €vepyeiat rather
than kwnoelg. In the course of this assessment, the provisional conclusion (in section 2.4 that,
among other things, Aristotle’s concepts of kivnolc are applicable to the heavens) is revised as, for
the reasons outlined in section 4.3 below, the everlasting circling round the centre of the universe
which aiB¢p undertakes is not susceptible to analysis on the basis of Aristotle’s static principles of

kivnolg.

In light of the determination that the rotations of the celestial spheres are évepyeial, the further
methodological question arises as to whether the concept of the four causes is applicable to
évepyelal, and this is addressed in section 5.2. An attempt is then made to identify each of the four
causes of the everlasting rotations of the celestial spheres and the four causes of the orbits of the

heavenly bodies.

Pursuant to this methodology, this thesis seeks to apply concepts which Aristotle introduces in the
Physics to phenomena and entities which he describes in the Physics, On the Heavens and the
Metaphysics. Consideration is, therefore, given in Chapter 7 to the overall coherence of Aristotle’s
schema in light of the experience of this attempt to identify the four causes of the natural motions of

Aristotle’s sublunar and heavenly elements.

The following translations, in the Clarendon series, have been quoted below:

e Physics | and Il — Charlton;
e  Physics Il and Il — Hussey;
e Physics VIl — Graham;

e  Metaphysics Zeta — Bostock; and



e Metaphysics Lambda — Judson.

The following translations have also been cited briefly:

e On the Heavens — Guthrie;
e On Generation and Corruption — Forster;
e Meteorology — Lee; and

e Nicomachean Ethics — Aufderheide.



2. Aristotle’s concepts of cause and change

This Chapter presents the key Aristotelian concepts which will then be applied in order to analyse
the natural motions of Aristotle’s sublunar and heavenly elements. These concepts are the four

causes, the static principles of change, and the dynamic definition of change.

2.1 Translation of the word alitia

In Aristotle’s account of what are referred to as the ‘four causes’, the Greek word which is translated
as ‘cause’ is altia. It has, however, been well observed in the literature that aitia has a broader
meaning than that English word.® Hocutt and Vlastos suggest that in English the word ‘cause’ refers
to a productive agent or event, which would correspond to just the efficient cause among Aristotle’s
four causes.* As Hocutt notes, in the Physics Aristotle expressly uses the term aitia to denote an
answer to the question ‘Why?’ or ‘On account of what?’ (5w& ti),” and in many cases the answer to
the question ‘Why?’ does not contain any hint of productive agency. There is, for example, no
suggestion that a phenomenon’s final cause, which is Aristotle’s term for a teleological goal or
purpose, exerts some sort of pull or productive agency from the future that brings about the

phenomenon in question.

In order to emphasize the broader meaning of the word aitia, Charlton highlights the cognate verb
aftidopot which means to ‘blame’ or ‘hold accountable’,® and it is perhaps in such a sense that
Aristotle identifies, in the Posterior Analytics, the Athenian raid on Sardis as an aitia of the
subsequent Persian invasion of Attica.” Charlton proposes that “X is called an aitiov in respect of Y,
if it is responsible for Y in any way whatever, if Y can for any reason be set down or ascribed to it”,%
and that “one thing can be responsible for another in that it stands to it as one of the four causes”.’
Thus, for example, health is an aitia of an after-dinner constitutional, as it is the goal for the sake of

which one walks after dinner and so is, in that sense, responsible for the occurrence of that exercise.

3 See Vlastos (1969), Charlton (1970), Hocutt (1974), Hankinson (2013).
4 Hocutt, p.386; Vlastos, p.294.

5194b19, 198b5.

6 Charlton, p.98.

794a36.

8 Charlton, p.98.

9 Charlton, p.99.



In concluding what Hocutt describes as a “masterful” discussion of this issue, Charlton suggests that
an aitwa is an “explanation” of why something is as it is, and for Aristotle such an explanation can be
provided in the four different ways which he identifies.’® Despite this understanding of the wider

meaning of the word aitia, it is notable that Charlton himself translates it as ‘cause’.

In practice, the expressions ‘formal explanation’ and ‘final explanation’ would seem to be rather
awkward (and also unfamiliar). In addition, as Aristotle uses one term, aitwa, for all his four causes,
it would not seem appropriate to translate that term differently for the different aitia, e.g. as

‘cause’ for the efficient aitia and as ‘explanation’ for the final aitia.

Given this background, this thesis follows the practice of translating the word aitia as ‘cause’ while
noting, with Charlton and others, that care should be taken not to be misled by that relatively

narrow translation.!!

In light of this reservation about care over the translation of aitia as ‘cause’,
multiple passages below emphasize the broader interpretation of an aitia as an explanation of why

Aristotle’s elements naturally move in the way that they do.

2.2 The four causes

In Physics 11.3, Aristotle introduces the four causes and refers to them as the four ‘manners’ of cause
(tpomov altiov) which can be identified in answer to the question ‘Why?’. These are the material,

formal, efficient, and final causes, and are outlined in turn below.

e The material cause

0 £€ 00 yiyvetal Tt évundpyovTog

194b23 that out of which as a constituent a thing comes to be.

The material cause is said to be the matter out of which a thing is formed. The examples Aristotle
gives include the bronze of a statue and the silver of a cup. Later in Physics I1.3 Aristotle refers more
generally to the matter of an artefact as its material cause.'? The bronze of a statue is not the
productive agent which causes the statue to come into being, and so would not be labelled as a

‘cause’ in contemporary English. However, as the material cause of the statue, the bronze is

10 Hocutt, footnote 11.
11 Charlton, p.98.
12 195a8.



responsible for (and thus can explain) some of that artefact’s properties, e.g. its weight and rigidity,

and it seems that it is referred to as an aitia by Aristotle for this reason.

While Aristotle’s examples clearly indicate the material causes of certain artefacts, those examples
do not really assist in identifying the material cause of a kivnolg such as the natural motion of an
Aristotelian element, as that kivnolg does not seem to come to be ‘out of matter in the same way as
a tangible object, such as an artefact, is formed from its matter. Aristotle does, though, sum up his
examples of material causes as the ‘underlying thing’ (w¢ to Umokeipevov).’® As the concept of an
‘underlying thing’ is central to Aristotle’s static principles of kivnolg, the assessment of those
principles in section 2.3 below seeks to identify, among other things, the role that is performed by
the Omokeipevov within a kivnolg, and thereby identify the material cause of a kivnolg in quite

general terms.

e The formal cause

TO €160€ KL TO TP ASELypa, TodTo & €oTiv O AOYoC O Tol Ti v elvat Kot Té ToUTou yévn

194b26 the form or model ... this is the account of what the being would be, and its genera.

The formal cause is the formula or definition of a phenomenon, i.e. the account of what it is to be
that thing. The examples which Aristotle gives include the ratio of two to one which is the formal
cause of an octave.’ Aristotle also says that the formal cause is the whole, the composition, and the
form.r> As with the material cause, the identity of the formal cause of an artefact, like a statue, is
reasonably clear and is the composition (i.e. the arrangement) and form of that artefact, which is
responsible for (and thus can explain) some of that artefact’s properties, e.g. its shape. However,
while the formal cause of an artefact is the form or account of that which the matter constitutes, the
formal cause of a kivnotg, such as locomotion, is less clear and is not specifically addressed in the

discussion in Physics 11.3.

In the Nicomachean Ethics X.4, Aristotle considers the forms of walking and the other types of
locomotion and says that “/the] many movements are incomplete and differ in form since the from-
where and the to-where determine the form” (ai moAhal dtelels katl Stadpépovoal TR ldel,

glnep 10 M6Oev nol eidomnoldv).16 On this basis, the form and formal cause of the natural motion of

13195319. See also 1013b21.
14194b27.

15195321. See also 1013b22
16 1174b4-5.
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an Aristotelean element would seem to be determined by the path of that motion (i.e. by both the
whence and the whither). However, the formal cause of the kivnotg of building would seem to be
the form of the house which is the product of the kivnolc. Thus, it seems it may be possible to
identify the formal cause of a kivnolc just by reference to the form that is acquired at the completion
of the kivnoig rather than by reference to the whole path (i.e. the whence and the whither) of the
kivnolg. This possibility is explored further in the assessment of Aristotle’s static principles of kivnolg

in section 2.3 below.

e The efficient cause
66ev | dpxn thig petaBorfic n
mpwtn A TG NPEUNCEWG

194b29-30 the primary source of the change or the staying unchanged.

The examples which Aristotle gives of efficient causes include the father who is the efficient cause of
a child, and more generally that which makes something is the efficient cause of that which is made,
and that which changes something is the efficient cause of that which is changed.'” It is notable that
the efficient cause is the ‘primary source’ of the change and so initiates a process of change. In light
of this, the efficient cause is closer to the contemporary concept of a cause as a productive agent or
event than Aristotle’s other causes and, in the case of building a house, it might be thought that the
efficient cause is the builder. However, Aristotle states that the art of building (tiv oikoSoutknv),
which the builder possesses, is a prior cause to the builder (mpdtepov 6 aitiov),’® and that the art of
statue making is the efficient cause of the statue.'® This suggests that Aristotle’s focus, even in the
case of efficient causes, is perhaps more on providing explanations for why things are as they are,

rather than on identifying productive agents.

e The final cause
w¢ T0 TéAo¢: Ttolito &' £otiv

TO 0oU éveka

17195a8.
18195b24.
19195a11.
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194b32 the end. That is what something is for.

The final cause is the goal and ‘that for the sake of which’ a thing is done. As is noted above, the
examples which Aristotle gives include health which is the goal and final cause of walking.

Therefore, processes and entities can, to some extent, be explained by reference to their final causes
which are the objectives for the sake of which (td o0 &veka) these processes occur and entities exist
(e.g. the final cause of building a house is the house and the final cause of sharp incisors is to cut
food). Aristotle’s concept of the final cause is considered in more detail in sections 3.3, 5.4, and 6.2

below, in the context of assessing sublunar and heavenly motions.

Aristotle says that in order to understand a phenomenon, a natural philosopher should identify all
four causes.® In light of this exhortation, the following Chapters seek to identify the four causes of
the natural motions of Aristotle’s sublunar and heavenly elements in order to shed light on those
kwnoelg and on the four causes themselves. Before that analysis is undertaken, consideration is

given to Aristotle’s comments on kivnotg and change in general.

2.3 The principles and definition of kivnolig

With regard to the concept of change, it should be noted that Aristotle’s use of terminology is not
always consistent in the Physics and elsewhere. He employs the term petafoln to describe change
of accidental properties, i.e. change in respect of quantity, quality and place.?! Aristotle sometimes
extends the term petafoAn to apply as well to the substantial change of generation and destruction
(i.e. coming-to-be and passing-away). Aristotle also uses the term kivnotg to denote change of
quality, quantity and place, while sometimes employing kivnolg in the broader sense which includes
substantial change, and sometimes even in a narrower sense solely as a reference to change of place

(i.e. locomotion).

In the Physics, Aristotle proposes two somewhat different but complementary assessments of

kivnolg, the static principles and the dynamic definition which are both discussed below.

20198321-23.
21 See Physics 11.2; Physics VII1.9; Metaphysics Lambda.2.
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e The description of the static principles of kivnolg in Physics 1.7

Aristotle sets out his static principles of kivnolg as follows:

néoat Pev oOv ai dpyal TGV Tept yEveotv dpu-

oK@V, kKal g mooal, elpntat- kat dijAov €0ty OTL 8€T UTTO-
keToBai TL Tolg Evavtiolg kal Tavavtia Vo elvat. Tpdmov &¢
Two dAAov o0k dvaykaiov- Lkavov yap €0Tal TO £TepoV TV

£vavtiwv ToLElv Tfj dnouoiq kal mapouciq THV HeTaBoAnv.

191a3 How many principles there are of natural things [which are involved in coming-to-be], and
in what way they are so many, has now been said. It is clear that there must be something to
underlie the opposites, and that the opposites must be two in number. Yet in another way this is

not necessary. One of the opposites, by its absence or presence, will suffice to effect the change.

A specific example of kivnolc that Aristotle gives in Physics 1.7 is of a change to an accidental
property; namely, an unmusical man becoming a musical man.?? The man is the underlying thing
which transitions from being unmusical to being musical. Thus, although the extract cited above
includes the words mepl yévealy, the principles which are described here are identified by Aristotle in
the context of considering accidental change (e.g. change of quality) as well as substantial change
(i.e. generation). One corollary of Aristotle’s use here of the words mepi yéveaotv is, however,
specifically considered in section 4.3 below, with reference to the heavenly bodies which are

everlasting and thus not “involved in coming-to-be”.?

Aristotle elaborates on these principles of kivnoig a little later in Physics 1.7 when he says:

n

6¢& Umokelpévn dpuoLC EmlotnTh KAt avoloylav. we yap mpog
avépLavta xaAkog i Tpog kKAivnv EVAoV i TTpOg TGV AWV
TLTOV €xovTwy popdnv [ UAN kai] To duopdov éxelmpiv (10)
AaBeiv thv popdnyv, oltwg altn mpog ovoiav £xeL Kal TO

TOSE TLKOL TO V. pia pév ouv apxn adtn, o0y oltw pia

22 190al.
23 Charlton’s use of square brackets around these words is considered in footnote 100 below.
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191a7 As for the underlying nature, it must be grasped by analogy. As bronze stands to a statue,
or wood to a bed, or [the matter and] the formless before it acquires a form to anything else
which has a definite form, so this stands to a reality, to a this thing here, to what is. This, then, is
one principle, though it neither is, nor is one, in the same way as a this thing here; another

principle is that of which we give the account; and there is also the opposite of this, the lack.

Thus, in Physics 1.7, Aristotle describes how kivnoig generally (e.g. an unmusical man becoming a

musical man, and a statue coming-to-be out of a piece of bronze) involves an underlying object, and
two opposites, and the opposites entail a form and a privation (i.e. the lack of the form in question).
Aristotle reiterates this point in Metaphysics Lambda.2 when he says of the three static principles of

kivnolg:

600 pév N évavtiwolg, NG To

pév Adyoc Kal 160¢ TO 8¢ aTépnotg, TO 6¢€ Tpitov 1 UAN.

1069b33 two are the pair of opposites — of which one is the formula and form, and one the

privation — and the third is the matter.

Aristotle’s discussion of the static principles of kivnolg assists in overcoming the difficulty with
identifying the material cause of a kivnolg, which is noted in section 2.2 above. The material cause
of an object like an artefact is the matter from which the object is made or comes to be but, in the
case of a kivnolg such as locomotion, the kivnolc itself does not seem to come to be from matter. In
the discussion of the four causes Aristotle also describes the material cause as the underlying thing
(t6 Umokeipevov),?* although he does not elaborate on what he means by this expression in that
context. However, in his discussion of the static principles of kivnotg, Aristotle explains that the
underlying thing is the physical object which persist through a kivnotg. Thus, on the basis of the
static principles, an object which undergoes locomotion is the underlying thing which persists
through that kivnolg, and this is the material cause of the kivnolg. For example, a stone which falls
to the ground is the underlying thing and thus the material cause of that locomotion. The stone is

not a cause in the sense of being a productive agent which initiates that motion, but it does provide

24195a19.
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some explanation for why that particular motion occurs; i.e. when released the stone falls to the
ground due to its weight (and the fact that it is predominantly made up of the element earth which
naturally moves down). This issue of the material cause of the natural motions of the sublunar

elements is considered further in section 3.5 below.

Aristotle’s static principles of kivnoig also assist with the identification of the formal cause of a
kivnolg. According to these principles, the underlying thing moves from a privation to its
corresponding form. So, a kivnolg, such as the unmusical man becoming musical, entails the man
changing from the privative state of being unmusical to the state of possessing the form of being
musical. As noted in section 2.2 above, Aristotle says that “the from-where and the to-where
determine the form” of a kivnolc.?> However, in his discussion of the static principles, Aristotle
confirms that “One of the opposites, by its absence or presence, will suffice to effect the change”.?®
Therefore, as the kivnotg of the man becoming musical entails the form of being musical and its
privation, the formal cause of that kivnoig might perhaps be the form of being musical (as that form
by its absence or presence will suffice to effect the change). A corresponding assessment would lead
to the form of a house constituting the formal cause of the kivnolc of building a house. If this
approach is correct, then the formal cause of a kivnoig would be the form that is acquired at the

completion of the kivnolg. This possibility is considered further in section 3.4 below, in the context

of attempting to identify the formal cause of the natural motions of the sublunar elements.

As a final preliminary comment on Aristotle’s principles of kivnolg, it should be noted that they
involve a static analysis because they focus on the start and finish of the kivnoig (i.e. the termini
which are the privation and the form) and the underlying object which transitions between those
termini and remains constant throughout the kivnoig. As this description focusses on the termini of
a kivnolg, it sheds no light on the nature of the process by which the underlying thing transitions
from the privation to the form. In contrast, Aristotle’s second assessment of kivnolg in the Physics,

which amounts to a definition, focusses on the process of change itself.

e The dynamic definition of kivnoig in Physics 111.1

Aristotle set out his dynamic definition of kivnoig as follows:

251174b4.
%6 193a6.
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Sunpnuévou &€ kab’

£KaoToV YEVoC ToD pév évtehexeia tol 6& Suvapel, ) tol du-
VALEL HVTOC EVIEAEXELQ, ) TOLOUTOV, Kivnoig £0TLY, OloV TOU peV
aMowwtod, i AAOLWTOV, dAAoiwotg, Tol 8¢ avéntol kal Tod
avtikelpévou ¢pBLtol (o0USEV yap dvopa kowov £ dpdoiv) al-
Enoig kat pBilotg, tol &€ yevntol kal pBaptol yévealg kal

$Bopa, tol 6¢ popntol dopa.

201a9 There being a distinction, in respect of each kind [of being], between [being] actually and
[being] potentially, the actuality of that which potentially is, qua such, is change. For example:
the actuality of what admits of qualitative change, is qualitative change; of what admits of
increase and decrease (there is no common term to cover both), it is increase and decrease; of
what admits of coming-to-be and ceasing-to-be, it is coming-to-be and ceasing-to-be; of what

admits of locomotion, it is locomotion.

In contrast with the description of the static principles of kivnolg in Physics 1.7, the definition in
Physics 111.1 focuses on the ‘process’ of change rather than the termini, and highlights the dynamic
aspect of kivnolg as “the actuality of that which potentially is, qua such”.?” This expression is, though,
extremely compressed, and also rather opaque as it seems to define a kivnolc both as an “actuality”
(évteAéxela) and as something “which potentially is” (i to0 Suvapel 6vtog). Applying those two
terms at the same time to a kivnotg might, at first blush, appear problematic if not contradictory.
For example, while the kivnolg of building a house is ongoing, the building materials are potentially a
house; yet when that kivnolg is complete, the building materials cease to be potentially a house and
instead are in actuality a house (which is the product of the building process). So, in this example,
the potentiality to be a house is extinguished at the point when the house comes into being and
exists in actuality. In light of this, and also Aristotle’s comment cited above that there is “a
distinction ... between [being] actually and [being] potentially”, it is not immediately clear how a

kivnolc can be “the actuality of that which potentially is”.

27 In this thesis, the word évteAéxela in the dynamic definition of kivnoig is, following Hussey (1983), Kosman
(1994), Coope (2013) and others, translated as ‘actuality’. Ross, among others, translates évteAéxela as
‘actualisation’ (1936, p.359). That approach is compellingly rejected by Kosman (1994) and Coope (2013).
Among other things, Kosman describes the definition of change in terms of the process of ‘actualization’ by
which a potentiality is actualized as “astonishingly vacuous” (p.41) and Coope describes it as “circular” (p.279).
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Aristotle provides some clarification of this issue when he paraphrases the definition a few lines later

as:

OtL 6¢ Tolto £€0TLV I KivnOoLg,
gvtedBev Sfilov. dTav yap TO 0ikoSounTtov, 1 Tolodtov avTod
Aéyopev elvay, éviehexeia f, oikoSopettal, Kot €0ty TodTo

oikodounolc: opoiwg 6€ kal padnolg

201al5 That this is change is clear from the following: when that which is buildable is in
actuality, in the respect in which we call it such, it is being built, and this is the process of

building, and similarly with learning...

Thus, the paraphrasing of the definition at 201a15 confirms that the kivnoig of building involves that
which is buildable (i.e. building materials) being in actuality as the buildable, and this is the process
of building. However, this still seems to be rather ambiguous as building materials which are lying
idle in a builder’s yard would seem to be in actuality building materials (i.e. bricks and stones) but,
when they are not being used in the process of building, it seems that Aristotle does not think they
are in actuality “the buildable”. Aristotle elaborates on this issue, and further clarifies the dynamic

definition of kivnolg, when at 201a27 he again paraphrases the definition as:

1 6& tol Suvapel
dVToC <évteéxela>, dtav vtehexeia OV évepyii oUx i aUTO QAN

1l KLNTOV, Kivnaoig éoTuv.

201a27 The actuality, then, of what is potentially — when being in actuality it is operating not

qua itself but qua changeable — is change.

Thus, when building materials are lying idle in a builder’s yard, they are in actuality building
materials (i.e. bricks and stones) but, in the terms of 201a27, a brick is in that situation “operating ...
qua itself” (i.e. it is being a brick). However, when building materials are being employed in the
process of building, they are, in the terms of 201a27, “operating ... qua changeable” and they are
then in actuality “the buildable” (i.e. they are in actuality being potentially a house rather than just
being bricks and stones) and that “is change”. This second paraphrase of the dynamic definition also

seems to clarify the “qua such” component of the definition (i.e. that a kivnolg is the actuality of
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what potentially is, qua such). The “qua such” component of the definition confirms that a kivnolg is
the actuality as a potentiality of something which is potentially. So, by way of example, it is not the
actuality of bricks and stones qua bricks and stones which constitutes the kivnolc of building a
house, but their actuality qua potentially being a house.?® Although building materials are
potentially a house even when they are lying idle in a builder’s yard, it is only when the building
materials are actually being employed in the process of building that they are as Kosman says “fully
manifesting their potentiality to be a house qua potentiality”. * In the terms of the paraphrase at
201a27, the building materials are in this situation “in actuality ... operating ... qua changeable”.
Furthermore, on this basis a kivnolg is not the actuality of a potentiality in the sense of the actuality
which results from a process (in the way that a house is the actuality which results from the building
process), but rather in the sense of the actuality of a potentiality in its full manifestation as a

potentiality (such as the building materials while they are operating as the buildable).

Therefore, it appears from the text at 201a15 and 201a27 that Aristotle is seeking to distinguish
between different types of “actuality” (e.g. building materials may be in actuality the buildable or in
actuality a house), and also to distinguish between different types of “potentiality” (e.g. building
materials may be in potentiality a house while they are lying idle, but only fully manifest that

potentiality as a potentiality while they are being employed in the kivnoig of building).*°

The recognition that there may be different types of “actuality” and “potentiality” seems to assist in
understanding Aristotle’s definition of kivnolg as “the actuality of that which potentially is, qua
such”. In the case of the kivnolg of building, building materials have the potentiality to be a house.
However, while the building materials are lying idle in a builder’s yard they are, according to
Kosman, “only potentially buildable into a house”, i.e. they are “only potentially potentially a
house”.3! That potentiality to be a house is fully manifested as a potentiality when the building
materials are being built into the house, i.e. the building materials are in actuality operating as “the
buildable”.3* The potentiality is fully actualized when the house is built and at that point the building

material cease to have the potentiality to be a house as the house exists in actuality.

28 See Kosman, p.43.

2% Kosman, p.50.

30 |n On the Soul 11, Aristotle distinguishes between the different ways in which a potentiality may exist. This
issue is considered further in sections 3.3.2 and 3.4.2 below.

31 Kosman, p.54.

32 |In his text on the ontology of change, Sentesy (2020) uses the expressions “a being-in-potency” to describe
“a concrete particular being considered in so far as it is organized to set to work”, and “a being-at-work” to
describe “the same being considered insofar as it is a functioning whole” (p.162).
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In the following chapters this assessment of Aristotle’s dynamic definition of kivnolc is applied to the

natural motions of Aristotle’s elements.

As a final preliminary comment on Aristotle’s definition of kivnolg, it should be emphasized that
even though a kivnolg involves the full manifestation of a potentiality as a potentiality, it is

nevertheless incomplete (&teAég) while it is ongoing. This is confirmed by Aristotle when he says:

fi T kivnoLg évépyeLa pév elvai TG Sokel,
ateAng 8¢- aitiov & BTt dteAéc TO Suvatov, ol 0TV Evép-

YELOL

201b31 and besides change does seem to be a kind of operation, but an incomplete one — the

reason being that the potential, of which it is the operation, is incomplete.

Thus, while a building process is ongoing, the building materials are “operating ... qua changeable”,
i.e. they are in actuality being potentially a house. Even though they are at that time fully
manifesting this potentiality as a potentiality, the potentiality is dteAég and is only completed at the
end of the building process, at which point the building materials cease to be potentially a house and
are actually a house. One implication of this aspect of the dynamic definition of kivnolg is that
although a kivnolg exists (i.e. it is an actuality) while it is taking place, at the point when the object
fulfils its potentiality to change, the kivnolg itself ceases to exist, and thus the kivnolg and the fully
actualized potentiality do not co-exist (e.g. the process of building and the house, which is the

product that process, do not co-exist).

2.4 Application of the concepts of the four causes and change to the heavens

Before seeking to make use of these concepts in an assessment of the natural motions of Aristotle’s
elements, it is appropriate to consider whether they apply just to the sublunar realm or whether
they also apply to the heavens. Lennox has recently proposed that Aristotle did not employ “a
single, undifferentiated method of investigation [and] he became quite self-conscious of the

differences in principles and methods required for the pursuit of knowledge”.3® With regard to

33 Lennox (2021), p.118.
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zoology and meteorology, for example, Lennox suggests that “the subjects to be investigated differ in

fundamental ways that require distinctive norms of inquiry” 3*

In a similar vein, Waterlow states in her book entitled “Nature Change and Agency in Aristotle’s

Physics”:

“11.7, 198a29-31 shows that Book Il does not totally ignore the eternal world. But this
passage says that eternal moving things fall under a different branch of knowledge from
destructible changing things: i.e. the former do not come within the scope of ‘physics’ as

conceived in II” 3®

If this claim is correct then the concepts of the four causes and change, which are established in the
Physics, might not be applicable to the heavens. However, the passage in Physics 11.7, to which

Waterlow refers, actually reads as follows:

£pxetal 6& ta tpla

elc [T0] &v MOMAKLC: TO HEV yap TL €0TL Kal TO 00 Eveka év
€0TL, 10 &’ 0Bev 1 Kivnolg mpWToV TR (6L TAUTO TOUTOLG: AVv-
Bpwrnog yap GvBpwrov yevwd—kal OAWG 00a KLVOURLEVA KLVET
(600 6€ un, oUKETL GUOLKIG: OU yap év auTolg Exovta kivnow
o0&’ apyNV KWAOoEewG KWVET, AN dxivnta ovta- 610 Tpeiq al
nipaypatelal, ) HEV mepL AKLVATWY, 1) O& Ttepl KIVOUUEVWY UEV

adOaptwy 6¢, iy 6€ mepl ta pOaptTa).

198a25 The last three often coincide. What a thing is, and what it is for, are one and the
same, and that from which the change originates is the same in form as these. Thus a man
gives birth to a man, and so it is in general with things which are themselves changed in
changing other things — and things which are not so changed fall beyond the study of nature.
They have no change or source of change in themselves when they change other things, but
are unchangeable. Hence there are three separate studies: one of the things which are
unchangeable, one of things which are changed but cannot pass away, and one of things

which can pass away.

3 |bid, p.4.
35 Waterlow (1982), p.251, Footnote 38.
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It appears, therefore, that what is outside the scope of the Physics (oUkétL puoikiic) is that which is
not “changed in changing other things”, e.g. the unmoved mover which is a subject covered by the
Metaphysics. Although there may be a separate field of study concerning the bodies in the heavens
which are in motion but imperishable, those bodies are not oUkétL puatkiic and so may, in principle,
be susceptible to analysis on the basis of concepts established in the Physics. This is expressly

confirmed by Aristotle near the start of Metaphysics Lambda.1, when he says:

olotat 8¢ TPETS, Hio pév alodnti—nc f

pév aidloc n 8¢ dOapt, fv mavteg dpoloyodioly, olov T
Putda kal ta I [ & diidloc]—ng Avaykn Ta otolela
AaBely, elte €v eite moAAd- GAAN &€ dkivntog, kal Tav-

TNV paoi TVeS elvat XwpLoThy, ot pév eig 5Vo SlatpodvTeg,
ol 6¢ el plav duaoLy TIBEvTeg TA £16N Kal TA HaABNUOTIKA,
ol 6€ T paOnuatikd povov tolTwv. éketval pev 8n du-
OLKAG (META Klvnoewg yap), altn &€ €tépag, €l undepia

auTolg Apxn Kown.

1069a30-1069b2 There are three kinds of substance. One is perceptible, of which one is
eternal and one (which is acknowledged by everyone) perishable — e.g. plants and animals.
Of this we must grasp the elements, asking whether they are one or many. Another kind is
unchanging — and some say that this is separate (some of them dividing it into two, some
taking the forms and the mathematicals to have a single nature, and some taking it to
comprise the mathematicals alone of these). The former kinds of substance, then, are the
subject of natural science (for they involve change), but the latter of another science, if there

is no principle common to them all”.

Thus, while per Physics 11.7 there may be differences in the study of perishable sublunar bodies and
everlasting heavenly bodies, according to Metaphysics Lambda.1 these two types of bodies are
duaotkig because they are petd kwrjoewg. Furthermore, it is notable that even though On the
Heavens | and Il deal with the heavens, the first line of On the Heavens | introduces its subject as the
science of nature (H niepi pVvoswg émotriun).® Thus, motions in the sublunar sphere and in the

heavens should, in principle, both be susceptible to analysis using concepts established by Aristotle

3 268al.
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in the Physics. Nevertheless, the scope and purview of Aristotle’s four causes, and his static
principles and dynamic definition of kivnolg, are considered in more detail below when they are
applied to the natural motions of Aristotle’s sublunar and heavenly elements. In addition, the issue

of domain-specific norms of inquiry is considered further in Chapter 7.
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3. Identifying the four causes of the sublunar elements’ natural motions

In both Physics I1.3 and Metaphysics Delta.2, Aristotle lists the four causes in turn as material, formal,
efficient and final. As a result, the customary practice seems to be to refer to the four causes in that
order. However, as is noted in the preceding chapter, Aristotle does not specifically address formal
and material causes in the case of kiwvroslg such as the natural motions of the sublunar elements.
Moreover, in the Physics Aristotle only expressly identifies the efficient cause of these natural
motions, although in Metaphysics Lambda he alludes to the explanatory role of the unmoved mover
as the final cause of change in general. Therefore, the assessment below departs from the
customary order and deals initially with the efficient and final causes of sublunar natural motions
and then addresses the formal and material causes. Approaching the four causes in this order has
the benefit not only of starting with the cause that Aristotle explicitly identifies, but also of starting

with the Aristotelian cause which most closely aligns with contemporary ideas of causation.

3.1 Natural motions of the sublunar elements

Aristotle begins his assessment of nature in Physics 11.1 by defining it as an internal principle of
change and rest.3” He goes on to confirm that an understanding of nature depends upon an

understanding of change:

“Since nature is the principle of change and alteration [apyn Kwroswg kai petaBoAiic], and
our inquiry is about nature, it must not escape us what change [kivnolc] is: for if it is not

known, it must be that nature is not known either”.*®

Aristotle emphasizes:

“And of change [kwrioewc], the most basic and general kind is change in respect of place

[témov], which we call locomotion [dpopdv]”.>

Aristotle distinguishes between two types of motion — forced and natural. In general, a change is

considered to be natural, in the sense of being in accordance with the nature of an object, when the

37192b13, 20-23.
38 200b12.
39208a32.
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principle of change is internal to the object in question.*® Thus, certain motion will be natural for an
element if it is in accordance with the nature of the element and its internal principle of change.

Forced motion is motion which is not natural (t6 8¢ Biq kai moapd dpuov tautov).?

According to On the Heavens 1.2, the sublunar elements (earth, water, air, and fire) each possess a
unique natural motion.*? Earth is absolutely heavy and naturally moves down to the centre of the
universe and fire is absolutely light and naturally moves up to the inner surface of the lunar sphere.
Water and air are relatively heavy and light: water naturally moves to be below air but above earth,

and air naturally moves to be above water but below fire.

If an object moves or is at rest in accordance with its nature, for Aristotle the reference to ‘its
nature’ serves to some extent at least as an explanation of that phenomenon.** However, the
characterization of motion as natural may not be an exhaustive explanation as there may be certain
preconditions to an element’s natural motion and so the nature of the element may be sufficient to
explain the natural motion only once the relevant preconditions have been met. Therefore, a
comprehensive account of an element’s natural motion may also involve an explanation of how and

why the relevant preconditions are present.

3.2 Efficient cause of sublunar natural motion

3.2.1 All things in motion are moved by something

As it is a key tenet of Aristotle’s Physics that nature is an internal principle of change and rest, it
might be thought that this internal principle is the efficient cause of a sublunar element’s natural

motion (i.e. the primary source of the motion).

However, one implication of such an interpretation would be that all natural bodies, including the
sublunar elements, would seem to be able to originate their own motion. If this were correct then
not only natural things such as animals, but also the inanimate elements, could be regarded as ‘self-

movers’. In Physics VIII.4 Aristotle rejects the possibility that the elements are self-movers when he

40192b21.
41200a23.
42269a27.
43255b15.
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reasons to the conclusion that all things that are in motion are moved by something (Gmavta
w I . . o\ a4 . .
av TA KLvoUpEeva UTIO TvoG Kwvoito).** Thus, in the case of the elements at least, for each motion,

whether natural or forced, there needs to be a mover.

In Physics VIII.4, Aristotle elaborates on this claim (that all things that are in motion are moved by
something) by considering three types of motion, (i) the natural (i.e. unforced) motion of animate
beings, (ii) forced motion generally, and (iii) the natural motion of the (inanimate) elements.*
According to Aristotle, (iii) is the hardest of these cases in terms of identifying the efficient cause of

the motion in question.

In seeking to identify the efficient cause of the natural motion of the sublunar elements, Aristotle
notes that even though the elements move naturally to their proper places, none of them moves
itself. Unlike animate beings, the elements do not exhibit the characteristics of self-movers such as
stopping or starting their motion or changing direction.*® In addition, if an object is a self-mover, it
should be possible to distinguish between the part of the object which causes the motion and the
part which is moved.*” However, each element is homogeneous — one ‘part’ of it is indistinguishable
from another. Due its homogeneity, a portion of an element is a single continuum which cannot act
on itself because, within it, there cannot be a ‘mover’ which is distinguishable from the ‘moved’.*

Aristotle emphasizes this conclusion in Physics V1.4 when he says:

10
TE VAP aUTA VP’ AUTWV daval aduvatov: {WTLKOV TE Yap

to0To Kal TV EuPpuxwv idlov

255a5 For it is impossible to say they move themselves. For this is a property of life and

belongs only to animate things.

The part of an animate being which is the ‘mover’ is the soul, while the rest of the being, the body, is
the ‘moved’, and so the efficient cause of the natural motion of an animate being is the soul of the

relevant being.

44 256a2-3.
4 256a2.

46 255a5-11.
47254b30.

48 255a12-25.
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One corollary of the homogeneity of the elements is Aristotle’s view that although the nature of the
elements is an internal principle of change and rest and thus a source of motion, it is not an active
principle which is capable of causing motion or acting on something, but a passive principle of being
acted upon (kwroswc dpxnv €xeL, o0 oD Kwvelv o08E Tod noLely, A& tol tdoyewv).*® Because the
nature of the elements, their internal principle of change and rest, is passive, it cannot be the
efficient cause of the natural motions of the elements. Therefore, an external efficient cause is
needed to initiate the elements’ natural motions. But this external cause does not operate in the
same way as the efficient cause of forced motion because, in the case of forced motion, whether of
an animate being or inanimate body such as a sublunar element, the efficient cause is the discrete

thing which is applying the force to the moved object.

3.2.2 Two efficient causes of sublunar natural motion

Having explained why the sublunar elements do not initiate their own natural motions, Aristotle says
of “the light and the heavy” that the efficient cause of their natural motions is either that which
generated them and made them light or heavy (the generans), or that which removes the
impediment or obstacle to their natural motion (the removens impedimentum).>® The former
efficient cause is the movement of the Sun along the ecliptic.®® (There could be other examples of a
proximate generans — such as a cook who is boiling a pot of water over a fire. But, generally
speaking, the generans which causes the inter-transformations of the elements is the Sun.)*?
Examples of the other type of efficient cause (the removens impedimentum) are a person who pulls
out a column holding something up or a person who removes a stone from an inflated wineskin

under water.”?

The first type of efficient cause of the natural motions of the elements (the generans) not only helps
to explain why natural motion occurs, it also explains why the elements do not simply stay in their
proper places. The inter-transformations of the elements, which are caused by the motion of the
Sun, result in quantities of the elements being generated outside their respective proper places. A

cosmos without such inter-transformations would be comprised of static, immobile layers of the

49 255b30-31.

50 255bh35.

51337a8.

52 The role of the Sun as the efficient cause of the natural motions of the sublunar elements is considered in
more detail in section 4.5 below.

53255b24.
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elements —i.e. the finite universe on its own would reach a stable position in which the different
elements were separated into their concentrically arranged proper places. Such a complete
segregation of the sublunary elements is avoided through the periodic heating and cooling of the

sublunar sphere which results from the motion of the Sun.

The two different types of efficient cause of natural motion (the generans and the removens
impedimentum) act on to two types of potentiality which Aristotle identifies in Physics VII.4. The
light comes to be from the heavy, e.g. air from water, because matter, as water, is potentially light;
and once it is transformed into air, and hence is light, it will immediately be active if nothing
prevents it. The actuality of the light is to be somewhere, namely up, and it will naturally move
there unless it is being prevented when it is outside its proper place.>* Thus, Aristotle says that
when something is water it is potentially light in a way, and when it is air, it is still potentially light,
for something may impede it from being up. But if the impediment is removed, it becomes active
and moves upward.>®> Hence it seems that water is potentially light in two senses: it is potentially air
(P1) and air is potentially up (P2). Natural motion by air towards its proper place is the actuality (as a
potentiality) of P2. Thus in Kosman’s terms, when naturally moving up, the air is fully manifesting its

potentiality to be up qua potentiality.>®

The movement of the Sun (the generans) is the efficient cause which transforms water into air, and
actualizes P1. When it is generated by such a transformation, the air is initially in the proper place of
water. In the absence of an impediment, the air will automatically rise towards its proper place and
actualize P2. If there is an impediment, the second type of efficient cause (the removens

impedimentum) is needed in order to actualize P2. (This issue is considered further in section 3.4.2

below.)

3.2.3 Is there a difference between forced and natural motion?

In his commentary on Physics VI, Graham asks the question “Is the theory of motion elaborated in

Physics VIII compatible with that of Book 11?”.>” He expands on this query as follows:

54 255b8.

55255b17.

56 See section 2.3 ante.
57 Graham (1999), p.xv.
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“According to Book I, a natural body originates its own motion; according to Book Vill, no body
in motion originates its own motion. Indeed it is precisely the ability of natural bodies to move by

themselves that distinguishes their motion from forced motion caused by an external agent”.>®

Graham concludes that what he regards as the revision of the theory of motion in Book VIII conflicts

with Aristotle’s original theory in Book Il and that:

“If we were to push the claim that every moved body requires an external mover, we would be
compelled to erase the distinction between natural and forced motions, and ultimately to treat

natural motion as no different in principle from forced motion”.>°

There is, for the reasons explained below, an alternative interpretation to Graham’s conclusion.

In the case of forced motion, the mover (i.e. the efficient cause) possesses in actuality the motion
which the moved object has potentially. Thus, in the case of forced motion, the mover itself is
undergoing the motion that is imparted to the moved object. Through contact between the mover
and the moved object, the process of forced motion transmits the motion in question to the moved

object by actualizing the potentiality for this particular motion which the moved object possesses.

In the case of the generation of air (e.g. vapour) from the evaporation of water (e.g. surface
moisture) due to the approach (and heating) of the Sun, the water initially has in actuality the
property ‘cold’ and the potentiality to be ‘hot’. The efficient cause (the Sun) has in actuality the
property ‘hot’ and it conveys this property to the water, and thereby changes the water’s
potentiality of being ‘hot’ into an actuality which transforms the water into air.?° As the air is not in

its proper place, in the absence of impediments it naturally moves upwards.

So, in the case of forced motion, the efficient cause imparts the motion in question to the moved
object. Whereas in the case of the inter-transformation of the sublunar elements, the efficient
cause (the Sun) does not possess the motion which is subsequently exhibited by the elements (i.e.
rectilinear motion). Instead, the Sun imparts a different quality to the elements —i.e. ‘hot’ when the

Sun approaches and ‘cold’ when the Sun recedes.

%8 |bid.

59 Ibid, p.xvi.

50 The mechanism by which the approach of the Sun heats the sublunar elements is outside the scope of this
thesis.

28



Therefore, contrary to Graham’s claim, the distinction between forced and natural motions does not

seem to be erased by Aristotle’s statement that every moved body requires a mover.

3.3 Final cause of sublunar natural motion

3.3.1 Is proper place a cause of sublunar natural motion?

According to Aristotle, phenomena which happen always (det) or for the most part (émi 1o moAv)
come about because that is their goal (téhoc),®! and Aristotle refers to this as the final cause of the
phenomena. On this basis, if a motion is directed (always or for the most part) towards a particular
place, then that place would seem to be the goal in the sense of the purpose or end to which that

motion is a means.®?

In this regard, it appears that the natural motions of the elements are goal-directed (i.e. teleological)
rather than chance phenomena as they happen ‘always or for the most part’. As each sublunar
element naturally moves towards its proper place, it might perhaps be argued that the proper place
of a sublunar element is the goal and hence the final cause of the natural motion of that element. At
the very least it appears that the proper place of an element has some role to play in the explanation
of natural motion of that element. But, before considering what that role is, it is appropriate first to

consider whether place can be a cause at all.

In this regard, Aristotle notes that:

“the locomotions of the natural simple bodies (such as fire and earth and the like) not only

show that place is something but also that it has some power [8Uvopv]”.%3

Thus, the proper place of an element has a certain influence or §Uvauig. However, Aristotle then

says:

61 196b10.
62 194a29.
63 208b8.
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“for what [effect] on things that are could one make place responsible? No one of the four
kinds of explanation is present in it: it is not an explanation as material of things that are, for
nothing is composed of it; nor as a form and definition of things; nor as an end; nor does it

change things that are” ®*

So, on the one hand, Aristotle says that place has a certain power but, on the other hand, he says
that place is not a cause. Given the teleological character of sublunar natural motion, it would
appear that there is a final cause of such motion. But if the proper place of each sublunar element,
towards which its natural motion is directed, is not a cause, it is not immediately clear what the final
cause of that motion is. Some commentators have sought to resolve the apparent tension between
these two statements (that place has a power but is not a cause) by treating the latter statement as
a puzzle or aporia, thereby leaving open the possibility that place is one of the four causes of the

natural motions of the elements. For example, Sorabji says that:

“The denial at Physics IV.1, 209a20 that place can serve as any of the four causes, or four modes

of explanation, is merely part of an aporia”.®®

Sorabji does not seek to elaborate on or justify this claim, but he does rely on it to support his view

that:

“Aristotle evidently wants natural places to play an explanatory role in the natural movement of
the elements towards them, for he says that such motion shows that place has power (dunamis).
The most likely explanatory role, although he never says this, is as a final cause or goal (not

consciously sought) of motion”.%®

Thus, according to Sorabiji, the proper place of a sublunar element is the final cause of its natural
motion, even though Aristotle expressly denies in Physics IV.1 that place can serve as any of the four
causes. Even if the statement at 209a20 is an aporia, Aristotle does not explicitly refute it.
Therefore, it seems appropriate to exercise caution before asserting, as Sorabji does, that place is a

cause. Indeed, as Algra suggests in this regard:

64209a18-22.
55 Sorabji (1988), p.187.
%6 |bid, p.186.
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“the aporia we are dealing with offers us a second thought about the alleged dunamis of place.
We are not allowed to dismiss cavalierly such a second thought, or to play down the denial that

place is a cause because it is merely part of a puzzle or aporia’ ” .’

As is explained below, it seems that there are good grounds for believing that proper place of a
sublunar element is not the final cause of its natural motion (and so at 209a20 Aristotle is not merely

setting out a rebuttable puzzle).

3.3.2 The final cause of sublunar natural motion is a location and not a place

Aristotle defines place as the first immobile limit of the surrounding body (®ote t6 To0 epLéxovtog
Tépag akivntov mpitov, Todt £otwv 6 Tomoc.).®® Due to a sublunar element’s internal principle of
change and rest, each element has a tendency to move to its proper place and rest when it gets
there. Therefore, the proper place of a sublunar element is the first immobile limit of a particular

sort of body or bodies within which the element rests.

Whether a sublunar element’s internal tendency to move is actualized at any point in time depends
upon the surrounding body, i.e. the place in which an element is located. This can be demonstrated
by the following example: when air is in its proper place, it has fire as the ‘surrounding’ body above
it and water as the ‘surrounding’ body below it. If a quantity of air is not in its proper place, it will
not have these surrounding bodies and so it will undergo natural motion towards its proper place
unless impeded. In light of this, it seems clear that the natural motion of a sublunar element is in
some way dependent on the body or bodies that surround it. Therefore, even though the place in
which an element is located is itself inert (and does not act on the element), place does seem to

have a certain power.

For some other changes, the té\og is manifest. In the case of building, for example, the object
undergoing the change (the building material) ends up as a house which is the goal and final cause of
house building. In contrast, in the case of sublunar natural motion, the object undergoing the
change (the element) does not itself end up as a place (i.e. a two dimensional surface) at the
conclusion of its natural motion and so place is not the goal of that motion. The element does,

though, end up in a particular place and that location is a property of the element at the end of its

57 Algra (1997) p.202.
68 212a20. Therefore, the proper place of an element is a two-dimensional surface.
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natural motion. As the natural motion of a sublunar element ceases when the element is located in
its proper place, it seems that the goal and final cause of the natural motion is not the proper place
of the element per se but for the element to be ‘in’ its proper place, i.e. to have that particular

location.

This view potentially gains some support from Aristotle’s earlier work, the Categories, in which he
identifies, among other things, the category of ‘where’ (mo0).®® Aristotle makes use of this category
when he refers to someone being “in the Lyceum” or “in the market-place”.’® Therefore, according
to the approach in the Categories, someone (i.e. a substance) can have the property of being located
in a place but not the property of place per se. The concept of place is only touched upon in the
Categories, whereas it is more fully elucidated in Physics IV; nevertheless, this earlier text highlights
the important distinction which Aristotle draws between the property ‘where’ (i.e. being located ‘in

a place’) and ‘place’ per se.

Having established that the final cause of the natural motion of a sublunar element is the location of

that element in its proper place, consideration is given now to the formal cause of that motion.

3.4 Formal cause of sublunar natural motion

3.4.1 The forms of the sublunar elements

Aristotle introduces his notions of matter (UAn) and form (gi80¢) in Physics I, and elaborates on them
in Physics Il. Broadly speaking, physical objects are hylomorphic compounds made up of matter and
form, and the latter is said to be the ‘kind’ of thing an object is by definition, its essence or account
(Adyoc) — the ‘what it is to be’ that object.”* The formal cause of an object or phenomenon is its
form. Although the elements are the simplest type of matter encountered in Aristotle’s universe,

they are themselves matter-form composites.

As noted in section 2.3 above, according to Aristotle’s static principles of kivnolg, a change involves

an underlying thing, a form and a privation. The underlying thing persists through the change and

89 Categories IV.
702a2.
71 193a30.
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acquires (and/or loses) a form. In the case of substantial change, e.g. when a piece of bronze is
turned into a statue, the bronze persists and becomes informed by the new substantial form of the
statue. For non-substantial changes, such as a man becoming musical, the essence or substantial
form of the man persists and acquires a new accidental property — the form of being musical.
Therefore, there are not only substantial forms which define substances, but also non-substantial

forms which define the accidental properties of substances.

This Chapter seeks to identify the forms and privations involved in the change of place which occurs
during the natural motion of a sublunar element. In this context, it is notable that the natural
motion of a sublunar element seems to be an essential property which is part of the Adyog or
definition of the element and, as such, that motion will be related in some way to the form of the
element. Therefore, before seeking to identify the formal cause of sublunar natural motion, it is

appropriate first to consider the forms of the elements themselves.

The four sublunar elements have the following properties:’2

Element Qualities Description Natural Motion | Proper Place

Fire hot/dry absolutely light up periphery

Air hot/wet relatively light up above water but
below fire

Water cold/wet relatively heavy down below air but
above earth

Earth cold/dry absolutely heavy down centre

On the basis of Aristotle’s static principles, a change, such as the transition of an object from being
cold to being hot, involves an underlying thing, the initial terminus of a form/privation (e.g. cold/not
hot) and the final terminus of a privation/form (e.g. not cold/hot). So, for example, when water is
heated by the approach of the Sun,” the water initially has the form of ‘cold’ (and the privation of
‘hot’) which it loses due to the approach of the Sun, and acquires the form of ‘hot’ (and the privation

of ‘cold’) and, as a result of this change, the water is transformed into air.

72330b5.
73 See footnote 60 ante.
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Thus, the qualities hot, cold, dry, and wet, can each be regarded as forms which objects (including
the elements) possess when they have these qualities. As the pairs of qualities listed above are
essential to each of the elements, when any of these qualities changes, the element in question will
be transformed into one of the other elements. So, when water is heated, it retains the form ‘wet’,

loses the form ‘cold’, acquires the form ‘hot’ and is thereby transformed into air.

However, air not only has the qualities of hot and dry, it also has a natural motion which is ‘up’ and a
proper place which is below fire but above water. These properties are features of the ‘overall’
Aoyog which defines the element air — ‘what it is to be” air. If a natural motion of ‘up’ is part of the
definition or form of air, it would appear that this form might have a causal role in the natural

motion of air to its proper place.

3.4.2 Is a sublunar element fully actualized when located in its proper place?

Aristotle says that the form of a natural thing is its nature,”® and that the sublunar elements are
moved by nature whenever they move to the actualities which are potentially theirs.”> He also
defines kivnolg as “the actuality of that which potentially is, qua such”. When considered together,
these statements confirm that the form of an element does have a causal role in its natural motion
and that this role is related to certain potentialities that are inherent in the element in certain

situations. Aristotle elaborates on these views in Physics VIII as follows:

o “the light comes to be from the heavy, e.g. air from water... The actuality of the light is

to be somewhere, namely up”;’® and

e “when something is water, it is potentially light in a way, and when it is air, it is still
potentially light, for something may impede it from being up. But if the impediment is
removed, it becomes active and goes ever upward” (évepyel kal Al AvwTépw

yiyvetad).”’

74193b7, 12 and 19.
75255a28.

76 255b8.
77255b18.
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In light of the second bullet above, it seems that water is potentially light in two senses: it is
potentially air (P1), and air is potentially up (P2). In the terms used in the assessment of Aristotle’s
dynamic definition of kivnolg in section 2.3 above, when air is naturally moving towards its proper
place it is “fully manifesting [P2, the potentiality to be up] as a potentiality” and in that situation the

airis “in actuality ... operating ... qua changeable”.

P2, the potentiality of air to be up (i.e. to be located in air’s proper place), seems to be related to
air's essence or form as the proper place of air is part of its essence or ‘what it is to be’ air. On this
basis, being located in its proper place is part of the nature or form of air, and its inner capacity of
motion is the potentiality of air, when it is not in its proper place, to move to that location. Thus,

being located in its proper place would be part of the full actualization by air of its essence or form.

Some support for this interpretation is gained from On the Heavens IV.3, where Aristotle states that
“motion towards its proper place is for each thing motion towards its proper form” (t6 attol

€160¢ ).”® In light of the above assessment, it seems that the natural motion of a sublunar element
towards the proper place is motion towards its form because the property of being located in its

proper place is concomitant with the full actualization by the element of its form.”

Having assessed the way in which the form of a sublunar element is related to its natural motion, the

next step is to consider the formal cause of that motion.

3.4.3 The formal cause of sublunar natural motion is the té\og of the kivnoig

In Physics 11.3, Aristotle describes the formal cause as “the form ... this is the account of what the
[thing] would be”. In Nicomachean Ethics X.4, Aristotle gives further consideration to the forms of
walking and the other types of locomotion and says that “[the] many movements are incomplete and
differ in form since the from-where and the to-where determine the form” (ai moA\al AteAelc Kal

Sladépouoal T £(6el, elnep O nOBev ol eidomnoldy).80

Applying this assessment to sublunar natural motion demonstrates Aristotle’s view that different

motions have different forms. By way of example, when water is surrounded by air and naturally

78 310a33-34.

70 This view receives some support in the secondary literature. See Algra (1997) p.214, Machamer (1978)
p.380 and Matten (2009).

80 1174b4-5.
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moves to its proper place, it moves down. That motion results from the internal nature of water and
the motion ceases when the water is located in its proper place (the not of the natural motion).
However, the ‘from-where’ (m60gv) for the natural motion of water would be different if it were
initially surrounded by air or if it were initially surrounded by fire or even earth. In light of this, the
routes or paths of the natural motions of air may be different, in which case the forms of those
motions would also seem to be different. Therefore, if the form of a motion is determined by both
the moBev and the mot of the motion, the question arises whether the formal cause of an instance of

sublunar motion depends on (and varies with) the initial location of the element in question.

In this context, it is helpful to start again from Aristotelian first principles in order to identify the
formal cause of sublunar natural motion. According to the static principles of kivnotg in Physics 1.7, a
change involves an underlying thing and two opposites. In the case of locomotion, these opposites
are the initial and final locations (the m60ev and the mot). These locations are accidental properties
of the underlying thing. In Physics 1.7, Aristotle confirms, by reference to the example of the kivnotg
of an unmusical man becoming musical, that the accidental properties (which are acquired or lost by
the underlying thing as a result of kwioelg) are forms. On this basis, the accidental form which a
sublunar element loses at the start of an instance of natural motion is the location m66ev and the
accidental form which it acquires at the end of its natural motion is the location ol —i.e. location in

its proper place.

In his discussion of the static principles of kivnoig, Aristotle confirms that “One of the opposites, by
its absence or presence, will suffice to effect the change” 8 Thus, a change can apparently be
specified in terms of the underlying thing and the form which the underlying thing gains as a result
of kivnolc (without also needing to mention the initial privation which the underlying thing loses).
So, a non-substantial change (e.g. locomotion) can be characterized in terms of the accidental form
or property (e.g. the location) which the underlying thing acquires at the end of the change. This
would seem to be the Adyoc of the change, and so this would seem to be the formal cause of the

change.

Support for this view can be obtained by further reference to Aristotle’s assessment of kivnolc in
Nicomachean Ethics X.4, when he says “For every movement involves time and relates to some end,

such as housebuilding, and it is complete whenever it produces what it aims at”.# Thus, the natural

81 191a7.
821174a19-21.
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motion of an element towards its proper place ‘relates to’ and ‘is complete at’ its final terminus, the
location in its proper place which is only fully actualized when the motion is complete. The location
in its proper place is the form of the accidental property which the sublunar element acquires at the
end of its natural motion, and so this is the formal cause of that motion. A sublunar element
undergoes natural motion whenever it is initially located other than in its proper place,® and this
formal cause (of being located in its proper place) explains the natural motion irrespective of the

whereabouts of that initial location.

As noted in section 3.3.2 above, the final cause (téAog) of an element’s natural motion is also the
location of the element in its proper place. Therefore, on the basis of the above assessment, the
formal and the final causes of the natural motions of sublunar elements would be the same. This is
unsurprising as Aristotle confirms in Physics I1.7 that “What a thing is [i.e. the formal cause], and

what it is for [i.e. the final cause], are one and the same” 2

This passage in Physics 1.7 also states with regard to the four causes that “The last three often
coincide”, and “that from which the change originates is the same in form as these”, in other words
the efficient cause is often the same in form as the formal and final causes. This seems to be the
case with forced motion, where the mover (i.e. the efficient cause) possesses in actuality the motion
which the moved object has potentially. Through contact, the form of the motion in question is
imparted by the mover to the moved, and the motion culminates in the full actualization of the
potentiality for this particular motion which the moved object possesses. So, in the case of forced
motion, it appears that the formal cause of the motion is not only the same as the final cause, but
this form is also possessed by the efficient cause of the motion. However, as noted in section 3.2.2
above, in the case of the natural motion of the sublunar elements, Aristotle identifies the efficient
cause as the generans or removens impedimentum, neither of which is the same in form as the final
and formal causes of the natural motion. Thus, this assessment of the formal cause of sublunar
natural motion supplements the assessment in section 3.2.3 above and provides a further reason to

guestion Graham’s claim that there is no difference between forced and natural motion.

Finally, it should be noted that the formal cause of the natural motion of a sublunar element and the
form of that element are not the same. Nevertheless, the formal cause of an element’s natural

motion (i.e. the accidental form of being located in the element’s proper place) certainly seems to be

8 The element would also need to be unimpeded for it to move naturally.
84198a25.
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related to the intrinsic form of the element (i.e. what it is to be that element). Itis ‘part’ of the
essence or form of an element to be located and at rest in its proper place. When a sublunar
element is located outside its proper place, it will, if unimpeded, immediately start to actualize its
internal principle of motion and naturally move to its proper place. The element fully actualizes this
‘part’ of its essence or form when it is located in its proper place and it acquires the accidental form
of that location. So, the formal cause of a sublunar element’s natural motion coincides not only
with the final cause of that motion but also with the full actualization of the intrinsic form of that

element.

Having explained why location of a sublunar element in its proper place is both the final and formal
cause of the element’s natural motion, section 3.5 considers the material cause of that motion. This
is, perhaps, the most self-evident of the four causes and yet, as an explanation of natural motion, it

still seems rather opaque.

3.5 Material cause of sublunar natural motion

3.5.1 Should matter be ‘deconstructed’ in the search for the material cause?

As is noted in section 2.2 above, the material cause in the case of the generation of an object, such
as an artefact, is often uncontroversial as it is the matter from which the object is made.®> For
example, when a bronze vase is melted down and reformed into a statue, the bronze is the material
cause of that substantial change. But in the case of non-substantial changes, the material cause (and
its utility as an explanation) may be less clear. For example, when a bronze vase is moved from one
room of a house to another, it seems that the material cause of this non-substantial change might be
the vase. Yet this statement appears rather uninformative. If, however, the vase is dropped out of a
window, it will naturally fall to the ground and it might seem more instructive to say in this case that
the material cause of that motion is the vase, and that the vase naturally moves down because it is
made of bronze which is predominantly comprised of the element earth and so has the natural

motion of earth.

As this example shows, matter can be regarded as being progressively informed and so the material

of a complex object, such as a statue, can be viewed as bronze and can also be assessed in terms of

8 194b23.
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its constituent elements, such as earth. Thus, the question arises as to whether the matter of an
object undergoing a kivnolg should be ‘deconstructed’ in order to identify the material cause of the
kivnolg. In practice, it appears that the answer to this question is ‘no’, for the reasons outlined

below.

In Physics 11.3, Aristotle unequivocally says that the material cause of the production of a bronze
statue is the bronze, and so he does not seek to equate the material cause with the matter (e.g. the
sublunar elements) out of which the bronze is made. In addition, in this context Aristotle not only
says that the material cause of an object, such as an artefact, is the matter from which the object is
made, he also describes the material cause as the underlying thing (t6 Umtokeipevov)®®. In the
discussion of the four causes in Physics 1.3, Aristotle does not elaborate on what he means by this
expression. However, in his discussion of the static principles of kivnotg, Aristotle explains that the
underlying thing is the material substrate (i.e. the physical object) which persists through a kivnoic.
Thus, pursuant to the static principles of kivnolg, it appears that the material cause of a kivnolg is
the underlying thing which persists through the kivnotc. This conclusion is reinforced by Aristotle’s
comment in the Meterology that “we call the passive subject of change the material cause”.®” On
this basis, it is not necessary to ‘deconstruct’ the underlying thing into its constituent elements in

order to identify the material cause.

3.5.2 The sublunar elements are the material causes of their natural motions

In the case of the natural motion of a sublunar element, the underlying thing, which persists through
the change of location, is the element itself. It seems, therefore, that the sublunar elements are the

material causes of their natural motions.

This claim that the material cause of the natural motion of a lump of earth, for example, is the earth
itself seems rather unenlightening and of limited value as an explanation —i.e. earth naturally moves
down towards the centre of the universe because that is what earth does. However, Aristotle gives
such an explanation when he rhetorically asks why light and heavy things move to their proper

places, and answers that it is their nature.

8 195a19.
87.399a29-30.
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S1d ti mote Kwveltal i TOV aUuT®V ToToV TA KoDdat
Kal ta Bapéa. aitiov &’ OTL MEPUKEV TOL, Kal TodT’ Eotv o  (15)
koUW Kal Bapel elval, TO PEV T GVw TO 6£ TO KATW

Slwplopévov.

255b14 Just why do the light and the heavy move to their own place? The explanation is that
it is their nature to go somewhere, and this is what it is to be light or heavy, the one being

defined by up and the other by down.

Thus, according to Aristotle, earth moves down because that is its nature. However, having applied
Aristotle’s concepts of the four causes, the static principles of kivnolc and the dynamic definition of
kivnolg to the natural motions of the sublunar elements, it has been possible in the preceding
chapters to unpack this cryptic comment and thereby provide further explanation of why these
KVNoeLg are as they are. In the following chapters, these concepts of the four causes and Aristotle’s
principles and definition of change are applied to the heavens in order to in order to gain a better
understanding of the properties and natural motion of aiB£p. The first step of this assessment of

aiBgp is to determine whether there are actually any kwrjoelg in the heavens.
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4. Is there motion in the Aristotelian heaven? (An astronomical

perspective on the distinction between kivnolg and évepyeia.)

4.1 The problem — can everlasting heavenly motion be a kivnoig?

As the circular motions in the heavens are apparently complete and everlasting and thus have no
termini, it is not clear how any of them can constitute a kivnotg, which, according to the static
principles in Physics 1.7, is the transition between termini and, according to the dynamic definition in
Physics 1.1, is incomplete while it is ongoing. This challenge has been highlighted by commentators,

including Waterlow and Coope.

In her book entitled “Nature, Change, and Agency in Aristotle’s Physics”, Waterlow stated the

following:

“let us consider whether this [eternal heavenly] motion could by the standards implicit in the
definition of I1l.1 be properly described as kivno\g or process at all. The problem is to see how
it can count as an incomplete actuality, an actuality of what is potential qua only potential.
Changes that fall neatly under the original definition all naturally culminate in states of non-
change, the change itself being actual only up to that point. But where there is no future
culmination, there is no corresponding present potentiality for this, and hence, it would

seem, no process” %8

“Sublunary changes are incomplete actualities by contrast with the complete ones in which
they naturally terminate; but there is no such contrast to justify the term ‘incomplete’ as
applied to the eternal case. The consequence seems clear: either the eternal motion counts
as a complete actuality, or its incompleteness derives from an entirely different contrast. As
a natural phenomenon, the eternal circular motion is as complete as anything in nature could
be. Since it never started, it follows that at every moment every part of the rotating body has
just completed a circle; and since it will never end, there is never any falling short of a

complete number of circles” %

88 Waterlow (1982), p.249, paragraph 43.
8 |bid, p.250, paragraph 44.

41



“Now the natural motions of the sublunary bodies are clearly incomplete actualities, so they
fit the definition of xivnolg in lll.1. The criterion of their incompleteness, hence of their
kinetic status, is that they proceed to a culmination. ... But to turn now to the case of eternal
rotation: here Aristotle lacks the criteria upon which he has so far been relying to divide
kinetic from non-kinetic, incomplete from complete. If he takes the criterion of

incompleteness to be ‘proceeding to a culmination’, the eternal rotation is not incomplete”.*

Coope has raised similar concerns in an article entitled “Change and its Relation to Actuality and

Potentiality”:

“Aristotle holds that the most primary kind of change is an unending rotary motion. ... Our
question is: how can there be an unending motion ..., if motion (being a species of change) is
the actuality of a potential to be in some definite end state? ... Since the movement is
unending, there is no end point at which it will naturally culminate. It cannot, then, be the
incomplete actuality of a potential to be at such an end point (for the moving thing has no
such potential). Moreover, since the movement is rotary, it is not even directed towards an
unreachable end point .... The path traced out by rotary movement is entirely occupied by
the moving body. Any part of that path that is being approached by one section of the

moving thing will already be occupied by another section”.’

These comments invite an assessment of the basis on which any of the everlasting heavenly motions
could constitute a kivnotg. Itis, though, perhaps worth mentioning at this point that Aristotle clearly
indicates in a number of places that he believes there is such a thing as everlasting motion. For

example, near the beginning of Metaphysics Lambda.7, Aristotle says:

Kol £oTL TL del KvoUpevov Kivnoly dnauvotov, altn

&’ N KOKAW

1072a21 and there is something which is always being moved in an unceasing motion, and

this motion is in a circle.

% |bid, p.254, paragraph 48.
91 Coope (2013), pp.288-9.
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This is a reference to the everlasting circular motions in the heavens which are caused (or inspired)
by the unmoved mover that Aristotle goes on to describe in some detail in Metaphysics Lambda.7.
In the circumstances, it would be a significant setback for Aristotle if his unmoved mover is not (in
some way) responsible for kivnolg in the heavens. The assessment below seeks to show that such a

setback does not arise.

4.2 Rotations, orbits, and tomot

Before outlining a potential solution to the challenge identified by Waterlow and Coope, it may be

helpful to highlight the following considerations.

(i) In the Aristotelian universe, the visible heavenly bodies (i.e. the Sun, Moon, planets and
stars) are embedded in invisible, concentric, contiguous, celestial spheres.®?> The
heavenly bodies and the celestial spheres are all solely comprised of aifép. The celestial
spheres rotate independently around their own axes, which all pass through the centre
of the universe and thus the centre of the Earth.%® In contrast, each heavenly body is
carried round by the celestial sphere in which it is embedded, and therefore each
heavenly body follows an orbit around the centre of the universe, which is external to all
the heavenly bodies.®* Thus, there are significant differences between the rotations of

the celestial spheres and the orbits of the heavenly bodies.*

(i) As previously stated in Chapter 2 above, Aristotle confirms that kivnotg can occur in
respect of coming-to-be, quantity, quality and place. However, as the celestial spheres

and the heavenly bodies are comprised of aiBp they are not only everlasting but also

92 The fact that the heavenly bodies are visible and the celestial spheres are not, and yet both are comprised
solely of aiBép which is considered to be homogenous, does not seem to be explained by Aristotle. That
potential tension is, however, outside the scope of this thesis.

93 At Metaphysics Lambda.8, 1074a1, Aristotle describes a relationship between the celestial spheres which
results in each sphere being carried round by the sphere immediately outside it. Athough the spheres are
concentric, they are not coaxial. So, each sphere rotates independently around its own axis while being
carried around by the adjacent larger sphere.

% In practice, the orbits of some heavenly bodies (e.g. the Sun) reflect the aggregate motions of more than one
celestial sphere. This is discussed further in section 4.5 below.

% Although the word ‘rotate’ is in some contexts (rather inaccurately) used to describe the action of an
orbiting body, it is more precise to limit that term to the action of a body which spins on an internal axis. The
word is used in this way in this thesis.
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immutable, save possibly in respect of t6moc.*® Therefore, the only kivnolg that can

occur in the heavens is locomotion.

With regard to the concerns of Waterlow and Coope, it should be noted that in the passages cited in

section 4.1 above:

e neither Waterlow nor Coope distinguishes between the rotations of the celestial spheres
and the orbits of the heavenly bodies and, in fact, neither of them expressly mentions the

orbits of the heavenly bodies around the Earth;

e it seems that Waterlow and Coope may both be considering just the rotations of the
celestial spheres about their respective central axes, and not the orbits of the heavenly
bodies around the Earth, as Waterlow says that “at every moment every part of the rotating
body has just completed a circle”, and Coope says that “The path traced out by rotary

movement is entirely occupied by the moving body”; and

e both Waterlow and Coope refer to change and motion without specifically identifying what
if any change of tomog could arise in respect of the only possible kwviolg in the heavens (i.e.

locomotion).
It appears, therefore, that these assessments by Waterlow and Coope do not address the orbits of
the heavenly bodies or whether any of the celestial spheres or the heavenly bodies is changing its

tomno¢. The implications of this are outlined below.

When considering a potential instance of locomotion, the scope for a change of tonog would seem

to be of critical importance. Aristotle defines tomog as follows:

(WoTe TO To0 TEPLEXOVTOC TIEPAG AKivnTOoV MpdTov, TolT

£0TLV O TOMOG

212a20 So that is what place is: the first unchangeable limit of that which surrounds.

% 270b1.
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Thus, the first immobile boundary of the surrounding body of an object is the place in which that
object is located. A key feature of any rotation of a spherical body around a central axis, including
the rotations of each of the celestial spheres, is that the body undergoes no translation (i.e. no
lateral displacement). Therefore, unlike an object which is undergoing lateral displacement, the
surrounding body of a rotating sphere maintains the same first immobile boundary with the sphere
notwithstanding the latter’s rotation. Thus, despite their rotations, none of the celestial spheres is

changing its tomnoc.

Aristotle expressly confirms that this is the case in On the Heavens, where he says “with regard to
the body which revolves, ... it cannot change its place”.®” Aristotle also states in respect of the stars,
which he argues are spherical, “If their motion were rotation, they would remain in the same place
and not change their position”,%® and “the sphere is at once the most useful shape for motion in the

same place — since what is spherical ... can most easily maintain its position unchanged”.*®

In light of these considerations, it is clear that the rotations of the celestial spheres cannot be
Kwnoelg because they entail no change of tonoc. This conclusion holds whether or not these

rotations are regarded as ‘complete’, as Waterlow and Coope suggest.

Nevertheless, the fact that the everlasting rotations of the celestial spheres cannot be kwoelg does
not preclude the possibility that the orbits of the heavenly bodies may be kwnoeig for the reasons

explained below.

4.3 Undertaking a dynamic rather than a static analysis

In light of the issues outlined in section 4.2 above, an assessment of heavenly motions should (a)
distinguish between the rotations of the celestial spheres and the orbits of the heavenly bodies, and
(b) consider how, if at all, the motion of an object affects its tomog. In addition, the assessment

should be dynamic rather than static, for the reasons outlined below.

As previously noted, in Physics 1.7 Aristotle describes how kivnolg involves an underlying object, a

form and a privation. That explanation reflects a static analysis as it focuses on the termini of the

97 278b28-30.
% 290a13.
99290b1.
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change (the form and the privation) and the underlying object which transitions between those
termini. As Waterlow and Coope clearly state, the everlasting heavenly motions have no end points
at which they culminate. In light of this, the everlasting heavenly motions (of both the celestial
spheres and the heavenly bodies) would not seem to satisfy the static principles of kivnolg described
by Aristotle in Physics I.7. This should, though, not be a surprise as the fact that the celestial spheres
and the heavenly bodies are never at rest means that their motions cannot satisfy these static
principles. As was noted in Chapter 2, Aristotle’s description of the static principles refers to

ol apyal Tv mepl yéveaolv dpuoik@vy, i.e. ‘the principles of natural things which are involved in
coming-to-be’. The objects in the heavens are everlasting and immutable (save perhaps with regard
to tomog) and so are not involved in coming-to-be. Thus, due to Aristotle’s qualification of the static
principles of kivnolg as applicable to natural things in so far as they are nepli yéveaoy, it is not

appropriate to apply these principles to motions in the heavens.®

Nevertheless, Waterlow and Coope suggest that the motions in the heavens can be shown not to be
Kwnoelg through the application to those motions of Aristotle’s dynamic definition of kivnolgin
Physics 1.1, that a change is “the actuality of that which potentiality is, qua such”. In this regard,
Waterlow states that “where there is no future culmination, there is no present potentiality for
this”,1°? and Coope asks “how can there be an unending motion ..., if motion (being a species of

change) is the actuality of a potential to be in some definite end state?”.1%?

It should be noted that, in the way she frames this question, Coope seems to have imported one of
the static principles of kivnolg into Aristotle’s dynamic definition, by supplementing the latter with
an express reference to the terminus cited in the former (i.e. by adding the word “definite” when
referring to the potential to be in some end state). Yet in the case of heavenly motion, there cannot

be a “definite” end state to the kivnolg because such motion is everlasting. So, Coope’s stipulation

100 1n his commentary, Ross suggests (at page 494) the possible exclusion of the words mepi yéveolv but does
not offer any supporting reasoning. Charlton acknowledges this suggestion and puts his translation of these
words in square brackets (at page 18), again without any supporting reasoning. It is, however, notable that the
Greek commentators (Philoponus, Simplicius and Themistius) all retain these words and the former two note
that the principles of kivnoig do not apply to the heavenly bodies because they are everlasting. The fact that
the static principles of kivnoig cannot be applied to everlasting motions in the heavens would seem to be one
reason why the words mepl yéveowv may have been included in Aristotle’s text in the first place.

101 see footnote 88 ante.

102 see footnote 91 ante.
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of a “definite” end state, as a prerequisite for kivnolg, actually precludes the possibility of an

everlasting heavenly motion being a kivnotc.1%

In the case of the unimpeded natural motions of the sublunar elements, the termini (i.e. the definite
end states) of the motions are clear at the outset; for example, earth naturally moves towards the
centre of the universe and fire naturally moves towards the inner rim of the celestial sphere which
carries the Moon. But it is not the case that all kwvjoelg have predetermined termini. By way of
example, a plant (such as an agricultural crop, e.g. wheat) will naturally grow to maturity. However,
the size to which the mature crop grows will depend upon a number of factors including the quantity
of summer rainfall. If a crop receives too much or too little rain in the summer, it will not grow to its
maximum potential. However, as Aristotle explains in Physics 1.8, summer rain happens due to
chance rather than always or for the most part. A mature crop may have the nature of growing to
size S; if it receives the quantity of rain Qi, and size S; with rain Q; etc, but the quantity of rain
throughout the summer is not determined before it occurs. So, in the absence of controlled
irrigation, the amount of water a crop receives, and thus the actual size to which the mature crop
will grow, will not be determined before the crop is planted or after the crop has reached maturity
and is still growing (until near the time when it is due to be harvested). Thus, while it is still growing
(i.e. while that kivnolg is ongoing), the mature crop has the potential to be larger but not the
potential to be a “definite” larger size. Therefore, the change of quantity (i.e. growth) of the mature
crop does not have a “definite” end state while it is in progress. Nevertheless, this growth should be
(and is) regarded as a natural kivnots. Indeed, Aristotle expressly identifies growth and diminution

(abénoig kai pBioLc) as a type of kivnolg when he sets out his dynamic definition in Physics 111.1.1%4

This lack of a definite end state to the growth of a mature crop, while it is ongoing, results from an
external factor (i.e. the quantity of rainfall). As is explained in section 4.4 and Chapters 5 and 6
below, the lack of a definite end state to either the rotations of the celestial spheres or the orbits of

the heavenly bodies also results in each case from external factors.

If the above assessment of growth is correct, then it would not seem to be appropriate to require an
everlasting motion to have a “definite” end state for it to constitute a kivnolg. Instead, it should be

sufficient that it has multiple potential end states, even if the eventual end state cannot be specified

103 |f it were a prerequisite of any motion that it culminates, then the expression ‘eternal (or everlasting)
motion’, to which Aristotle refers in Physics VIII, would be an oxymoron and it would appear that Aristotle
erred when he identified such motion in the heavens.

104201a13-14.
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in advance or even while the kivnolg is ongoing. In practice, it appears that Aristotle endorses such
an assessment in Physics VIII, before he goes on to discuss everlasting motion. Specifically, in this

context, Aristotle refers to:

bapév 8 TAV Kivnotv elvat €vép-

yELav ToU KvnTol ) KLVNTOV.

251a9 Now we say that motion is the actuality of the movable in so far as it movable.

Thus, kivnolg is described as “the actuality of the movable in so far as it is movable” without
specifying a definite end state. In her monograph entitled “The Concept of Motion in Ancient Greek
Thought”, Sattler adopts a similar approach and avoids any reference to a definite end state for

heavenly motions when she states:

“There are also motions for Aristotle that are not goal-oriented and thus simply continuous ...
for example, the heavenly bodies’ circular motion ... In these cases it is better to think of the
movement as actualised potential for moving. What is, nevertheless, essential for kivholg
also in these cases is the fact that there is always some unrealised potential (even if it is not a

goal-oriented motion) in contrast to a mere actuality without unfulfilled potential” X%

The next section follows Sattler’s approach and undertakes an assessment of the orbits of the
heavenly bodies as an “actualized potential for moving” (i.e. for being in a different t1émog) which is
not contingent on the orbits having a definite end state. Thus, the assessment reflects a dynamic
analysis which focuses on the process of change, rather than the (non-existent) termini. In this
context, the following section also identifies the “unrealised potential” which Sattler describes as

“essential”.

4.4 Identifying kivnolg and évepyeia in the heavens

For the reasons outlined in section 4.2 above, the rotations of the celestial spheres cannot be

Kwnoelg because they do not involve any change of ténog. But the same conclusion does not arise

in respect of the orbits of the heavenly bodies.1%®

105 sattler (2020), p.283.
106 |n Physics IV.4, Aristotle confirms that place is neither less nor greater than the object in the place (211a2),
place is equal in size to the object in the place (211a33), and the limits of an object and its place are contiguous
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Unlike the celestial spheres, a heavenly body does not remain in the same tomog while it proceeds
round its orbit because the first immobile boundary of its surrounding body is changing. In fact,
while the heavenly bodies are orbiting the centre of the universe, they are not in any place because
a body which is actually undergoing locomotion is not located in a tomog; a body can only be located
in a Toro¢ when it is at rest and there is a first immobile boundary of its contiguous surrounding

body.

The significance of this issue is highlighted by Aristotle’s response to Zeno’s paradox of Achilles and
the tortoise.'%’ In this paradox, Zeno claims that having given the tortoise a head-start in a race,
Achilles will never be able to overtake the tortoise because he must first catch up with it. But each
time Achilles reaches the tortoise’s previous location, the tortoise has moved on. Hence, Zeno
claims that to overtake the tortoise, Achilles will have to complete an infinite number of tasks, which
is impossible. Aristotle’s response to this paradox acknowledges that it is not possible to complete
an infinite number of actual tasks and that traversing an actual part of a line would be an actual task.
Nevertheless, Aristotle argues that an actual part of a line must be bounded by actual points, and
the points that Achilles passes through are potential but not actual points unless Achilles actualizes
them by occupying them as places (e.g. by momentarily being located in them). Merely passing
through a point is not sufficient to actualize it. Therefore, Achilles can move continuously until he

catches up with the tortoise because that is not an infinite series of tasks but just one actual task.’®®

Thus, according to Aristotle, Zeno’s paradox is resolved because each point on Achilles’ path is a
potential place but not an actual place, unless Achilles stops and is located in it. In a similar vein,
each point on the orbit of a heavenly body is a potential place but not an actual place because the
heavenly body passes through it and is not located in it (even momentarily) as the motion of each
heavenly body is continuous. So, even though a heavenly body is not actually located in a témog
while it is moving, it is potentially located in every tomoc it passes through (as Achilles is potentially

located at every point on the path of his race against the tortoise).

(212a30). Therefore, as the surface of a heavenly body and its place are contiguous, the celestial sphere which
encompasses the whole of the orbit of that heavenly body cannot constitute the place of that heavenly body.
See also footnote 15 in Burnyeat (1984).

107 263a4-b9.

108 Sattler (2020), PP. 153-5, discusses why continuous motion such as this does not constitute an infinite series
of discrete tasks.
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Therefore, in the terms of Aristotle’s dynamic definition of kivnoig in Physics 111.1, the orbiting of a
heavenly body around the centre of the universe is in each case the actuality of the potentiality to
be located in a Tonog along the path of the relevant orbit (in so far as it is a potentiality). That
actuality is incomplete, as specified in Aristotle’s dynamic definition of kivnolc, because the heavenly
body is only potentially (and not actually) located in a tomoc while it is revolving around its orbit.

The heavenly body would actually be located in a tomog only if the revolutions around its orbit were
to cease. As those revolutions do not cease, the kivnolg that the heavenly body undergoes is not

only everlasting, it is also forever incomplete because the body lacks a témoc.'®®

Nevertheless, as Waterlow suggests, the question arises whether a body can potentially be in a
tomo¢ when its motion never ceases and, in fact, cessation of the motion seems to be impossible. In
this context, it is notable that Aristotle regards a line as being infinitely divisible, even though to
divide a line infinitely many times would involve the completion of an infinite number of tasks which
is impossible.!0 In light of this, Aristotle contends that a line is potentiality infinitely divisible but not
actually infinitely divisible. Thus, despite the fact that an actuality may be impossible to achieve, the
corresponding potentiality may still exist. It appears that a heavenly body (which is orbiting with
everlasting revolutions) may potentially be located in a témoc in a similar sense to Aristotle’s

approach to the infinite divisibility of a line.

In addition, in this regard it may also be relevant that the orbits of the heavenly bodies are forced
motions, as these bodies are carried round by the celestial spheres in which they are embedded.
(When assessing heavenly motion in many places in both On the Heavens and in Metaphysics XII,
Aristotle employs the term ¢opa rather than kivnolg as a label for that motion; and Liddell & Scott
give “a carrying” as the primary definition of dopd and “a being borne or carried along, motion,
movement” as secondary definitions. Thus, Aristotle’s use of the term ¢opd as a label for heavenly
motion may emphasize the forced nature of that motion in respect of the heavenly bodies.'!) In
the case of the forced motion of bodies in general, the final terminus of the motion is not an
inherent attribute of the bodies themselves but is determined by the attributes of the agents which
cause the forced motion and, in particular, the force that is applied. The fact that it is impossible for
a heavenly body actually to be located in a tomog along the path of its orbit is due to the everlasting
rotation of the celestial sphere which is the agent of the forced motion of the heavenly body.

Therefore, it is the attributes of the celestial spheres (and the unmoved mover) which prevent the

109 This is the “unrealised potential” to which Sattler alludes. (2020) p.283.
110 physics 111.4 — 111.8.
111 The translation of the word ¢opd is considered further in section 6. 1 below.
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heavenly bodies from actually being located in a témog and not the attributes of the heavenly bodies
themselves. However, even though a heavenly body cannot, due to these external factors, actually
be located in a tonog, that does not preclude the heavenly body in question from itself having the

potentiality to be located in any tomnog along its orbit.

In the article which is cited in section 4.1 above, Coope makes the following comments about forced

motion:

“Consider, for instance, a stone that is inadvertently knocked out of the way by a walker. Its
movement is not natural to it (since it is moving under the influence of an external force), but
nor is this movement directed towards some end set by the agent: there is no potentiality of
the walker that is fulfilled by the stone’s being in one place rather than another. It is hard,
then, to see what ground there is for thinking that this movement is the actuality of a
potential to be some particular place rather than another. Aristotle could, of course, insist
that there is some place at which this movement would stop (barring interference) and the
movement is the incomplete actuality of a potential to be in this place. But this seems
arbitrary. There is no independent reason for supposing that a movement of this sort is (like

the other changes we have considered) directed towards a particular end”.*'?

In the case of forced motion generally, it certainly appears that a body which is the subject of that
motion does not itself determine the terminus, if any, of the motion. Furthermore, where the force
in question is being applied without cessation, there will be no such terminus. Nevertheless, as a
heavenly body undergoing forced motion is a three-dimensional object, it has itself the potential to
be located in a témog. In light of these considerations, it might be argued that as the forces applied
to the heavenly bodies are everlasting, there will be no terminus to their orbits; nevertheless, the
heavenly bodies themselves have the potential to be located at every point through which they
move. On this basis, each of their orbits would be a kivnolg because it constitutes the actuality (as a
potentiality) of the potentiality to be located in any of those témot even though it is, in Coope’s
words, not “the actuality of a potential to be some particular place rather than another”. (This issue

is considered further in section 6.4 below.)

In contrast with the orbits of the heavenly bodies, the rotations of the celestial spheres do not entail

the potentiality to be in a different t1émog because each celestial sphere, save for the outermost

112 Coope (2013), p.289.
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sphere which carries the ‘fixed’ stars, is actually located within the innermost boundary of the
adjacent larger sphere; and so it is at rest within that particular témoc and thus is not undergoing a
kivnolg even while it rotates. The outermost celestial sphere has no surrounding body and hence no
actual or even potential torog, and for that reason cannot undergo locomotion (i.e. change of

TOTOG).

It is notable not only that the everlasting rotations of the celestial spheres do not entail a change of
tomnog and so do not constitute kwvioelg, but also that each of those rotations is a mpa&ig which is
complete at every point. As Coope says “The path traced out by rotary movement is entirely
occupied by the moving body. Any part of that path that is being approached by one section of the
moving thing will already be occupied by another section”.** Similarly, Waterlow says “As a natural
phenomenon, the eternal circular motion is as complete as anything in nature could be” and “at
every moment every part of the rotating body has just completed a circle” ** Thus, the rotation of
each celestial sphere is in fact fully performable and complete in any period of time, however short.
On this basis, it appears that the rotations of the celestial spheres constitute évepyeial, as described

by Aristotle in the Metaphysics.

In Metaphysics Theta.6, Aristotle distinguishes between mpdéelg which are complete at every
moment (and hence perfect) and those that are incomplete (and hence imperfect). The mpageig
which are incomplete are for the sake of ends or goals which are not yet in existence whilst the
npdéelg are ongoing. These mpdgelg are KVAOELS. In contrast, a mpdéLg which is complete at every
moment is an end in itself, and that end or goal is present while the mpa&Lg is ongoing. Such a mpaéLg
is an évepyela. The examples given by Aristotle of évepyelat, which are complete at every moment,
include seeing and thinking; whereas the examples of kwnoeig, which are incomplete and for the

sake of some end, include building and walking.

The everlasting rotations of the celestial spheres seem to be complete at every moment and are,
perhaps, ends in themselves. As Coope notes, the whole path of a rotating celestial sphere is at all
times occupied by the sphere itself and, per Waterlow, the rotation “is as complete as anything in
nature can be”.*> Thus, it appears that the everlasting rotations of the celestial spheres constitute

évepyelal rather than kwnoelg, as distinguished by Aristotle in Metaphysics Theta.6.

113 See footnote 91 ante.

114 See footnote 89 ante.

115 See footnote 89 ante. It would, however, not be correct to say that the orbits of the heavenly bodies are
complete as, while they are ongoing, the heavenly bodies are not located in a tomog.
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4.5 Itis apposite that the unmoved mover causes an évepyeia

To date, commentators seem to have shied away from the conclusion that the rotations of the
celestial spheres are évepyeial This may perhaps be because (i) given its epithet, the unmoved
mover should on the face of it be responsible for motion rather than an évepyeia, and (ii) a
continuous, complete évepyeia could not explain the unceasing multiplicity of changes in the

sublunar domain.

For example, in “Nature Change and Agency in Aristotle’s Physics”, Waterlow stated the following:

“[If the primary motion were] to be classed as complete, ... it could not figure as kivnolc. But
no amount of juggling with classifications can obliterate the palpable difference between this
sort of complete actuality, which involves passage through space, and one that goes

nowhere”. 116

As is explained in section 4.2 above, the primary motion of the outermost celestial sphere is rotation
without changing place. Hence, the outermost celestial sphere in fact “goes nowhere” and does not
undergo “passage through space” and thus these objections do not seem to justify refraining from
classifying that rotation (and, indeed, the rotation of every celestial sphere) as a “complete actuality”
(évepyeia). Furthermore, for the reasons outlined below, it might even be considered apposite that
the proximate effect of the pure actuality of the unmoved mover, Aristotle’s ultimate divinity,

should be to inspire the ensouled outermost celestial sphere to undertake a npaéig which is a

perfect and complete évepyeia, rather than an imperfect and incomplete kivnolg.

With regard to the concern that a continuous, complete évepyeia could not explain the unceasing

multiplicity of changes in the sublunar domain, Waterlow states in the same text:

“But unless the eternal rotation is indeed a xivnolg, it cannot fulfil the function for which it
was postulated, which was to account for the inexhaustibility of change in the universe while

allowing for the seriality and transience on the sublunary level. ... For if eternal rotation

116 Waterlow (1982), p.256, paragraph 50.
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counts only as a changeless évepyelo, it is as remote, metaphysically, from the transient as is

a changeless incorporeal cause”.*”

It seems incontestable that, as Waterlow says, if the everlasting rotation of the celestial spheres is
not a kivnolg then it cannot by itself account for change in the sublunar realm. But, in the
Aristotelean canon the everlasting rotation of the celestial spheres does not provide this account; it
is the kivnolg of the Sun which performs that role. In particular, it is the periodic motion of the Sun
towards and away from each hemisphere of the Earth which is the efficient cause of coming-to-be
and passing-away in the sublunar realm (i.e. the Sun’s annual movement in the ecliptic circle, as is

explained in On Generation and Corruption 11.10).

In fact, the aggregate motion of the Sun includes the following components: (i) the diurnal motion
parallel to the Earth’s equator, and (ii) the annual motion along the ecliptic (i.e. at an oblique angle
to the Earth’s equator). The combined effect is that the Sun orbits the Earth on a daily basis while
slowly regressing along the ecliptic and taking a year to complete its full orbit along that path. Thus,
the Sun’s orbit is an everlasting spiral which involves a latitudinal component between the Tropic of
Cancer (+23.4 degrees North) and the Tropic of Capricorn (-23.4 degrees North). Considered solely
relative to the North/South axis of the Earth, the Sun’s motion is rectilinear. From the winter
solstice the Sun moves North until the summer solstice, when the Sun changes direction and starts
to move South.!® This ‘double motion’ is the feature that enables the Sun (as the generans) to be
the efficient cause of coming-to-be and passing-away, and ultimately of all other change, in the

sublunar realm.

This is confirmed in On Generation and Corruption 11.10, where Aristotle says:

“movement will produce coming-to-be uninterruptedly by bringing near and withdrawing the

.119
‘generator’ ”;

117 1bid, p.255, paragraph 49.

118 Although the Sun’s Northerly motion actually ceases at the summer solstice, the Sun does not cease moving
entirely at that point as it would (momentarily) if it were only shuttling between the two Tropics. Because the
Sun is engaged in everlasting motion along the ecliptic, it approaches the Tropic of Cancer at the summer
solstice in a similar fashion to an asymptote before immediately commencing its southerly motion.

119 336a20.
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“It is not, therefore, the primary motion [of the first heaven] which is the cause of coming-to-be
and passing-away, but the motion along the inclined circle [the ecliptic]; for in this there is both

7120 and

continuity and also double movement

“coming-to-be occurs when the Sun approaches and passing-away when it withdraws” %

Thus, the latitudinal motion of the Sun relative to the Earth is a critical feature of the Aristotelian
universe, and Aristotle acknowledges that it enables the Sun to be the efficient cause of change in

the sublunar realm.

When considered solely relative to the Earth’s North/South axis, the motion of the Sun seems to
satisfy not only the dynamic definition of kivnolc in Physics Ill.1 but also the static principles of
kivnolg in Physics I.7. This is because the motion from the winter solstice to the summer solstice is
the actuality (as a potentiality) of the potentiality for the Sun to be located above the Tropic of
Cancer. The motion from the summer solstice to the winter solstice is the actuality (as a
potentiality) of the potentiality for the Sun to be located above the Tropic of Capricorn. The
momentary termini of the North/South motion of the Sun at the ends of these six-month periods are
its orbital positions above the two Tropics. (However, as is noted above, the actual, aggregate
motion of the Sun is relatively complex and involves an eternal spiral around the Earth but between

the two Tropics.)

Therefore, in light of Aristotle’s clear exposition of the role of the Sun as the generans of change in
the sublunar sphere, the concern expressed by Waterlow (that if the everlasting rotation of each
celestial sphere is an évepyeia and not a kivnolg, it cannot account for sublunar change) does not

seem to be problematic.

Furthermore, it actually seems apposite that the everlasting rotations of the celestial spheres are
évepyeial and hence complete and perfect at every moment. The souls of the celestial spheres are
apparently inspired to rotate by their love for the unmoved mover. In the circumstances, it seems
appropriate for that emulation of the pure actuality of Aristotle’s most divine being to constitute the
only everlasting évepyeia which the ensouled celestial spheres are capable of undertaking. As

Aristotle’s unmoved mover is pure actuality, it might be considered incongruous if it were to inspire

120 336a32.
121336b17.
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the souls of the celestial spheres to engage in kivjoeilg which would, by definition, be incomplete

and imperfect.

A further reason why it is apposite for the rotations of the celestial spheres to be évepyeial is
provided in section 5.4 below as part of the consideration of the role of the unmoved mover as final

cause of these rotations.

4.6 Conclusion on motion in the heavens

Aristotle’s concept of Tomog is critical to the consideration of locomotion (which entails a change of
tomog). In the Aristotelian universe, the outermost celestial sphere is not in a Ténog because it has
no surrounding body. Save for this exception, all bodies in the Aristotelian universe are either at rest
and actually located in a tomoc, or in motion and in the process of changing their tonog. Therefore,
each body, save for the outermost celestial sphere, is actually located in a tomog or has the potential

to be so located.

Notwithstanding their everlasting rotations, all the celestial spheres, save for the outermost one, are
located in the tomoc established by the first immobile boundary of the adjacent larger sphere. Thus,

their everlasting rotations do not entail any change of témoc and so are not kwnoslLc.

In contrast, none of the heavenly bodies is located in a tomog due to their everlasting revolutions
around the Earth. However, as they are bodies, they have the potential in themselves to be located
in any tomnog along the path of their respective orbits. They are prevented from being so located by
the everlasting force which is applied to them by the celestial spheres in which they are embedded.
Nevertheless, each orbit constitutes the actuality of the potentiality (insofar as it is a potentiality) for
a heavenly body to be located in a tomog along its orbital path, and thus is a kivnolg according to

Aristotle’s dynamic definition in Physics 111.1.
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5. lIdentifying the four causes of the celestial spheres’ rotations

5.1 The natural motion of aiB¢p

In On the Heavens 1.2, Aristotle establishes that (a) there is such a thing as simple motion
(& kivnotg), (b) circular motion (kUKAW kivnolg) is simple, and (c) simple motion is the motion of a

simple body (amAol cwpatog). On the basis of these premises, he concludes that:

avaykaiov givai Tt
o@pa armholv 6 médpuke hEpeabal TV KUKAW KivnoLv Katd

TV éautol puov

269a5 jt follows that there exists a simple body naturally so constituted as to move in a circle

by virtue of its own nature.

This simple body is aiBép. It is described as being more divine and prior to the sublunar elements.??
It undergoes no other changes besides its natural motion,*?® and that involves circling around the
centre of the universe (i.e. around the Earth). One further way in which aiBép differs from the
sublunar elements is that it only comprises the celestial spheres and the heavenly bodies and these
objects together make up the whole of the heavens — there are no other portions of aifép.
Therefore, an assessment of the motion of aiBép must be based on the motions of these spheres

and bodies.

Aristotle emphasises in On the Heavens 1.2 that because the heavenly motions are continuous

(ouvexii) and everlasting (diSlov), they cannot be unnatural as:

datvetal yap €v ye toig dAAolg taxtota ¢pOelpod-

peva T mapa dpuoty

269b9 seeing that in the rest of nature what is unnatural is the quickest to fall into decay.

As the celestial spheres and the heavenly bodies are both entirely comprised of aiBép, one can

conclude on the basis of On the Heavens | that the rotations of the former and the orbits of the

122 269a32.
123 270a13, b2.
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latter, which entail circling round the centre of the universe, are both consistent with the natural

motion of the matter out of which these spheres and bodies are made.

5.2 Do the four causes arise in respect of évepyeia?

As the heavenly bodies are carried round by the celestial spheres in which they are embedded, this
analysis of the motion of aiBép starts with an assessment of the rotations of the celestial spheres

before considering in the next chapter the orbits of the heavenly bodies.

As is explained in section 2.4 above, although there may be differences in the study of, on the one
hand, perishable sublunar bodies and, on the other hand, the everlasting celestial spheres and
heavenly bodies, according to Metaphysics Lambda.1 these two types of bodies are both ¢puoikiig
because they are petd kwvoewc.’?* Thus, the kwroelc in the sublunar realm and in the heavens

should both be susceptible to analysis using the concepts established by Aristotle in the Physics.

Nevertheless, as is explained in section 4.4 above, the everlasting rotations of the celestial spheres
would seem to be évepyeial rather than kwioelg. Therefore, the question arises whether the
framework of the four causes, which Aristotle specifies in Physics 1.3, can be applied to npaéeig

generally in the heavens, including évepyeial.

The beginning of Physics 11.3, which prepares the way for Aristotle’s introduction of the four causes,
is written in general terms. Aristotle observes that “we think we have knowledge of a thing
(Ekaotov) only when we can answer the question about it ‘On account of what?’”.2?® In light of this
observation, and as the term €kaotov appears quite broad, it seems reasonable at least to attempt
to identify the four causes of the évepyelat which consist of the everlasting rotations of the celestial
spheres.’?® Even if this attempt were ultimately to fail because it transpires that the framework of
the four causes is not applicable to évepyelai, then that could still be an illuminating outcome, as it
might suggest among other things that the substantial volume of literature on the role of the

unmoved mover as final cause of these rotations is misconceived.

124 1069b1.

125194b17-20.

126 1t is notable that évepyeiat are not confined to the heavens, as they also arise in the sublunar sphere, e.g.
seeing, thinking and being happy (see Metaphysics Theta.6).
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5.3 Efficient cause of the celestial spheres’ rotations

Several commentators, including Judson and Guthrie, have adopted what Judson refers to as the
“traditional view that De Caelo I-1l, Physics VI, and Metaphysics Lambda represent three different
stages or phases in Aristotle’s thinking about the explanation of the heavens’ motion” **” Although
the debate about the apparent evolution of Aristotle’s thinking across these three texts is outside
the scope of this thesis, the approaches adopted in these texts to heavenly motion can illuminate
the issue of efficient causation of the rotations of the celestial spheres. Therefore, these three

approaches are summarized below.

The extracts from On the Heavens which are mentioned in section 5.1 above confirm Aristotle’s view
that the natural motion of aiBép is to circle round the centre of the universe. In On the Heavens,
Aristotle does not undertake a specific assessment of causation (either along the lines of the
approach in the Physics or at all), and so he does not seek to identify an efficient cause of the natural
motion of aiBép. This text reads as though the circling of the heavens is just a brute fact which can
be attributed to the nature, and the inner principle of change, of aiB£p without the need for any
further explanation. In such circumstances, the everlasting circular motion of aif¢p would be

natural and self-generated.

However, as is noted in section 3.2.2 above, in Physics VIII.4 Aristotle rejects the possibility that the
elements are self-movers, and indicates that all things that are in motion are moved by something
(&mavta v Td Kvoupeva UTO Tvog Kvoito).?® Although Physics VIII.4 deals specifically with
sublunar elements and makes no mention of aiBép, the principles it espouses would appear to be
applicable to the heavenly element. This is because aifép, like the sublunar elements, does not
exhibit the characteristics of self-movers such as stopping or starting its motion or changing
direction.’® In addition, aiBép itself is homogeneous®*® and so, within a portion of aiBép, there
cannot be a ‘mover’ which is distinguishable from the ‘moved’.**! Therefore, on the basis of the
reasoning in Physics VIII.4, the elements themselves, including aiBép, are incapable of being self-

movers.

127 Judson (1994) and Guthrie (1933) and (1934).

128 756a2-3.

129 255a5-11.

130 | this regard, see the caveat at footnote 92 ante.
131 255312-25.
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Section 3.2.3 above explains that in the case of the sublunar elements, Aristotle identifies the
generans and the removens impedimentum as the efficient causes of their natural motions. A
corresponding solution is not available in respect of aiB¢p as (i) it is everlasting and so has no
generans, and (ii) the heavens are unchanging (save for their concentric rotations and orbits) and so

no object can become an impediment to these actions of aiBép.

There is, though, a key difference between the sublunar elements and the celestial spheres; namely,
the latter are ensouled. As such, they can initiate their own motions because self-motion is,
according to Physics VIII.4, a property of life and animate things ({wtwkov te yap tolito kat thv
guOxwv 181ov).13 Therefore, the soul of each heavenly sphere is capable of being the first principle
of their respective rotations (1} dpxn tfic petaBoAiic ) mpwtn) and thus the efficient cause of the
natural motions of their constituent aiBép. But this invites the question ‘why would the souls of the
celestial spheres cause their everlasting rotations?’. A brief answer to this question is provided in
the third text cited in what Judson refers to as the “traditional view” — i.e. Metaphysics Lambda. This
explanation of why the rotations of the celestial spheres are initiated by their souls is set out in the

following section, as it is inextricably connected with the final cause of those rotations.

Before turning to the issue of final causation, it should be noted that while the soul of the outermost
celestial sphere is the efficient cause of the rotation of that sphere, the situation is more
complicated in respect of the other spheres. This is because Metaphysics Lambda.8 confirms that
each celestial sphere transmits its rotation to the sphere immediately inside it.13* Thus, the rotation
of this adjacent smaller sphere is a combination of self-motion (which is caused by that sphere’s
soul) and forced motion (which results from the rotation of its larger neighbour). Therefore, the
efficient cause of the rotation of each celestial sphere, save for the outermost one, is a combination

of the soul of the sphere in question and its larger neighbour.

5.4 Final cause of the celestial spheres’ rotations

In Metaphysics Lambda, Aristotle initially investigates the principles of perceptible and changeable
substances. He then revisits some of the arguments in Physics VIl that the changes which natural
substances undergo are ultimately caused in some way by unchanging substances. Aristotle

examines the character of the unchanging substances and identifies one such substance as the

132 255a6.
133 1074a25.
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principle on which the heavens and nature depend.** Specifically, this unchanging substance, which
Aristotle says ‘is actuality’, is identified as the final cause of the rotation of the outermost celestial
sphere. Aristotle initially only speaks about one unmoved mover. In Lambda.8, Aristotle introduces
the additional complexity that there is in fact one separate unmoved mover for each of the many
celestial spheres. For the sake of clarity of explanation, this section focuses primarily on the first
unmoved mover to which Aristotle initially refers, and the way in which it is responsible for the

everlasting rotation of the outermost celestial sphere.

The pivotal chapter in respect of the Aristotle’s description of the causal role of this unchanging

substance is Lambda.7, the text of which is incredibly dense. In this chapter, Aristotle states:

Kol €oTL TL del KlvoUpevov Kivnoly dnavotov, altn

&’ 1 KUKAW (Kot tolto 00 Adyw povov AAN Epyw Sfjhov),
WoT didlog av £in 6 MPWTOG OUPAVOG. E0TL TOlVUV TLKAL O
KLEL €mel 8€ TO KvoUpevov Kal kvolv [kat] péoov, Ttoivuvt
£0TLTL O 0U KLVOUMEVOV KLVET, Aiidlov kal olola Kal Evépyela

ovoaq.

1072a21 and there is something which is always being moved in an unceasing motion, and
this motion is in a circle. This is clear not only through argument but in fact. Consequently
the first heaven must be eternal. There is also, therefore, something which causes its
motion; and since that which is moved and causes motion is an intermediate, there is a

mover which causes motion without being moved, being eternal, and substance, and activity.

This extract confirms that the mp&®tog oUpavog is being moved (kivoupevov — line 21) in an
everlasting circle and that this is clear not only through argument but also in fact (Epyw). Aristotle’s
use here of the expression mp®to¢ o0pavog seems to be a reference to the fixed stars (i.e. the
heavenly bodies other than the Sun, Moon and five planets) and not the celestial sphere in which
they are embedded. This is because the celestial spheres are not visible, so belief in their rotations
(and, indeed, their existence) can only be derived from argument. In contrast, because the fixed

stars are visible, belief in their circular motion can be derived from fact as well as argument.

134 1072b13-14.
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In the passage cited above, Aristotle says that there is something which causes the motion of the
np®Tog oUpavog, and adds ‘that which is [being] moved and causes motion is an intermediate’. The
reference in this specific context to an intermediate entity (which causes motion) would seem to be
redundant, and potentially confusing, if Aristotle believed that the motion of the np&tog oUpavog
were directly caused by the unmoved mover. Thus, by mentioning here an intermediate entity
which moves the mp&tog oUpavdg but is not the unmoved mover, Aristotle could, perhaps, be
making an implicit reference to the ensouled celestial sphere in which the fixed stars are embedded,
as that appears to be the only intermediate between the fixed stars and the unmoved mover. (It
should, though be noted that one challenge for this interpretation is the fact that on the assessment
in Chapter 4 above, the everlasting rotation of the celestial sphere is a mp&€ig and an évepysia but
not a kivnolg, yet Aristotle here refers to the intermediate mover as kwvoUpevov at line 24. This
issue is considered further in section 6.2 below in connection with the final cause of the everlasting

circular motions of the heavenly bodies.)

Having referred to the intermediate mover, Aristotle then says that there is a mover that causes
motion (of the intermediate mover) without itself being moved and this unmoved mover, which is
not intermediate, is eternal and substance and activity/actuality (&iSlov kai oUola kal évépyela).

Aristotle briefly elaborates on the manner of the unmoved mover’s causation when he says:

KWET 6€ WSE TO OPEKTOV Kal TO vonTdv- KIVEL o0 KLVou-

HEvVaL.

1072a26 This is how the objects of desire and of intellect cause motion; they cause motion

without being moved.

Aristotle goes on to explain that we desire something because it seems good and the intellect is
moved by the object of thought. This references in Lambda.7, to motion being caused by desire,
reflects Aristotle’s arguments in On the Soul 111.9-10. In that text, Aristotle confirms that the object
of desire produces movement,’*®> and every appetite/desire is directed towards an end,**® and thus
the object of desire constitutes a final cause. In light of this, Lambda.7 might be suggesting that the
unmoved mover causes the outermost celestial sphere (i.e. the intermediate mover) to rotate

because the unmoved mover is desired by the soul of the sphere and this causes the soul to initiate

135433a19.
136 433a16.
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the rotation of the sphere. Itis, though, not immediately clear in what sense the unmoved mover is

desired by the soul of the celestial sphere.

Aristotle provides the following brief comment on the operation of the unmoved mover as a final

cause:

6TL 8’ €0TLTO 00 Eveka év Tolg
AKLWVATOLG, 1) Slaipeotc SnAot- €0TL yap T TO oU éveka <kal>

TWVOG, WV TO PEV EOTLTO &’ oUK €oTL.

1072b1 That the ‘for the sake of which’ is among the things which are unmoved is made
clear by the distinction: the for the sake of which is ‘for’ something and ‘of something, and

of these the one is moved and the other is not.**’

Aristotle’s somewhat cryptic explanation is interpreted by Judson as follows: if an action, for

example, is said to be for the sake of something (the final cause), then either:

e the final cause could be the beneficiary, and the action is ‘for’ something (twi) which
typically changes; or
e the final cause could be the goal or end, and the action is ‘of’ something (twvég) which need

not change.’®

Applying these propositions to the issue at hand, it appears that the rotation of the outermost
celestial sphere is not for the benefit of the unmoved mover but on account of the unmoved mover,

which is the goal but does not change.

The suggestion that the unmoved mover is the goal invites the question ‘in what way does the
unmoved mover constitute an attainable goal for the celestial sphere?’. On the face of it, the
heavenly sphere cannot attain the unmoved mover per se, at least not in the same way that a
hungry animal can desire food and be moved by its soul so as to attain food. Judson highlights this
puzzle when he suggests that a celestial sphere “cannot attain its cosmic unmoved mover, or even its

form of perfection — or if it could, it would be in virtue of its thinking, not in virtue of its eternal

137 |bid.
138 Judson (2019), p.226.
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motion” ¥ Judson’s solution is to suggest that the final cause of the rotation of the celestial sphere
gives rise to a desire not to attain the unmoved mover but to emulate it and thus the soul of the
sphere pursues what it “takes to constitute appropriate emulation for itself”.**° One possible

interpretation of such ‘emulation’ is considered below.

For the reasons explained in Chapter 4 above, the rotation of the celestial sphere is not a kwnolg
because rotation around a central axis involves no lateral translation and so does not entail any
change of tomog (and, furthermore, there is no body beyond the outermost celestial sphere and so it
does not have a tonog which could change). Instead, this rotation is an évepyeia as it is complete
and perfect at every moment. This could explain the way in which the ensouled celestial sphere
emulates the unmoved mover. If the soul of the celestial sphere desires the unmoved mover on
account of the latter being pure and eternal évepyela, it can never achieve that status because,
among other things, it is embodied in the aiB£p which makes up the outermost celestial sphere. (An
ensouled being, such as a person, can undertake the évepyeia of thinking, but not in perpetuity.t*!)
Nevertheless, that soul can initiate and be engaged in an everlasting évepyeia by being the efficient
cause of the sphere’s rotation.*? In this way, the ensouled sphere can attain évepysia to its fullest
extent. This assessment (of how the ensouled celestial sphere might be able to attain its maximum
évepyeia, which it desires due to the unmoved mover) would further support the contention in
section 4.5 above that, rather than being a problem for Aristotle if the rotation of the outermost
celestial sphere is an évepyela, it is in fact necessary for it to be so, as that mpaéig could not be

otherwise due to the manner in which the unmoved mover is the final cause.

Judson highlights a further way in which the unmoved mover may have a causal role in the rotation
of the outermost celestial sphere.’*® In Lambda.5, Aristotle distinguishes between the proximate
and remote efficient causes of people: the proximate efficient cause of a person is the father and the
remote efficient cause is the Sun (as the Sun provides some explanation of how the father came into
being).}** As is noted in section 5.3 above, the soul of the outermost celestial sphere is the efficient
cause of the rotation of that sphere because it desires the évepyeia that is the unmoved mover.

However, the object of a desire explains how the desire came into being. In the case of an

139 |bid, p.183.

140 |pid, p.184.

141 1072b15.

142 Dye to being enmattered, this is the only way that the soul of the celestial sphere can engage in an
everlasting actuality.

143 Judson (1994), p.165.

1441071a14-17.
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intentional action which is focused on a particular object, that object is not only the final cause of
the action but also a remote efficient cause by virtue of being the final cause. So, on this basis, the
soul of the celestial sphere (or, perhaps more particularly, the desire in that soul) is the proximate
efficient cause of the rotation and the unmoved mover (which is the object of that desire) is the

remote efficient cause.

On the Soul 111.10 potentially provides some support for Judson’s suggestion that the unmoved
mover is the remote efficient cause of the rotation of the outermost celestial sphere, as that text
confirms that thought produces movement because the object of desire is the beginning of the
action (o0 yap f 8pe€ic, abtn apxr tol mpaktwod vol, To &’ Eoxatov apxn THic mpdfewc).*> As the
unmoved mover is the object of the thought and desire of the soul of the outermost celestial sphere,

it can be regarded as the beginning of the rotation and hence its remote efficient cause.

5.5 Formal cause of the celestial spheres’ rotations

Having identified the évepyeia, which is the unmoved mover, as the final cause of the everlasting
rotation of the outermost celestial sphere, an attempt will now be made to identify the formal cause
of that rotation. To recap two points outlined above in respect of the formal cause of sublunar

natural motion:

e In Physics 113, Aristotle says the formal cause is “the form (€160c) ... this is the account

(A6yoc) of what the [thing] would be”.

e In Nicomachean Ethics X.4, Aristotle gives further consideration to the forms of walking and
the other types of locomotion and says that “[the] many movements are incomplete and
differ in form since the from-where and the to-where determine the form”

(ai moAAal dtelels kat Stadepoucal TR €ldel, elnep 10 mOOBev not eidomolov).146

The assessment in section 3.4.3 above demonstrates that the formal cause of the natural motion of
a sublunar element is the accidental form which the element acquires at the final terminus of that

motion, i.e. the location of the element in its proper place. In the case of the celestial spheres, their

145433a15.
146 1174b4-5.
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rotations are everlasting and so there is no initial or final terminus. On the face of it, the lack of

termini might suggest that these rotations also lack a from-where (66ev) and a to-where (mof).

In On the Heavens 1.8, Aristotle anticipates the static principles of kivnolg in Physics 1.7 when he says
that motion in general is a change from one state to another and these two states are formally
different.’®” Specifically with regard to locomotion, the change involves a place from-where (o8év)
and a place to-where (rto1).2*® However, given the context of a discussion about the heavens, a

sentence is added as an apparent afterthought which says:

Emtel kal i KUKAW EXEL WG AVTIKEL-
peva ta katd Slapetpov, tff & 6An oUk £oTLv évavtiov o0&y,
Wote Kal TolTOoLg TPOTIOV TWVA I KivnoLg €ig AvTikeipeva

Kol emepaocpéva.

277a23 Even circular motion has quasi-opposites in the opposite ends of the diameter,
though there is no opposite to the motion as a whole. In this qualified sense it too is the

motion of things passing between opposed and finite goals.

In practice, this appears to be a rather strained attempt to shoehorn everlasting circular motion into
a static assessment of change which focusses on the termini. For the reasons outlined in Chapter 4
above, it does not seem appropriate to undertake a static assessment of heavenly motion. In On the

Heavens 1.9, Aristotle highlights a dynamic aspect of ongoing circular motion when he says:

mavra yop
naletal Kivoupeva otav EAOn ic tov oikelov tomov, Tol &€ KU-

KAW cwpatog 6 alTog Tomog 60ev fpato Kal ig Ov Teheutd.

279b1 For things only cease moving when they arrive at their proper places, and for the body

whose motion is circular the place where it ends is also the place where it begins.

On this basis, it might be argued that every point along the path of a perpetually rotating sphere can

be regarded as the from-where and the to-where of the rotation. As a motion is defined by its from-

147 277a14.
148 277a18.
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where and to-where, everlasting rotation would be defined by all the points along its path. If the
path of the rotation is its Ad0yoc, then it would seem that the formal cause of the everlasting rotation

is the form of the rotation itself.

Section 5.4 above sought to show that the final cause of the rotation is the pure évepyeia which is
the unmoved mover, and this is attained, so far as is possible by the ensouled sphere, through the
évepyeia that is the essence of the everlasting rotation. In practice, there is a difference between
the pure évepyeia of the unmoved mover and the évepyeia which is attained by the ensouled
celestial sphere, as the former is eternal contemplation whereas the latter is everlasting rotation.
Nevertheless, the formal cause of the sphere’s évepyeia (i.e. the form of the rotation) is the same as
the sphere’s attainable goal (i.e. its maximum évepyeia which is everlasting rotation). On this basis,
the formal and final causes of the everlasting rotations of the celestial spheres would be the form
and essence of the rotation. Thus, these two causes coincide, as was the case for the formal and
final causes of the natural motions of the sublunar elements. As is noted in section 3.4.3 above, this
correspondence between these two causes is unsurprising as Aristotle confirms in Physics 11.7 that
“What a thing is [i.e. the formal cause], and what it is for [i.e. the final cause], are one and the

same”. ¥

5.6 Material cause of the celestial spheres’ rotations

Section 3.5 above explains that in the case of the natural motion of a sublunar element, the element
itself is the underlying thing which is the subject of the change of location, and so the element is the
material cause of its natural motion. A similar conclusion arises in respect of the celestial spheres:
the underlying thing which is the subject of the rotation of a celestial sphere is the sphere itself and
so the sphere is that material cause of its natural motion. This role of the sphere as the material
cause of its everlasting rotation is, to some extent, explained by the fact that the celestial spheres
are entirely comprised of aibép, the natural motion of which is to circle around the centre of the
universe. It should be noted, however, that the way in which aiB£p explains the rotation of the
celestial spheres seems to differ from the way in which a sublunar element operates as a material

cause of its natural motion.

149198a25.
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According to Aristotle’s account in On the Heavens, aiB€p’s natural capacity for circular motion
appears to be a sufficient explanation of a sphere’s rotation. Asis noted in section 5.3 above, that

view evolved in the Physics and Metaphysics Lambda.

When considering the nature of aiBép in light of the latter texts, Judson suggests that “the
requirement of an unmoved mover must mean that aibép’s capacity for natural motion is insufficient
by itself to produce motion, and that it is activated in some way by the unmoved mover, either
directly or indirectly via the soul of the sphere” **° So Judson is inferring, from Aristotle’s postulation
about the existence of the unmoved mover, that aiB€p’s natural capacity for circular motion cannot
by itself cause the rotations of the celestial spheres. However, in Physics VIl Aristotle reasons in the
opposite direction —i.e. from the limitations of aiB¢p’s natural capacity for circular motion to the
necessary existence of an unmoved mover. Thus, when assessing the material cause of the rotations
of the celestial spheres, it seems appropriate to start by considering aifép’s capacity for natural

motion, and its internal principle of change and rest, together with any limitations on that capacity.

As discussed in section 3.2.1 above, Aristotle confirms in Physics VIII.4 that all things that are in
motion are moved by something (&mavta &v td kwvoUpevo U6 Tvog Kvoito).r®! One corollary of
this conclusion, together with the homogeneity of the elements, is Aristotle’s view that although the
nature of the elements is an internal principle of change and rest and thus a source of motion, it is
not an active principle which is capable of causing motion or acting on something, but a passive
principle of being acted upon (kwvnoswg dpxnv €xeL, oU To0 Kvelv oU6E Tol ToLely, GAAQ TOU
naoxew).®? Thus, the nature of the elements (i.e. their internal principle of change and rest), is not
the efficient cause of their natural motions: a separate efficient cause is needed to initiate the

elements’ natural motions, precisely because the elements’ internal principle of change is passive.

As is explained in sections 5.3 and 5.4 above, the soul of the outermost celestial sphere is the
proximate efficient cause of its rotation and the unmoved mover is the final cause and remote
efficient cause of the same. This bifurcation of efficient causation is not unusual. An animated being
is prompted to move by the desire in its soul for an external good, and as a result the soul is the
proximate efficient cause of that motion and the external good is a remote efficient cause.’®® In the

case of the self-motion of an animal, the efficient causation doesn’t cease until the external good

150 Judson (1994), p.158.
151 2563a2-3.

152 255p30-31.

153 On the Soul 111.9-10.
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has been attained. Thus, the efficient cause, which is the stimulus towards motion and which is
provided by the desire of the soul of the animated being for the external good, is coeval with the
motion. (This is also the case for other efficient causes, such as the art of building in the builder

which operates throughout the process of building a house.)

This coeval existence (of the efficient cause of a change and the change itself) also seems to arise in
respect of the rotation of the outermost celestial sphere; namely the efficient causation, through its
soul’s desire for the unmoved mover, is coeval with the sphere’s rotation. As Judson notes, the
celestial sphere would only come to rest if the unmoved mover failed to inspire, or the soul of the
celestial sphere failed to be inspired, so as to activate the sphere’s capacity for rotation. ** In the
absence of that efficient causation, it appears that the aiB£p which makes up the sphere would not
rotate, precisely because aiBép’s inner principle of change is passive (as Aristotle implicitly indicates

at 255b30-31).

For the reasons outlined above, aiBp’s internal capacity for circular motion must be an entirely
dormant one in the sense that it requires ongoing activation by something else. This produces a
disanalogy with the way in which the four sublunar elements naturally move. Those elements are
not ensouled and their natural motions require no ongoing activation by any sort of agent. The Sun,
in its capacity as the generans of the sublunar elements is the efficient cause of their natural
motions, but its role in that regard is not one of ongoing activation like a soul. Instead, the Sun
causes, for example, water to be transformed into air by heating it. As the air is initially located in
the proper place of water, it immediately moves ‘up’ towards the proper place of air provided it is
not impeded. So, while a sublunar element is not a self-mover, if it is located outside its proper
place and unimpeded, it will immediately move towards its proper place without the need for any
ongoing efficient cause. In contrast, the aiB£p which makes up a celestial sphere requires the

ongoing efficient causation of the soul of that sphere for it to continue rotating.

Having identified the four causes of the rotations of the celestial spheres, Chapter 6 now undertakes
a corresponding assessment of the circular orbits of the heavenly bodies, with the latter assessment

drawing quite heavily on the former.

154 Judson (2019), p.188.
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6. Identifying the four causes of the heavenly bodies’ orbits

6.1 Efficient cause of the heavenly bodies’ orbits

Among the four causes of (a) the natural motions of the sublunar elements, (b) the rotations of the
celestial spheres, and (c) the orbits of the heavenly bodies, the efficient cause of the latter might
appear to be the easiest to identify. This is because Aristotle confirms in On the Heavens 11.8 that
the heavenly bodies are carried round the centre of the universe by the celestial spheres in which
they are embedded.’>> Thus, in the case of the mp&®tog oUpavag, for example, the efficient cause of

the circular orbit of the fixed stars is the rotation of the outermost celestial sphere.

There is a, however, a gloss on this conclusion, because the unmoved mover could be regarded as
the remote efficient cause of the rotation of the outermost celestial sphere due to inspiring the soul
of that sphere to engage in that rotation (see section 5.4 above). As the outermost celestial sphere
is in turn the efficient cause of the circular orbit of the fixed stars, the unmoved mover could, via a
chain of efficient causes, perhaps be regarded as a remote efficient cause of the circular orbit of the

fixed stars.

Metaphysics Lambda.7 provides the following indication that the causation of the unmoved mover

can operate in this way:

KWVET 8N WG Epwpevov,

KlvoUpevw &€ TaAla KLVEL.

1072b3 It causes motion as a beloved thing, while it is by means of a moving thing that it

causes motion in the rest.*>®

Therefore, it is as a ‘beloved thing’ that the unmoved mover inspires the outermost celestial sphere
to rotate, and by means of a ‘moving thing’ that the unmoved mover moves ‘the rest’, i.e. other
things in the universe. As is explained in section 4.4 above, the moving thing which is the efficient

cause of all motion in the sublunar sphere is the Sun. As each celestial sphere transmits its motion

155 289b31.
156 With the word kwoUpevw Judson follows Jaeger’s text. Ross has kwoUpeva 6&
T\ kel and translates this as ‘while all other things are moved by being moved”.
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to the adjacent inner celestial sphere, there is a chain of causation from the outermost celestial
sphere to the Sun. So, by virtue of causing the initial rotation of the outermost celestial sphere, the
unmoved mover, via the transmission of the rotation of each sphere to the adjacent smaller sphere,
ultimately causes the motion of the Sun, and hence all change ‘in the rest’ (e.g. in the sublunar

sphere).

By way of a brief aside it should be noted that, in order to try to explain the observable motions of
all the heavenly bodies by reference to combinations of the rotations of concentric spheres, Aristotle
says in Lambda.8 that there are multiple unmoved movers and each one is the final cause of the
rotation of a different celestial sphere. Nevertheless, the motion of any particular celestial sphere is
still transmitted to the adjacent smaller sphere, and the motion of this latter sphere is a combination
of the rotation transmitted from the larger neighbouring sphere and the motion which is inspired by
the smaller sphere’s ‘own’ unmoved mover. Therefore, even though there are multiple unmoved
movers which inspire ensouled spheres to rotate in particular ways, Aristotle confirms that the
rotation of the outermost sphere, which is caused by the ‘first’ unmoved mover, is still transmitted
via all the other celestial spheres to the Sun.*®” On this basis, the unmoved mover would not be the
sole cause of the rotations of all the ‘inner’ celestial spheres but it would contribute to the causation
of those rotations, with each one of the other unmoved movers also contributing to the motion of

one particular sphere and its smaller neighbours.

One challenge for the suggestion at 1072b3-4 that the first’ unmoved mover ultimately causes (or at
least contributes to the causation of) all motion in the universe ‘by means of a moving thing’ is that,
for the reasons detailed in section 4.2 above, the rotation of the outermost celestial sphere (and,
indeed the rotation of each of the other celestial spheres) is not a kivnotg. So, on that basis, none of
the celestial spheres is kivoUpevov. Nevertheless, ‘as a beloved thing’ the unmoved mover causes
the outermost celestial sphere to rotate, and this sphere forces the fixed stars to move; in addition,
that rotation is transmitted to the other celestial spheres in turn, and they force the other heavenly
bodies to move. So, the unmoved mover does, indirectly, cause all that motion. Furthermore, as
the text in Metaphysics Lambda.7 deals with a complex issue in a fiercely compressed way, it is

possible that this account of causation at 1072b3-4 glosses over a number of links in the chain and,

1571073b25. The situation is further complicated by the introduction at 1073b38- 1074a5 of spheres which
perform a ‘back-winding’ motion. Nevertheless, the rotation of the outermost celestial sphere is not subject
to such ‘back-winding’, and so its motion is transmitted to all the other spheres in turn. See Judson (2019)
pp.263-268.
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in effect, jumps from discussing the mp®tog oUpavag to the Sun (which could then be the referent of

KlvoUpevw at 1072b4).

There is one further extract from Lambda.7 which might be taken to indicate that the unmoved
mover is a cause of (or responsible for) the circular orbit of the fixed stars, and that the causation of

the unmoved mover can operate through intermediaries:

dopa
yap N mpwtn Twv petafoArdv, tavtng &€ n KUKAwW- Tav-

tnv &€ tolTo KIVEL.

1072b8 For locomotion is the first of the kinds of change, and of this the first kind is

locomotion in a circle; and this is the motion which this [the first mover] causes.

Judson here translates ¢opa as ‘locomotion’, as does Bury; whereas Ross refers to ‘local motion’ and
Reeve to ‘spatial motion’. While all these expressions can certainly be what popd means, it does not
seem particularly illuminating to translate this sentence in this way, as the issue which Aristotle
seems to be addressing in this part of Lambda.7 is not whether the first change is locomotion but
how this first change is brought about by the unmoved mover. The Sixth edition of Liddell & Scott
(1869) suggests that ¢popad (from the active p€pw) can be an act such as ‘a carrying’. It also suggests
that ¢popa (from the passive pépopat) can be an act such as ‘a being borne or carried ... the course,
career, orbit in which a body moves’. It cites as an example of the latter the reference at 451c of the

Gorgias to the ¢popa of the stars, Sun and Moon.

Aristotle uses this verb in the passive voice, dpépeoBat, when he confirms in On the Heavens |1.8 that

the heavenly bodies do not move themselves but instead are carried round by the celestial spheres:

Aeimetal Toug pév KUKAOUG KveloBal, T 6£ dotpa APeUETV

Kol évdedepéva Tolg KUKAOLG pépeabal

289b31 “we are left with the conclusion that the circles move and the stars stay still and are

carried along because fixed in the circles”.
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Therefore, given the context of Lambda.7, and as Aristotle clearly states in On the Heavens that the
heavenly bodies are carried round by the celestial spheres in which they are embedded, it seems
possible that Aristotle is using the word dopd at 1072b8 in this passive sense.’®® Thus, as an
alternative to Judson’s translation above, and given the prior reference to the np&®tog oOpavog at
1072323, the word dopd at 1072b8 could be a reference to the orbit of the fixed stars.® On this

basis, the text could be translated as:

‘for being carried is the first of the changes, and of this the orbit in a circle; and this [the

circular orbit] this [the unmoved mover] sets in motion’.

If popa is translated in this way and taken to be a reference to the orbit of the fixed stars rather
than circular locomotion in general, then the sentence would be a confirmation that the unmoved
mover is a cause of (or responsible for) that orbit. This would mean that the causation (or
explanatory role) of the unmoved mover is not limited to the rotation of the outer celestial sphere

but extends to the orbit of the fixed stars.

One final consideration in respect of the efficient cause of the heavenly bodies’ circular orbits is
whether these bodies are undergoing natural motion while being carried round by the celestial
spheres. In the case of forced motion, the mover (i.e. the efficient cause) possesses in actuality the
motion which the moved object has potentially. Therefore, in the case of forced motion, the mover
itself is undergoing the motion in question and, through contact between the mover and the moved
object, the mover imparts the motion in question to the moved object. This seems to be what is
happening when the celestial spheres carry round the heavenly bodies which are embedded in

them.

However, as section 5.1 above explains, the natural motion of aiB¢p is to circle around the centre of
the universe (i.e. the Earth). Furthermore, Aristotle notes in On the Heavens 1.2, the circular motions
of the heavenly bodies cannot be unnatural as they are everlasting and do not decay.!®® Aristotle

does, though, also acknowledge that circular motion could be forced.'®? So it appears that the orbits

of the heavenly bodies are consistent with the natural motion of the aif€p which comprises those

158 pdditional research on Aristotle’s use elsewhere of the word ¢popd could be undertaken to validate this
conjecture. Such additional research is beyond the scope of this thesis.

159 The reference to ¢opd at 1072b5 could also be interpreted in this way.

160 269b5.

161 270a10.
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bodies but, nevertheless, those orbits result from the application of force by the celestial spheres in
which the bodies are embedded. This issue is considered further in section 6.4 below in connection

with the passive capacity of aiBp’s internal principle of change.

6.2 Final cause of the heavenly bodies’ orbits

The final cause is described in Physics 11.3 as the té\og and ‘that for the sake of which’ something
exists or occurs. In the case of a sublunar element, its natural motion terminates when the element
is located in its proper place, and that location is the té\og of the motion. The everlasting
revolutions of the heavenly bodies around their orbits have no such terminus, and the bodies
themselves are not located in a place because they undergo perpetual motion. Therefore, it appears
that the té\o¢ of the everlasting revolutions of the fixed stars, for example, may be the orbit itself: it
is, though, not immediately clear in what sense the expression o o0 €veka would apply to that orbit.
In the circumstances, it is helpful to consider again the final cause of the rotation of the outermost

celestial sphere.

As is noted in section 5.4 above, the évepyela, which is the unmoved mover, is the final cause of the
rotation of the outermost celestial sphere. The sphere cannot ‘attain’ the unmoved mover as such,
but it can engage in perpetual évepyeia through everlasting rotation. In Metaphysics Lambda.7,

Aristotle says of the unmoved mover:

£€ Avaykng apa €otiv 6v- Kal n avaykn,

KOAQGC, Kal oUTwg dpxn.

1072b10 It exists, then, of necessity; and inasmuch as it exists of necessity, it does so well

and in this way it is a principle.

Thus, the unmoved mover is good (kalog) and in this way it is the principle (&pxn) of, among other
things, the rotation of the outermost celestial sphere and hence that rotation is apparently also

good. Aristotle alludes to this sentiment in Physics 1.2 when he says:

BoUAetal yap ol mav eival 1o Eoxatov TEAOC, AAAA

TO BéATIOTOV

194a32 for the end should not be just any last thing but the best.
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On the basis of this claim, engaging in the évepyeia of everlasting rotation is the best state for the
ensouled celestial sphere. Aristotle indicates in a number of places that the causation (or
explanatory role) of the unmoved mover is not limited to the rotation of that sphere, and so the
good of the unmoved mover may extend beyond the évepyeia undertaken by the outermost
celestial sphere. In this context, it is notable that when Aristotle introduces the concept of the final
cause in Physics 11.3, he indicates that such causation can also operate on intermediate entities.

Having cited the example of health as the final cause of walking, Aristotle says:

Kai doa 61 Kwrjoavtog GA\ov petal

yiyvetat tod téhouc, olov Tii¢ UyLeiag iy toxvaoia i 1 k&Bap-
(195a) o1¢ f} T dpapuoka A T dpyava: mavta yap tadto tol
TENouGg Eveka €oTLy, SladEpel 6€ ANAAAWY WG OVTA TA PEV

£pyo ta &’ dpyava.

194b35 And anything which, the change being effected by something else, comes to be on
the way to the end, as slimness, purging, drugs, and surgical instruments come to be as
means to health: all these are for the end, but differ in that the former are works and the

latter are tools.*%?

Therefore, things which come to be ‘on the way’ and ‘as means’ to the té\og are also to0 téloug. If
the intermediate things are 1ol téAoug then the final cause would seem to be capable of operating

‘instrumentally’ through them.

If, as this passage suggests, final causes can operate via intermediaries, then perhaps the good of the
unmoved mover can not only be the téAog of the everlasting rotation of the outermost celestial
sphere but also the té\oc of the everlasting revolutions of the fixed stars. In which case, the
outermost celestial sphere would be the intermediary that enables the fixed stars to achieve this

good.

Furthermore, as each celestial sphere transmits its rotation to the adjacent smaller sphere, the
effect of the unmoved mover’s causation extends to all the spheres, and the heavenly bodies

embedded in them; and, via the Sun, the unmoved mover is a remote efficient cause of all motion in

162 1n light of Judson’s analysis of 1072b2-3, To0 té\oug at 194b36 should perhaps be translated as ‘of the end’
rather than Charlton’s rendering as ‘for the end’. See section 5.4 above.
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the sublunar sphere. The téAog of all these motions would, according to 194a23 ‘not be just any last

thing but the best’ and would seem to be related to the good of the unmoved mover.

In this regard, Sedley proposes that the unmoved mover is “the ultimate cause which, directly or
indirectly, inspires all beings to achieve the maximum actuality within their power”.1%® This seems to
be the case with the évepyeial of the celestial spheres’ rotations. It is, though, less clear in what
respect ‘maximum actuality’ may be achieved by the everlasting motions of the heavenly bodies,
and by kwrjoelg more generally in the sublunar sphere. In this context, it is notable that the orbiting
Sun is the efficient cause of the natural motion of the sublunar elements towards their proper
places, and this motion results in the elements fully actualizing their forms and thus achieving their
maximum actuality (see section 3.4.6 above). However, one possible concern with this view is that
the Sun transmutes an element, which is located in its proper place, into another element, which is
initially located outside its proper place and then naturally moves there if unimpeded. So, in the
absence of the Sun’s efficient causation of the inter-transformation of the elements, they would
arguably be at rest in their proper places and thus already fully actualizing their forms. Therefore, it
seems that to understand the way in which the existence of motion and change in the universe is the
best state of affairs, it will be necessary to have regard to the good of kwroslg in general. In light of
this, further consideration of Sedley’s intriguing proposal is beyond the scope of this assessment of

the motions of the elements.

But, to sum up, the té\og of the orbit of the fixed stars is the orbit itself, and this would seem (in
some sense) to be for the sake of the good which results from there being motion and change in the

universe.

6.3 Formal cause of the heavenly bodies’ orbits

As is noted in section 6.1 above, in the case of forced motion the mover (i.e. the efficient cause)
possesses in actuality the motion which the moved object has potentially. Therefore, in the case of
forced motion, the mover itself is undergoing the motion in question and, through contact between
the mover and the moved object, the mover imparts the motion in question to the moved object.
This seems to be what is happening in respect of the celestial spheres carrying round the heavenly

bodies.

163 Sedley (2000), p.327.
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The formal cause of each of the rotations of the celestial spheres is the form of the rotation itself
(see section 5.4 above). As a celestial sphere is substantially larger than a heavenly body, and as the
former surrounds the whole of the sublunar realm while the latter orbits around the sublunar realm,
the orbit of the heavenly body would only coincide with part of the path mapped out by the rotating
sphere in which it is embedded. Nevertheless, as the celestial sphere carries the heavenly body
round, it will transfer to it that part of its rotation which is commensurate with the form of the orbit

of the heavenly body.

On this basis, the formal and final causes of the everlasting revolutions of a heavenly body around its

orbit would both be the form of the orbit itself.

6.4 Material cause of the heavenly bodies’ orbits

As is explained in sections 5.1 and 5.6 above:

e the underlying thing, which is the subject of the rotation of a celestial sphere, is the sphere itself,

and so the material cause of that rotation is the celestial sphere itself;

e each celestial sphere is entirely comprised of aiBép, the natural motion of which is to circle

around the centre of the universe; and

e asaiBép’s internal principle of change is passive, the aiBép that makes up a celestial sphere

requires the ongoing efficient causation of the soul of that sphere for it to continue rotating.

Corresponding conclusions arise in respect of the orbits of the heavenly bodies: the underlying thing
which is the subject of the revolution of a heavenly body around its orbit is the body itself, and so
the material cause of that orbit is the heavenly body which is comprised solely of aiB¢p; but as its
internal principle of change is passive, the aiBép that makes up a heavenly body requires the
ongoing efficient causation of the rotating celestial sphere in which it is embedded for it to continue

moving.
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In his consideration of the material nature of the celestial spheres and the heavenly bodies, Judson

expresses the concern that:

“the natural condition of the aiBép of which the heavenly bodies are composed is to be in
circular motion or to be at rest: it has, we might say, a natural capacity for being in these two
conditions. This would mean, however, that the [bodies] would possess a potentiality for

being at rest which is never exercised”.*®*

In this context, the terms ‘motion’ and ‘rest’ appear to be opposites, and hence rest is the antithesis
of klvnolg. On this basis, a sphere that rotates around a central axis but undergoes no lateral
translation, and so no change of tomog, would be at rest. Therefore, following the interpretation set

out in the preceding Chapters:

e the celestial spheres would be at everlasting rest as their rotations do not entail any kivnolg,

and so their capacity for motion would never be exercised; and

e the heavenly bodies would be in everlasting motion due to their orbits, and so their capacity

for rest would never be exercised.

This situation, where one of these capacities is never exercised, necessarily follows when an object is
either at rest or in motion for all time. In On the Heavens, Aristotle confirms that the everlasting

circular motion of aiBép must be natural as:

datlvetal yap €v ye toig dAAolg taxlota ¢pOelpod-

peva T mopa dpuoLy

269b9 seeing that in the rest of nature what is unnatural is the quickest to fall into decay.

If “what is unnatural is the quickest to fall in to decay” then, among the instances of rest, those
which are contrary to nature (i.e. forced rest) would arguably also fall away fastest. Therefore, as
there is some aiBép which undergoes everlasting rest notwithstanding its rotation (i.e. the material

of the celestial spheres) and some aiBép which undergoes everlasting circular motion (i.e. the

164 See Judson (2019), p.187.
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material of the heavenly bodies), it would seem that it is natural for aiBép to be either at rest or in

circular motion, and these states can be perpetual.

Finally, it is worth closing the loop with section 4.4 above and emphasizing in this regard that the
orbit of the fixed stars is coeval with the efficient cause of that orbit (i.e. the rotation of the
outermost celestial sphere in which the fixed stars are embedded). For the reasons explained in
section 5.6 above, because the soul of that sphere never ceases to desire the unmoved mover, the
sphere never ceases to rotate and so the potentiality for the fixed stars to be at reset is never
exercised. Nevertheless, due to the nature of the aiBép which is the material that makes up the
heavenly bodies, the fixed stars have the potentiality to be at rest, and thus they have the
potentiality to be in a tomog. Thus, the everlasting revolution of the fixed stars around their orbit is
“the actuality of that which potentially is, qua such”, and so satisfies Aristotle’s dynamic definition of
kivnolg in Physics Ill.1. Because the efficient causation of that orbit never ceases, the fixed stars
never come to rest and are never located in a tomog, and it is precisely for this reason that the
kivnolg does not end. This is consistent with aiBp’s internal principle of change being passive and
dependent on the ongoing operation of an efficient cause not only to initiate motion but also to

perpetuate it.1®®

165 Judson (2019), p.188.
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7. Conclusion

The starting point of this inquiry into the natural motions of the sublunar and heavenly elements is
Aristotle’s claim in Physics 1.3 that we do not understand something until we can answer the
guestion ‘On account of what?’. By making use of Aristotle’s framework of the four causes (i.e. the
different explanations given in answer to the question ‘On account of what?’), his static principles of
kivnolg, and his dynamic definition of kivnolg, it has been possible to shed some light on both the

nature of Aristotle’s sublunar and heavenly elements and their natural motions.

The application of these concepts from the Physics to the natural motions of the sublunar elements
is reasonably straight forward. Although some of the results are rather prosaic, for example the
conclusion that the material cause of a sublunar element’s natural motion is the element itself, ¢
others seem to have greater explanatory efficacy. For example, the conclusion that the final cause
and goal of the natural motion of a sublunar element is the location of the element in its proper
place, rather than the proper place itself, is interesting as it seems to resolve an apparent tension
between Aristotle’s claims that an element’s proper place has a certain influence but is not a cause

per se.*®’

The application of the concepts from the Physics to the motions of aiB¢p is, however, more
challenging and necessitates a somewhat revised approach. For example, for practical (and textual)
reasons it is not appropriate to use Aristotle’s static principles of kivnolc to analyse the rotations of
the celestial spheres and the orbits of the heavenly bodies, as these npaéelg are everlasting and so
the celestial spheres and the heavenly bodies are never static.'®® Furthermore, it seems that
Aristotle’s dynamic definition of kivnolg can assist in the analysis of the orbits of the heavenly bodies
but not the rotations of the celestial spheres, as the latter appear to be évepyelat rather than
Kwnoelg. Therefore, an assessment of motion in the heavens should focus on the former not the
latter. Nevertheless, both these phenomena seem to be susceptible to analysis on the basis of the

framework of the four causes.'®®

The extension of this analysis to the heavens highlights, among other things, a disanalogy between

the natural motion of aiB¢p and the natural motions of the sublunar elements. aifép’s internal

166 Section 3.5.2 ante.

167 Section 3.3.2 ante.

168 Section 4.3 ante.

169 Chapters 5 and 6 ante.
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capacity for circular motion is entirely dormant, and so that motion requires coeval efficient
causation (i.e. ongoing activation by the souls of the celestial spheres). In contrast, the sublunar
elements do not require ongoing activation by any sort of agent in order to undergo their natural
motions. Aritstotle confirms that the Sun, in its capacity as the generans of the sublunar elements, is
the efficient cause of their natural motions, but its role in that regard is not one of ongoing
activation like a soul.'’? So, while a sublunar element is not a self-mover, if it is located outside its
proper place and unimpeded it will immediately move towards its proper place without the need for
any ongoing efficient cause. Yet the aiB€p which makes up a heavenly body requires the ongoing
efficient causation of the rotation of the celestial sphere in which it is embedded for it to continue
moving; and that celestial sphere requires the ongoing efficient causation of its soul for it to

continue rotating.

There is, though, one very important issue in particular which these concepts from the Physics
struggle to accommodate, namely the final cause of the everlasting rotations of the celestial
spheres. Although it is clear from Metaphysics Lambda that this final cause is the unmoved mover,
the way in which the unmoved mover explains (or is responsible for) those rotations is rather
obscure.'* Furthermore, it appears from Metaphysics Lambda that the unmoved mover may also
be in some sense responsible for the everlasting revolutions of the heavenly bodies.'”? Sedley
proposes that the unmoved mover is “the ultimate cause which, directly or indirectly inspires all
beings to achieve their maximum actuality within their power”.*”® The concepts from the Physics (in
particular, the four causes and the principles and definition of change) do, however, seem ill-suited

for the analysis of such an extensive proposal.

These conclusions invite further consideration of the proposal by Lennox that different subjects
require domain-specific norms of inquiry. Aristotle says that all the perceptible substances (both the
perishable ones in the terrestrial realm and the everlasting ones in the heavens) are subject to
natural science because they involve change.!”* Nevertheless, Aristotle also says that there are
different studies of these phenomena.'”®> The experience of applying Aristotle’s concepts from the
Physics to the natural motions of Aristotle’s sublunar and heavenly elements seems to support both

these statements, as there are necessary differences in the way these motions are studied but both

170 Section 3.2.2 ante.
171 Section 5.4 ante.
Section 6.2 ante.

173 Sedley (2000), p.327.
174 1069a30; 268a1.

175 198a29.

172
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sublunar and heavenly motions seem to be within the same field of inquiry.1’® Indeed, Aristotle

confirms that they are both within the science of nature (H nept pVoswg eruothun).t’’

However, the experience with regard to the Metaphysics is somewhat different, as the analysis of
natural motions on the basis of concepts from the Physics was least productive when trying to deal
with the role (and impact) of the unmoved mover as the final cause of heavenly motion.”® Lennox
suggests that when “subjects to be investigated differ in fundamental ways [they] require distinctive
norms of inquiry”.Y’® This view certainly seems to be endorsed by Aristotle when he confirms that
metaphysics deals with entities which do not change and so fall beyond the study of nature.®°
Therefore, if, in respect of heavenly motion, the explanation given in answer to the question ‘On
account of what?’ is the unmoved mover, then that explanation would be oUkéttL puoikiic and so not
analysable on the terms of the concepts from the Physics. There is, though, a further difficulty in this
instance, as the study of the final cause of heavenly motion could fall between two stools, as it
involves a natural phenomenon which is caused by (or explained by the existence of) a being which
is beyond nature. As such, it might not be possible to address fully the role of the unmoved mover

as the final cause (or explanation) of heavenly motion using the concepts from either the Physics or

the Metaphysics.

176 The fact that Aristotle’s static principles of kivnotc are not applicable to the heavens because nothing is
static in the heavens does not, of itself, suggest that the sublunar realm and the heavens should by subject to
different norms of inquiry.

177 268a1.

178 Sections 5,4 and 6.2 ante.

179 Lennox (2021), p.4.

180 198a25; see also section 2.4 above.
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