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I N T R O D U C T I O N 

Physics V I I I can be v i e w e d i n the way that A r i s t o t l e may himsel f 
have v i e w e d i t , as the c r o w n i n g achievement o f his t h e o r y o f 
nature. T h e w o r k is di f f icult t o classify b y m o d e r n s t a n d a r d s : i t is 
at once about 'physics' i n A r i s t o t l e ' s sense o f a science o f n a t u r a l 
m o t i o n ; about w h a t we m i g h t cal l r a t i o n a l cosmology, deal ing w i t h 
the causal and theoret ica l condit ions o f the cosmos; and about 
the metaphysical presupposit ions o f physics and cosmology. I n 
i t A r i s t o t l e moves f r o m a discussion o f m o t i o n i n the cosmos t o 
the ident i f i ca t ion o f a single source of a l l m o t i o n . A n d t o ident i fy 
this source o f m o t i o n is t o solve the u l t i m a t e r i d d l e o f science: 
t o locate the p r i n c i p l e that b o t h produces and regulates m o t i o n 
i n the universe, the O n e beside the M a n y t h a t e luded the early 
cosmologists. 

B e f o r e Socrates, n a t u r a l phi losophers typica l ly explained o u r 
w o r l d b y t e l l i n g h o w and f r o m w h a t i t came i n t o being, and h o w i t 
functions now. M a n y o f the phi losophica l questions that natura l ly 
arise f r o m such a study r e m a i n e d unanswered, some unasked. I f the 
w o r l d came t o be at a certain t i m e , w h a t existed before that t ime? 
W h y d i d the w o r l d come t o be just w h e n i t d i d , and w h y d i d i t come 
t o be at all? I n d e e d , d i d the w o r l d come t o be, or was the order we 
experience n o w always there? W h a t is the source o f cosmic order? 
Does that source be long t o the n a t u r a l w o r l d , or does i t transcend 
it? 

I t is here that we see A r i s t o t l e ' s super ior i ty t o his predecessors. 
W h e r e they h a d s imply assumed a p r i m e v a l m o t i o n , A r i s t o t l e e x -
pressly asks w h a t r i g h t we have t o beHeve i n such a m o t i o n , w h a t its 
nature is, and w h a t fo l lows f r o m such assumptions. W h e r e they 
made i m p l i c i t assumptions, A r i s t o t l e makes expl ic i t enquiries. 
W h e r e they h a d explained the generat ion o f the w o r l d , he explores 
the presupposit ions o f the w o r l d ' s existence. F o r the first t i m e 
A r i s t o t l e exposes the assumptions o f phi losophica l cosmology 
t o cr i t ica l scrutiny and raises the discussion o f cosmology t o the 
level o f r igorous phi losophica l speculation. A r i s t o t l e had already 
l a i d the foundat ions o f phi losophical cosmology i n the De Caelo 
( w h i c h I presume was most ly w r i t t e n earHer t h a n Physics V I I I ) , 
b u t there he discusses cosmology f r o m the standpoint o f the 
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I N T R O D U C T I O N 

characteristic m o t i o n s o f n a t u r a l bodies i n the cosmos. T h e sum 
t o t a l o f these m o t i o n s I shall cal l 'cosmic m o t i o n ' ; Physics V I I I is 
about w h a t we are just i f ied i n i n f e r r i n g f r o m the existence o f cos­
m i c m o t i o n . T h e answers A r i s t o t l e gives are very di f ferent f r o m 
c o n t e m p o r a r y answers. B u t i n his relentless p u r s u i t o f u l t i m a t e 
presupposit ions, we can recognize a k i n d r e d spir i t t o t h a t o f the 
m o d e r n cosmologist. 

B e f o r e we can discuss cosmic m o t i o n f u r t h e r , we must get 
clear o n the n o t i o n o f a cosmos. T h e Presocratic phi losophers h a d 
general ly ( f o l l o w i n g earl ier m y t h o l o g i c a l assumptions manifest 
i n H o m e r and Hes iod—see Stokes 1962-3; K R S , ch. 1) seen o u r 
w o r l d as an is land o f o r d e r i n a vast sea o f u n s t r u c t u r e d matter . This 
sea was i n f i n i t e i n extent, or at least vaguely 'boundless' , const i tut­
i n g the universe {to pan). W i t h i n the endless expanse, n a t u r a l p r o ­
cesses began a chain o f events t h a t p r o d u c e d an o r d e r e d w o r l d , 
finite i n extent, r o u g h l y spherical , hav ing w i t h i n i t an ear th at the 
centre and heavenly bodies s u r r o u n d i n g the earth. T h i s w o r l d 
comes t o be k n o w n by the t e r m kosmos, a w o r d i m p l y i n g o r d e r 
a n d beauty, i n the late s ixth and early fifth centuries в с 
(Kerschensteiner 1962). T h e first generat ion o f Presocratics, the 
early Ionians , saw the universe as consisting o f a single stuff o f 
determinate nature (water , air, fire) or i n d e t e r m i n a t e nature ( the 
boundless o f A n a x i m a n d e r ) . T h e o r i g i n a l stuff was d i f ferent iated 
a n d organized i n t o an o r d e r e d w o r l d b y some process i n v o l v i n g 
a c ircular r o t a t i o n , whose residual m o t i o n is visible i n the m o t i o n 
o f the heavenly bodies about the earth. T h e earth was typica l ly 
v i e w e d as a stat ionary disc s u r r o u n d e d b y a cyUndrical or spherical 
heaven r e v o l v i n g about i t . T h e o r i g i n a l stuff is conceived o f n o t as 
an i n e r t b o d y o f m a t t e r , b u t as i n some sense inte l l igent and active, 
m e t a p h o r i c a l l y as a p i l o t that 'steers a l l things ' so as t o guide the 
f o r m a t i o n o f the cosmos. 

I n the early fifth century Parmenides cr i t ic ized the n a t u r a l en­
quiries o f his predecessors, w h i c h , he c la imed, presupposed the 
existence o f what- is-not; b u t since the n o t i o n o f what- is-not is 
u n i n t e l l i g i b l e , n o t h e o r y that makes reference t o i t can be a l lowed. 
T h e r e can be n o c o m i n g t o be ( f r o m what- is -not) , n o di f ferent ia­
t i o n ( f r o m what- is -not) , n o m o t i o n o r change ( f r o m what-is-
n o t ) , a n d the rea l w o r l d must be l i k e a w e l l - r o u n d e d sphere. A f t e r 
h i m the 'p lural ists ' pos i ted a p l u r a h t y o f reaUties hav ing the p r o p ­
erties that Parmenides a t t r i b u t e d t o B e i n g , each changeless i n 
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I N T R O D U C T I O N 

nature b u t able t o combine w i t h other beings t o f o r m a n a t u r a l 
w o r l d . Empedocles posi ted the f o u r elements of earth , water , air, 
and fire; Anaxagoras an indef in i te ly large n u m b e r o f stuffs such as 
air, ether ( the shining upper a i r ) , earth , flesh, a n d bone; and the 
atomists an in f in i te n u m b e r of microscopic so l id atoms. B y pos i t ing 
a d o m a i n of changeless elements o r atoms, the pluralists c o u l d 
have a w o r l d of b e c o m i n g w i t h o u t having the basic reahties t h e m ­
selves come to be. T h e y c o u l d thus hope phi losophical ly to defend 
a behef i n nature against the charge that i t was incoherent . A r m e d 
w i t h a pluraUstic onto logy , Empedocles described the w o r l d as 
a l ternat ing between a cosmos a n d a sphere of complete m i x t u r e 
of the elements ( l i k e Parmenides ' sphere), Anaxagoras der ived a 
single expanding cosmos, a n d the atomists a pluraHty o f cosmoi i n 
an inf in i te v o i d . 

C o m m o n t o a l l the Presocratic cosmologists was an assumption 
that i n some sense the p h e n o m e n a o f nature resulted f r o m n a t u r a l 
processes. I n the place o f Zeus the cloud-gatherer or Poseidon 
the earth-shaker, interact ions o f n a t u r a l substances c o u l d account 
f o r the events i n the heavens, o n the earth, and under the earth. 
W h i l e early I o n i a n th ink ers tended to endow the o r i g i n a l sub­
stance w i t h t h o u g h t a n d foresight, i n explanations of n a t u r a l 
events they appealed t o physical and mechanical causes. A f t e r 
Parmenides the plural ists t e n d e d t o separate the forces o f nature 
f r o m the matter : Empedocles personif ied L o v e and Stri fe , the 
forces o f a t t r a c t i o n and repuls ion, w h i l e Anaxagoras posi ted a 
cosmic M i n d that started the vor tex i n the p r i m e v a l chaos. A l ­
t h o u g h Anaxagoras a t t r i b u t e d intelHgence and foresight t o M i n d 
(B12) , he d i d n o t expla in the w o r l d i n terms o f the purposes of 
M i n d . Empedocles made extensive use o f chance collocations of 
elements a n d compounds i n his cosmology (B53, 59, 75, 78, 85, 98, 
103,104; Phys. I I . 4, 196^17-24). T h e atomists rejected teleological 
explanat ion altogether, appeahng instead t o p u r e l y mechanical i n ­
teractions o f the atoms f o r the generat ion o f the cosmos and every­
t h i n g i n i t . 

F o r Plato, the one g h m m e r o f phi losophica l insight a m o n g the 
early cosmologists was Anaxagoras 's assertion that M i n d h a d or­
dered a l l things, i m p l y i n g t h a t a l l things i n the w o r l d were arranged 
for the best {Phd. 9 7 b - d ) . I f we c o u l d actually expla in h o w things 
were arranged f o r the best, w e w o u l d a t t a i n a new level o f i n t e l l i g i ­
b i l i t y i n n a t u r a l phi losophy, showing h o w goodness pervaded the 
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I N T R O D U C T I O N 

w o r l d . I n the Timaeus P lato expounds a cosmos consisting o f a 
spherical ear th s u r r o u n d e d b y a spherical heaven; there is n o t h i n g 
outside the heaven t o attack a n d destroy i t , a n d there is n o other 
w o r l d t h a n o u r o w n . Soul pervades the heaven and causes the 
o r d e r l y m o t i o n s i n i t . I n a m y t h - l i k e cosmogony, Plato describes 
h o w the demiurge , the cosmic craftsman, fashions the w o r l d o u t o f 
d isorder ly and recalc i trant materials so that i t can exempl i fy the 
o r d e r and beauty o f an ideal archetype. Thus value a n d order are 
p u t i n t o the w o r l d b y its organizer, and are preserved b y the opera­
t i o n o f cosmic soul. Plato's concept ion is expressly designed t o 
combat the godless a n d valueless mechanism i n t o w h i c h scientific 
e x p l a n a t i o n h a d fa l len (see Laws X ) . B u t Plato admits that his 
account is at best a ' l i k e l y ta le ' , f o r the changing p h e n o m e n a o f 
the w o r l d d o n o t a d m i t o f r igorous scientific knowledge {Tim. 
2 9 b ^ ) . 

A s an he ir t o the cosmological t r a d i t i o n and as a student o f Plato, 
A r i s t o t l e is sympathet ic t o b o t h sides. L i k e the Presocratics, A r i s ­
t o t l e beUeves t h a t a scientific account o f the cosmos is b o t h possible 
and w o r t h w h i l e , w h i l e , l i k e Plato , he beheves that mechanical i n ­
teractions o f m a t t e r cannot account f o r the order and beauty o f the 
cosmos. A r i s t o t l e ' s cosmos is inf luenced b y Plato's: he t o o envis­
ages a u n i q u e w o r l d consisting o f a spherical ear th s u r r o u n d e d b y a 
spherical heaven w i t h n o t h i n g outside i t . A n d he toosees the need 
f o r a w o r l d t h a t is te leological ly ordered . B u t he rejects Plato's 
account o f cosmic m o t i o n as caused b y sel f -moving soul, as w e l l as 
the need f o r a d e m i u r g e t o organize the cosmos i n the first place. 
A r i s t o t l e ' s cosmos is everlasting, w i t h o u t b e g i n n i n g or end. I n t h a t 
cosmos, expla ined i n the De Caelo, there is a r e g i o n f r o m the m o o n 
o u t w a r d t o the c ircumference o f the cosmos i n w h i c h there is n o 
change or a l t e r a t i o n except f o r m o t i o n i n place, where everyth ing is 
composed o f an ethereal fifth e lement that n a t u r a l l y moves i n a 
circle a r o u n d the earth . B e l o w the m o o n , the f o u r e l e m e n t s — e a r t h , 
water , air, and fire, occupying concentric regions ( w i t h some 
i n t e r m i x t u r e ) — m o v e w i t h t h e i r characteristic m o t i o n s , ear th and 
w a t e r d o w n w a r d , air and fire u p w a r d . These f o u r elements can be 
t r a n s f o r m e d i n t o one another, b u t t h e i r o v e r a l l quantit ies r e m a i n 
a p p r o x i m a t e l y the same. B e n e a t h the m o o n a l l things change, come 
t o be, and decay, a n d n o i n d i v i d u a l t h i n g lasts f o r ever; above the 
m o o n , n o perishable t h i n g can exist, a n d n o heavenly b o d y can 
cease t o exist. 
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I N T R O D U C T I O N 

I n Physics I I . i A r i s t o t l e distinguishes between n a t u r a l and a r t i ­
f icial bodies. U n l i k e art i f ic ia l bodies, n a t u r a l bodies have t h e i r o w n 
source o f m o t i o n a n d rest: that is, they m o v e and stop b y t h e m ­
selves. T h u s ear th and water m o v e d o w n , fire and air m o v e up; 
animals m o v e a r o u n d t h e i r environments , and plants grow; and 
finally, the heavenly bodies m o v e i n circles a r o u n d the earth. 
Besides n a t u r a l m o t i o n s , there are forced m o t i o n s , w h i c h carry a 
body contrary t o the way i t w o u l d t r a v e l b y nature . F o r instance, i f 
I t h r o w a r o c k u p , i t is p r o p e l l e d i n a d i r e c t i o n contrary t o its 
natura l m o t i o n . W h i l e forced m o t i o n s are b r o u g h t about b y exter­
nal agents, n a t u r a l m o t i o n s are b r o u g h t about by the agency o f the 
t h i n g itself. 

I n Physics I I . 3 A r i s t o t l e also introduces his four-cause theory. 
There are f o u r causal factors i n terms o f w h i c h a l l explanations 
proceed: the m a t e r i a l cause or m a t t e r o u t o f w h i c h a t h i n g is 
made, the f o r m a l cause o r s tructure, the m o v i n g (eff icient) cause o r 
agency w h i c h brings about a change, and the final cause or purpose 
w h i c h the change serves. A s an inherent source of change a n d rest, 
a nature is already an efficient cause. B u t A r i s t o t l e argues that b o t h 
matter a n d f o r m , i n di f ferent contexts, can be ident i f ied w i t h the 
nature o f a t h i n g (ch. 1). I n chapter 8 of Physics I I A r i s t o t l e argues 
that the regular i ty o f n a t u r a l changes presupposes that n a t u r a l 
events i n the cosmos are directed towards ends. T h u s they are n o t 
l i k e chance events, pace Empedocles. A r i s t o t l e sees nature as a 
unif ied system o f ends; indeed, he argues that nature belongs t o the 
class o f final causes. H e makes n o reference, however, t o any single 
source o f m o t i o n i n the cosmos; n o r does he i m p l y or al lude t o 
the existence o f an u n m o v e d m o v e r i n his m a i n argument. A n d i t 
remains obscure h o w the n a t u r a l m o t i o n s o f the several n a t u r a l 
bodies constitute a uni f ied system of ends. I n any case, he con­
cludes that nature falls i n t o the class o f the final cause. 

A t this p o i n t we m i g h t raise a n u m b e r o f questions about the 
re lat ionship between Physics I I and Physics V I I I . Is the latter w o r k 
the c o m p l e t i o n of a t h e o r y i m p l i c i t i n the f o r m e r ? Is the la t ter an 
extension or a m o d i f i c a t i o n o f the f o r m e r ? Is i t t h e n compat ib le o r 
incompat ib le w i t h the f o r m e r ? ( V o n A r n i m (1931) and Solmsen 
(1960: 232-4, 100-2) argue f o r a deve lopment that is inconsistent, 
G u t h r i e (1933-4) f o r one that is consistent.) I n p o i n t o f composi­
t i o n . B o o k V I I I is ev ident ly w r i t t e n later t h a n B o o k s I - V I a n d the 
b u l k o f the De Caelo, and is conceived as an independent treatise 
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I N T R O D U C T I O N 

(Ross i - i i ) . I t seems t o b u i l d o n , a n d go b e y o n d , the discussion o f 
' m o v e d movers ' o f Physics V I I (see W a r d y 1990: 101 and 9 3 f f . ) . 
Metaphysics Л, i n t u r n , seems t o presuppose the argument oiPhys-
ics V I I I , w h i c h t h e n becomes a standard t r e a t m e n t o f the causal 
s tructure o f m o t i o n . (References or allusions t o the argument o f 
Phys. V I I I are f o u n d i n GCII. 10,337'17-22; MA 1 , 6 9 8 ' 7 - n ; ^^t. 
Aj, 1073^5-12; cf. Лб, 1071^10-11; cf. also Cael. I . 7, 275^18-23, 
w h i c h is arguably a later insert ion: v o n A r n i m 1931, EasterHng 
1976.) Scholars interested i n the deve lopment o f A r i s t o t l e ' s 
t h o u g h t have d r a w n o n this sequence and o n fragments o f lost 
w o r k s t o produce a scheme o f deve lopment concerning cosmic 
m o t i o n l i k e this: ( i ) the early A r i s t o t l e h a d a t h e o r y s imi lar t o one 
o f Plato's theories, t h a t the heavenly bodies are m o v e d b y an 
i n t e r n a l soul; ( i i ) later, A r i s t o t l e came t o see m o t i o n as the result 
o f tendencies t o m o t i o n i n matter ; ( i i i ) finally, A r i s t o t l e a r r i v e d at 
a t h e o r y i n w h i c h the p u r e actual i ty o f the first u n m o v e d m o v e r 
caused a l l m o t i o n b y p r o v i d i n g a transcendent final cause. (Classic 
d e v e l o p m e n t a l accounts are f o u n d i n Jaeger 1923: 295ff. , v o n 
A m i m 1931, G u t h r i e 1933-4, Ross 94-102, a n d Ross 1957. T h e 
d e v e l o p m e n t a l approach is cr i t ic ized b y Cherniss (1944: 581-602), 
a n d r e b u t t e d b y Solmsen (1960: 308 n . 20); cf. W a t e r l o w (1982: 234 
n . 20). M o r e recently, comparisons o f A r i s t o t l e ' s t h e o r y o f heav­
enly m o t i o n w i t h Theophrastus's Metaphysics, w h i c h seems t o react 
t o A r i s t o t l e ' s Metaphysics A, have suggested t o some scholars a 
date i n A r i s t o t l e ' s m i d d l e p e r i o d f o r the doctr ine o f the u n m o v e d 
mover : D . Frede 1971, D e v e r e u x 1988, M o s t 1988, L a k s a n d M o s t 
1993. G r a h a m 1996 focuses o n considerations based o n the t h e o r y 
o f m o t i o n i tsel f . ) W h i l e evidence f o r stage ( i ) is suspect, one can 
s t i l l p r o f i t a b l y ask about the possibiUty o f a deve lopment f r o m ( i i ) 
t o ( i i i ) , and, i f one sees evidence f o r such a change, locate the 
decisive phi losophica l m o v e i n Physics V I I I . 

A c c o r d i n g t o Physics V I I I , a l l m o t i o n s , even n a t u r a l m o t i o n s o f 
the elements, r e q u i r e an external mover . I f every m o t i o n does 
i n d e e d presuppose an external m o v e r , w e must t h e n seek a f u r t h e r 
cause, a n d t h e n a f u r t h e r , u n t i l we reach a first m o v e r ( o n p a i n o f an 
i n f i n i t e regress). T h a t m o v e r cannot i tsel f be m o v e d , so w e must i n 
the e n d arr ive at an u n m o v e d mover . F u r t h e r m o r e , the e t e r n i t y and 
r e g u l a r i t y o f m o t i o n i n the w o r l d r e q u i r e a first u n m o v e d m o v e r as 
the u l t i m a t e cause o f a l l cosmic m o t i o n . T h i s u l t i m a t e cause can be 
i d e n t i f i e d w i t h G o d , a n d the causation he exercises can be i d e n t i -
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fied as final causation. T h u s physics and cosmology lead t o t h e o l ­
ogy. T h e step t o t h e o l o g y — a n d metaphysics—does n o t take place 
i n Physics V I I I b u t i n Metaphysics Л. Nevertheless, the elegant 
argument leading f r o m physics t o theology is f o u n d here i n Physics 
V I I I . I t is, to m y m i n d , one o f the tightest and most sustained 
arguments i n the A r i s t o t e l i a n corpus. So t i g h t l y w o v e n is i t that i t 
lends itself t o an extended outUne—^which I have p r o v i d e d i n A p ­
pendix I . A n d surely the i n t e g r a t i o n o f physics, cosmology, and 
theology must stand as one o f the greatest inte l lectual feats o f 
A r i s t o t e l i a n theory. 

B u t despite the elegance o f the argument and the synthetic 
power o f the concept ion, A r i s t o t l e ' s t h e o r y o f cosmic m o t i o n 
developed here raises significant questions f o r his t h o u g h t as a 
whole . Is the t h e o r y o f m o t i o n e laborated i n Physics V I I I compat­
ible w i t h that o f B o o k I I ? A c c o r d i n g t o B o o k I I , a n a t u r a l b o d y 
originates its o w n m o t i o n ; according t o B o o k V I I I , n o b o d y i n 
m o t i o n originates its o w n m o t i o n . I n d e e d , i t is precisely the abi l i ty 
of n a t u r a l bodies t o m o v e b y themselves that distinguishes their 
m o t i o n f r o m forced m o t i o n , caused b y an external agent. Can we 
st i l l dist inguish between n a t u r a l a n d forced m o t i o n o n the new 
theory, and does the new t h e o r y say the same as the old? M o r e ­
over, the argument o f B o o k V I I I seems t o i n t e r p r e t the external 
cause o f change as a m o v i n g o r efficient cause. Can this be recon­
ciled w i t h the u l t i m a t e i n t e r p r e t a t i o n i n Metaphysics Л o f the first 
u n m o v e d m o v e r as a final cause? W h a t indeed w o u l d i t mean f o r 
the u n m o v e d m o v e r , so subl imely a loof f r o m the n a t u r a l w o r l d , 
to be an efficient cause? F u r t h e r m o r e , at the end of Physics V I I I 
A r i s t o t l e denies that the u n m o v e d m o v e r is extended, yet locates 
i t at the circumference o f the cosmos, o n the assumption that its 
nearness is i m p o r t a n t to the m o t i o n o f the outermost sphere o f the 
heaven. W h a t can we m a k e o f this c o m b i n a t i o n o f physical and 
non-physical attributes? 

A r i s t o t l e does a delicate balancing act between the demands o f 
a natural ist ic cosmology and the desiderata of an idealistic value 
theory. D e e p l y c o m m i t t e d t o Plato's p r o g r a m m e o f locat ing m o r a l 
values i n the universe, A r i s t o t l e must somehow b u i l d values i n t o 
a n a t u r a l w o r l d . H e w i l l n o t countenance a cosmic craftsman; n o r 
does he acknowledge a transcendent w o r l d o f values. H e thus 
remains w i t h o u t an efficient or a f o r m a l cause extrinsic t o the 
cosmos. M o r e o v e r , m a t t e r b y itself cannot supply the pr inc ip le o f 
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order f o r its o w n organizat ion, so a m a t e r i a l cause is r u l e d out . Y e t 
A r i s t o t l e wants his cosmos t o be n o less s tructured t h a n a w e l l -
w r o u g h t artefact. I n Physics V I I I he finds the source o f n a t u r a l , 
hence o r d e r l y m o t i o n n o t i n the apparent ly self-sufficient natures 
o f Physics I I , b u t i n a first u n m o v e d m o v e r , a be ing later t o be 
i d e n t i f i e d w i t h d i v i n i t y as a transcendent final cause o f the cosmos. 
F r o m the earUest I o n i a n theorists d o w n t o A r i s t o t l e , G r e e k cos­
m o l o g y a i m e d at accounting f o r the o r d e r o f the cosmos w i t h i n a 
naturahstic f r a m e w o r k o f explanat ion. A r i s t o t l e ' s a t t e m p t is the 
most sophisticated essay i n the genre. DeaHng w i t h a m o r e r igorous 
concept o f nature and a m o r e ref ined n o t i o n o f value, he traces a l l 
m o t i o n back t o a first cause. B u t u l t i m a t e l y there is a danger that 
he has subst i tuted one deus ex machina f o r another. I n place o f 
the cosmic p i l o t o f the Ionians or the m y t h i c a l craftsman o f Plato, 
he gives us a transcendent field marshal {Met. Л ю , 1075^11-15). I 
suspect that i n his e f fort t o m a k e nature m a x i m a l l y intelUgible, 
A r i s t o t l e has sacrificed the a u t o n o m y o f nature t o a transcendent 
source o f rea l i ty t h a t has m o r e i n c o m m o n w i t h the Platonic F o r m s 
t h a n he w o u l d l i k e t o a d m i t . A n d I beHeve that his rev is ion o f the 
t h e o r y of n a t u r a l m o t i o n ( f o r he must be revising his t h e o r y i f his 
argument is t o support the conclusion that there is a first u n m o v e d 
m o v e r o f the cosmos) conflicts w i t h his o r i g i n a l theory , f o r reasons 
I give i n the c o m m e n t a r y o n Chapter 4. I f we were t o push the c l a i m 
that every m o v e d b o d y requires an external mover , we w o u l d be 
c o m p e l l e d t o erase the d i s t i n c t i o n between n a t u r a l a n d forced 
m o t i o n s , and u l t i m a t e l y t o treat n a t u r a l m o t i o n as n o di f ferent i n 
p r i n c i p l e f r o m forced m o t i o n . Such a r e t h i n k i n g w o u l d have the 
welcome consequence o f m o v i n g A r i s t o t e H a n physics i n t h e direc­
t i o n o f m o d e r n physics; b u t i t w o u l d spell disaster f o r A r i s t o t l e ' s 
a t t e m p t t o m a k e N a t u r e sovereign i n the universe. 

I n the end, the treatise seems t o raise m o r e questions t h a n 
i t answers. So t o o w i l l m y commentary . B u t I beHeve that , aH 
things considered, a b r i e f c o m m e n t a r y Hke the present one is bet ter 
suited t o r a i s i n g q u e s t i o n s t h a n t o answering t h e m . W e shaH see 
A r i s t o t l e at his best and at his worst , f o r g i n g l inks between the 
n a t u r a l and the d i v i n e , seeking t o t a l in te lHgib i l i ty i n this most 
o r d e r l y and b e a u t i f u l cosmos, finding connections where none are 
t o be f o u n d , and r e f e r r i n g aH change back t o an impossible u n i t y . 
U l t i m a t e l y Physics V I I I serves as a br idge between physics, 
cosmology, metaphysics, and theology, and its success must be 
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evaluated i n l i g h t o f large bodies o f t h e o r y and explanat ion. A 
reading o f this treatise can st imulate us t o r e t h i n k A r i s t o t l e ' s posi­
tions o n major issues, and i t is h o p e d that the present study w i l l 
faciHtate such a r e t h i n k i n g . 

> 
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C H A P T E R I 

D i d m o t i o n come i n t o be ing at some t i m e , w i t h o u t having existed 2grf*r1 
before, and does i t perish again i n such a way that n o t h i n g is i n 
m o t i o n ? O r is i t instead the case that i t ne i ther came i n t o being n o r 
perishes, b u t instead always existed and always w i l l exist; and being 
deathless and unceasing, is i t present i n things as i f i t were a k i n d 
of l i fe be longing t o everything composed b y nature? I n d e e d , that 
there is m o t i o n is the v i e w o f a l l w h o discuss nature , since they 15 
describe the o r i g i n o f the w o r l d , and t h e i r w h o l e study concerns 
coming t o be and perishing—^which c o u l d n o t exist i f there were n o 
m o t i o n . B u t those w h o say there are u n l i m i t e d wor lds , some c o m ­
ing t o be a n d some perishing, are saying there is always m o t i o n , f o r 20 
episodes o f c o m i n g t o be and perishing necessarily i m p l y m o t i o n 
i n t u r n ; whereas those w h o say there is a single w o r l d , or one that 
does n o t always exist, also m a k e corresponding assumptions about 
m o t i o n . 

N o w i f i t is possible f o r there t o be a t i m e at w h i c h n o t h i n g is 
m o v i n g , this must happen i n one o f t w o ways. E i t h e r i t w i l l happen 
as Anaxagoras descr ibes—for he says that w h e n everything was 
together and h a d been at rest f o r an inf in i te t i m e . M i n d imposed 25 
m o t i o n a n d separated t h i n g s — o r i t w i l l happen as Empedocles 
describes, w i t h things b e i n g i n t u r n i n m o t i o n and again at r e s t — i n 
m o t i o n w h e n L o v e makes the one f r o m m a n y o r Strife makes m a n y 
f r o m one, at rest i n the i n t e r v e n i n g t imes, as he says: 

Thus, inasmuch as they are wont to grow into one from more 30 
and in turn with the one growing apart they become more, 
they are born and they do not enjoy a steadfast life; 251" 
but inasmuch as they never cease continually alternating, 
they are always immovable in a circle. 

B y the phrase ' inasmuch as they never cease cont inual ly alternat­
i n g ' we must understand h i m t o m e a n ' f r o m this t o that ' . So we 
must examine w h a t is the case concerning these matters; for t o see 5 
the t r u t h w i l l be useful n o t o n l y for the study o f n a t u r a l phi losophy, 
but for o u r e n q u i r y i n t o the first p r i n c i p l e as w e l l . 
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L e t us begin first f r o m the def init ions we have already l a i d d o w n 
i n the Physics. N o w we say that m o t i o n is the actual i ty o f the 

10 m o v a b l e i n so far as i t is movable . I t is necessary, therefore , that 
there should be objects w h i c h are able t o m o v e w i t h each k i n d o f 
m o t i o n . A n d even apart f r o m the d e f i n i t i o n o f m o t i o n , everyone 
w o u l d grant that w h a t moves must be w h a t is able t o m o v e w i t h 
each k i n d o f m o t i o n ; e.g. i t is the alterable that is a l tered and w h a t 

15 is changeable i n its place t h a t travels. So there must be something 
b u r n a b l e before i t is b u r n t a n d something able t o b u r n things 
before i t burns t h e m . Thus, these things t o o must e i ther come t o be 
at some t i m e i f they were n o t previously i n existence, or they must 
always exist. 

F u r t h e r m o r e , i f each o f the m o v a b l e things came t o be, t h e n 
before the given m o t i o n there must have been another change and 

20 m o t i o n , i n w h i c h the t h i n g able t o be m o v e d or t o cause m o t i o n 
itself came t o be. T o suppose that such things always pre-existed 
w i t h o u t any m o t i o n t a k i n g place is absurd even at first glance, and 
i t must become al l the m o r e so o n closer e x a m i n a t i o n . F o r suppos­
i n g that some things are movables and others p o t e n t i a l movers , i f at 
some f u t u r e t i m e there w i l l be some first m o v e r and a correspond­
i n g m o v e d t h i n g , w h i l e at another t i m e there is n o m o t i o n , b u t 

25 o n l y rest, i t is necessary f o r this first m o v e r t o undergo a previous 
change. F o r there was some cause o f its be ing at rest, f o r rest is the 
p r i v a t i o n o f m o t i o n . So before the first change there w i l l have been 
a previous change. 

F o r some things have a single m o t i o n , w h i l e some have contrary 
30 m o t ions ; e.g. fire heats b u t does n o t cool , b u t the science o f con­

traries seems t o be one and the same. Something s imi lar seems t o 
happen even i n the f o r m e r case: c o l d heats w h e n i t is r e m o v e d and 
retires, just as the k n o w e r errs o n purpose w h e n he appHes his 

251^ knowledge perversely. B u t things that are able t o act o r t o be acted 
o n , or t o m o v e things and be m o v e d , respectively, are n o t able t o 
interact u n d e r any condit ions whatsoever, b u t o n l y i f they are i n a 
certa in c o n d i t i o n and approach one another. So one t h i n g causes 
m o t i o n , the other is m o v e d whenever they approach each other , 
a n d condit ions are such that the one is able t o cause m o t i o n and the 

5 other t o be m o v e d . Hence , i f the m o t i o n d i d n o t cont inue always, 
c learly the objects were n o t i n a c o n d i t i o n such t h a t the one was 
able t o be m o v e d and t h e o t h e r able t o cause m o t i o n , b u t one o f 
t h e m h a d t o undergo a change. T h i s w o u l d necessarily h a p p e n even 
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w i t h relat ive things; e.g. i f w h a t was n o t double something is n o w 
double, one i f n o t b o t h o f the things h a d t o change. Therefore , 
there w i l l be a change previous t o the first change. 

( F u r t h e r m o r e , h o w w i l l there be a before and an after i f there is i o 
no t ime? O r h o w w i l l there be t i m e i f there is n o m o t i o n ? I f , then , 
t i m e is a n u m b e r of m o t i o n or a k i n d of m o t i o n , and i f there is 
always t i m e , there must also be everlasting m o t i o n . B u t concerning 
t i m e at least, a l l w i t h one exception clearly agree: they say that i t 15 
does n o t come t o be. ( A n d f o r this reason D e m o c r i t u s i n part icular 
shows h o w i t is impossible f o r everything to have come to be, since 
t ime does n o t come t o be. B u t Plato alone generates t i m e . F o r he 
says that i t is coeval w i t h the heaven, and that the heaven has come 
to be.) I f , t h e n , i t is impossible f o r t i m e t o be or t o be t h o u g h t o f 
apart f r o m the n o w , a n d i f the n o w is a k i n d of mean, since i t has a 20 
beginning a n d an end at the same t i m e — f o r i t is the beginning o f 
the f u t u r e t i m e and the end of the p a s t — t h e n t i m e must always 
exist. F o r the end-point o f the t i m e t a k e n t o be last w i l l be long t o 
the class o f nows ( for there is n o t h i n g to take i n the t i m e beside the 
n o w ) , so that since the n o w is a beg inning and an end, there must 25 
always be t i m e o n b o t h sides o f i t . B u t i f there is t i m e , ev ident ly 
there must also be m o t i o n , i f indeed t i m e is a k i n d o f p r o p e r t y of 
m o t i o n . ) 

T h e same argument applies t o m o t i o n being imperishable . F o r 
just as t h e c o m i n g t o be o f m o t i o n i m p l i e d a change previous t o the 30 
first m o t i o n , so the per ishing o f m o t i o n impl ies a change later t h a n 
the last m o t i o n . F o r being m o v e d a n d being able t o be m o v e d do 
not stop at the same t i m e (e.g. be ing b u r n e d a n d being able t o be 
b u r n e d , f o r i t is possible f o r something t o be burnable w h e n i t is n o t 
b u r n i n g ) ; n o r d o being able to m o v e something and m o v i n g i t . A n d 
so what is able t o cause perishing w i l l have to perish w h e n i t has 252' 
caused the perishing. A n d what is able t o cause this t o perish must 
i n t u r n perish l a t e r — f o r per ishing t o o is a k i n d of change. I f , then , 
these things are impossible, clearly there is everlasting m o t i o n , 
not m o t i o n at one t i m e , rest at another. I n d e e d , this suggestion 
amounts t o sheer fantasy. 5 

A n d the same goes f o r saying t h a t things are natura l ly thus, 
and that one must accept this as a p r i n c i p l e , w h i c h is just what 
Empedocles w o u l d seem t o m e a n by saying that i t holds o f things 
by necessity that L o v e a n d Strife r u l e and cause m o t i o n i n t u r n , 
and rest i n the i n t e r m e d i a t e t i m e . Perhaps those w h o posit a single 10 
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p r i n c i p l e o f m o t i o n , such as Anaxagoras , w o u l d say this as w e l l . B u t 
surely there is n o t h i n g d isorder ly i n things w h i c h happen b y or 
according t o nature , f o r nature is a cause o f order i n everything. 
B u t there is n o r a t i o between one i n f i n i t e a n d another, yet a l l order 
is r a t i o . H e n c e , t o suppose that things were at rest f o r an i n f i n i t e 

15 t i m e , t h e n m o v e d at some m o m e n t , w i t h o u t there be ing any dis­
t inguishing feature t o account f o r w h y the change should happen 
n o w rather t h a n earher, and w i t h o u t there be ing any order , is 
inconsistent w i t h the act ion o f nature . F o r w h a t is n a t u r a l is e i ther 
u n i f o r m a n d invar iable , e.g. fire i n v a r i a b l y travels upwards b y na­
t u r e ; o r i f i t is n o t u n i f o r m , i t varies according t o some r a t i o . I n this 

20 case i t is bet ter t o say w i t h Empedocles and those w h o share his 
v i e w that the universe is i n t u r n at rest and again i n m o t i o n . F o r 
such a system has at least some k i n d o f order present i n i t . 

Y e t someone w h o holds this v i e w must n o t just assert t h a t this 
happens b u t must say w h a t the cause i s — h e should n o t m e r e l y 
posit something or assume an unargued a x i o m , b u t should produce 

25 an i n d u c t i v e argument or a deductive p r o o f . T h e things posi ted b y 
Empedocles are n o t themselves causes; n o r was i t the essence 
o f L o v e a n d Strife t o cause such m o v e m e n t , b u t i t belongs t o the 
f o r m e r t o c o m b i n e things, t o the lat ter t o separate t h e m . I f he is 
go ing t o specify f u r t h e r h o w they r u l e i n t u r n , he must expla in 
under w h a t condit ions i t happens, such as t h a t there is something 
w h i c h unites m e n , namely L o v e , and t h a t enemies flee one another 

30 <because o f Stri fe) . F o r he supposes that this holds i n the w h o l e 
cosmos because i t c learly appUes t o some cases. T h e p o i n t about 
r u l i n g i n equal t imes calls f o r some argument . A n d , i n general , 
t o t h i n k that this is a sufficient p r i n c i p l e , that something always 
is o r comes t o be i n this way, is an erroneous assumption. I t is t o 
this t h a t D e m o c r i t u s reduces n a t u r a l explanat ion, saying that this 

35 is h o w things happened i n the past also. H e does n o t t h i n k i t is 
requisi te t o seek a p r i n c i p l e o f w h a t is always the case. I t is r i g h t 

252*" t o say this f o r some cases, b u t w r o n g t o say i t f o r a l l . F o r instance, 
a t r iangle always has its i n t e r i o r angles equal t o 180 degrees; b u t 
a l l the same there is some f u r t h e r cause o f its be ing everlasting. 
H o w e v e r , o f first pr inciples w h i c h are everlasting there is n o 
f u r t h e r cause. 

5 So m u c h f o r the thesis that there was n o t , n o r ever w i l l be, a t i m e 
w h e n there was n o t , o r w h e n there w i l l n o t be, m o t i o n . 
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C H A P T E R 2 

I t is n o t di f f icult t o refute the posit ions w h i c h conflict w i t h our o w n . 
I t is chiefly o n account o f the f o l l o w i n g considerations that i t 
w o u l d seem possible f o r m o t i o n to exist at some t i m e w h e n i t h a d 

I not existed at a l l : ( i ) there is n o everlasting change. F o r every 
change is n a t u r a l l y f r o m something to something, so these contra- i o 
ries between w h i c h i t takes place must be the Hmit o f each change, 
and there is n o in f in i te m o t i o n . (2) W e see that i t is possible f o r 
something t o be m o v e d , t h o u g h i t is n o t m o v i n g and does n o t have 
i n itself any m o t i o n , as w e see i n the case o f inanimate things w h i c h , 
though they are n o t m o v i n g either i n any p a r t or as a w h o l e b u t 
staying at rest, are m o v e d at some t i m e . B u t they ought to move 15 
either always or never i f m o t i o n does n o t come to be w h e n i t has 

[ not existed before. (3) This is especially apparent i n the case o f 
animate things. F o r a l though sometimes there is n o m o t i o n i n us 
and we keep stiU, nevertheless w e do m o v e at a certain m o m e n t , 
and a source of m o t i o n comes to be i n us f r o m w i t h i n ourselves, 
even t h o u g h n o t h i n g f r o m outside moves us. This we do n o t see 20 
i n the same way i n the case o f i n a n i m a t e things, w h i c h are always 

I moved b y something f r o m outside. B u t the a n i m a l , we say, moves 
itself. Thus, i f indeed an a n i m a l is sometimes perfect ly s t i l l , m o t i o n 
w o u l d come t o be i n a motionless t h i n g f r o m itself and n o t f r o m 

) outside. B u t i f this can happen i n an a n i m a l , w h y cannot the same 25 
thing happen i n the universe as wel l? F o r i f i t happens i n the 
microcosm, t h e n also i n the macrocosm. A n d i f i n the cosmos, t h e n 

I also i n the i n f i n i t e , i f indeed i t is possible f o r the in f in i te to m o v e 
and t o be at rest as a whole . 

Point ( i ) , that m o t i o n towards opposites is n o t always the same 
and one i n n u m b e r , is qui te correct. I n d e e d , i t is perhaps necessary, 30 
if i t is possible that the m o t i o n of what is one a n d the same is n o t 
always one a n d the same. I mean, f o r example, we may w o n d e r 

I whether one and the same sound comes f r o m the same str ing, or 
whether i t is d i f ferent each t i m e , even t h o u g h the str ing is i n a 
similar c o n d i t i o n and moves i n a s imilar way. B u t whatever the 

I case, n o t h i n g prevents some m o v e m e n t f r o m being the same i n 35 
virtue o f be ing cont inuous and everlasting. This w i l l become 253° 
clearer f r o m w h a t is said later. 

Concerning (2) , there is n o t h i n g absurd about a t h i n g w h i c h was 
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n o t i n m o t i o n be ing m o v e d i f an external cause o f m o t i o n is some­
times present, sometimes n o t . W e must , however, enquire i n t o h o w 
this can h a p p e n — I m e a n i n such a way t h a t the same t h i n g i s at one 

5 t i m e m o v e d b y the same m o v i n g agent a n d sometimes not . F o r this 
is precisely the p r o b l e m being raised, w h y i t is n o t the case that 
some things are always at rest and others always i n m o t i o n . 

P o i n t (3) w o u l d seem t o present the most di f f icul t p r o b l e m : h o w 
a m o t i o n that was n o t present b e f o r e c o u l d come i n t o be ing later, 
w h i c h is just w h a t happens i n the case o f animate things. W h a t 

10 was at rest before walks later, a l t h o u g h n o t h i n g f r o m outside, as i t 
seems, moves i t . This descr ipt ion, however, is false. F o r we always 
see some const i tuent p a r t o f the a n i m a l m o v i n g . T h e a n i m a l itself 
is n o t responsible f o r the m o v e m e n t o f this p a r t , b u t perhaps the 
e n v i r o n m e n t is. I t itself, we say, does n o t cause a l l its o w n m o v e -

15 ments, b u t o n l y its movements i n place. T h u s n o t h i n g prevents us 
f r o m s a y i n g — a n d perhaps i n d e e d we must s a y — t h a t m a n y m o t i o n s 
come t o the b o d y as a result o f the e n v i r o n m e n t , and o f these some 
m o v e the t h o u g h t or the appetite , and that i n t u r n moves the w h o l e 
a n i m a l . This happens, f o r instance, i n sleep: a l t h o u g h there is n o 
m o v e m e n t o f the senses, some k i n d o f i n t e r n a l m o t i o n takes place, 

20 and the animals w a k e u p again. B u t these matters t o o w i l l become 
p l a i n f r o m the f o l l o w i n g discussion. 

C H A P T E R 3 

T h e s tart ing-point o f o u r e n q u i r y is also that o f the p r o b l e m t h a t 
has just been m e n t i o n e d : w h y some beings are sometimes i n m o ­
t i o n and sometimes i n t u r n at rest. N o w , necessarily e i ther ( i ) a l l 
things are always at rest, or (2) a l l things are always i n m o t i o n , or 

25 (3) some things are i n m o t i o n and some at rest; and i n the last case 
ei ther (a) the things m o v e d are always i n m o t i o n and the things at 
rest always at rest, or ( b ) a l l things n a t u r a l l y m o v e and rest ahke, or 
(c) finally there is s t i l l a t h i r d a l ternative. F o r i t is possible f o r some 
beings t o be always u n m o v e d , some t o be always m o v i n g , and some 

30 t o p a r t a k e o f b o t h states. A n d this is w h a t we must assert. F o r i t 
holds the s o l u t i o n t o a l l o u r problems, and is the conclusion o f o u r 
invest igat ion. 

N o w t o c l a i m t h a t ( i ) a l l things are at rest, a n d t o defend this 
thesis disregarding sense percept ion , is a case o f inte l lec tua l 
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f a i l u r e — i n d e e d , i t calls i n t o quest ion the w h o l e of experience 
rather t h a n some p a r t o f i t , and n o t only i n r e l a t i o n t o the n a t u r a l 35 
scientist, b u t i n r e l a t i o n t o v i r t u a l l y a l l the sciences and a l l judge- 253* 
ments, since they a l l m a k e use of m o t i o n . F u r t h e r , objections con­
cerning first pr inciples are n o t p a r t o f a science—as e.g. i n the t h e o r y 

( of mathematics they do n o t concern the mathemat ic ian , and s imi­
larly i n a l l o ther cases. So the present debate does n o t concern the 5 
natural scientist. F o r he assumes that nature is a source of m o t i o n . 

T o say (2) that everything is i n m o t i o n is also v i r t u a l l y a false­
hood, b u t i t is less at odds w i t h physics t h a n the f o r m e r view. F o r we 
have explained i n the Physics that nature is a p r i n c i p l e o f rest n o 
less t h a n o f m o t i o n ; nevertheless, m o t i o n is const i tut ive o f nature . 
A n d i n fact some th inkers m a i n t a i n n o t that some things are i n 10 
m o t i o n and some n o t , b u t that a l l things are i n m o t i o n always, 
though this escapes our senses. A l t h o u g h they do n o t specify w h a t 
sort o f m o t i o n they m e a n , or whether they mean a l l k inds , i t is n o t 
diff icult t o rep ly t o t h e m . F o r increase and decrease cannot go o n 
continuously, b u t there must also be an i n t e r m e d i a t e state. T h e 
explanat ion is s imilar t o that about the d r i p p i n g water wear ing 15 
away stones a n d plants s p l i t t i n g stones as they g r o w out t h r o u g h 

' them. F o r i f so m u c h m a t e r i a l was pushed o u t o r carr ied away b y 
the d r i p , i t does n o t f o l l o w that hal f that m u c h was previously 
carried away i n h a l f the t i m e . B u t , as w i t h m e n dragging a ship, so 

I this m a n y drops m o v e so m u c h m a t e r i a l , b u t a p o r t i o n o f t h e m d o 
not m o v e such an a m o u n t i n any given t i m e . W h a t is t a k e n away 
is divisible i n t o several parts; however, none o f those parts was 20 

I moved separately, b u t a l l were m o v e d together. Plainly , therefore , 
i t is n o t necessary that because decrease is i n f i n i t e l y divis ible , 
something is be ing r e m o v e d at every m o m e n t , b u t only that the 

\ whole disappears at some t i m e . 
The same goes f o r a l t e r a t i o n o f any k i n d . F o r that the t h i n g 

altered is i n f i n i t e l y divis ible does n o t i m p l y that the act o f a l t e r a t i o n 
\ itself is also i n f i n i t e l y divis ible , b u t o f ten the a l t e r a t i o n happens a l l 25 

at once, as i n the case o f freezing. F u r t h e r , whenever someone falls 
i l l , there must be a t i m e i n w h i c h he w i l l r e c o v e r — h e cannot change 

ί in an instant, b u t the change must be i n t o heal th and n o t a n y t h i n g 
else. So t o say t h a t a l t e r a t i o n occurs cont inuously is t o be exces­
sively sceptical o f obvious facts. F o r a l terat ion is t o w a r d the con¬

. trary state; b u t a stone becomes nei ther harder n o r softer. A s f o r 30 
i m o t i o n i n place, i t w o u l d be surpris ing i f i t escaped our not ice 
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w h e t h e r a stone was travelUng d o w n w a r d or was rest ing o n the 
earth. F u r t h e r , ear th and each o f the other elements necessarily 
r e m a i n i n t h e i r p r o p e r places, and they are m o v e d f r o m t h e m o n l y 

35 b y force. Thus , i f some o f t h e m are i n t h e i r p r o p e r places, i t is 
necessary t h a t n o t a l l things are m o v i n g i n place. 

254" T h a t i t is impossible (2) f o r a l l things t o be always i n m o t i o n or 
( i ) f o r a l l things t o be always at rest, one m a y conclude f r o m these 
and other arguments o f this sort. B u t ne i ther is i t possible f o r (3a) 
some things always t o be at rest and some things t o be always i n 
m o t i o n , b u t f o r n o t h i n g t o be at rest at one t i m e and i n m o t i o n at 

5 another t i m e . W e must say that i t is impossible i n the present cases 
as i n those previously examined, f o r we see the above-ment ioned 
changes occurr ing i n the same things; and, i n a d d i t i o n , because the 
person w h o disputes these points is i n conflict w i t h obvious facts. 
F o r there w i l l be n o increase, n o r w i l l forced m o t i o n occur, unless 
something t h a t was previously at rest is m o v e d c o n t r a r y t o nature . 

10 A c c o r d i n g l y , this t h e o r y does away w i t h c o m i n g t o be and perish­
i n g . B u t i t is v i r t u a l l y the general v i e w that m o t i o n is a k i n d o f 
c o m i n g t o be a n d perishing. F o r i f something changes i n t o this , i t 
comes t o be this or t o occupy this , and i f i t changes f r o m that , i t 
ceases t o be that or t o occupy that . T h u s i t is clear that some things 
sometimes m o v e and some sometimes rest. 

15 T h e v i e w that (3b) a l l things are at one t i m e at rest and at an­
o t h e r t i m e i n m o t i o n we must n o w relate t o earl ier arguments. W e 
must begin again f r o m o u r recent dist inct ions, a d o p t i n g the same 
start ing-point as before. E i t h e r a l l things are at rest or a l l are i n 
m o t i o n , or some entities are at rest and some i n m o t i o n . A n d i f 
some things are at rest and some i n m o t i o n , t h e n necessarily e i ther 

20 a l l things are at one t i m e at rest and at another t i m e i n m o t i o n , (or 
some are always at rest and others always i n m o t i o n , ) or some are 
always at rest, some o f t h e m always i n m o t i o n , and some are n o w at 
rest, n o w i n m o t i o n . W e have i n fact already argued that i t is n o t 
possible f o r a l l things t o be at rest, b u t we shaU argue the p o i n t 

25 again n o w . F o r i f things are t r u l y l i k e this , as some c l a i m , and what-
is is i n f i n i t e and motionless, at least this is n o t at a l l h o w i t appears 
t o the senses, b u t m a n y beings seem t o move . I f , t h e n , there is false 
o p i n i o n , or o p i n i o n i n general, there is also m o t i o n , and even i f 
there is o n l y i m a g i n a t i o n , or even i f o p i n i o n varies, s t i l l there is 
m o t i o n . F o r i m a g i n a t i o n and o p i n i o n are considered t o be k inds o f 
m o t i o n . 
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B u t t o pursue this enquiry and t o seek an explanat ion w h e n w e 30 
^are i n the p o s i t i o n o f n o t needing one is t o be a b a d judge o f w h a t 
is better and w h a t is worse, w h a t is plausible and w h a t is implaus i ­
ble, and what is f u n d a m e n t a l and w h a t is n o t fundamenta l . S imi­
larly impossible are the views that everything is i n m o t i o n a n d that 
some things are always i n m o t i o n and the other things always at 
rest. A ga inst a l l these views one piece of evidence is sufficient: that 35 
we see some things are at one t i m e i n m o t i o n and at another t i m e at 254* 
rest. So i t is apparent that the views that a l l things are at rest and 
that a l l things are i n cont inuous m o t i o n are just as impossible as the 
view that some things are always i n m o t i o n whi le other things are 
always at rest. I t remains for us t o determine whether a l l things are 
able b o t h t o m o v e a n d t o be at rest o r whether some things are l i k e 5 
this w h i l e some are always at rest and some are always i n m o t i o n . 

^For i t is this that we must n o w prove. 

C H A P T E R 4 

Of things that cause m o t i o n and are m o v e d , some cause m o t i o n and 
are m o v e d inc idental ly , some i n t r i n s i c a l l y — i n c i d e n t a l l y , e.g. w h e n 
they m o v e b y be longing to the m o v e r o r m o v e d , o r b y some p a r t o f 
them m o v i n g , intr ins ica l ly w h e n they m o v e n o t b y be longing t o 10 
the mover o r m o v e d , or b y a part o f t h e m m o v i n g or being m o v e d . 
Of intr insic m o t i o n s , some are caused b y the t h i n g itself, some b y 
another t h i n g , and some happen b y nature , a n d others happen 
by force and contrary t o nature . W h a t is m o v e d b y itself is m o v e d 
by nature, such as every animal . F o r an a n i m a l is m o v e d by itself, 15 
and things w h i c h have t h e i r source o f m o v e m e n t i n themselves we 
say are m o v e d b y nature . T h a t is w h y the a n i m a l as a w h o l e moves 
itself b y nature; however, its b o d y m a y be m o v e d b o t h b y nature 
and contrary to nature . F o r i t makes a difference w i t h w h a t sort 
of m o v e m e n t i t happens t o be m o v e d a n d f r o m what element i t is 20 
composed. A n d o f those things m o v e d b y another, some are m o v e d 
by nature and some contrary t o nature; contrary to nature e.g. 
earthy bodies m o v i n g u p w a r d and fire d o w n w a r d , and also the 
parts o f animals are of ten m o v e d contrary to n a t u r e — c o n t r a r y t o 
the n o r m a l posit ions and manners of m o v e m e n t . T h a t a m o v i n g 
object is m o v e d by something is most apparent i n the case of things 25 
moved contrary t o nature , since they are clearly m o v e d b y another. 
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T h e next most apparent case after things m o v i n g contrary t o nature 
is that o f things that m o v e themselves b y nature , such as animals. 
F o r w h a t is unclear i n this case is n o t w h e t h e r they are m o v e d b y 
something, b u t ra ther h o w we ought t o dist inguish i n t h e m w h a t 

30 causes m o t i o n f r o m w h a t is m o v e d . F o r just as i n ships and things 
n o t composed b y nature , so i n animals, the m o v e r and the m o v e d 
p a r t seem t o be dist inct , a n d i t is i n this way t h a t the w h o l e t h i n g 
moves itself. 

W h a t is especially p r o b l e m a t i c is the r e m a i n i n g m e m b e r o f the 
last -ment ioned div is ion. F o r o f things m o v e d b y another we posi ted 

35 that some are m o v e d contrary to nature , b u t some are left i n the 
255" opposite class o f be ing m o v e d by nature. I t is these cases—e.g. the 

l i g h t and the h e a v y — t h a t w o u l d create the p r o b l e m : by w h a t are 
they moved? F o r these are m o v e d t o the opposite places b y force, 
b u t t o t h e i r p r o p e r places b y n a t u r e — t h e l i g h t m o v i n g u p and the 
heavy d o w n . B u t b y w h a t they are m o v e d is n o longer apparent, as 

5 i t is w h e n they are m o v e d contrary t o nature . F o r i t is impossible t o 
say they are m o v e d b y themselves. F o r this is a p r o p e r t y o f l i fe , 
a n d belongs o n l y t o animate things; and i n t h a t case they w o u l d be 
able t o stop the m o t i o n t h e m s e l v e s — I mean, f o r example, i f a t h i n g 
causes its o w n w a l k i n g , i t also causes its o w n n o n - w a l k i n g — s o t h a t 
i f i t were i n the p o w e r o f fire i tself t o t r a v e l u p w a r d , i t w o u l d clearly 

10 be i n its p o w e r t o t r a v e l d o w n w a r d as w e l l . A n d i t is unreasonable 
also t o suppose t h a t things m o v e themselves w i t h o n l y one k i n d o f 
m o t i o n i f they d o m o v e themselves. F u r t h e r m o r e , h o w is i t possible 
f o r something that is cont inuous and u n i f o r m t o m o v e itself? F o r 
i n so far as a t h i n g is one and cont inuous n o t b y contact, i t does 
n o t suffer change; b u t i t is i n so far as i t is d i v i d e d t h a t one p a r t 
n a t u r a l l y acts, the other is acted u p o n . N o n e o f the things i n ques-

15 t i o n , therefore , moves itself, f o r they are u n i f o r m , n o r does any 
other cont inuous t h i n g ; b u t w h a t causes m o t i o n must i n each case 
be dist inguished f r o m w h a t is m o v e d , as we see i n the case o f an 
animate t h i n g m o v i n g i n a n i m a t e things. 

Neverthe less , i t turns o u t that these things t o o are always m o v e d 
by something. T h i s w o u l d become apparent i f we dist inguished the 
causal factors. 

20 W h a t has been said can be appl ied t o movers also. Some are able 
t o m o v e things c o n t r a r y t o n a t u r e — e . g . the lever is able t o m o v e 
w h a t is heavy n o t b y nature , w h i l e some things are able t o m o v e 
things b y nature , as e.g. the actually h o t is able t o m o v e the p o t e n -

10 
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tially h o t , and s imi lar ly i n other such cases. A n d correspondingly, 
what is m o v a b l e b y nature is w h a t is p o t e n t i a l l y o f a certain q u a l i t y 

I or q u a n t i t y or place, w h e n i t has such a source i n itself and n o t 25 
incidentally ( for a certa in quahty and q u a n t i t y m i g h t be long to 
the same subject b u t the one a t t r i b u t e belongs t o the other inc iden­
tally and n o t i n t r i n s i c a l l y ) . F i r e a n d earth, then , are m o v e d by 
something b y force whenever they m o v e contrary t o nature , b u t b y 
nature whenever they m o v e t o the actualities w h i c h are p o t e n t i a l l y 30 
theirs. 

I t is because ' p o t e n t i a l l y ' is said i n m a n y ways that i t is n o t 
apparent b y w h a t such things are m o v e d — e . g . fire up a n d earth 
down. T h e r e are di f ferent senses i n w h i c h the learner a n d one 
who already has knowledge b u t is n o t exercising i t are p o t e n t i a l l y 
knowers. E v e r y t i m e the active and the passive powers come t o ­
gether, the p o t e n t i a l always becomes actual; e.g. the learner moves 35 
f rom being p o t e n t i a l l y one t h i n g t o being p o t e n t i a l l y another t h i n g 255' 
(for the person w h o possesses knowledge b u t is n o t using i t is 
potential ly a k n o w e r i n a way, b u t n o t i n the way he was p o t e n t i a l l y 
a k n o w e r before he learned) . A n d whenever he is i n this latter 
condit ion, i f n o t h i n g prevents h i m , he actualizes and uses his 
knowledge—otherwise he w o u l d be i n the contradic tory c o n d i t i o n 
of ignorance. This is h o w things are f o r n a t u r a l phenomena. F o r 5 
the cold is p o t e n t i a l l y hot , and whenever i t changes, no sooner is i t 
fire than i t burns, unless something prevents and impedes i t . This is 
also h o w things are i n the case o f the heavy and the l ight . F o r the 
light comes t o be f r o m the heavy, e.g. air f r o m w a t e r — f o r i t was 
first p o t e n t i a l l y hght; and once i t is l ight , i t w i l l i m m e d i a t e l y be 10 
active, i f n o t h i n g prevents i t . T h e actual i ty o f the l ight is to be 
somewhere, namely u p , a n d i t is be ing prevented whenever i t is i n 
the contrary place. A n d this is h o w things are also f o r q u a n t i t y a n d 
quality. 

This brings us to the crucial question: just w h y do the l ight and 
the heavy m o v e t o t h e i r o w n place? T h e explanat ion is that i t is 15 
their nature to go somewhere, and this is w h a t i t is t o be hght or 
heavy, the one being defined by up a n d the other b y down. Things 
are potentially l i ght and heavy i n m a n y ways, as we have stated. F o r 
when something is water , i t is p o t e n t i a l l y hght i n a way, and w h e n 
it is air, i t is s t i l l p o t e n t i a l l y l i g h t , f o r something m a y impede i t f r o m 
being up. B u t i f the i m p e d i m e n t is r e m o v e d , i t becomes active and 20 
goes ever u p w a r d . I t is i n the same way that a qual i ty changes i n t o 
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actually be ing present. F o r one w h o k n o w s i m m e d i a t e l y uses his 
knowledge , i f n o t h i n g prevents h i m . A n d a q u a n t i t y expands i n size 
i f n o t h i n g prevents. O n e w h o removes a p r o p o r an obstacle i n a 

25 way causes m o t i o n a n d i n a way does n o t ; e.g. the m a n w h o pul ls 
o u t a c o l u m n h o l d i n g something up or removes a stone f r o m a 
w i n e s k i n i n the water: he moves the t h i n g inc idental ly , just as the 
b a l l t h a t bounces back was m o v e d n o t b y the w a l l b u t b y the 
t h r o w e r . H e n c e i t is clear that none o f these things moves itself. B u t 

30 they do have a source of m o t i o n , n o t o f causing m o t i o n o r o f act ing 
o n something, b u t o f be ing acted o n . 

I f , t h e n , a l l things that are i n m o t i o n are m o v e d ei ther b y nature 
o r contrary t o nature and b y force; a n d i f things m o v e d b y force and 
contrary t o nature are a l l m o v e d b y something other t h a n t h e m ­
selves; a n d i f things m o v e d b y nature , i n t u r n , are m o v e d b y some­
t h i n g , b o t h those m o v e d b y themselves and those n o t m o v e d b y 

35 themselves, e.g. the l i g h t a n d the h e a v y — f o r they are m o v e d ei ther 
256' b y w h a t generated t h e m a n d made t h e m l i g h t o r heavy, or b y w h a t 

removes the i m p e d i m e n t or o b s t a c l e — t h e n a l l things that are i n 
m o t i o n w i l l be m o v e d b y something. 

C H A P T E R 5 

A n d this w i l l happen i n one o f t w o ways: w h a t is i n m o t i o n w i l l be 
m o v e d either (a) o n account n o t o f the m o v e r itself b u t o f some-

5 t h i n g else t h a t moves the m o v e r , o r ( b ) o n account o f the m o v e r 
i t s e l f — a n d this m o v e r w i l l act e i ther ( i ) first after the last m o t i o n o r 
( i i ) t h r o u g h several i n t e r m e d i a t e movers , as w h e n the stick moves 
the stone a n d is m o v e d b y the h a n d , w h i c h is m o v e d by the m a n , 
a n d he is n o longer m o v e d b y the m o t i o n o f a n y t h i n g else. W e say 
t h a t b o t h things cause m o t i o n , the last as w e l l as the first m o v e r , b u t 

10 rather the first. F o r that moves the last, b u t the last does n o t m o v e 
the first, a n d w i t h o u t the first the last w i l l n o t m o v e anyth ing , b u t 
the first w i l l m o v e w i t h o u t the l a s t — f o r instance the stick w i l l n o t 
m o v e a n y t h i n g i f i t is n o t m o v e d b y the m a n . I f , then , everything 
that is i n m o t i o n must be m o v e d b y something, and either (a) 
b y something m o v e d b y another o r ( b ) n o t , and i f i t is m o v e d b y 

15 another, there must be some first m o v e r that is n o t m o v e d b y 
another, b u t i f the i m m e d i a t e m o v e r is o f the la t ter k i n d , there is n o 
need o f the f o r m e r k i n d o f mover ; f o r i t is impossible f o r a series o f 
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movers w h i c h are themselves m o v e d by another t o go o n t o i n f i n i t y , 
for there is n o first m e m b e r of an in f in i te series. I f , then , everything 
moved is m o v e d b y something, and the first m o v e r is m o v e d , b u t 20 
not by another, i t must be m o v e d b y itself. 

Further , this same argument can be made as fo l lows. E v e r y 
mover moves something b y means o f something. F o r the m o v e r 
moves e i ther ( i ) by means o f i tsel f or ( i i ) b y means o f something 
else—e.g. a m a n moves something e i ther b y himsel f o r b y using a 
stick, and the w i n d knocks something d o w n either b y itself o r b y 
means o f the stone w h i c h i t p r o p e l l e d . I t is impossible f o r a m o v e r 25 
to move something w i t h o u t m o v i n g b y itself that b y means o f w h i c h 
it causes the m o t i o n . B u t i f i t moves i t b y itself, there need n o t be 
anything else by w h i c h i t causes m o t i o n ; i f , however, there is some­
thing else b y w h i c h i t causes m o t i o n , there w i l l exist something 
which causes m o t i o n n o t b y means o f something, b u t b y itself, o r 
the series w i l l go o n t o i n f i n i t y . Thus, i f something m o v e d moves 
something, the series must stop a n d n o t go o n t o i n f i n i t y . F o r i f the 
stick causes m o t i o n b y being m o v e d b y the h a n d , the h a n d moves 30 
the stick. A n d i f something else causes m o t i o n b y means o f the 
hand, something else is the m o v e r o f the h a n d as w e l l . A c c o r d i n g l y , 
whenever ( i i ) there is a series i n w h i c h one t h i n g moves another 
by means o f a t h i r d t h i n g , there must be ( i ) some previous t h i n g 
causing m o t i o n b y means o f itself. I f , t h e n , this t h i n g is m o v e d , b u t 
nothing else is its m o v e r , i t must m o v e itself. So, according t o this 
argument t o o , e i ther w h a t is m o v e d is i m m e d i a t e l y m o v e d b y 256^ 
something that moves itself or the series eventual ly arrives at such 
a thing. 

I n a d d i t i o n t o the previous arguments, these same conclusions 
w i l l result f r o m the f o l l o w i n g considerations. I f everything that is 
moved, is m o v e d b y a m o v e d , e i ther this a t t r i b u t e belongs t o things 5 
incidentally, so that w h a t is m o v e d causes m o t i o n — n o t , however, 
because i t i tsel f is m o v e d — o r i t does n o t be long to t h e m inc iden­
tally b u t intr ins ica l ly . I n the first case, i f the m o v e r is m o v e d i n c i ­
dentally, i t was n o t necessary f o r i t t o be m o v e d . B u t i f so, clearly 
it is possible that at some t i m e n o e n t i t y is i n m o t i o n . F o r the 
incidental a t t r i b u t e is n o t necessary b u t contingent. Thus, i f we 10 
assume what is possible, n o t h i n g impossible w i l l result, a l though a 
falsehood may. B u t f o r there t o be n o m o t i o n is impossible. F o r i t 
has been p r o v e d earl ier that m o t i o n must always exist. 

A n d this result is just what we w o u l d expect. F o r there must be 
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15 three things: the m o v e d , the m o v e r , a n d the means. T h e m o v e d 
must be m o v e d , b u t i t need n o t m o v e a n y t h i n g else. T h e means 
must b o t h cause m o t i o n and be m o v e d , f o r i t changes along w i t h 
the m o v e d at the same t i m e and i n the same respect as i t (this is 
clear i n the case o f things t h a t cause m o t i o n i n place, f o r the movers 
and the moveds must be i n contact w i t h each other u p t o a certa in 

20 p o i n t ) . B u t the m o v e r , i n so far as i t is n o t the means, is u n m o v e d . 
W h e n we observe the last m o v e d , w h i c h is able t o be m o v e d b u t 
does n o t have its o w n source o f m o t i o n , and w h a t is m o v e d , n o t b y 
another b u t b y itself, i t is reasonable, n o t t o say necessary, t o 
suppose that there is a t h i r d t h i n g w h i c h causes m o t i o n w h i l e be ing 
u n m o v e d . T h a t is w h y Anaxagoras speaks r i g h t l y w h e n he asserts 

25 that M i n d is impassible and u n m i x e d , since he makes i t the source 
o f m o t i o n . F o r i t w o u l d cause m o t i o n o n l y b y being u n m o v e d , a n d 
w o u l d r u l e o n l y b y be ing u n m i x e d . 

B u t f u r t h e r , i f the m o v e r is m o v e d n o t inc identa l ly b u t necessar­
i l y , a n d unless i t were m o v e d i t w o u l d n o t m o v e anything , t h e n the 

30 m o v e r , i n so far as i t is m o v e d , must be m o v e d either according t o 
the same f o r m o f m o v e m e n t as the m o v e d , or according t o a di f fer­
ent one. I mean, f o r instance, e i ther the heat ing agent must i tself be 
heated, the heal ing agent be healed, and the t ransporter be trans­
p o r t e d , or the heaUng agent w o u l d be t r a n s p o r t e d and the trans­
p o r t e r increased i n size. B u t the lat ter is p l a i n l y impossible. F o r one 

257" must carry the d i s t i n c t i o n t o the i n d i v i d u a l cases, such as i f some­
one teaches a p o i n t o f geometry, he is taught this same p o i n t , or i f 
he t h r o w s , he is t h r o w n according t o the same m a n n e r o f t h r o w i n g . 
O r i t m a y n o t happen l i k e this , b u t each t h i n g m a y be affected b y a 
d i f ferent type o f change, such as w h a t transports is increased i n 

5 size, and the t h i n g t h a t causes this increase is a l tered b y another, 
and w h a t causes the a l t e r a t i o n is m o v e d w i t h another k i n d o f 
m o t i o n . B u t this series must stop. F o r the k inds o f m o t i o n are 
l i m i t e d . T o r e t u r n t o the beg inning o f the series and say that w h a t 
causes the a l t e r a t i o n is t r a n s p o r t e d is t a n t a m o u n t t o saying straight 
of f t h a t the t ransporter is t r a n s p o r t e d and the teacher is taught. 

10 ( F o r i t is clear t h a t everyth ing m o v e d is m o v e d also b y any anteced­
ent m o v e r i n the series, and m o r e especially b y the earl ier o f t w o 
movers.) B u t this , indeed, is impossible. F o r i t turns out t h a t the 
teacher is l e a r n i n g — a l t h o u g h the one must lack, the other have 
knowledge. 

Y e t w h a t is even m o r e absurd is that i t turns o u t that everything 
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w h i c h is able t o m o v e something is able t o be m o v e d , i f indeed 15 
everything m o v e d is m o v e d by something m o v e d . F o r i t w i l l be 
movable, just as i f someone said that everything that can heal can 
be healed, and everything that can b u i l d can be b u i l t , e i ther i m m e ­
diately o r t h r o u g h several intermediaries . B y the lat ter case I mean 
e.g. i f everything that can cause m o t i o n can be m o v e d b y another, 
not w i t h the k i n d of m o t i o n w i t h w h i c h i t moves its neighbour, b u t 20 
w i t h another k i n d — e . g . what can heal can learn; b u t b y ascending 
t h r o u g h the series we arr ive at the same f o r m o f change, as we said 
previously. T h e f o r m e r a l ternat ive is impossible, the la t ter fantas­
tic. F o r i t is absurd that w h a t causes a l terat ion should necessarily 
be able t o be increased. I t is n o t , therefore , necessary f o r w h a t is 
moved i n every case t o be m o v e d by another, w h i c h is i tself m o v e d ; 25 
the series w i l l therefore stop. So either w h a t is first m o v e d w i l l be 
moved b y something at rest, o r i t w i l l m o v e itself. 

B u t surely, i f i t should be necessary t o examine whether the 
self-mover or the t h i n g m o v e d b y another were the cause and 
principle o f m o t i o n , everyone w o u l d say the former . F o r what is a 
cause i n its o w n r i g h t is always p r i o r t o what is i tself a cause t h r o u g h 30 
another. ' So we must examine this quest ion by m a k i n g another 
beginning: i f something moves itself, h o w a n d i n w h a t way does i t 
cause m o t i o n ? 

I t is necessary f o r everything that is m o v e d t o be divisible i n t o 
parts that are at every stage divisible. This was p r o v e d previously i n 
our general study On Nature, that everything that is intr ins ica l ly 257^ 
moved is cont inuous. I t is impossible, then , f o r the self-mover 
entirely t o m o v e itself. F o r i t w o u l d be t ransported as a w h o l e , and 
it w o u l d t ransport w i t h the same m o t i o n , be ing one a n d indiv is ib le 
in f o r m , a n d i t w o u l d be altered and alter, so that i t w o u l d teach 
and learn at the same t i m e , a n d heal and be healed w i t h the same 5 
health. F u r t h e r , we have explained that the movable is w h a t is i n 
m o t i o n ; b u t i t is i n m o t i o n t h r o u g h p o t e n t i a l i t y , n o t t h r o u g h actual­
ity, and the p o t e n t i a l is i n process t o reahzat ion, a n d m o t i o n is the 
incomplete reahzat ion o f the movable . B u t the m o v e r is already 
actual—for instance, the h o t heats, and i n general what has the 
f o r m produces i t i n others. So the same t h i n g w i l l be h o t and n o t h o t 10 
at the same t i m e i n the same respect, a n d l ikewise w i t h everything 
else i n w h i c h the m o v e r must have the same name as the m o v e d . 

' R e a d i n g αίτιον άεΙ πρότερον w i t h the M S S a n d SimpUcius. 
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T h e r e f o r e one p a r t o f the self-mover causes m o t i o n , and one p a r t 
is m o v e d . 

T h a t the self-mover does n o t so m o v e t h a t each p a r t is m o v e d b y 
15 the o t h e r is apparent f r o m the f o l l o w i n g considerations. I n the 

first place, there w i l l n o t be any first m o v e r i f each p a r t moves the 
other.^ ( F o r the p r i o r m o v e r is m o r e responsible f o r the m o v e m e n t 
t h a n w h a t comes next i n a series, a n d i t is m o r e o f a mover . F o r 
there were t w o ways o f m o t i o n , b y be ing m o v e d b y another and b y 
be ing self-moved, a n d w h a t is far ther f r o m the final t h i n g m o v e d is 

20 nearer the source o f m o t i o n t h a n w h a t is i n between.) Secondly, the 
m o v e r need n o t be m o v e d except b y itself. T h e r e f o r e i t is i n c i d e n t a l 
i f the other p a r t sets i t i n m o t i o n i n r e t u r n . H e n c e , I assume that 
i t is a possibi l i ty that the second p a r t does n o t m o v e the first. O n e 
p a r t , therefore , is m o v e d , a n d one p a r t is an u n m o v e d mover . 
T h i r d l y , i t is n o t necessary f o r the m o v e r t o be m o v e d i n r e t u r n , b u t 
e i ther i t must m o v e something w h i l e be ing u n m o v e d o r i t must be 

25 m o v e d b y itself, i f i n d e e d there must always be m o t i o n . F o u r t h l y , a 
t h i n g w o u l d be m o v e d w i t h the m o t i o n i t causes, so that the heat ing 
agent w o u l d be heated. 

B u t surely ne i ther one p a r t n o r m o r e o f w h a t moves itself p r i m a ­
r i l y w i l l m o v e itself i n d i v i d u a l l y . F o r i f the w h o l e is m o v e d b y itself, 
i t w i l l e i ther be m o v e d b y one o f its parts or the w h o l e w i l l be 

30 m o v e d b y the whole . N o w , i f i t is m o v e d b y some p a r t be ing m o v e d 
b y means o f itself, this p a r t w o u l d be the first self-mover, f o r i f i t 
were separated, this p a r t w o u l d m o v e itself, b u t the w h o l e n o 
longer w o u l d . I f , o n the other h a n d , the w h o l e is m o v e d b y the 
w h o l e , i t w o u l d be i n c i d e n t a l t h a t the parts m o v e d themselves. So, 
i f t h e i r m o t i o n is n o t necessary, let us suppose t h a t these parts are 

258" not m o v e d b y themselves. O f the w h o l e , therefore , one p a r t w i l l 
cause m o t i o n w h i l e r e m a i n i n g u n m o v e d , a n d one p a r t w i l l be 
m o v e d . F o r o n l y i n this w a y w i l l i t be possible f o r something t o be 
self-moved. 

F u r t h e r , i f the w h o l e moves itself, p a r t o f i t w i l l cause m o t i o n , 
p a r t w i l l be m o v e d . A B , therefore , w i l l be m o v e d b o t h b y i tself 
a n d b y A alone. A n d since w h a t causes m o t i o n m a y e i ther be 

5 m o v e d b y another or be u n m o v e d , a n d w h a t is m o v e d m a y e i ther 
cause some m o t i o n or cause none, the self-mover must be c o m -

^ R e a d i n g έκάτεον κινήσει έκάτερον. 
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posed o f a p a r t that is u n m o v e d b u t causes m o t i o n and also o f a par t 
that is m o v e d b u t does n o t necessarily cause m o t i o n , b u t m a y or 
may n o t cause i t . C a l l the part that causes m o t i o n b u t is u n m o v e d 
A , cal l B the p a r t that is m o v e d b y A , a n d the part that moves 
something we shaU cal l C; this last is m o v e d b y B b u t moves n o t h i n g i o 
else ( for even i f there are several intermediar ies before C, let us 
suppose only one) . T h e w h o l e A B C , t h e n , moves itself. B u t i f I take 
away C, A B w i l l m o v e itself, w i t h A causing m o t i o n a n d B being 
moved, b u t C w i l l n o t m o v e itself, n o r w i l l i t be m o v e d at a l l . B u t 15 
surely B C w i l l n o t m o v e i tsel f w i t h o u t A either. F o r B causes 
m o t i o n b y be ing m o v e d b y another, n o t b y be ing m o v e d by some 
part o f itself. T h e r e f o r e A B alone moves itself. I t is necessary, 
therefore, f o r the self-mover t o have a part that causes m o t i o n 
while i t is u n m o v e d a n d a p a r t that is m o v e d b u t does n o t necessar­
ily cause m o t i o n , w i t h e i ther b o t h parts t o u c h i n g each other, o r one 20 
part t o u c h i n g the other . 

N o w i f the m o v e r is cont inuous ( for the m o v e d must be c o n t i n u ­
ous), each p a r t w i l l t o u c h the other . I t is clear, t h e n , that the w h o l e 
th ing moves itself n o t b y p a r t be ing such as t o m o v e itself, b u t i t 
moves itself as a w h o l e , be ing m o v e d and causing m o t i o n by part o f 
i t being the m o v e r a n d p a r t be ing the m o v e d . F o r i t does n o t m o v e , 25 
nor is i t m o v e d as a w h o l e , b u t the A part causes m o t i o n , w h i l e the 
B part alone is m o v e d . 

A p r o b l e m arises i f one takes something away either f r o m the A 
p a r t — i f the u n m o v e d m o v e r is c o n t i n u o u s — o r f r o m the m o v e d 
part B. W i l l the r e m a i n d e r o f A cause m o t i o n or o f B be moved? I f 
so, A B w o u l d n o t be the p r i m a r y t h i n g m o v e d b y itself. F o r w h e n 30 
one has t a k e n away something f r o m A B , w h a t is left o f A B w i l l s t i l l 
move itself. O r is i t that n o t h i n g prevents either b o t h parts o r at 
least one p a r t , the m o v e d , f r o m be ing p o t e n t i a l l y divis ible b u t n o t 258* 
i n real i ty d i v i d e d , so l o n g as i t is the case that i f i t is d i v i d e d , i t w i l l 
no longer have the same nature? So n o t h i n g prevents the o r i g i n a l 
mover f r o m be ing i n w h a t is p o t e n t i a l l y divis ible . 

I t is apparent f r o m these considerations, t h e n , that the p r i m a r y 
mover is u n m o v e d . F o r w h e t h e r w h a t is m o v e d b u t m o v e d b y 
something is re ferred direct ly back t o the first u n m o v e d m o v e r , 5 
or to something m o v e d b u t m o v i n g and stopping itself, i n e i ther 
case the p r i m a r y m o v e r f o r a l l m o v e d things turns o u t t o be 
unmoved. 
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10 Since there must always be m o t i o n w i t h o u t intermiss ion, there 
must be something everlasting w h i c h first moves things, w h e t h e r 
one or m o r e . A n d the first m o v e r must be u n m o v e d . T h e quest ion 
as t o w h e t h e r each o f the u n m o v e d movers is everlasting has 
n o t h i n g t o d o w i t h the present argument . B u t that there must be 
some be ing w h i c h is i tself u n m o v e d a n d d e v o i d o f a l l change, b o t h 

15 u n q u a l i f i e d and i n c i d e n t a l , b u t w h i c h is able t o i m p a r t m o v e m e n t 
t o another , w i l l become clear f r o m the f o l l o w i n g considerations. 

N o w let us grant , i f y o u w i l l , that some things can be at one t i m e 
a n d n o t be at another t i m e w i t h o u t c o m i n g t o be o r p e r i s h i n g — 
indeed, perhaps i t is necessary, i f something w i t h o u t parts at one 
t i m e is a n d at another is n o t , that a n y t h i n g o f t h a t sort should at one 

20 t i m e be a n d at another n o t w i t h o u t changing. A n d o f the principles 
w h i c h are u n m o v e d b u t can cause m o t i o n , let i t be possible t h a t 
some o f t h e m are at one t i m e a n d are n o t at another. Nevertheless, 
this is n o t possible f o r a l l . F o r i t is clear that there is some cause o f 
the self-movers' be ing at one t i m e and n o t be ing at another. F o r 
e v e r y t h i n g that moves itself must have some m a g n i t u d e , i f n o t h i n g 

25 w i t h o u t parts is i n m o t i o n , b u t there is n o need f o r the m o v e r t o 
have m a g n i t u d e , f r o m w h a t we have said. O f the fact that some 
things are c o m i n g t o be and some per ishing and t h a t this is happen­
i n g cont inuously , n o u n m o v e d t h i n g t h a t is n o t everlasting c o u l d be 
the cause; n o r c o u l d a n y t h i n g w h i c h causes m o t i o n t o some things 
w h i l e o ther movers cause m o t i o n t o other things.^ F o r ne i ther is 
each o f t h e m n o r are a l l o f t h e m causes o f w h a t always and c o n t i n u -

30 ously exists. F o r this state o f affairs exists everlastingly and neces­
sarily, b u t a l l those things are i n f i n i t e , and they d o n o t a l l exist at 
the same t i m e . H e n c e i t is clear t h a t even i f some o f the u n m o v e d 

259^ movers and m a n y o f the self-movers per ish countless t imes, and 
others succeed t h e m , a n d this t h i n g w h i c h is u n m o v e d moves that 
t h i n g a n d that moves another, none the less there is something 
w h i c h embraces t h e m a l l , a n d this exists i n a d d i t i o n t o each t h i n g 
a n d is the cause o f some things exist ing a n d others n o t , and o f 

5 the (sc. a f o r e m e n t i o n e d ) cont inuous change. A n d this causes 
the m o v e m e n t o f these, w h i l e these cause the m o v e m e n t o f the 
others. 

^ R e a d i n g τών άεΙ μεν ταόΙ κινούντων. 
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Thus , i f m o t i o n is everlasting, the first m o v e r t o o w i l l be everlast­
ing, i f there is one. B u t i f there are several, there w i l l be several 
everlasting movers. B u t w e should believe i n one rather t h a n 
several, and i n a l i m i t e d rather t h a n an u n U m i t e d number . F o r i f 
the consequences are the same, we must always prefer the l i m i t e d i o 
number . F o r a m o n g n a t u r a l p h e n o m e n a the l i m i t e d and the better, 
i f i t is possible, must exist ra ther t h a n the opposite. I n fact, one is 
enough, w h i c h , be ing first o f u n m o v e d (movers) and everlasting, 
w i l l be the source of m o v e m e n t f o r everything else. 

I t is also apparent f r o m the f o l l o w i n g considerat ion that the first 
mover must be something that is one and everlasting. F o r i t has 
been demonstrated that there must always be m o t i o n . B u t i f 15 
m o t i o n always exists, i t must be cont inuous, f o r what is everlasting 

I is cont inuous, w h i l e w h a t is successive is n o t continuous. B u t n o w i f 
i t is cont inuous, i t is one. B u t a m o t i o n is one i f i t is the m o t i o n o f 
one m o v e d cause b y one mover . F o r i f one t h i n g , t h e n another, is t o 
cause a m o v e m e n t , the w h o l e m o v e m e n t w i l l n o t be cont inuous, 
but successive. 

F r o m these considerations one w o u l d be just i f ied i n beheving 20 
that there is some first u n m o v e d m o v e r , and also b y r e v i e w i n g the 
beginnings of the argument. I n d e e d , the fact that there are some 
beings w h i c h at one t i m e are i n m o t i o n and at another are at rest is 
apparent. A n d f r o m this fact i t has become clear that nei ther are a l l 
things i n m o t i o n n o r are a l l things at rest, n o r are things d i v i d e d 
into those always at rest and those always i n m o t i o n . T h e things 25 

I that alternate and have the p o w e r o f b o t h m o t i o n and rest prove 
this p o i n t concerning the di f ferent possibihties. Since such facts are < 
clear to a l l , we wished to show the nature o f each o f the other t w o 
types of things, that there exist some things w h i c h are always 
u n m o v e d and some w h i c h are always m o v e d . A d v a n c i n g towards 
this end, a n d having estabhshed t h a t everything that is m o v e d is 30 
moved b y something, and that this t h i n g is e i ther u n m o v e d or 
moved, and i f m o v e d , t h e n i t must be m o v e d either b y itself or b y 
another and t h e n another, we have proceeded t o the p o i n t o f 
realizing that the p r i n c i p l e o f things i n m o t i o n is, a m o n g things 
moved, the self-mover, b u t a m o n g a l l things, the u n m o v e d mover . 

B u t we see that there are beings w h i c h qui te ev ident ly are such as 259* 
to m o v e themselves: i.e. the class of animate objects and that o f 
animals; a n d these suggested the v iew t h a t perhaps i t is possible f o r 
m o t i o n t o arise w i t h o u t i t ever hav ing existed previously , because 
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5 we see this happening i n t h e m , f o r at one t i m e they are motionless , 
and t h e n they m o v e once m o r e , as i t appears. N o w we must realize 
that they m o v e themselves w i t h o n l y one k i n d o f m o t i o n , a n d t h a t 
they d o n o t str ict ly speaking cause i t . F o r the cause does n o t derive 
f r o m the a n i m a l itself, b u t there are o t h e r n a t u r a l m o t i o n s i n h e r e n t 
i n animals, w h i c h they d o n o t undergo t h r o u g h themselves, e.g. 
increase, decrease, a n d respirat ion , w h i c h each a n i m a l has w h i l e i t 

10 is at rest a n d n o t m o v i n g w i t h its o w n inherent m o t i o n . T h e cause 
o f this is the e n v i r o n m e n t a n d m a n y o f the things w h i c h enter i n t o 
the animals, as w h e n f o o d causes some m o t i o n s . F o r w h i l e i t is 
be ing digested, the animals sleep, and w h e n i t is be ing d i s t r i b u t e d , 
they awaken and m o v e themselves; a n d thus the first source o f 
m o t i o n is outside, w h i c h is w h y they are n o t always cont inuously 

15 be ing m o v e d b y themselves. F o r the m o v e r is dist inct , a n d i t is i tsel f 
m o v e d a n d causes change b y i n t e r a c t i n g w i t h each self-mover. I n 
a l l these cases the first m o v e r a n d cause o f the t h i n g m o v i n g itself 
is m o v e d b y itself, b u t inc identa l ly . F o r the b o d y changes place, so 
that w h a t is i n the b o d y also changes place, m o v i n g itself t h r o u g h 
leverage. 

20 O n the basis o f these considerations one can be sure that i f 
something belongs t o the class o f things that are u n m o v e d b u t 
m o v e themselves inc identa l ly , i t is unable t o cause cont inuous 
m o t i o n . So i f i t is i n d e e d necessary f o r there to be cont inuous 
m o t i o n , there must exist a first m o v e r that is n o t m o v e d even 

25 i n c i d e n t a l l y — t h a t is, i f there is t o be, as we have said, an u n e n d i n g 
a n d u n d y i n g m o t i o n i n things, and what-is i tself is t o r e m a i n i n itself 
a n d i n the same. F o r i f the p r i n c i p l e remains constant, the universe 
must r e m a i n constant t o o , because i t stands i n a cont inuous rela­
t i o n t o the p r i n c i p l e . B u t i t is n o t the same t h i n g f o r something t o 
be m o v e d inc identa l ly b y i tsel f a n d t o be m o v e d inc identa l ly b y 
another; f o r being m o v e d ( inc identa l ly) b y another is an a t t r i b u t e 

30 b e l o n g i n g even t o some principles i n the heavens: namely , those 
things t h a t describe co mpl e x orbi ts , b u t be ing m o v e d ( inc identa l ly) 
the o t h e r w a y is an a t t r i b u t e o n l y o f perishable things. 

B u t surely i f there is something w h i c h is always such as t o m o v e 
another w h i l e itself r e m a i n i n g u n m o v e d and everlasting, i t is neces-

260° sary f o r the first t h i n g m o v e d b y this t o be everlasting also. T h i s is 
clear also f r o m the fact that there w i l l n o t be any c o m i n g t o be o r 
per ishing o r change o f other things unless something that is i n 
m o t i o n causes the change. F o r the u n m o v e d m o v e r w i l l always 
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move things i n the same way and w i t h a single k i n d o f m o t i o n , 
because i t i tself does n o t change at a l l i n r e l a t i o n t o w h a t is m o v e d . 5 
B u t w h a t is m o v e d b y something m o v e d , w h i c h i n t u r n is m o v e d 
by something u n m o v e d , because i t occupies variable relations to 
things, w i l l n o t be the cause o f a u n i f o r m m o t i o n , b u t because o f 
being i n contrary places or forms i t w i l l produce contrary m o t i o n s 
i n each o f the other things m o v e d and cause t h e m t o be at one t i m e 10 
at rest and at another t i m e i n m o t i o n . 

I t has become apparent f r o m our discussions what is the so lut ion 
to the p r o b l e m we raised at the beginning: namely, w h y a l l things 
are n o t either i n m o t i o n o r at rest, o r w h y some are n o t always i n 
m o t i o n whi le the others are always at rest, b u t some are at one 
t i m e i n m o t i o n , at another t i m e not . T h e cause o f this is n o w clear: 
namely, that some things are m o v e d b y an u n m o v e d m o v e r that is 
everlasting, and that is w h y they are always i n m o t i o n ; and some 15 
things are m o v e d b y a m o v e d and changeable mover , so that these 
things must change t o o . B u t the u n m o v e d mover , as we have said, 
because i t remains simple and self-identical and i n the same, w i l l 
move things w i t h a single a n d simple m o t i o n . 

C H A P T E R 7 

Nevertheless, the p o i n t w i l l be m o r e apparent i f we m a k e a new 20 
beginning concerning these matters. F o r we must consider whether 
i t is possible f o r any m o t i o n t o be cont inuous o r not , and i f i t is 
possible, w h a t k i n d o f m o t i o n this is and w h a t k i n d o f m o t i o n is . 
pr imary . F o r i t is clear that i f some m o t i o n must always exist, and 
this is p r i m a r y and cont inuous, the first m o v e r causes this k i n d of 25 
m o t i o n , w h i c h must be single a n d the same and cont inuous and 
pr imary . Since there are three kinds o f m o t i o n , that o f size and that 
of affection and that o f place, w h i c h we call l o c o m o t i o n , i t is the last 
that must be p r i m a r y . F o r i t is impossible f o r there t o be increase 
w i t h o u t a p r i o r a l t e r a t i o n i n quaUty; f o r w h a t increases i n one sense 30 
increases b y w h a t is l i k e , b u t i n another sense by what is u n l i k e — 
for contrary is said t o n o u r i s h contrary . B u t i n everything that 
comes to be, l i k e is added t o Hke. Thus this change to a contrary 
state must be a case o f a l terat ion. B u t surely i f there is a l terat ion, 260* 
there must be something causing the a l terat ion and m a k i n g (e.g.) 
the actually h o t f r o m the p o t e n t i a l l y h o t . T h u s i t is clear that the 
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m o v e r is n o t always i n the same p o s i t i o n , b u t sometimes nearer, 
sometimes far ther , f r o m w h a t is a l tered. B u t this c o u l d n o t happen 

5 w i t h o u t l o c o m o t i o n . I f , therefore , there must always be m o t i o n , 
l o c o m o t i o n must always exist as the p r i m a r y m o t i o n , and i f there is 
a p r i m a r y and a poster ior k i n d o f l o c o m o t i o n , the p r i m a r y k i n d 
must always exist. 

F u r t h e r , the source o f a l l affections is condensation and rarefac­
t i o n . F o r heavy and Ught, soft a n d h a r d , h o t and co ld , seem t o be 

10 k inds o f condensed or raref ied condit ions. A n d condensation a n d 
rarefact ion are aggregation and segregation, i n v i r t u e o f w h i c h 
substances are said t o come t o be and t o perish. A n d things that 
aggregate and segregate necessarily change place. B u t surely the 
m a g n i t u d e o f w h a t increases and decreases changes also i n the 
place i t occupies. 

15 F u r t h e r m o r e , f r o m the f o l l o w i n g observations t o o i t w i l l also be 
apparent that l o c o m o t i o n is p r i m a r y . F o r the p r i m a r y i n the case o f 
m o t i o n as w e l l as o f o ther things is said i n m a n y ways. F o r that is 
said t o be p r i o r w i t h o u t w h i c h other things w i l l n o t exist, w h i l e i t 
can exist w i t h o u t t h e m , and there is also p r i o r i t y i n t i m e and p r i o r -

20 i t y i n essence. So, since there must be m o t i o n cont inuously , and 
m o t i o n w o u l d exist cont inuously e i ther i f m o t i o n itself were con­
t inuous or i f there were a succession o f m o t i o n s , b u t m u c h rather i f 
i t were cont inuous; and since i t w o u l d be better f o r m o t i o n t o be 
cont inuous t h a n successive, and we suppose the bet ter always t o 
exist i n nature , i f i t is possible, a n d i t is possible f o r m o t i o n t o be 
cont inuous (this w i l l be p r o v e d later; f o r n o w let us assume i t ) ; and 

25 since n o other m o t i o n can be cont inuous b u t l o c o m o t i o n , l o c o m o ­
t i o n must be p r i m a r y . F o r there is n o necessity f o r w h a t moves i n 
place ei ther t o increase or t o alter, m u c h less t o come t o be or 
perish; b u t n o n e o f these other m o t i o n s is possible i f there is n o 
cont inuous m o t i o n w h i c h the first m o v e r causes. 

F u r t h e r m o r e , l o c o m o t i o n is p r i m a r y i n t i m e . F o r this is the o n l y 
30 k i n d o f m o t i o n possible f o r everlasting things. B u t , ( i t m a y be 

objected,) f o r each i n d i v i d u a l t h i n g that comes t o be, l o c o m o t i o n 
must be the last k i n d o f m o t i o n i t undergoes. F o r after a t h i n g 
comes t o be, first a l t e r a t i o n and increase take place, w h i l e l o c o m o ­
t i o n belongs o n l y t o things already completed . H o w e v e r , there 

261^ must be another t h i n g m o v i n g i n place t h a t is p r i o r , w h i c h w i l l be 
the cause even o f generat ion f o r things generated, b u t w h i c h is n o t 
i tsel f be ing generated, such as w h a t begets is the cause o f w h a t is 
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begotten. I t m i g h t indeed appear that generat ion is the p r i m a r y 
k i n d o f m o t i o n f o r the simple reason that the object must first 
come t o be. A l t h o u g h this is the case f o r any i n d i v i d u a l t h i n g that 5 
comes t o be, i n general there must be something i n m o t i o n w h i c h is 
p r i o r t o things that come t o be, w h i c h itself does n o t come to be, 
and again there must be another t h i n g p r i o r t o this. A n d since 
generat ion cannot be the p r i m a r y m o t i o n — f o r t h e n a l l things i n 
m o t i o n w o u l d be p e r i s h a b l e — i t is clear that none o f the subsequent 
mot ions is p r i o r . B y subsequent m o t i o n s I mean increase, t h e n 10 
a l terat ion and decrease and perishing. F o r a l l these are poster ior to 
generat ion, so that i f n o t even generat ion is p r i o r t o l o c o m o t i o n , 
nei ther is any of the other changes. 

I n general, i t appears that w h a t comes to be is incomplete and 
proceeds t o a p r i n c i p l e , so that what is poster ior i n order of genera­
t i o n is p r i o r i n nature . A n d l o c o m o t i o n comes last to a l l the things 
that are i n process of generat ion. T h a t is w h y some l i v i n g things 15 
are complete ly motionless due t o a lack, such as plants and many 
genera of animals, w h i l e m o t i o n belongs t o others only w h e n they 
are complete . So i f l o c o m o t i o n belongs m o r e to the things that 
have m o r e f u l l y achieved their nature , this k i n d o f m o t i o n w o u l d 
also be p r i o r t o the others i n essence, b o t h for the stated reasons 
and because w h a t is m o v e d i n l o c o m o t i o n loses its essence less t h a n 20 
i n any other k i n d o f m o t i o n . I t alone does n o t change its be ing at 
al l , w h i l e w h a t is a l tered changes its qual i ty , and what increases 
and decreases changes its quant i ty . Q u i t e clearly t h i s — m o t i o n i n 
place—is the m o t i o n that the self-mover causes above a l l , s tr ict ly 
speaking, w h i l e i t is just t h a t — t h e s e l f - m o v e r — w h i c h we say is the 25 
pr inc ip le o f things m o v e d and of movers and is p r i m a r y among 
things m o v e d . 

T h a t l o c o m o t i o n is the p r i m a r y k i n d o f m o t i o n , t h e n , is apparent 
f r o m the preceding considerations. W h a t k i n d o f l o c o m o t i o n is 
p r i m a r y w e must n o w explain. T h e same enquiry w i l l also serve to 
justi fy the assumption we made b o t h earher a n d just n o w that some 
k i n d o f m o t i o n can be cont inuous and everlasting. T h a t none o f 30 
the other k inds of m o t i o n can be cont inuous is apparent f r o m w h a t 
fol lows. A l l m o t i o n s and changes are f r o m opposites t o opposites: 
e.g. be ing and n o t being are the goals, respectively, o f c o m i n g to be 
and perishing; contrary affections are the goals o f a l terat ion; and 
greatness a n d smallness or complete a n d incomplete size are the 35 
goals o f increase and decrease. A n d contrary m o t i o n s are those 
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261^ towards contrary states. B u t w h a t is n o t always m o v e d w i t h a 
certa in m o t i o n , i f i t existed previous t o u n d e r g o i n g the m o t i o n , 
must previously have been at rest. T h u s i t is apparent that w h a t 
changes w i l l have been at rest i n the contrary state. A n d the case 
w i l l be s imi lar t o changes w h i c h are n o t m o t i o n s . F o r per ishing and 
c o m i n g t o be are general opposites, and the i n d i v i d u a l case o f 

5 per ishing is opposite t o the i n d i v i d u a l case o f c o m i n g t o be. So, i f i t 
is impossible f o r something t o change i n opposite ways at the same 
t i m e , change w i l l n o t be cont inuous, b u t there w i l l be a t i m e inter­
v a l between changes. F o r i t makes n o difference w h e t h e r contra­
d i c t o r y changes are contrary o r n o t , as l o n g as i t is impossible f o r 
the opposed states t o be present i n the same subject at the same 

10 t i m e : this difference is n o t re levant t o the argument . N o r does i t 
m a t t e r i f the subject need n o t rest i n the c o n t r a d i c t o r y state, or i f 
change is c o n t r a r y t o rest ( f o r perhaps w h a t is n o t cannot be at rest, 
and per ishing is a change t o w h a t is n o t ) , b u t o n l y w h e t h e r there 
is a t i m e i n t e r v a l between changes. F o r i n that case change is n o t 
cont inuous. F o r even i n the a f o r e m e n t i o n e d cases i t was n o t the 

15 c o n t r a r i e t y o f states that was relevant , b u t t h e i r i n a b i l i t y t o coexist 
i n the same subject. 

T h e r e is n o need t o be upset b y the fact that the same t h i n g w i l l 
have m o r e contraries t h a n one: f o r instance, that m o t i o n is contrary 
t o rest as w e l l as t o m o t i o n t o w a r d the contrary state. W e s imply 
need t o grasp the fact that i n a certa in sense m o t i o n is opposed b o t h 
t o the contrary m o t i o n and t o rest, just as the equal and the m e a n 

20 is opposed t o b o t h w h a t exceeds i t and w h a t is exceeded b y i t , and 
that i t is n o t possible f o r opposites t o coexist i n a subject, w h e t h e r 
they are m o t i o n s or changes. F u r t h e r , i n the case o f c o m i n g t o be 
and per ishing i t w o u l d seem complete ly absurd i f w h a t h a d come t o 
be h a d t o per ish i m m e d i a t e l y w i t h o u t r e m a i n i n g f o r any t i m e . So 
f r o m these cases i t w o u l d be plausible t o infer t o other cases o f 

25 change, f o r i t is according t o nature that the same t h i n g should 
happen i n a l l cases. 

C H A P T E R 8 

T h a t there can be some inf in i te m o t i o n w h i c h is one and c o n t i n u ­
ous, a n d this is m o t i o n i n a circle, we must n o w assert. F o r every­
t h i n g that moves i n place travels e i ther i n a circle o r i n a straight 
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l ine o r i n a c o m b i n a t i o n o f the t w o , so that i f one of the f o r m e r is 
not cont inuous, the c o m b i n a t i o n o f b o t h cannot be continuous 30 
either. T h a t w h a t travels w i t h a straight and b o u n d e d m o t i o n 
does n o t t r a v e l cont inuously is clear. F o r i t doubles back, and what 
doubles back o n a straight p a t h describes contrary mot ions . F o r 
i n respect o f place, u p is contrary t o d o w n , f o r w a r d t o backward , 
and left t o r i g h t , f o r these are the contrariet ies o f place. W e have 35 
already d e t e r m i n e d what is the single a n d cont inuous m o t i o n , that 262° 
i t is the m o t i o n o f a single subject i n a single t i m e and i n respect t o 
an indist inguishable f o r m ( for there were three factors: what is i n 
m o t i o n , e.g. a m a n or god, w h e n i t moves, i.e. the t i m e , and t h i r d the 
respect; and this is place or affect ion or f o r m or size). Contraries 
differ i n f o r m and are n o t one. T h e dif ferentiae o f place are those 5 
we have m e n t i o n e d . Evidence that the m o t i o n f r o m A t o B is 
contrary t o the m o t i o n f r o m B t o A is the fact that they halt a n d 
stop each other i f they occur at the same t i m e . A n d l ikewise i n the 
case o f c ircular m o t i o n : e.g. the m o t i o n f r o m A t o B is contrary t o 
the m o t i o n f r o m A t o C — f o r they ha l t each other , even i f they are 10 
continuous a n d do n o t double back, because contraries destroy and 
prevent one another. ( B u t sideways m o v e m e n t is n o t contrary t o 
u p w a r d m o v e m e n t . ) 

I t is especially apparent that m o t i o n along a straight hne cannot 
be cont inuous, because w h a t doubles back must stop, n o t only i f i t 
is m o v i n g i n a straight l ine , b u t even i f i t is traversing a circle. F o r 15 
to t r a v e l in a circle is n o t the same as t o traverse a circle. F o r at one 
t i m e what traverses a circle continues m o v i n g i n its p a t h ; at another 
t i m e i t doubles back w h e n i t arrives at the place i t started f r o m . 
That this la t ter k i n d o f m o t i o n must come t o a halt , we have 
evidence n o t o n l y f r o m the senses b u t also f r o m theoret ica l consid­
erations. W e beg in as fo l lows. G i v e n the three parts o f a Une, the 
beginning, the m i d d l e , a n d the end, the m i d d l e stands i n the place 20 
of the opposite i n r e l a t i o n t o each extreme, be ing one i n n u m b e r 
but t w o i n d e f i n i t i o n . F u r t h e r , the p o t e n t i a l is d i f ferent f r o m the 
actual, so that any p o i n t between the extremes o f a straight l ine is 
p o t e n t i a l l y the m i d d l e , b u t n o t actually, unless i t divides the hne 
here w h e n the m o v i n g b o d y has come t o a standsti l l a n d begins t o 
move again. T h u s the m i d d l e proves t o be a beg inning and an end: 25 
a beg inning o f w h a t comes after i t , and an end of w h a t came first ( I 
mean e.g. i f , as i t travels, A stands st i l l at B and t h e n travels again 
to C ) . B u t w h e n i t travels cont inuously , A is n o t able e i ther t o have 
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a r r i v e d at o r t o have departed f r o m p o i n t B , b u t o n l y t o be there 
30 at a n o w , a n d thus i n n o t i m e p e r i o d except t h a t o f w h i c h the n o w 

is a d i v i s i o n , i.e. i n the w h o l e t i m e . B u t i f someone claims i t has 
a r r i v e d a n d departed, A w i l l always be at a standsti l l w h e n i t is 

262^ t rave l l ing . F o r i t is impossible f o r A t o have a r r i v e d at and t o have 
departed f r o m B at the same t i m e ; the events, therefore , w i l l take 
place at d i f ferent points o f t i m e . T h e r e f o r e , there w i l l be a t i m e 
i n t e r v a l b e t w e e n t h e m . So A w i l l rest at B , and s imi lar ly at a l l o t h e r 
points , f o r the same account w i l l apply t o each one. I n d e e d , w h e n -

5 ever the t r a v e l l i n g b o d y A uses the m i d d l e p o i n t B as b o t h an end 
a n d a beginning, i t must stand s t i l l , because i t is m a k i n g the p o i n t 
serve t w o funct ions, just as i f one dist inguished t h e m i n thought . 
B u t A is the p o i n t i t has departed f r o m as a beginning, and C is the 
p o i n t i t has a r r i v e d at w h e n i t finishes and stands s t i l l . 

T h i s analysis can be appl ied t o a p r o b l e m , namely the f o l l o w i n g : 
I f l i n e E is equal t o l i n e F, a n d A travels cont inuously f r o m extreme 
E t o C, A is at p o i n t B at the same t i m e as D is t r a v e l l i n g f r o m end 

10 F t o the other extreme G u n i f o r m l y and w i t h the same speed as A , 
D w i l l arr ive at G before A arrives at C. F o r w h a t set o u t a n d 

15 d e p a r t e d earl ier must arr ive earher. F o r A has n o t a r r i v e d at a n d 
departed f r o m B at the same t i m e , a n d t h a t is w h y i t lags b e h i n d . 
F o r i f i t arrives at and departs f r o m the p o i n t at the same t i m e , i t 
w i l l n o t lag b e h i n d , b u t i t w i l l have t o come t o a standsti l l . W e must 
n o t , therefore , grant that w h i l e A h a d a r r i v e d at B , D k e p t m o v i n g 
f r o m e n d F at the same t i m e ( f o r i f A has a r r i v e d at B , its departure 

20 f r o m t h a t p o i n t w i l l also have occurred, and n o t the same t i m e ) , b u t 
i t was there i n an instant rather t h a n i n a p e r i o d o f t i m e . 

N o w i n the present case i t is impossible speak this w a y about 
cont inuous m o t i o n . B u t i n the case o f d o u b l i n g back one must use 
such language. F o r i f G travels u p t o the p o i n t where D was and, 
d o u b l i n g back, travels d o w n again, i t has used the extreme p o i n t D 

25 as b o t h an e n d a n d a beg inning , one p o i n t as t w o . T h a t is w h y i t 
w o u l d have t o stand s t i l l . A n d i t has n o t a r r i v e d at a n d departed 
f r o m D at the same t i m e , f o r t h e n i t w o u l d be there and n o t there 
at the same n o w . B u t surely we must n o t use the previous s o l u t i o n 
t o the p r o b l e m . F o r i t is n o t possible f o r the s o l u t i o n t o be t h a t G 
is at D at an instant , and that i t has n o t a r r i v e d at o r departed f r o m 

30 t h a t p o i n t . F o r i t must arr ive at an actual, n o t a p o t e n t i a l , end. F o r 
po ints i n the m i d d l e are o n l y p o t e n t i a l resting-places, b u t this is an 
actual one, an end as seen f r o m b e low, a b e g i n n i n g as seen f r o m 
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above, a n d therefore a beg inning and end of b o t h mot ions . T h e r e - 263° 
fore , w h a t doubles back along a straight l ine must stand st i l l . I t is 
n o t possible, therefore , f o r cont inuous m o t i o n along a straight Hne 
to be everlasting. 

W e must give the same k i n d o f answer t o those w h o raise Zeno's 
p r o b l e m : namely , that w e must always cross the half-way points t o 5 
the goal , b u t there is an in f in i te n u m b e r o f these, a n d i t is impossi­
ble t o go t h r o u g h an in f in i te n u m b e r ; o r as some p u t the same 
p r o b l e m di f ferent ly , they d e m a n d that d u r i n g the m o t i o n we ta l ly 
each h a l f Hne before the w h o l e as we arr ive at each half-way p o i n t , 
so that i n traversing the w h o l e distance i t turns o u t that we have 
counted an in f in i te n u m b e r . A n d this is a d m i t t e d l y impossible. 10 

I n our earl ier discussion o f m o t i o n w e solved the p r o b l e m by 
showing that t i m e contains an i n f i n i t y w i t h i n itself. F o r there is 
n o t h i n g absurd about traversing an in f in i te n u m b e r o f points i n 
an in f in i te t i m e . A n d i n f i n i t y exists i n t i m e as w e l l as i n length. B u t 
a l though this answer suffices f o r the quest ion at h a n d ( for the 15 
question is whether i n a finite t i m e i t is possible t o traverse an 
inf in i te n u m b e r o f points or t o count an in f in i te n u m b e r ) , i t does 
n o t suffice t o solve the t r u e p r o b l e m . F o r i f someone sets aside the 
matter o f length a n d the quest ion whether i n a finite t i m e one can 
traverse an in f in i te n u m b e r o f points , a n d he enquires about t i m e 20 
itself ( for t i m e is i n f i n i t e l y d iv is ib le) , this s o l u t i o n wiU n o longer 
suffice, b u t one must state the t r u t h , w h i c h w e have done i n o u r 
recent discussion. F o r i f one divides a cont inuous l ine i n t o t w o 
halves, one treats a single p o i n t as t w o — f o r one makes i t b o t h a 
beginning and an end. A n d b o t h c o u n t i n g and bisecting produce 25 
this result. A n d i f one divides i n this way, nei ther the l ine n o r the 
m o t i o n w i l l be cont inuous. F o r cont inuous m o t i o n takes place over 
a c o n t i n u u m , a n d i n a c o n t i n u u m there is an in f in i te n u m b e r o f 
h a l v e s — n o t actually, b u t p o t e n t i a l l y existing. B u t i f one makes an 
actual i n f i n i t y , one w i l l n o t produce a cont inuous m o t i o n , b u t wiU 
cause i t t o stand s t i l l , w h i c h is p l a i n l y w h a t happens w h e n one 30 
counts the halves; f o r one must count one p o i n t twice. F o r the end 
of one h a l f w i U be the b e g i n n i n g o f the other, i f one does n o t count 263^ 
the cont inuous l ine as one, b u t as t w o halves. So one must rep ly t o 
the quest ion o f whether i t is possible t o traverse an in f in i te n u m b e r 
either i n t i m e or i n l e n g t h that i n a sense i t is possible, i n a sense 
not . F o r i t is n o t possible t o traverse an actual i n f i n i t y , b u t i t is 5 
possible t o traverse a p o t e n t i a l i n f i n i t y . F o r a t h i n g m o v i n g 
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cont inuous ly has traversed an i n f i n i t e n u m b e r o f points i n an i n ­
c identa l , b u t n o t i n an u n q u a l i f i e d , sense. F o r the l ine inc identa l ly 
consists o f an i n f i n i t e n u m b e r o f halves, b u t its essence—what i t 
i s — i s di f ferent . 

I t is also clear that unless one takes the p o i n t o f t i m e d i v i d i n g the 
10 earUer a n d later as always i n rea l i ty be longing t o the later, the same 

t h i n g w i U b o t h be and n o t be at the same t i m e , and w h e n i t has 
come t o be, i t w i U n o t be. N o w the p o i n t is c o m m o n t o b o t h — 
namely , the earl ier a n d the l a t e r — a n d i t is the same a n d one i n 
n u m b e r , b u t n o t i n d e f i n i t i o n ( f o r i t is the end o f the one and the 
b e g i n n i n g o f the o t h e r ) ; b u t i n rea l i ty i t always belongs t o t h e later 

15 s i tuat ion. L e t the t i m e be A C B , the object D , w h i c h is w h i t e at t i m e 
A , n o t w h i t e at t i m e B . A t t i m e C, therefore , i t is w h i t e a n d n o t 
w h i t e . F o r i n any m o m e n t o f A i t is t r u e t o caU i t w h i t e , i f i t was 
w h i t e f o r this w h o l e p e r i o d , a n d i n B n o t w h i t e , b u t C belongs t o 
b o t h t imes. W e must n o t , therefore , grant that D is w h i t e at aU 

20 t imes, b u t ra ther at aU t imes except the last n o w w h i c h we desig­
nated C. A n d this already belongs t o the later p e r i o d . A n d i f n o t 
w h i t e was c o m i n g t o be a n d w h i t e was per ishing i n the w h o l e p e r i o d 
o f A , n o t w h i t e has become, a n d w h i t e has per ished at C. So i t was 
first t r u e t o say t h a t i t was w h i t e o r n o t w h i t e at t h a t t i m e ; other­
wise, w h e n i t has come t o be, the w h i t e w i U n o t exist, a n d w h e n i t 
has perished, i t w i U exist; o r i t must be w h i t e a n d n o t w h i t e at the 

25 same t i m e , a n d i n general existent a n d non-existent. 
B u t i f whatever exists w i t h o u t hav ing existed previously must 

come t o be, and i f w h e n i t is c o m i n g t o be, i t does n o t exist, t i m e 
cannot be d i v i d e d i n t o indiv is ib le t imes. F o r i f i n A , D was becom­
i n g w h i t e , a n d i t has come t o be a n d is w h i t e at the same t i m e i n 

30 another indiv is ib le b u t contiguous t i m e , name l y B — i f i t was c o m ­
i n g t o be i n A , i t was n o t w h i t e , b u t i t is w h i t e i n B — t h e r e must be 
an i n t e r v e n i n g process o f c o m i n g t o be, so t h a t there is also a t i m e 

264" p e r i o d i n w h i c h i t was c o m i n g t o be. B u t the same account does n o t 
apply t o those w h o reject indiv is ib le m o m e n t s , b u t w i t h i n the very 
t i m e i n w h i c h i t was c o m i n g t o be, i t has come t o be a n d is i n the last 
p o i n t , t o w h i c h n o t h i n g is contiguous o r successive. B u t indiv is ib le 
t imes are successive. A n d i t is apparent t h a t i f i t was c o m i n g t o be 

5 i n the w h o l e t i m e A , there is n o greater t i m e p e r i o d i n w h i c h i t has 
come t o be a n d was c o m i n g t o be t h a n the w h o l e t i m e i n w h i c h i t 
s imply was c o m i n g t o be. 

W e m a y re ly o n these and re la ted arguments as be ing p r o p e r and 
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Specific t o the subject-matter; and the same results w o u l d emerge 
f r o m a general invest igat ion, as fo l lows. E v e r y t h i n g that moves 
cont inuously , i f i t is n o t k n o c k e d of f course b y anything, was p r e v i - i o 
ously traveUing towards the dest inat ion i t arr ived at b y l o c o m o t i o n ; 
e.g. i f something a r r i v e d at B , i t was t rave l l ing t o B , and n o t just 
w h e n i t d r e w near B , b u t as soon as i t began t o move. F o r w h y 
should i t be m o v i n g t o w a r d its goal n o w rather t h a n previously? 
A n d s imi lar ly i n the other cases t o o . Suppose that w h a t is t rave l l ing 
f r o m A , w h e n i t arrives at C, again w i U r e t u r n t o A i n a cont inuous 15 
m o t i o n . Therefore , w h e n i t is traveUing f r o m A t o C, i t is also 
t rave l l i ng t o A w i t h a m o t i o n f r o m C, so that i t is pursuing contrary 
m o t i o n s at the same t i m e . F o r m o t i o n s i n di f ferent direct ions along 
a straight Une are contrary . A t the same t i m e i t is also m o v i n g f r o m 
a place where i t is n o t located. Thus , i f this is impossible, i t must 
stand stiU at C. T h e m o t i o n , therefore , is n o t one; for a m o t i o n 20 
i n t e r r u p t e d b y a stop is n o t one. 

Second, f r o m the foUowing considerations t o o the m o r e general 
p o i n t wUl become apparent concerning each k i n d of m o t i o n . F o r i f 
everything that moves, moves w i t h one o f the given k inds o f m o t i o n 
and is at rest w i t h the opposite k i n d of rest ( for , as we have seen, 
there is n o o t h e r k i n d besides these), what does n o t always m o v e 
w i t h this m o t i o n ( I a m r e f e r r i n g t o di f ferent forms o f m o t i o n rather 25 
t h a n di f ferent parts o f the w h o l e m o t i o n ) must previously have 
been at rest i n the opposite state o f rest ( f o r rest is a p r i v a t i o n of 
m o t i o n ) . Thus , i f m o t i o n s i n di f ferent direct ions along a straight 
l ine are contrary m o t i o n s and i t is n o t possible t o engage i n con­
t r a r y m o t i o n s at the same t i m e , what travels f r o m A t o C w o u l d n o t 
at the same t i m e be traveUing f r o m C t o A . Since i t does n o t t rave l 30 
b o t h ways at the same t i m e , b u t is going to pursue the lat ter m o t i o n , 
i t must first rest at C. F o r this is the k i n d o f rest w h i c h was opposite 
to the m o t i o n f r o m C. I t is clear, t h e n , f r o m these considerations 
that the m o t i o n wiU n o t be continuous. 264* 

T h i r d , there is this argument t o o , m o r e specific t h a n the previous 
ones. Suppose the n o t w h i t e has perished at the same t i m e as the 
w h i t e has come t o be. Thus , i f the a l terat ion t o and f r o m w h i t e is 
continuous a n d n o t i m e intervenes, at the same t i m e the n o t w h i t e 
has perished, b o t h the w h i t e and the n o t w h i t e w i U have come to be. 5 
F o r the three states w i U occupy the same t i m e . 

F o u r t h , the c o n t i n u i t y o f t i m e does n o t i m p l y the c o n t i n u i t y o f 
m o t i o n , b u t o n l y its successiveness. F o r h o w w o u l d contrary 
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m o t i o n s such as those t o w a r d w h i t e and black share the same end-
p o i n t ? 

T h e m o t i o n along the c ircumference o f a circle, however, wiU be 
one a n d cont inuous, f o r n o t h i n g impossible results f r o m i t . F o r the 

10 t h i n g that moves away f r o m A wiU be m o v i n g towards A b y the 
same act ( f o r i t is i n m o t i o n t o its f u t u r e dest inat ion) , b u t i t w i U n o t 
m o v e i n c o n t r a r y or opposite direct ions at the same t i m e . F o r n o t 
every m o t i o n t o a g iven p o i n t is contrary or opposite t o a m o t i o n 
f r o m t h a t p o i n t ; b u t they are c o n t r a r y o n l y i f they are a long a 

15 straight l ine ( f o r this has points c o n t r a r y i n place—e.g. the ex­
tremes o f a diameter , f o r they are the farthest a p a r t ) , and opposite 
i f they are a long the same l ine . So n o t h i n g prevents such m o t i o n 
be ing cont inuous w i t h n o t i m e intervening . F o r c ircular m o t i o n is 
f r o m a p o i n t t o the same p o i n t , b u t m o t i o n along a straight l ine is 
f r o m one p o i n t t o a d i f ferent one. A n d circular m o t i o n never covers 

20 the same stretches, b u t straight m o t i o n repeatedly does. N o w i t is 
possible f o r a t h i n g w h i c h comes t o be i n ever di f ferent stretches t o 
m o v e cont inuously , b u t i t is n o t possible f o r a t h i n g w h i c h repeat­
edly comes t o be i n the same stretches. F o r t h e n i t w o u l d have t o 
pursue opposite m o t i o n s at the same t i m e . So i t is n o t possible f o r 

25 a b o d y t o m o v e cont inously i n a semicircle or i n any other arc. F o r 
i t w o u l d have t o m a k e the same m o t i o n repeatedly and t o change t o 
c o n t r a r y m o t i o n s . F o r the e n d o f such a m o t i o n is n o t contiguous 
w i t h the beginning. B u t i n c ircular m o t i o n the end is contiguous 
w i t h the beginning, and i t alone is complete . 

I t is apparent f r o m this analysis t h a t n o other m o t i o n s besides 
circular m o t i o n s are cont inuous either. F o r i n aU the other cases 

30 things traverse the same stretches repeatedly, such as i n altera­
t i o n the i n between a n d i n quant i ta t ive change the i n t e r m e d i a t e 
magnitudes, a n d simUarly i n c o m i n g t o be and perishing. I t makes 
n o difference w h e t h e r we m a k e the i n t e r m e d i a t e stages o f change 

265" few or m a n y , or w h e t h e r we add or take away a stage i n between; 
i n e i ther case the m o t i o n s traverse the same stretches repeatedly. 
T h u s i t c learly foUows that those n a t u r a l phUosophers w h o c l a i m 
t h a t aU sensible things are always i n m o t i o n are mistaken. F o r 
things must m o v e w i t h one o f the specified types o f m o t i o n , and 

5 especially, according t o t h e m , w i t h a l terat ion. F o r they say that 
things are always i n flux and decay, a n d they caU b o t h c o m i n g t o be 
and per ishing i n t u r n a l terat ion. T h e present argument , however, 
has already estabhshed generally f o r aU m o t i o n s that i t is n o t 
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possible t o m o v e cont inuously w i t h any k i n d o f m o t i o n except 
circular m o t i o n , so t h a t something cannot m o v e cont inuously w i t h 
either a l t e r a t i o n or increase. L e t this conclude our arguments that 10 
there is ne i ther i n f i n i t e n o r cont inuous change apart f r o m circular 
l o c o m o t i o n . 

C H A P T E R 9 

T h a t c ircular m o t i o n is the p r i m a r y k i n d o f l o c o m o t i o n is clear. 
F o r every m o t i o n i n place, as we said earher, is e i ther c ircular or 
straight or a c o m b i n a t i o n o f the t w o . A n d the first t w o must be 
p r i o r t o the last, f o r i t is composed o f t h e m . A n d circular is p r i o r t o 15 
straight m o t i o n , f o r i t is s imple and m o r e complete. I t is n o t possi­
ble t o traverse an in f in i te straight l ine , f o r there is no such inf in i te 
l ine , and even i f there were, n o t h i n g w o u l d m a k e such a m o t i o n ; f o r 
the impossible does n o t occur, and i t is impossible t o traverse an 
inf ini te l ine . B u t m o t i o n that doubles back along a finite l ine is a 20 
composite m o t i o n consisting o f t w o parts, w h i l e i f i t does n o t 
double b a c k , i t is incomplete and perishable. F o r the complete is 
p r i o r t o the incomplete , i n nature , i n d e f i n i t i o n , and i n t i m e , as the 
imperishable is p r i o r t o the perishable. 

A g a i n , w h a t can be everlasting is p r i o r t o w h a t cannot be ever­
lasting. N o w circular m o t i o n can be everlasting, b u t n o other type 25 
of l o c o m o t i o n or change can be everlasting. F o r other m o t i o n s 
must come t o a standsti l l , and where there is a standsti l l , m o t i o n has 
perished. 

I t is reasonable t o conclude that circular rather t h a n straight 
m o t i o n is one and continuous. F o r there is a definite beg inning and 
end and m i d d l e o f m o t i o n along a straight hne, w h i c h are a l l con- 30 
ta ined i n i t i n such a way that there is a place where the m o t i o n wiU 
begin and a place where i t w i U end ( for everything rests at its l i m i t s , 
whether at its beg inning or e n d - p o i n t ) , b u t the points o f a c i rcum­
ference are undef ined. F o r w h y should any p o i n t o f the curve be 
m o r e o f a l i m i t t h a n any other? E a c h p o i n t is at once a beginning 
and a m i d d l e and an end, so that the m o v i n g b o d y is at the begin­
n i n g and the end always and never. T h a t is w h y i n a sense a 265** 
revo lv ing sphere b o t h moves and is at rest; for i t occupies the 
same place. T h e reason is that aU these a t t r i b u t e s b e l o n g t o the 
centre p o i n t : i t is t h e beginning and the m i d d l e and the end o f 
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the m a g n i t u d e , so that , because i t is n o t o n the circumference, there 
5 is n o w h e r e that the t r a v e l h n g b o d y can rest as hav ing finished its 

course ( f o r i t is always t r a v e l l i n g a r o u n d the m i d d l e , b u t n o t t o an 
end) , and because this b o d y remains i n m o t i o n , the w h o l e is, i n a 
sense, always at rest a n d always i n cont inuous m o t i o n . 

A n d there is a rec iprocal connect ion: because the r e v o l u t i o n is 
the measure o f m o t i o n s , i t must be p r i m a r y ( f o r everything is 

10 measured b y w h a t is p r i m a r y ) ; and because i t is p r i m a r y , i t is the 
measure o f the other k inds o f m o t i o n . 

F u r t h e r , o n l y c ircular m o t i o n can be u n i f o r m . F o r things m o v i n g 
i n a straight p a t h t r a v e l i n a n o n - u n i f o r m way f r o m the start ing-
p o i n t t o the end-point . F o r the m o r e distant a n y t h i n g is f r o m its 
rest ing p o i n t , the faster i t travels. B u t c ircular m o t i o n alone has 

15 ne i ther beg inning n o r end n a t u r a l l y i n itself, b u t they are external 
t o i t . 

T h a t l o c o m o t i o n i n place is the p r i m a r y k i n d o f m o t i o n is the 
consensus o f everyone w h o has discussed m o t i o n . F o r they at­
t r i b u t e the principles o f m o t i o n t o things w h i c h cause such m o t i o n . 

20 F o r segregation a n d aggregation are m o t i o n s i n place, and L o v e 
and Strife cause this k i n d o f m o t i o n . F o r the lat ter segregates, the 
f o r m e r aggregates things. A n d Anaxagoras maintains that M i n d 
segregates things as the first cause o f m o t i o n . T h e same holds f o r 
those w h o recognize n o such cause b u t m a i n t a i n t h a t m o t i o n takes 
place because o f a v o i d . F o r they t o o say t h a t nature undergoes 

25 m o t i o n i n place ( for m o t i o n resul t ing f r o m a v o i d is l o c o m o t i o n 
and, as i t were, m o t i o n i n place) , and o f the other m o t i o n s none 
belongs t o the first bodies b u t o n l y t o t h e i r compounds, according 
t o t h e m . F o r they say t h a t increase a n d decrease and a l t e r a t i o n 
result f r o m the aggregation a n d segregation o f indiv is ib le bodies. 

30 T h e same holds f o r a l l w h o derive c o m i n g t o be a n d per ishing f r o m 
condensat ion and rarefact ion: they govern these processes b y ag­
gregat ion and segregation. F u r t h e r , besides these there are those 
w h o m a k e the soul the cause o f m o t i o n . F o r they say that w h a t 
moves i tsel f is the p r i n c i p l e o f aU things i n m o t i o n ; and the a n i m a l 

266^ and every animate t h i n g moves itself w i t h m o t i o n i n place. A n d we 
say o f w h a t is i n m o t i o n i n place that i t is i n m o t i o n i n the chief 
sense; b u t i f i t remains at rest i n the same place, b u t increases or 
decreases or happens t o alter, i t is i n m o t i o n i n some sense, b u t we 

5 deny t h a t i t is i n m o t i o n i n an u n q u a l i f i e d sense. 

T h a t there always was a n d always w i U be m o t i o n t h r o u g h o u t the 
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w h o l e of t i m e , a n d w h a t is the p r i n c i p l e o f everlasting m o t i o n , and 
f u r t h e r w h a t is the p r i m a r y m o t i o n , and what k i n d of m o t i o n alone 
can be everlasting, and that the first m o v e r is u n m o v e d — h a v e n o w 
been established. 

C H A P T E R 10 

T h a t this m o v e r must be w i t h o u t parts and w i t h o u t magni tude let i o 
us n o w argue, first establishing the preHminaries. O n e o f these is 
that n o finite t h i n g can cause m o t i o n f o r an in f in i te t i m e . T h e r e are 
three factors i n a m o t i o n : the mover , the m o v e d , and t h i r d , that i n 
w h i c h m o t i o n takes place: namely, t i m e . These are a l l in f in i te o r aU 
finite, o r some are finite, i.e. t w o or one. CaU the m o v e r A , the 15 
m o v e d B , and the in f in i te t i m e C. T h e n let D move some part o f B , 
w h i c h we shaU caU E . This wUl n o t happen, then, i n a t i m e equal t o 
C, f o r the greater m o t i o n takes m o r e t i m e . So the t i m e o f the 
m o t i o n , caU i t F, is n o t i n f i n i t e . Hence, adding t o D I shaU use u p A , 
and adding to E I shaU use u p B . B u t I shaU n o t use u p the t i m e 20 
t a k i n g away an equal p o r t i o n i n each case, f o r i t is in f in i te . So the 
w h o l e o f A WÜ1 m o v e the w h o l e o f B i n a p o r t i o n o f C w h i c h is a 
finite t i m e p e r i o d . I t is n o t possible, therefore, for an inf in i te 
m o t i o n t o be caused b y a finite mover . 

N o w , that a finite magni tude cannot cause m o t i o n f o r an inf ini te 
t i m e is apparent. T h a t i n general an in f in i te p o w e r cannot be long to 
a finite m a g n i t u d e wiU become clear f r o m the foUowing considera- 25 
tions. L e t us suppose that the greater p o w e r is the one w h i c h always 
brings about an equal effect i n a shorter t i m e , as i n the case of 
heat ing o r sweetening o r t h r o w i n g , o r i n general causing m o t i o n . 
T h e t h i n g affected, therefore , must receive some effect f r o m the 
finite magni tude w h i c h has an inf in i te power , a n d a greater effect 
t h a n f r o m any other cause. F o r the in f in i te is greater t h a n any finite 30 
power. B u t n o w the event cannot take any t i m e . F o r supposing 
there was a t i m e A i n w h i c h an in f in i te force heated or pushed, 
whUe i n t i m e A B some finite force d i d this , by repeatedly adding 
to this force a greater finite force, I shaU eventual ly b r i n g about a 266* 
completed m o t i o n i n t i m e A ; f o r b y repeatedly adding t o a finite 
a m o u n t , I shaU exceed every definite quant i ty , however large, and 
by t a k i n g away, I shaU f a l l short o f any definite quant i ty , however 
smaU. A finite power , therefore , w i U cause a m o t i o n i n a t i m e equal 
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5 t o that occupied b y an in f in i te power . B u t this is impossible; there­
fore n o finite t h i n g can have an in f in i te power . 

N e i t h e r i n d e e d can a finite p o w e r exist i n an i n f i n i t e magni tude . 
B u t , <it m a y be objected,) i t is possible f o r a greater p o w e r t o reside 
i n a lesser magni tude . T r u e , b u t a fortiori a s t i l l greater p o w e r can 
reside i n a greater magni tude . L e t A B be an i n f i n i t e m a g n i t u d e , o f 
w h i c h a p o r t i o n B C has a certa in power , w h i c h m o v e d D i n a g iven 

10 t i m e : namely , E F . I f t h e n I take double the a m o u n t o f B C , i t w i U 
cause the m o t i o n i n h a l f the t i m e o f E F ( let this be the p r o p o r t i o n ) , 
so t h a t i t w i U cause the m o t i o n i n t i m e F G . Thus , d o i n g the same 
t h i n g each t i m e , I shaU never traverse l ine A B , b u t I shaU take an 
ever smaUer p o r t i o n o f the g iven t i m e . T h e power , therefore , w i U 

15 be in f in i te . F o r i t w i U exceed every finite power , g iven that every^ 
finite p o w e r must occupy a finite t i m e ( f o r i f so m u c h p o w e r takes 
so m u c h t i m e , the greater p o w e r wiU m o v e the t h i n g i n a shorter b u t 
stiU determinate t i m e , w h i c h is inversely p r o p o r t i o n a l t o the 
p o w e r ) , a n d the s u m t o t a l o f the p o w e r w i U be i n f i n i t e , just as w h a t 

20 surpasses i n n u m b e r and m a g n i t u d e every determinate q u a n t i t y . 
H e r e is another k i n d o f proof : we take a certa in p o w e r , the same i n 
k i n d as the p o w e r i n the i n f i n i t e m a g n i t u d e , b u t this one i n a finite 
m a g n i t u d e , and i t w U l be commensurable w i t h the finite p o w e r i n 
the i n f i n i t e magni tude . 

25 N o w , t h a t i t is n o t possible f o r an i n f i n i t e p o w e r t o reside i n a 
finite magni tude , n o r f o r a finite p o w e r t o reside i n an i n f i n i t e 
m a g n i t u d e , is clear f r o m the foregoing considerations. B u t con­
cerning cases o f l o c o m o t i o n , we w o u l d d o weU t o face a p r o b l e m 
before proceeding. I f everyth ing i n m o t i o n is m o v e d b y something, 
as f o r those t h a t do n o t m o v e themselves, h o w is i t that some o f 
t h e m w i U m o v e cont inuously even w h e n they are n o t i n contact 

30 w i t h t h e i r m o v e r , as i n the case o f projectiles? I f the m o v e r s i m u l ­
taneously moves something else, such as the air, w h i c h causes 
m o t i o n b y be ing m o v e d , i t is n o less impossible f o r this t h a n f o r 
the projectUe t o be i n m o t i o n w h e n the first m o v e r is n o t i n contact 
w i t h i t a n d causing its m o t i o n . B u t at the same t i m e aU things 

267" w i U be i n m o t i o n and stop whenever the first m o v e r stops, even i f , 
l i k e the magnet, i t renders w h a t i t has m o v e d able itself t o cause 
m o t i o n . 

This is w h a t we must reply: the first m o v e r renders able t o cause 

^ R e a d i n g εϊγε τΐάσης of K , w i t h R o s s . 
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m o t i o n the air o r water o r whatever has a nature t o m o v e and be 
m o v e d . B u t the m e d i u m does n o t s imultaneously stop m o v i n g 5 
and being m o v e d ; rather , i t stops being m o v e d at the same t i m e 
its m o v e r stops m o v i n g i t , b u t i t s t i l l causes m o t i o n . T h a t is w h y 
i t keeps m o v i n g something else contiguous to i t , and the same 
account applies t o its successor. B u t i t begins t o stop whenever the 
p o w e r o f causing m o t i o n becomes cont inual ly less i n each cont igu­
ous t h i n g . A n d f inal ly i t stops w h e n the previous b o d y n o longer 
makes the next one a mover , b u t o n l y something m o v e d . A n d these 10 
things must stop simultaneously, the m o v e r a n d the m o v e d , as w e l l 
as the w h o l e m o t i o n . N o w this m o t i o n comes to be i n things that 
can be at one t i m e i n m o t i o n and at another t i m e at rest, and i t 
is n o t cont inuous, t h o u g h i t appears to be. F o r i t occurs either i n 
successive things or i n things i n contact; for there is n o t a single 
m o v e r , b u t a series of contiguous ones. T h a t is w h y there takes 15 
place i n air o r water the k i n d o f m o t i o n some cal l ' rec i rculat ion ' . 
B u t i t is impossible t o resolve the p r o b l e m i n any other way t h a n 
the one m e n t i o n e d . I n rec i rcu l a t io n everything w o u l d s imultane­
ously cause m o t i o n a n d be i n m o t i o n , and thus also stop s imultane­
ously; b u t as i t is, there appears t o be one t h i n g i n continuous 
m o t i o n . W h a t keeps i t i n m o t i o n then? Surely n o t the same t h i n g 20 
that set i t i n m o t i o n . 

Since i n the r e a l m o f beings there must be cont inuous m o t i o n , 
and this is a single m o t i o n , i t must be a single m o t i o n o f a certain 
magni tude ( f o r what does n o t have magni tude does n o t m o v e ) and 
of a single t h i n g m o v e d by a single m o v e r (otherwise i t w i l l n o t be 
continuous, b u t a series of m o t i o n s contiguous t o each other and 
separate); as t o the m o v e r , i f i t is single, i t w i l l cause m o t i o n either 
by be ing m o v e d or by being u n m o v e d . N o w i f i t is m o v e d , i t w i l l 25 
itself have t o f o l l o w suit a n d t o change, a n d b y the same t o k e n t o be 
m o v e d b y something, so that the series w i l l stop w h e n we arr ive at 267^ 
a m o t i o n caused by something u n m o v e d . F o r this u n m o v e d t h i n g 
wiU n o t have t o change along w i t h the others, b u t i t wiU be able t o 
cause m o t i o n always ( for t o cause m o t i o n i n this way does n o t 
involve w o r k ) , a n d this k i n d o f m o t i o n aIone or especiaUy is 
u n i f o r m . F o r the m o v e r does n o t experience change at aU. A n d 5 
what is m o v e d must n o t experience change i n r e l a t i o n t o the mover 
either, i f its m o t i o n is to r e m a i n constant. T h e m o v e r , then , must be 
either at the centre or o n the circumference o f a circle, f o r these are 
the principles o f a circle. B u t things nearest the m o v e r m o v e most 
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swift ly . A n d such is the m o t i o n o f the circumference. T h a t , there­
fore , is where the m o v e r is. 

T h e r e is a p r o b l e m as t o w h e t h e r i t is possible f o r something i n 
10 m o t i o n t o cause cont inuous m o t i o n i n a w a y di f ferent f r o m w h a t 

pushes repeatedly, b y the series o f impulses be ing cont inuous. F o r 
such a m o v e r must e i ther always push or p u l l or b o t h , or another 
t h i n g receiv ing an impulse f r o m a series o f intermediar ies must do 
so, as was m e n t i o n e d previously i n the case o f projecti les, o n the 
grounds that since the air is divis ible , a d i f ferent p o r t i o n always 

15 causes m o t i o n b y be ing m o v e d . I n ne i ther case can there be a single 
m o t i o n ; there can be o n l y a contiguous m o t i o n . T h e o n l y c o n t i n u ­
ous m o t i o n , therefore , is t h a t w h i c h the u n m o v e d m o v e r causes. 
F o r , b y always r e m a i n i n g i n the same state, i t w i U also h o l d the 
same r e l a t i o n cont inuous ly t o the m o v e d . 

N o w that these points are estabhshed, i t is apparent t h a t i t is 
impossible f o r the first and u n m o v e d m o v e r t o have any magni tude . 
F o r i f i t has m a g n i t u d e , the m a g n i t u d e must be ei ther finite or 

20 i n f i n i t e . T h a t there cannot be an i n f i n i t e m a g n i t u d e has already 
been p r o v e d i n the Physics. T h a t a finite m a g n i t u d e cannot have 
i n f i n i t e power , a n d t h a t something cannot be m o v e d f o r an i n f i n i t e 
t i m e b y a finite m a g n i t u d e , has just n o w been p r o v e d . B u t the first 

25 m o v e r causes everlasting m o t i o n f o r an i n f i n i t e t i m e . P la inly , t h e n , 
i t is indiv is ib le and w i t h o u t parts, and i t has n o magni tude . 
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250*11-15 

A r i s t o t l e is concerned w i t h the quest ion of the beginning and end 
of m o t i o n , because i t has i m m e d i a t e impl icat ions f o r cosmology. 
I f m o t i o n comes to be or ceases to be, the n a t u r a l w o r l d must 
correspondingly come t o be o r perish. F o r A r i s t o t l e , nature entails 
m o t i o n of a certa in sort: namely , m o t i o n that originates w i t h the 
n a t u r a l b o d y itself (see I n t r o d u c t i o n ) . I f that m o t i o n were to cease, 
there w o u l d t h e n be n o n a t u r a l w o r l d . M o t i o n , t h e n , is coextensive 
w i t h nature and w i t h the existence of the cosmos ( for the meaning 
of this t e r m , see I n t r o d u c t i o n ) , w h i c h is a system of n a t u r a l bodies, 
and also w i t h t i m e i tsel f {Phys. I V . 11). I f w e can establish the l imi ts 
or limitlessness o f m o t i o n , we can determine whether our cosmos is 
transient o r everlasting. A r i s t o t l e ' s m a i n objective, however, is n o t 
to determine the d u r a t i o n of the cosmos b u t the cause o f its dura­
t i o n , w h i c h is t o say: the cause o f cont inuous n a t u r a l m o t i o n . 

W e should pause here a m o m e n t t o consider the merits o f 
A r i s t o t l e ' s i n i t i a l approach. A l t h o u g h the present discussion seems 
perfect ly reasonable i n the rather ethereal d o m a i n of speculative 
cosmology, i t is s t r i k i n g that before A r i s t o t l e n o one h a d addressed 
the p r o b l e m o f cosmic m o t i o n i n a comprehensive way. A s he 
notes, m a n y assumptions were made about m o t i o n . B u t among the 
Presocratics we find n o t a trace of a discussion o f principles i n 
general. A n d even Plato i n the Timaeus fails t o discuss the t h e o r e t i ­
cal opt ions. H e s imply assumes that some sort o f change has always 
t a k e n place i n the w o r l d o f becoming ( i f we take his discussion of 
the o r i g i n o f the cosmos at face value, ra ther t h a n as an allegory: 
Tim. 48b, 52d-53b; Vlastos 1939, 1965a; see b e l o w o n 251^17-18). 
Perhaps the nearest predecessor to the present discussion is f o u n d 
i n Laws X , where Plato discusses general questions of m o t i o n , rest, 
and causation. B u t Plato's focus is m o r e o n theodicy t h a n o n cos­
mology , so his discussion lacks t h e metaphysical and scientific r i g ­
our o f A r i s t o t l e ' s treatise. A r i s t o t l e , b y contrast, wishes t o consider 
aU theoret ica l possibUities a n d t o ident i fy those w h o h o l d each one 
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and w h a t reasons support or u n d e r m i n e the v iew. W h a t e v e r we 
m a y t h i n k o f the subsequent discussion, we must acknowledge the 
fact t h a t A r i s t o t l e has raised the discussion o f cosmology t o a new 
level o f generahty and r i g o u r just b y this theoret ica l prolegomena. 
C o m p a r e his s imilar b u t b r i e f discussion o f the p r o b l e m i n CaeL I . 
10. 

250*^15-17 

4 h a t there is m o t i o n is the v i e w o f aU w h o discuss nature ' : so far 
as we can see f r o m the fragments, the early phUosophers o f 
nature (i .e. the Presocratics exc luding the Eleatics, w h o denied 
the existence o f change) d i d n o t expUcitly take a stand o n the 
existence o f m o t i o n . N o r is such an abstract topic characteristic 
o f Presocratic speculation. A r i s t o t l e ' s character izat ion is based o n 
an inference t o w h a t t h e i r cosmogonies presuppose (cf. B u r n e t 
1892/1930: 12). 

250^16-17: 4 h e i r w h o l e study concerns c o m i n g t o be a n d perish­
i n g ' : A r i s t o t l e runs the r isk o f mis leading us b y saying that the 
n a t u r a l phi losophers aU focus o n c o m i n g t o be a n d perishing. T h e 
pluraUsts (see I n t r o d u c t i o n ) expUcitly rejected c o m i n g t o be and 
per ishing as an imposs ib i l i ty (e.g. Empedocles B 8 - 1 2 ; Anaxagoras 
B17) . I t is t r u e t h a t they dealt w i t h the phenomena o f c o m i n g t o 
be a n d perishing, and that i n some sense aU h e l d that the cosmos 
comes t o be ( a n d some o f t h e m h e l d that i t w o u l d per ish) . A c c o r d ­
i n g to A r i s t o t l e , some o f the p h e n o m e n a o f c o m i n g t o be and 
per ishing do indeed consti tute real instances o f c o m i n g t o be and 
perishing. B u t the p lurahst phUosophers w o u l d n o t agree that at 
the level o f phUosophical ( o r physical) analysis there is any rea l 
c o m i n g t o be o r perishing. 

250'18 

' u n l i m i t e d w o r l d s ' : the v iew that there are m u l t i p l e w o r l d s 
was clearly h e l d b y the atomists, Leucippus and D e m o c r i t u s ( D K 
6 7 A 1 , 6 8 A 4 0 ) . D o x o g r a p h i c a l reports also a t t r i b u t e the v i e w t o 
A n a x i m a n d e r ( D K 12A14, 17), a l t h o u g h there is debate about 
w h e t h e r the r e p o r t is r i g h t , and, i f so, w h e t h e r the w o r l d s were 
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contemporaneous o r successive (see K a h n 1960: 33-5, 46-53; K R S 
122f.). 

250^22 

'a single w o r l d , o r one that does n o t always exist': Ross a n d other 
commentators wish t o e m e n d the text here because the contrast 
between a single w o r l d a n d one that is n o t everlasting does n o t 
have any i m m e d i a t e impl icat ions f o r the e terni ty o f m o t i o n . Y e t 
A r i s t o t l e elsewhere uses what appear t o be at first sight i l logical 
and i rre levant contrasts. F o r instance, he begins Met. Л b y deve­
l o p i n g a classification o f substances i n t o sensible o n the one h a n d 
and i m m o v a b l e o n the other. Closer scrutiny reveals that there is a 
deeper p r i n c i p l e o f d iv i s ion i n that case, one that is relevant t o his 
enquiry . H e r e also we can glimpse a possible basis f o r contrast. 
Some philosophers have a single w o r l d , others have a repeating 
w o r l d , where there is o n l y one w o r l d at a t i m e , b u t one w h i c h 
ceases t o be a n d t h e n comes t o be again. T h e contrast A r i s t o t l e 
seems t o have i n m i n d is between a single continuous w o r l d and a 
(single) non-cont inous w o r l d . T h e contrast is p o o r l y stated, b u t 
c o u l d n o t be rescued easily b y an e m e n d a t i o n . I t m i g h t seem mis­
leading to treat the re i terat ions as manifestations o f a single w o r l d 
( t h o u g h A r i s t o t l e does effectively analyse the s i tuat ion as consist­
ing o f changing states o f the same w o r l d , Cael. 1.10,280^11-23), b u t 
i t is def ini te ly n o t an instance o f p l u r a l coexisting wor lds of the k i n d 
the atomists envisaged. A n example o f the repeat ing w o r l d is that 
o f E m p e d o c l e s , whose cosmos comes t o be repeatedly. A n example 
of a single, non-repeat ing w o r l d is that o f Anaxagoras. Signifi­
cantly, these are the t w o cases w h i c h A r i s t o t l e discusses i n the 
next paragraph as p a r a d i g m examples. A n d b o t h i m p l y principles 
of m o t i o n . 

Ross adds e aei and translates, 'those w h o t h i n k that there is b u t 
one universe [sic; i n fact, the topic is real ly wor lds o r w o r l d orders 
{kosmoi) w i t h i n the universe (to pan)] and m a k e i t eternal or n o t 
eternal , m a k e m o v e m e n t eternal o r n o t eternal accordingly' . B u t 
what Presocratic cosmologist w o u l d satisfy his a l ternative o f an 
eternal w o r l d ? Herac l i tus presumably could , i f we f o l l o w the ma­
j o r i t y o f present interpreters o f his B30; b u t A r i s t o t l e does n o t read 
Herac l i tus this way {Cael. I . 10, 279^12-17, w i t h S impl . in Cael. 94. 
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4; cf. Cael. I I . 1, 298^24-33); indeed, at the b e g i n n i n g o f the f o r m e r 
De Caelo passage he says expl ic i t ly , 'All [ the n a t u r a l phi losophers] 
say the w o r l d came t o be, b u t once i t has come t o be, some m a k e i t 
everlasting, some m a k e i t perishable . . . ' . A f t e r a process o f c o m i n g 
t o be, the w o r l d can be everlasting ( o n the v i e w i n quest ion) , b u t i t 
is n o t eternal . Thus Ross's i n t e r p r e t a t i o n seems t o be u n l i k e l y . 
(Melissus's w o r l d is everlasting ( B i , B 2 ) , b u t i t is n o t a natural 
w o r l d i n w h i c h change exists.) 

250'23-251^5 

' N o w i f i t is possible f o r there t o be a t i m e at w h i c h n o t h i n g is 
m o v i n g ' : sc. and another t i m e at w h i c h something is m o v i n g . O n e 
c o u l d h o l d that m o t i o n is everlasting, as the advocates o f p l u r a l 
w o r l d s do. B u t one c o u l d also h o l d t h a t m o t i o n comes t o be at some 
given t i m e i n the past; o r one c o u l d h o l d that there are t imes o f 
m o t i o n a l ternat ing w i t h t imes w h e n there is n o m o t i o n i n the w o r l d . 
A r i s t o t l e presents these lat ter t w o possibil it ies i n the present para­
graph. Anaxagoras holds the first v iew, Empedocles the second. 
A r i s t o t l e refers t o Anaxagoras B i a n d B13 a n d quotes Empedocles 
B17. 9-13 = B26. 8-12. A r i s t o t l e ' s i n t e r p r e t a t i o n o f E m p e d o c l e s as 
hav ing t w o t imes o f rest ( rather t h a n just one, w h e n the elements 
are perfect ly u n i f i e d i n the Sphere) is controvers ia l , f o r some recent 
commentators argue t h a t there is n o b r e a k between the emergence 
o f the elements f r o m the Sphere a n d the process o f reuni f i ca t ion o f 
the elements i n t o the Sphere ( T a n n e r y 1887/1930, v o n A r n i m 1902, 
Hölscher 1965, Solmsen 1965, L o n g 1974, K R S , Osborne 1987; f o r 
the t r a d i t i o n a l v i e w O ' B r i e n 1969, 1995, Barnes 19796, W r i g h t 
1981, G r a h a m 1988, I n w o o d 1992). I n any case, A r i s t o t l e assumes 
a dist inct re ign o f L o v e a n d re ign o f Stri fe ( G C I I . 6,334^5-7), w i t h 
per iods o f rest between. T h e t r a d i t i o n a l account o f Empedocles ' 
cosmic cycle is as foUows: ( i ) p e r i o d o f increasing L o v e , f o r m i n g 
compounds; (2) the Sphere (Sphairos), i n w h i c h L o v e rules c o m ­
plete ly and aU elements are j o i n e d i n a perfect ly homogeneous 
w h o l e ; (3) p e r i o d o f i n c r e a s i n g Str i fe , w h i c h separates the elements 
f r o m the Sphere; a n d (4) p e r i o d o f complete separation, w h i c h I 
take t o m e a n the complete s trat i f icat ion o f the f o u r elements i n t o 
concentric cosmic shells: ear th , water , air, fire. Rest wUl occur at 
stages (2) a n d ( 4 ) . F o r the most p a r t the controversy is n o t crucia l 
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t o A r i s t o t l e ' s argument . W h a t is i m p o r t a n t is that t imes o f cosmic 
m o t i o n alternate w i t h t imes w i t h o u t m o t i o n , and clearly E m ­
pedocles represents this v iew, whether there are one o r t w o periods 
of rest i n the cosmic cycle. B u t see o n 252*7 below. 

2 5 i " S ^ 

H e r e A r i s t o t l e gives the first glimpse o f w h y the quest ion o f cosmic 
m o t i o n is i m p o r t a n t . B y answering the question as t o whether 
cosmic m o t i o n is everlasting or has a beg inning i n t i m e o r is inter­
m i t t e n t , we can come t o a better understanding o f nature , a n d i n 
part icular , o f the u l t i m a t e source o f m o t i o n . W e shaU be able t o 
infer f r o m the presence o f m o t i o n i n the cosmos t o the character o f 
the first p r i n c i p l e o f m o t i o n . 

251%-17 

' the def init ions we have already la id d o w n ' : A r i s t o t l e refers back 
to his d e f i n i t i o n o f m o t i o n i n Phys. I I I . 1,201^10-11. A s Ross notes, 
A r i s t o t l e seems t o regard his present treatise as separate f r o m the 
Physics p r o p e r , consisting o f B o o k s I - I V (Simphcius here refers 
to B o o k s I - V as the Physics p r o p e r ) . I n B o o k I I I A r i s t o t l e treats 
m o t i o n as having several species, w i t h corresponding definit ions. 
N o t o n l y is m o t i o n the actuahty o f the p o t e n t i a l l y movable as such, 
but a l t e r a t i o n (or change o f q u a l i t y ) is the actuality o f the alterable 
as such, increase and decrease are the actuahty o f w h a t can increase 
and decrease as such, and c o m i n g t o be and perishing are the 
actuality o f w h a t can come to be a n d perish as such (201*11-15). 
H e r e A r i s t o t l e refers t o specific cases of m o t i o n w i t h t h e i r corre­
sponding subjects. H e also distinguishes, i n passing, the agent—i.e . 
that w h i c h has the p o w e r t o cause change, e.g. t o b u r n s o m e t h i n g — 
f r o m the p a t i e n t — i . e . that w h i c h has the p o w e r t o be changed, e.g. 
to be b u r n t . 

251*15-17: 'So there must be something burnable . . . ' : A r i s t o t l e 
infers f r o m the d e f i n i t i o n o f m o t i o n and the examples that m o t i o n 
presupposes a subject w h i c h has the p o t e n t i a l t o m o v e things and 
an object that has the p o t e n t i a l t o be m o v e d . Hence m o t i o n pre­
supposes movers, active and passive. Thus the movers , l i k e the 
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m o t i o n s , must e i ther come t o be at some t i m e or be everlasting. B u t 
this argument w i U be compeUing o n l y i f we have reason t o beheve 
that there is m o t i o n i n the w o r l d . This p o i n t A r i s t o t l e has n o t real ly 
established. E a r l i e r (250^18-23) he argued that the n a t u r a l phUoso­
phers assume that there is m o t i o n ; b u t that p o i n t is v a l i d o n l y ad 
hominem, and o n l y f o r one subset o f phUosophers ( i t does n o t 
apply t o the Eleatics) . A r i s t o t l e c o u l d appeal t o Phys. I f o r some 
arguments t o the effect that there is m o t i o n . B u t since at present 
he is o f fer ing a new argument , he should defend the existence o f 
m o t i o n itself before expl icat ing the impl icat ions . U l t i m a t e l y , A r i s ­
t o t l e holds that there is n o need t o give a theoret ica l argument f o r 
m o t i o n : i t is just a fact o f experience (3, 253^32-^2)—a very reason­
able p o s i t i o n . B u t i f he is r e l y i n g o n that assumption, he should teU 
us so. 

O n e f u r t h e r p r o b l e m suggests itself: w h y must we i d e n t i f y an 
active a n d a passive m o v e r i n each situation? C o u l d there n o t be a 
self-contained self-mover? Plato h e l d that the o r i g i n a l m o t i o n was 
se l f -mot ion (Phdr. 245c-e, Laws 894cf f . ) . A r i s t o t l e w i U deal w i t h 
this quest ion i n Ch. 5, b u t f o r n o w he finesses i t . 

251'17-28 

T h i s argument seems t o go as foUows: 

(1) Suppose there is a first change C. 
(2) Thus there is a first m o v e r a n d a first m o v e d (we posit one 

o f each, M j a n d M2, respectively) . 
(3) M l and M 2 e i ther come t o be o r they are everlasting ( f r o m 

*16-17) 
(4) Suppose M j and M 2 come t o be. 
(5) T h e n there is a p r i o r change: namely , the c o m i n g t o be o f 

M j a n d M2. 

(6) Thus , i f M l and M 2 come t o be, there is a change p r i o r t o 
M i ' s act ing o n M2. 

(7) L e t M l a n d M 2 be everlasting. 
(8) L e t M l act o n M 2 at t i m e i j . 
(9) A t t i m e io p r i o r t o i i , M i was at rest. 

(10) T h e r e must be some cause o f M / s be ing at rest, 
[ ( i i ) T h e r e must be some change t o cancel the cause o f M / s 

be ing at rest.] 
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(12) Thus , i f M l and M j are everlasting, there is a change p r i o r t o 
M i ' s a c t i n g o n M j . 

(13) T h u s there is some change p r i o r t o M / s acting o n M2 (3¬
12). 

(14) B u t C just is M i ' s acting o n M j . 
(15) T h u s C is n o t the first change, 

w h i c h contradicts the o r i g i n a l hypothesis. T h e argument is a d i ­
l e m m a i n w h i c h we see that o n any supposit ion, there must be a 
change p r i o r t o the alleged first change. T h e most puzzUng step o f 
the argument is (10). A r i s t o t l e ev ident ly finds i t inexplicable w h y 
M l and M2, w h i c h are o f a nature t o interact (he w i U elucidate this 
re lat ionship i n his next paragraph) , do n o t interact . T h e r e must be 
some cause—some obstacle, we m i g h t say, t o t h e i r interact ing . I n 
general, however, A r i s t o t l e does n o t require any cause f o r rest, 
t h o u g h he does require a cause f o r m o t i o n or change. Focusing o n 
the c l a i m t h a t rest is a p r i v a t i o n o f m o t i o n , *26-7, A q u i n a s notes 
that a p r i v a t i o n exists as a (presumably acquired) c o n d i t i o n o f a 
subject o n l y t h r o u g h a cause. B u t , o n the contrary , rest is n o t a 
p r i v a t i o n l i k e blindness, w h i c h can be t a k e n either as an acquired 
c o n d i t i o n o r as a loss o f a capacity: cf. Cat. 10, 12*26ff. F o r what 
c o n d i t i o n has been acquired, w h a t capacity lost? Simplicius 1128. 
18-25 invokes p r i v a t i o n i n the sense o f a capacity, b u t this makes i t 
dif f icult t o see i n w h a t sense rest needs a cause. T h e r e is a stUl m o r e 
f u n d a m e n t a l p r o b l e m : even granted (10), i t is n o t clear that the 
cause i n quest ion constitutes a change ( A r i s t o t l e ' s f o u r causes are 
notor ious ly broader i n scope t h a n o u r m o d e r n scientific n o t i o n 
of cause: see o n 252^4). N o w i t w o u l d be m o r e i n keeping w i t h 
Ar is tot le ' s o w n principles to require that some cause operate as an 
obstacle t o M i ' s act ion, o r as an explanat ion of M / s inact iv i ty as a 
cause, t h a n that i t act as a cause of rest. T h e n we w o u l d need t o 
emphasize n o t (10) b u t (11), the need f o r a cause t o e l iminate the 
obstacle or t o ' t u r n o n ' , as i t were, M j (compare his strategy b e l o w 
at 255^13ff.). B u t this m o v e i m m e d i a t e l y supphes the change that 
is needed t o complete the argument: namely, the change o f remov­
ing the obstacle. A c c o r d i n g l y , I insert (11) as a sequel t o (10). This 
i n t e r p r e t a t i o n m a y be w h a t A r i s t o t l e has i n m i n d i n this com­
pressed account; b u t even i f n o t , i t provides a v iable p a t h to his 
conclusion. A t this p o i n t the argument becomes very m u c h l i k e 
a classic argument i n t r o d u c e d b y Parmenides, B8. 9-10: ' W h a t 
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need w o u l d have s t i r red i t , later o r earl ier, s tart ing f r o m n o t h i n g , 
t o g r o w ? ' T h a t is, g iven t h a t M i a n d M 2 have l a i n d o r m a n t f o r an 
i n f i n i t e a m o u n t o f t i m e (since they are everlasting), w h y should 
they suddenly leap i n t o activity? (See b e l o w o n 252^14.) 

A r i s t o t l e seems t o have another reason f o r reject ing a p r i m e v a l 
state o f i n a c t i o n , one w h i c h he does n o t art iculate here, t h o u g h i t 
c o u l d i n f o r m the present argument . G i v e n t h a t t i m e is everlasting, 
there w i U be an i n f i n i t e p e r i o d before the first instant o f change 
w h e n cosmic m o t i o n began, i f i t d i d . B u t according t o A r i s t o t l e ' s 
'Pr inc ip le o f P leni tude ' , i n an i n f i n i t e p e r i o d o f t i m e aU possibUities 
are actualized {Cael. 1.12, 281^20-3, 25-7; H i n t i k k a 1973: ch. 5; the 
t e r m is f r o m L o v e j o y 1936; Judson 1983: 225-8, however, argues 
t h a t the p r i n c i p l e applies o n l y t o n a t u r a l capacities o f the ele­
ments) . H e n c e , i f M i a n d M 2 h a d been i n existence a n d h a d h a d 
t h e i r present capacities, they should have interacted before any 
g iven t i m e t at w h i c h they d i d , b y hypothesis, first act. I f , a m o n g the 
causes o f M / s a n d M2 's be ing at rest ( ( 1 0 ) above) we count the lack 
o f a capac i ty—mani fes ted b y t h e i r fa i lure t o interact over an i n f i ­
n i t e p e r i o d o f time—^we have an argument simUar t o the one he 
expresses here. 

25I^28-**I0 

B u t the argument i n the previous paragraph needs expUcation. 
W h y w o u l d the movers and movables have t o interact? W e must 
dist inguish between things t h a t always act the same w a y (those w i t h 
' i r r a t i o n a l ' potencies, such as fire, w h i c h always burns a n d never 
cools) a n d things that can act i n opposite ways (those w i t h ' r a t i o n a l ' 
potencies, such as a doctor , w h o can e i ther heat o r coo l a pat ient t o 
achieve his goals: Met. Θ2, 5 ) . T h e f o r m e r must act automat ica l ly 
w h e n the active potency meets the passive (5, 1048^5-7); e.g. i f fire 
comes i n t o contact w i t h w o o d , i t ignites the w o o d . ( F o r a valuable 
discussion o f the assumptions see C o r n f o r d 1937:162-77 o n Plato's 
Timaeus.) T h e movers a n d movables that o n this hypothesis consti­
t u t e d the cosmos before m o t i o n occurred w o u l d have o n l y i r r a ­
t i o n a l powers. Thus , i f the w o r l d was so arranged t h a t i t consisted 
o f movers and movables i n contact w i t h each other , the movers 
w o u l d have m o v e d the movables automatical ly . Hence , we must 
suppose t h a t e i ther something changed f r o m being a n o n - m o v e r t o 
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being a mover , o r something changed f r o m being a non-movable t o 
being a movable , o r some latent p o w e r o f the mover o r the m o v ­
able was ' t u r n e d o n ' , o r the m o v e r a n d the movable were b r o u g h t 
together b y some change o f place, o r some obstacle t o t h e i r inter­
action was r e m o v e d . I n any case, we must assume some m o t i o n 
p r i o r t o the first m o v e m e n t o f the w o r l d . 

Should A r i s t o t l e confine his invest igat ion to cases o f i r r a t i o n a l 
powers? O n e o f the theories he is o p p o s i n g — n a m e l y , that o f 
Anaxagoras—starts cosmic m o t i o n w i t h a r a t i o n a l agent ( N o u s — 
M i n d o r Reason itself) g iv ing the i n i t i a l push. H e r e , i t seems, 
A r i s t o t l e c o u l d s t i l l urge his object ion b y p o i n t i n g o u t that 
Anaxagoras needs t o teU us w h y N o u s i n i t i a t e d m o t i o n at this 
t i m e rather t h a n at some other . 'Because i t decided t o , ' Anaxagoras 
m i g h t answer evasively. B u t w h y , i n the first place, d i d i t decide t o 
do i t , a n d w h y , i n the second place, d i d i t decide to d o i t now? I f its 
act ion was r a t i o n a l . N o u s w o u l d need some reason f o r acting, and 
fur ther , some reason f o r act ing n o w rather t h a n later; something, 
then, must have changed, e i ther i n the universe as a w h o l e o r i n the 
cosmic M i n d . I f , o n the other h a n d , there is no reason f o r N o u s t o 
in i t ia te m o t i o n n o w , perhaps N o u s acted o n an i r r a t i o n a l impulse. 
N o w i t does n o t i m m e d i a t e l y f o l l o w that N o u s is an i r r a t i o n a l 
power ( ' i r r a t i o n a l ' here is equivocal between 'act ing w i t h o u t rea­
son' and ' lacking the capacity t o reason'); b u t i t does appear that 
some external cause w o u l d have t o activate Nous , so that his objec­
t i o n t o a first m o t i o n m i g h t stiU apply t o the act o f a r a t i o n a l agent. 
A cr i t ic m i g h t r e p l y that t o say N o u s acts o n impulse is n o t to 
supply a cause f o r the act ion o f N o u s at aU. T r u e , b u t i t invites us t o 
l o o k f o r a cause—at least f o r the change i n psychological s t a t e — 
and this brings us back t o A r i s t o t l e ' s object ion. 

251*10-28 

This paragraph is a digression o r a later inser t ion , as we see f r o m 
the beg inning o f the next paragraph. H e r e A r i s t o t l e argues that 
t ime is everlasting, a n d since t i m e is a p r o p e r t y o f m o t i o n , i t must 
f o l l o w that m o t i o n is everlasting. H e presupposes his t h e o r y o f 
t i m e i n Phys. I V . 10-14. H i s t h e o r y is less t h a n perspicuous at some 
points; see Hussey (1983:150ff .) f o r some detaUed discussion of the 
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t h e o r y a n d its problems. I n any case, t o his previous argument t h a t 
every change presupposes some p r i o r change, A r i s t o t l e adds this 
argument , that the existence o f t i m e itself presupposes everlasting 
change (best exempl i f ied b y the everlasting m o t i o n o f the heavenly 
bodies) . 

A c c o r d i n g t o A r i s t o t l e , t i m e is ' n u m b e r o f m o t i o n i n respect o f 
the before a n d after ' ( I V . 11, 219^2). I take this t o m e a n t h a t t i m e 
is the q u a n t i t y w h i c h m o t i o n exhibits i n the d i m e n s i o n m a r k e d o u t 
b y predicat ions o f 'before ' a n d 'after' . T h e d e f i n i t i o n presupposes 
the existence o f m o t i o n , and A r i s t o t l e repeatedly marks the close 
r e l a t i o n between t i m e a n d m o t i o n . M o r e o v e r , the r e l a t i o n seems t o 
be one o f onto log ica l dependence: ' T h a t t i m e is ne i ther m o t i o n n o r 
independent o f [ l i tera l ly : ' w i t h o u t ' ] m o t i o n , is clear' ( I V . 11,219^1-
2) . I f , t h e n , t i m e is everlasting, as A r i s t o t l e mainta ins , he must be 
c o m m i t t e d t o hav ing m o t i o n be everlasting. O f course, i n the o r d e r 
o f causation, the e t e r n i t y o f m o t i o n explains the e t e r n i t y o f change, 
and n o t vice versa. 

T h e r e is a danger, however, i n leaning t o o heavi ly o n B o o k I V i n 
exphcat ing the present argument. F o r at I V . 13,222^29-30 A r i s t o t l e 
asks, ' W i l l t i m e t h e n fa i l? ' , and answers o n l y w i t h another quest ion, 
' O r w i l l i t n o t , since there is always m o t i o n ? ' I f there is n o t a s trong 
independent argument f o r the e t e r n i t y o f t i m e , the present argu­
m e n t w i U be circular. T h e argument at ^14 is m e r e l y dialectical and 
cannot supply the need. T h e m a i n argument must come at ^19. O n 
A r i s t o t l e ' s r h e t o r i c a l quest ion, ' h o w w i U there be a before and an 
after i f there is n o t i m e ? ' see also remarks o n ^19. 

251^14: 'aU . . . c learly agree': again (cf. o n 250^15), A r i s t o t l e must 
be deal ing w i t h presupposit ions rather t h a n expl ic i t statements. 

251^17-18: ' B u t Plato alone generates t i m e ' : Tim. 38b-c. I t has 
been controvers ia l since A r i s t o t l e ' s t i m e w h e t h e r Plato's remarks 
about the creat ion o f the cosmos are t o be t a k e n l i t e r a l l y or sym­
bol ica l ly . Xenocrates read the passage aUegorically and w o n over 
m a n y Platonists t o his v i e w ( A r i s t o t l e , Cael. I . 10, 280^30-^2, w i t h 
S i m p l . in Cael. 3 0 3 . 3 4 - 5 ; P l u t a r c h , De animae procreatione 1 0 1 3 A -
C; P h i l o , De aeternitate mundi 13-16, 25-7, 38) . B u t i n the passage 
just c i ted , A r i s t o t l e t o o k Plato htera l ly , and was foUowed b y E p i ­
cureans and some Platonists (Cicero, Nat. D. 1. 19ff.; P lutarch , De 
animae procreatione 1013A-C; Proclus, In T. I . 276 D i e h l ) . 
Theophrastus d i d n o t k n o w w h o m t o beUeve ( f r r . 28, 29 W i m m e r ) . 
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I n m o d e r n t imes the al legorical i n t e r p r e t a t i o n was universal u n t i l 
about f i f ty years a g o ( Z e l l e r 1876/1881; A r c h e r - H i n d 1888: 37-41 ; 
T h e i l e r 1925/1965; T a y l o r 1928: 66-9; C o r n f o r d 1937: 37-9; 
Cherniss 1944: 420-30) . N o w the l i t e r a l reading has emerged as 
d o m i n a n t (Vlastos 1939, 19650; H a c k f o r t h 1959; M o h r 1985: 4 0 - 1 , 
178-83; R o b i n s o n 1987; Z e y l 1987). T h e lat ter v iew seems t o be 
correct: note that Plato gives a f o r m a l argument f o r creat ion (Tim. 
27d-28c) before he makes disclaimers about the l i m i t a t i o n s o f sci­
entific speculation ( 2 9 c - d ) , and that the disclaimers apply p r o p e r l y 
only t o the specific reconstruct ion o f the cosmos, n o t t o the fact o f 
creat ion. 

251^19-23: F o r A r i s t o t l e ' s account o f the n o w , see Phys. I V . 11, 
esp. 220^5, a n d c h . 13. T h e n o w has a k i n d o f curious status as 
b o t h a subjective reference p o i n t and an objective p o i n t o n the 
t i m e c o n t i n u u m ( t h o u g h i t is n o t a part o f t i m e , since o n l y extended 
quantit ies can be parts o f extended quantit ies: I V . 11, 220^18-20). 
T h e n o w gets its name apparent ly f r o m the fact that at some t i m e 
an instant o f t i m e is, was, or wiU be ' n o w ' f o r us; b u t this suggests 
that the n o w is somehow dependent o n o u r consciousness for its 
existence. A r i s t o t l e seems t o f a U i n t o the t rap o f saying that for its 
fuU existence t i m e depends o n soul ( I V . 14, 223^21-9, w i t h Ross's 
criticisms, 68). O n the difference between A r i s t o t e U a n and m o d e r n 
semantics w i t h regard t o ' n o w ' , see H i n t i k k a (1973: 8 5 - 6 ) . 

T h e n o w is a m e a n {mesotes) n o t m e r e l y i n the sense o f be ing a 
m i d - p o i n t , b u t i n the sense o f being l i k e a geometric mean. I n the 
geometric m e a n a is t o b as b is t o c. H e r e the past t i m e is a 
beginning relat ive t o the present, whUe the present is a beginning 
relative t o the f u t u r e . 

A r i s t o t l e ' s argument seems t o be the foUowing: 

(1) T h e e x i s t e n c e o f the n o w is a necessary c o n d i t i o n for the 
existence o f t i m e ( f r o m B k . I V ) . 

(2) T h e n o w is in termediate between past and future . 

Point (2) is, I take i t , just i f ied at this p o i n t mere ly b y an appeal t o 
present experience. 

(3) Thus, i t is the end o f the past and the beginning o f the future . 
(4) Thus, there is t i m e before n o w (namely, the past) and after 

n o w (the f u t u r e ) . 
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A t this p o i n t we must suppose that A r i s t o t l e is n o t just t a k i n g the 
m o m e n t t h a t happens t o be present; he must m a i n t a i n that the 
same holds t r u e f o r any a r b i t r a r y m o m e n t o f t i m e . W e m a k e an 
i n d u c t i v e leap: 

(5) F o r any a r b i t r a r y m o m e n t o f t i m e , w h e t h e r past or f u t u r e , 
(4) holds t r u e . 

(6) Thus , there is n o b e g i n n i n g o r end o f t i m e . 
(7) B u t there is t i m e i f and o n l y i f there is m o t i o n . 
(8) Thus , m o t i o n is everlasting. 

Premiss ( i ) is an expression o f the fact t h a t t i m e is a c o n t i n u u m 
the dimensionless cross-sections o f w h i c h are nows. T h e n o w is a 
l i m i t o f t i m e ( I V . 14,222^12). T i m e and the n o w m u t u a l l y enta i l one 
another (219^33-220^1). T h e t h e o r y o f t i m e i n B o o k I V also entails 
premiss (2) (see 222^10-13). A n d premiss (3) is l i t t l e m o r e t h a n 
an expl ica t ion o f w h a t (2) means. I f , t h e n , we grant A r i s t o t l e his 
t h e o r y o f t i m e , we must accept the first three premisses o f the 
argument . 

(4) foUows f r o m the first three premisses. B u t t r o u b l e arises i n 
m o v i n g t o (5). A r i s t o t l e does indeed speak freely as i f i t is s imply a 
p r o p e r t y o f the n o w that i t always m a r k s a b o u n d a r y between the 
past and the f u t u r e . B u t i f the quest ion o f w h e t h e r there were an 
in f in i te past a n d f u t u r e were i n quest ion, i t seems that the objector 
t o i n f i n i t e t i m e should be free t o challenge the assumption that the 
n o w is a b o u n d a r y i n b o t h direct ions. W e m i g h t p u t the object ion i n 
this way. F r o m a subjective p o i n t o f v iew, i t is t r u e that m y nows are 
always boundaries between the past and the f u t u r e I perceive. B u t 
this p r o p e r t y o f b e i n g a b o u n d a r y is n o t p a r t o f the essence o f a 
n o w ; i t is o n l y a cont ingent fact o f m y subjective experience. O n e 
c o u l d give a perfect ly reasonable A r i s t o t e U a n account o f t i m e w i t h ­
o u t any subjective c o mp o ne nt . T h e n o w is s imply a datable p o i n t 
o n a t i m e c o n t i n u u m . I t is n o t p a r t o f its essence that the n o w jo ins 
past and f u t u r e ; b y nature , i t is m e r e l y a cross-section o f a t i m e 
c o n t i n u u m . I f that c o n t i n u u m has a first m o m e n t , t h e n there wiU 
be n o past before the first n o w . I t wiU p r o v i d e a b o u n d a r y f o r the 
f u t u r e , b u t none f o r the past. A r i s t o t l e ' s p h e n o m e n o l o g i c a l discus­
sion o f the n o w seems designed t o b l o c k such a possibi l i ty; b u t the 
objector should refuse t o accept that discussion. H e m i g h t weU 
m a i n t a i n that such an account is u n - A r i s t o t e U a n i n its subjective 
p o i n t o f v iew. T h e existence o f t i m e does n o t depend u p o n the 
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existence o f conscious subjects, any m o r e t h a n does the existence 
of space. 

A r i s t o t l e ' s quest ion, ' h o w w i U there be a before a n d an after i f 
there is n o t i m e ? ' at ^ i o - i i c o u l d be an ant ic ipat ion o f the present 
argument. I t c o u l d also p o i n t t o a m o r e subtle argument: i f , f o r 
instance, there were some t i m e i n the distant past w h e n t i m e d i d 
n o t exist, say io, w h a t sense w o u l d i t m a k e t o say, ' W h a t happened 
before ?о?' F o r the quest ion w o u l d be nonsensical. B u t i n fact, i t 
always makes sense t o ask, ' W h a t happened before ( o r after) tT f o r 
any t. T h u s there can be n o t i m e before w h i c h o r after w h i c h there 
is n o t i m e . C o m p a r e the condensed argument at Met. A6,1071*7-9. 
Such an argument presumes that w h a t is conceivable o r perhaps 
l inguist ical ly weU f o r m e d and meaningfu l reveals the way things 
real ly a r e — a p r e s u m p t i o n evident i n the Categories a n d elsewhere 
t h r o u g h o u t the A r i s t o t e H a n corpus. 

T h e r e is, however, one serious metaphysical chaUenge i n A r i s ­
totle 's quest ion, ' h o w w i U there be t i m e i f there is n o m o t i o n ? ' 
WhUe we can conceive o f a motionless w o r l d , e.g. that o f Melissus, 
can w e m a k e sense o f the n o t i o n that there is t i m e at aU i n that 
w o r l d ? I n p o i n t o f fact, we do measure t i m e i n terms o f n a t u r a l 
cycles, e.g. years, m o n t h s , and days, corresponding t o changes i n 
the p o s i t i o n o f the earth relat ive t o the sun and the m o o n relat ive 
to the ear th and sun. I f there were n o such cycles, h o w c o u l d we 
measure t ime? A n d indeed, what w o u l d i t m e a n t o say there was 
t ime? W e m i g h t imagine ourselves observing Melissus's w o r l d . B u t 
t h e n we seem t o be p u t t i n g his w o r l d i n a larger universe i n w h i c h 
there is change (namely , o u r o w n ) (cf. Berke ley , Principles 23, o n 
the p r o b l e m of i m a g i n i n g w i t h o u t an observer) . W e seem t o need 
some frame o f reference t o judge that a w o r l d is timeless; such a 
frame o f reference is possible only i n a w o r l d (even a subjective, 
inner one) i n w h i c h there is change. B u t , by hypothesis, Melissus's 
w o r l d is the w h o l e universe; i.e. i t has n o place f o r an observer w i t h 
a t e m p o r a l f rame o f reference. B u t the fact that there is n o r o o m 
f o r an observer, far f r o m m a k i n g Melissus's p o s i t i o n invulnerable , 
seems t o render his t h e o r y uninteUigible: even i f i t were t rue , n o 
one c o u l d ever k n o w i t . Thus A r i s t o t l e is r i g h t t o p o i n t o u t the 
p r o b l e m of a universe w i t h o u t change. W e can weU conceive o f a 
universe w i t h o u t apparent change; b u t we seem t o need t o posit 
some change to account f o r the very possibi l i ty o f m a r k i n g the 
passage o f t i m e relat ive t o w h i c h n o change is observed. 
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25I'28-252"5 

B y analogy t o the argument i n 251^17ff., i n t e r m i t t e n t m o t i o n w o u l d 
presuppose n o t o n l y a m o t i o n before the first m o t i o n , b u t also a 
m o t i o n after the last m o t i o n . I n the present case the t h i n g t h a t 
causes the per ishing must i tself per ish after aU other m o t i o n has 
ceased. B u t this seems t o r e q u i r e that some other agent cause this 
first agent t o per ish, etc. 

A r i s t o t l e ' s argument here is compressed and somewhat di f f icul t 
t o reconcUe w i t h the argument about the c o m i n g t o be o f m o t i o n 
(as C o r n f o r d r i g h t l y points out ; Ross, o n the other h a n d , t h i n k s i t 
is easy t o fiU i n the gaps). T h e earUer argument was a dUemma i n 
w h i c h the t w o disjuncts o f ( i ) the m o v e r and m o v e d c o m i n g t o be o r 
( n ) t h e i r be ing everlasting are examined separately. H e r e the cor­
responding case ( n ) , i n w h i c h the m o v e r and the m o v e d cont inue 
t o exist, is n o t considered, unless i t is i n the sentence, ' F o r be ing 
m o v e d a n d be ing able t o be m o v e d do n o t stop at the same 
t i m e . . . ' (^31-2), as C o r n f o r d notes. I n that case we must suppose 
t h a t the m o v e r and the m o v e d cease t o have the capacity t o m o v e 
( o r perhaps t o i n t e r a c t ) ; b u t that loss o f capacity requires a cause, 
etc. 

O n e f u r t h e r p r o b l e m is the fact t h a t ceasing t o exist does n o t 
seem t o be perfect ly s y m m e t r i c a l w i t h c o m i n g t o exist. W h i l e we 
m i g h t d e m a n d that the o r i g i n a l mover 's c o m i n g t o exist needs a 
cause, we m i g h t n o t be i n c l i n e d t o d e m a n d the same o f the last 
mover ' s ceasing t o exist. I n m o d e r n t h e r m o d y n a m i c s the law o f 
e n t r o p y requires an explanat ion f o r increasing order , b u t n o t f o r 
increasing disorder, since t h a t is the n a t u r a l course o f events. T h e 
p o i n t is n o t dependent o n m o d e r n physics, either: a simUar p r o b l e m 
is raised b y Plato t o the i m m o r t a l i t y o f the soul {Phd. 87b-e) . E v e n 
i f b y t r a n s m i g r a t i o n a soul inhabits m a n y bodies, i t m a y g r o w o l d 
i n t i m e l i k e a taUor w h o has w o r n o u t m a n y o f his o w n suits b u t 
w h o i n the e n d himsel f wears out . Cebes draws o n a common-sense 
compar ison between ceasing t o exist and h u m a n death. T h e exist­
ence o f a h u m a n being requires an external cause ( the parents) , b u t 
his death requires n o such cause, o n l y t i m e . I n l ight o f this p o t e n t i a l 
asymmetry , A r i s t o t l e should perhaps have devoted m o r e ef fort , 
n o t less, t o his argument o n the i m p o s s i b i l i t y t h a t m o t i o n s h o u l d 
perish. 
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252*4: ' m o t i o n at one t i m e , rest at another ' {hote men en hote 
d'ou): Does A r i s t o t l e m e a n the phrase to stand f o r (a) the m o d e l 
i n w h i c h m o t i o n begins o n l y once (as i n Anaxagoras) o r ( b ) the 
m o d e l o f the cosmos i n w h i c h m o t i o n and change alternate (as i n 
Empedocles) , o r t o cover both? O r does he mean t o indicate (c) a 
case i n w h i c h m o t i o n always existed b u t finally ceases: i.e. the 
inverse of Anaxagoras 's cosmos (and is that w h y the posit ive l i m b 
of the antithesis comes before the negative)? F u r t h e r m o r e , since 
the present paragraph c o u l d be t a k e n t o pro ve (c) and the previous 
argument t o have p r o v e d (a) , perhaps ( d ) A r i s t o t l e th inks that 
by r u l i n g o u t (a) and (c ) , we have ipso facto r u l e d o u t ( b ) , w h i c h 
involves repeated cases o f start ing and stopping. 

A r i s t o t l e has used the phrase hote men, hote de i n 251*24-5, 
where the context d i d n o t involve ( b ) , b u t only , apparently , (a) . 
Thus, i t does n o t appear that A r i s t o t l e is necessarily addressing ( b ) 
at a l l . O n the o t h e r h a n d , he does n o t i n w h a t fo l lows seem t o m a k e 
a clear t r a n s i t i o n t o addressing ( b ) separately. So i t m a y be that he 
accepts something hke ( d ) , w i t h o u t , however, hav ing singled o u t 
a l ternat ing m o t i o n and rest as a special case. T h a t is, i f his argu­
m e n t has the perfect ly general consequence that there cannot be a 
t i m e w h e n there is n o m o t i o n , he need n o t challenge ( b ) at a l l . T h e 
i n t e r p r e t a t i o n o f the passage depends crucial ly o n h o w we take the 
w h o l e argument o f the chapter; see f u r t h e r discussion i n Conc lud­
ing R e m a r k s t o this chapter. F o r n o w , I take i t that the i n t e r m i t t e n t 
m o t i o n A r i s t o t l e is discussing does n o t i m p l y a l ternat ing m o t i o n 
and rest, b u t rather the possibihty that at some t i m e there is m o ­
t i o n , at some t i m e rest, w i t h o u t specifying h o w m a n y times m o t i o n 4 
and rest m i g h t recur, o r i n what o r d e r they m i g h t occur. 

252*5: 'sheer fantasy': A r i s t o t l e uses plasma i n s imi lar expressions 
i n Cael. I I . 289*6 and *25 as a strong assertion o f absurdity (cf. also 
plasmödes ( ' fantastic ') : 5, 257*23). 

T h e beginning o f the new paragraph constitutes a crucial t u r n f o r 
understanding A r i s t o t l e ' s overa l l argument. See C o n c l u d i n g Re­
marks t o this chapter. 

252"7-10 

' L o v e a n d Strife ru le a n d cause m o t i o n i n t u r n , and rest i n the 
intermediate t i m e ' : i t is n o t very clear what A r i s t o t l e is saying i n 
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this compressed account. A r i s t o t l e makes a s imi lar r e m a r k at 
250^26-9 (see o n 250^23 above). B u t whereas i n the f o r m e r passage 
he stressed the m o t i o n and rest o f the cosmos itself, here he dis­
cusses the act iv i ty o f L o v e a n d Strife, ( i ) Does e.g. L o v e r u l e and 
cause m o t i o n d u r i n g p a r t o f the cycle, t h e n rest w h e n Strife is i n the 
ascendant? O r ( i i ) does L o v e r u l e p a r t o f the t i m e , cause m o t i o n 
f o r a longer stretch o f the cycle (i .e. w h e n i t is n o t necessarily 
r u l i n g , b u t is stiU active), and rest w h e n there is n o m o t i o n i n the 
cycle, presumably w h e n the elements are perfect ly u n i t e d i n 
the Sphere and perfect ly separated i n the chaos b r o u g h t o n b y 
Strife? W h a t e v e r A r i s t o t l e ' s v iew, b o t h interpretat ions have p r o b ­
lems. A s t o ( i ) , i t appears that r u l i n g a n d causing m o t i o n are n o t 
coextensive: B35 portrays a gradual ly expanding sphere o f i n f l u ­
ence f o r L o v e ( o n the i n t e r p r e t a t i o n o f the f ragment , see G r a h a m 
1988: 308 and n . 39). I t is possible, however , t h a t e.g. w h e n Love 's 
d o m i n i o n is expanding. Strife is n o t causing any new separations t o 
occur, a n d i n this sense has ceased t o cause m o t i o n , even t h o u g h 
its law stiU prevaUs i n p a r t o f the w o r l d . A s t o ( n ) , r u l i n g and rest 
are n o t m u t u a l l y exclusive: the Sphere seems t o be at perfect rest, 
w i t h n o strife i n its l imbs (B27a) , ' re jo ic ing i n c ircular so l i tude ' 
(B27. 4, B28. 2) . A l t h o u g h the acme o f Strife's r u l e is less weU 
d o c u m e n t e d , presumably Stri fe m i g h t rest whUe the elements are 
complete ly separated. T h e r e are t imes o f act iv i ty , dominance , and 
rest o f the t w o forces L o v e and Stri fe , b u t t h e i r r e l a t i o n requires a 
m o r e subtle h a n d l i n g t h a n A r i s t o t l e gives t h e m , and they cannot 
s imply be i d e n t i f i e d w i t h periods o f m o t i o n a n d rest i n the cosmos. 
O n the a l t e r n a t i o n o f rest and m o t i o n i n Empedocles see n o w 
O ' B r i e n (1995). 

I n any case, A r i s t o t l e ' s object ion seems t o be t h a t one w h o says 
i t is n a t u r a l f o r m o t i o n and rest t o alternate owes us a f u r t h e r 
account o f h o w this takes place. I f m o t i o n succeeds rest i n the 
cosmos, there must be some reason f o r the o r i g i n a t i o n o f m o t i o n . 
N o w , i n fact, Empedocles does supply a reason, i n terms o f the 
fluctuating d o m i n i o n o f L o v e a n d Strife. A t this p o i n t , however, 
A r i s t o t l e w i U presumably object t h a t the account given is n o t ap­
p r o p r i a t e f o r physical explanat ion: i t is a psychological o r social 
account o f the i n t e r a c t i o n o f t w o personifications, n o t an account o f 
n a t u r a l m o t i o n s . O r , i f we l o o k at L o v e and Strife as forces rather 
t h a n as personas, we have m e r e l y pushed back the explanat ion b y 
n o t i n g that they act i n t e r m i t t e n t l y . W h y do they d o so? 
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252*8: ' i n t u r n ' {en merei): f o r the meaning , see L S J s.v. μέρος I I . 
2, cf. *20 and *28 ( a n d eari ier 250^27) echoing Empedocles B17. 29, 
' they [the f o u r elements plus the forces o f L o v e and Strife] ru le i n 
t u r n as t i m e rol ls r o u n d ' ; i.e. they take turns r u l i n g . T h e phrase is 
p i c k e d u p also by Plato, Sph. 242e5, i n discussing the 'Sici l ian 
Muses'; f o r s imi lar phrases i n the p o l i t i c a l context o f a l ternat ing 
ru le , see B o n i t z 455^13-23. T h e p r i n c i p l e o f a l ternat ing ru le was a 
centre-piece o f democrat ic p o h t i c a l r e f o r m , a n d was t a k e n over as 
a def ining concept o f h e a l t h i n G r e e k medica l t h e o r y ( A l c m a e o n 
B 4 ) a n d o f cosmic justice i n phi losophy. See Vlastos (1946: 80 n. 
105; 1947: 158 et passim). 

252*10: 'a single p r i n c i p l e o f m o t i o n ' (mia arche): A r i s t o t l e p r o b ­
ably intends a contrast w i t h Empedocles ' t w o principles o f m o t i o n , 
as commentators universal ly take the passage. H o w e v e r , arche can 
mean 'beg inning ' as weU as ' p r i n c i p l e ' , and i t is possible that he has 
i n m i n d 'a single b e g i n n i n g o f m o t i o n ' , i n contrast t o Empedocles ' 
r e c u r r i n g cycles o f m o t i o n . 

252'11-12 

' there is n o t h i n g disorder ly i n things w h i c h happen b y o r according 
to nature ' : this p o i n t echoes a weU-established A r i s t o t e U a n p r i n c i ­
ple that nature is a cause that acts f o r an end {Phys. I I . 8, 199*32¬
3), that nature does n o t h i n g i n v a i n (e.g. Cael. I . 4, 271*33), that 
n a t u r a l events occur always or f o r the most part {Phys. I I . 8, 
198*34-6). I m p l i c i t i n aU these characterizations is the m o r e general 
c la im that nature acts i n a regular, o r d e r l y way, an assumption that 
guided aU early G r e e k n a t u r a l phi losophy. U n l i k e the Presocratics, 
however, A r i s t o t l e sees the regularit ies as having a place w i t h i n a 
teleological f r a m e w o r k . 

252*14-16 

There seem t o be t w o problems w i t h supposing that m o t i o n occurs 
after an indef ini te t i m e w h e n there was n o m o t i o n : ( i ) the change 
presupposes an undefinable r e l a t i o n between in f in i te periods o f 
rest and m o t i o n ; (2) there w o u l d be n o expla ining w h y this change 
happened n o w rather t h a n at some previous t i m e . A s t o ( i ) , i f t i m e 
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has n o beg inning , t h e n an i n f i n i t e t i m e w i U pass before any datable 
b e g i n n i n g o f m o t i o n ; and i f m o t i o n continues ever after (as i t does 
f o r Anaxagoras , B12, B13) , since t i m e has n o end, m o t i o n w i U exist 
f o r an i n f i n i t e t i m e . B u t according t o the previous sentence (^13-
14), there can be n o r a t i o between i n f i n i t e quantit ies . N o t e t h a t 
even i f the t i m e o f m o t i o n were t a k e n as finite, A r i s t o t l e w o u l d 
have objected o n the simUar g r o u n d that there c o u l d be n o r a t i o 
between an i n f i n i t e and a finite q u a n t i t y . 

O b j e c t i o n (2) already appears i n Parmenides, B 8 . 9-10, w h i c h , 
l i k e the present passage, seems t o appeal t o a tacit Pr inc ip le o f 
Sufficient Reason (cf. above o n 251^17). I f an event E happens at 
t i m e i , there ought t o be some reason w h y E happened at t ra ther 
t h a n at some other t i m e . E v e r y event, t h e n , should have some 
cause, and, i n part icu lar , this cause should give a scientifically 
adequate explanat ion o f w h y the event happened w h e n i t d i d 
(cf. Barnes 1979b: i . 187-8). 

252^17-22 

T h e r e m a i n d e r o f the paragraph makes i t clear that the previous 
argument is d irected n o t at Empedocles and company, w h o m the 
opening o f the paragraph l e d us t o expect as the target, b u t at those 
w h o do n o t have a cyclical account o f change. T h e in f in i te periods 
o f rest and m o t i o n characterize a cosmos i n w h i c h the beg inning o f 
m o t i o n happens o n l y once; the inexpUcable event o f i n c i p i e n t m o ­
t i o n occurs i n such a cosmos. I f one is t o have b o t h cosmic rest and 
cosmic m o t i o n , i t is bet ter t o envisage cycUcal change, because at 
least here there w i U be some p r i n c i p l e o f order , e.g. the a l ternat ing 
dominance o f L o v e a n d Stri fe i n Empedocles ' w o r l d . 

252^19: ' i t is bet ter t o say w i t h Empedocles ' : i.e. t h a n t o say w i t h 
Anaxagoras that the cosmos has a u n i q u e beginning. 

252^22^ 

A l t h o u g h a cycUcal cosmos is bet ter t h a n one t h a t is generated o n l y 
once, A r i s t o t l e does n o t accept the cyclical account either. H e r e he 
complains that Empedocles never real ly explains w h y m o t i o n must 
be i n t e r m i t t e n t i n the cycle. T h e r e are, indeed, t w o cosmic forces. 
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b u t they d irect ly account f o r di f ferent sorts o f m o t i o n , n o t di f ferent 
periods o f m o t i o n and rest (*25). Some d e d u c t i o n is needed of t h e i r 
cosmic effect f r o m t h e i r causal activity. Empedocles m i g h t reply 
that the explanat ion is i m p l i c i t i n the story of cyclical development: 
i n this s i tuat ion L o v e does this. Strife does that , because L o v e jo ins 
together. Strife separates, etc. Y e t A r i s t o t l e w o u l d stiU w a n t an 
argument t o show exactly w h y each force acts as i t does. 

I n general, A r i s t o t l e desires Empedocles t o specify the d o m a i n 
i n w h i c h L o v e and Strife p r o p e r l y apply. O f course, they apply 
p r i m a r i l y to the r e a l m of h u m a n r e l a t i o n s h i p s — n o t t o cosmology. 
T o get t o cosmology, one w i U have t o m a k e an induct ive leap; 
A r i s t o t l e wants the leap t o be made expl ic i t and defended as an 
appropr iate general izat ion. I n effect, he is d e m a n d i n g a scientific 
m e t h o d , n o t a speculative insight, however grand. 

252"27-32 

252*28: ' i n t u r n ' {en merei): see note o n *8. I n the h u m a n w o r l d 
L o v e a n d Strife ( i f indeed we can isolate these as objective powers) 
act concurrent ly . W h y , t h e n , should one o f t h e m dominate at one 
t i m e a n d another at another t ime? Empedocles may be t h i n k i n g o f 
cycles o f war and peace between city-states, or o f p o l i t i c a l h a r m o n y 
and strife w i t h i n the city-state as a m o d e l . B u t again, this k i n d o f 
tacit analogy rates o n l y as a beg inning p o i n t o f phi losophical or 
scientific invest igat ion f o r A r i s t o t l e , as indeed f o r us. 

Elsewhere {Met. A 4 , 985*21-9, B 4 , 1000*24ff.; GC I I . 6, 333 '19-
21) A r i s t o t l e criticizes Empedocles f o r n o t g iv ing an adequate char­
acterizat ion of L o v e a n d Strife: a l though L o v e is supposed to j o i n 
things, i t separates the p o r t i o n s o f the elements w h e n i t compounds 
t h e m w i t h other elements; and a l t h o u g h Strife is supposed t o sepa­
rate things, i t jo ins p o r t i o n s o f the same elements. T h e cr i t ic ism 
is n o t complete ly fair: o n the p o l i t i c a l m o d e l Empedocles pre­
supposes, the rea l chaUenge is t o uni te u n l i k e bodies, e.g. r i c h and 
p o o r classes; L o v e jo ins t h e m . Strife tears t h e m apart. Cohesion 
w i t h i n the class does n o t r e q u i r e explanat ion, b u t adhesion be­
t w e e n classes does. Nevertheless, i t remains t rue that Empedocles 
does n o t give anything hke a scientific d e f i n i t i o n o f the forces that 
rule the universe. A r i s t o t l e also complains that we need a f u r t h e r 
cause t o account f o r the beginning o f the act iv i ty o f L o v e and 
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Strife , respectively, a n d this w i l l be the rea l first cause ( G C 11. 6, 

3 3 4 ' 7 ^ ) · 

252^31: N o t o n l y the a l ternat ing dominance o f L o v e and Strife, 
b u t also the equal i ty o f t h e i r respective d o m i n i o n s , needs an 
explanat ion. 

252"32-'5 

A r i s t o t l e launches i n t o a d i a t r i b e about explanat ion o f universal 
condit ions . F r o m D e m o c r i t u s , he extracts a c l a i m o r assump­
t i o n that everlasting condi t ions need n o explanat ion. W h e t h e r 
D e m o c r i t u s asserted or i m p l i e d such a v i e w is unclear. I f A r i s t o t l e 
is m e r e l y i n f e r r i n g f r o m the r e m a r k he cites at ^35, his evidence 
is weak. D e m o c r i t u s c o u l d be s imply i n v o k i n g a p r i n c i p l e o f the 
u n i f o r m i t y o f nature i n reconstruct ing the p r e h i s t o r y o f the cosmos. 
Ps.-Plutarch, Stromateis 7 ( D i e l s 1879: 581. 8 - i i ) , says o n l y t h a t 
the chain o f causes w h i c h predetermines (prokatechesthai) events 
past, present, a n d f u t u r e has n o beginning. I t is also possible that 
A r i s t o t l e is c i t i n g D e m o c r i t u s m e r e l y as someone w h o appeals t o 
p h e n o m e n a that always happen ( i n whatever context) as some sort 
o f exp lanat ion f o r t h e m . O f course, i f this is so, D e m o c r i t u s m a y 
n o t be t r y i n g t o explain the p h e n o m e n a , b u t j u s t t o convince us that 
whatever e x p l a n a t i o n he gives is consistent w i t h experience. H i n t s 
i n A r i s t o t l e {Cael I I I . 2,300^8-11; GA I I . 6,742^17ff.) suggest that 
D e m o c r i t u s appeals t o the always specifically i n accounting f o r the 
m o t i o n o f the atoms. I n any case, A r i s t o t l e is d isappointed that his 
predecessors d i d n o t expla in i n t e r m i t t e n t change o n the basis o f 
some p r i o r p r i n c i p l e . A r i s t o t l e h imsel f w i U acknowledge the p r i n c i ­
ple o f u n i f o r m i t y o f nature later (7, 261^24-6). 

Barnes (1979b: i i . 129-30) maintains t h a t A r i s t o t l e is ascribing 
t o D e m o c r i t u s a r e g u l a r i t y t h e o r y o f causation, and cr i t ic iz ing i t as 
inadequate. A c c o r d i n g t o D e m o c r i t u s , t o expla in an event is just 
t o show t h a t i t fits i n t o a p a t t e r n o f regular occurrences i n w h i c h 
physical objects behave the same way every t i m e . A c c o r d i n g t o 
A r i s t o t l e , t o locate a r e g u l a r i t y is n o t t o expla in , b u t t o p r o v i d e the 
s tar t ing-point f o r a genuine e x p l a n a t i o n t h a t w i U teU w h y i t has 
t o be so. A l t h o u g h w e are n o t i n a p o s i t i o n t o judge w h e t h e r 
A r i s t o t l e ' s reading o f D e m o c r i t u s is fa ir , this metatheoret ica l di f­
ference seems t o separate A r i s t o t l e f r o m his Presocratic forebears. 
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A r i s t o t l e seeks t o render the cosmos m a x i m a l l y inte l l ig ib le , 
whereas the atomists seem t o settle f o r a descr ipt ion of regularit ies. 

251*35-252*2: A c c o r d i n g t o A r i s t o t l e ' s t h e o r y o f scientific expla­
n a t i o n , first pr inciples are k n o w a b l e b u t n o t demonstrable, w h i l e 
other universal claims are subject t o p r o o f o r d isproof (An. Post. 1. 
1-3). T h a t the i n t e r i o r angles o f a tr iangle are equal t o 180° is an 
everlasting t r u t h , b u t , contrary to w h a t Democr i tus ' s v iew entails 
( i f he holds the v iew A r i s t o t l e attr ibutes t o h i m ) , i t is provable . T h e 
t h e o r e m seems to have been a w e l l - k n o w n fact o f geometry: the 
proof , according t o E u d e m u s , goes back to the Pythagoreans 
(Proclus, in Euclid. I , 379. 2-6 F r i e d l e i n ; a di f ferent , less self-
contained b u t equal ly elegant, p r o o f is given i n EucUd 1, p r o p . 32). 

252*3-4: 'being everlasting . . . everlasting' (aidiotes... aidios): 
here one wants t o d r a w a contrast between w h a t is everlasting, 
i.e. exists at aU t imes, a n d what is timeless, non-tensed, eternal , 
outside t i m e , or i n general t i m e independent i n any o f several 
possible senses. Nevertheless, A r i s t o t l e seems n o t ever t o counte­
nance the timeless. I t is controvers ia l whether his predecessors 
do (see O w e n 1966); b u t whatever moves were made i n the direc­
t i o n o f a timeless existence, the closest A r i s t o t l e comes is the 
o m n i t e m p o r a l . (See H i n t i k k a 1973: ch. 4.) I n o r d e r t o a v o i d mis­
leading associations w i t h m o r e exotic concepts o f e terni ty , I trans­
late aidios a n d cognates b y 'everlasting' and cognates (cf. G u t h r i e 
1965: 29). A s H i n t i k k a notes (1973: 8 3 - 4 ) , the t e r m aiönios was 
available f o r 'e ternal ' , b u t is n o t used w i t h that meaning by Plato or 
A r i s t o t l e . 

252*4: 'cause' {aition): the G r e e k t e r m is m o r e general t h a n the 
Engl i sh t e r m , at least i n scientific contexts ( i n o r d i n a r y language 
the EngUsh t e r m is almost as b r o a d as the Greek: G r a h a m 1987: 
165). A cause supphes an answer t o the question, ' W h y ? ' ; i.e. i t 
supplies the basis o f a 'because': Phys. I I . 7,198*14-16; An. Post. I I . 
I I , 94*28ff.; Met. Z17,1041*9-28; Wicksteed and C o r n f o r d i . 126-7, 
165; W i e l a n d (1962: 261-2); Vlastos (1969: 292ff . ) ; H o c u t t (1974); 
M o r a v c s i k (1974). ( N o t e , however, that a cause is not a mere 
l inguistic explanat ion, b u t a rea l e n t i t y that grounds the explana­
t i o n : M o r a v c s i k (1991). O n A r i s t o t l e ' s development o f the four-
cause theory , see G r a h a m 1987: ch. 6.) I f the ' w h y ' asks f o r an 
explanat ion i n terms o f a static p r i n c i p l e , the answer wül n o t be a 

57 



252^32-^5 P H Y S I C S 

'cause' i n the strong sense usually used i n scientific accounts. F o r 
example, ' W h y is the sum o f angles o f a t r iangle equal t o 180°?' 
'Because . . . [a p r o o f f o l l o w s ] . ' 

C o n c l u d i n g R e m a r k s : T h e Structure of the Argument 
in Chapter 1 

A l t h o u g h the general t e n o r o f A r i s t o t l e ' s argument is clear enough, 
the precise structure o f the argument is less clear. A r i s t o t l e 
begins his argument (250*'23) p r o p e r w i t h a d i s t i n c t i o n between a 
cosmological m o d e l i n w h i c h m o t i o n begins once and f o r a l l after 
an indef in i te p e r i o d o f rest (here Anaxagoras provides the para­
d i g m ) and a m o d e l i n w h i c h m o t i o n and rest al ternate (as i n 
Empedocles) . This leads us t o expect that his r e f u t a t i o n o f alterna­
tives t o the v i e w t h a t m o t i o n is everlasting w i U faU i n t o t w o cor­
responding parts. A n d indeed, we can read the argument as 
e x h i b i t i n g a t w o f o l d structure, w i t h a cr i t i c i sm o f Anaxagoras 's 
m o d e l b e g i n n i n g at 251^8 a n d a cr i t i c i sm o f Empedocles ' m o d e l 
b e g i n n i n g at 252^5. T h e n the m a j o r points o f the argument w o u l d 
be as foUows (cf. A p p e n d i x I : O u t l i n e o f the A r g u m e n t ) : 

( I ) M o t i o n has always existed i n the w o r l d . 
( A ) T h e r e are t w o ways i n w h i c h m o t i o n m i g h t n o t always 

have existed (250^23). 
(1) M o t i o n m i g h t begin after an i n f i n i t e p e r i o d o f rest. 
(2) M o t i o n and rest m i g h t alternate. 

( B ) ( A i ) is impossible (251^8). 
( C ) ( A 2 ) is impossible (252^5). 

O n e crucia l quest ion is w h a t A r i s t o t l e t h i n k s he has p r o v e d w h e n 
he rules o u t i n t e r m i t t e n t m o t i o n at 252^4. H e seems t o be r u l i n g 
o u t the change f r o m m o t i o n t o rest, or vice versa, i n general, n o t 
a l ternat ing cycles o f m o t i o n and rest as i n Empedocles (see note ad 
loc.). B u t i f that is so, i t seems he has n o t addressed one o f the key 
models w h i c h his argument is t o refute; so he m i g h t be expected t o 
take t h a t u p i n the final section o f the chapter, i.e. section C, w h i c h 
s h o u l d thus be concerned w i t h Empedocles ' p o s i t i o n . 

I a m t e m p t e d t o read the argument of the chapter as be ing 
developed i n this way. B u t a close reading does n o t support the 
i n t e r p r e t a t i o n . Section C begins w i t h a reference t o those w h o 
defend the v i e w just rejected o n the grounds that i t is n a t u r a l ( ' A n d 
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the same goes f o r saying that things are n a t u r a l l y thus' : 252*5-6). 
T h e v iew just rejected is ( A i ) , so i t seems that A r i s t o t l e has stiU 
n o t n a r r o w e d his cr i t ic ism t o ( A 2 ) . F u r t h e r m o r e , Anaxagoras is 
b r o u g h t i n t o the discussion ( * i o - i i ) , as t h o u g h A r i s t o t l e is n o t 
focusing o n the contrast between Empedocles a n d h i m , b u t o n the 
possibiUty that Anaxagoras , t o o , m i g h t use the defence that inter­
m i t t e n t m o t i o n is n a t u r a l . 

Thus , whUe the reading suggested i n the o u t l i n e above has at­
tract ive features, and m i g h t weU have p r o v i d e d a t ighter structure 
to the argument o f the chapter, i t does n o t seem to represent 
A r i s t o t l e ' s argument. F o r the rea l structure o f the argument see 
A p p e n d i x I . 

C H A P T E R 2 

H e r e A r i s t o t l e sets u p some possible objections to his o w n account 
of change as everlasting, and brief ly responds t o t h e m . T h e objec­
t ions p r o v i d e b o t h a just i f i cat ion f o r opposed theories a n d a source 
o f puzzles or problems {aporiai) o f the sort A r i s t o t l e c o m m o n l y 
uses t o test the p o w e r o f his o w n explanations. H i s o w n t h e o r y 
should be able to expose the faUures of opposing theories, perhaps 
by diagnosing the errors i n h e r e n t i n arguments o n t h e i r behalf . I t 
should also be able to resolve the problems. I n d e e d , the so lut ion o f 
a p r o b l e m is a discovery (heuresis, NE V I I . 3, 1146*7-8). F o r an 
inf luent ia l discussion o f A r i s t o t l e ' s dialect ical m e t h o d , see O w e n 
1961 (see f u r t h e r be low, note o n 3, 254*30). N o t e , however, that 
A r i s t o t l e does n o t a t t r i b u t e any o f the arguments t o any part icular 
phi losopher. H e seems t o be reconstruct ing possible arguments f o r 
the t h e o r y that m o t i o n is n o t everlasting. 

252V12 

T h e first argument that m o t i o n is n o t everlasting presumes a 
b a c k g r o u n d o f A r i s t o t e l i a n assumptions. A r i s t o t l e individuates 
m o t i o n s b y t h e i r 'whence a n d w h i t h e r ' — i . e . b y t h e i r s tart ing-
p o i n t and e n d - p o i n t — a s weU as b y the subject o f the m o t i o n , 
the cause o f the m o t i o n , and the t i m e o f the m o t i o n (Phys. V . 1; 
see Penner 1970). M o t i o n is defined i n p a r t b y its beginning and 
end-points, w h i c h p r o v i d e its l i m i t s ; i f there are n o hmits , the 
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m o t i o n w i U be undefinable a n d uninteUigible . M o r e o v e r , an 
i n f i n i t e distance cannot be traversed {Phys. V I . i o , 241^26-^11). 
B u t i n any case the universe is finite, so rect i l inear m o t i o n must 
be finite (Phys. I I I . 5; CaeL I . 9). A r i s t o t l e h imsel f endorses such 
arguments (cf. ^28-31), b u t i t is d o u b t f u l that any o f his predeces­
sors w o u l d . I n part icu lar , the atomists h o l d t h a t the universe is 
i n f i n i t e , and so w o u l d reject A r i s t o t l e ' s denia l t h a t in f in i te m o t i o n is 
possible. 

252^12-16 

T h e second argument makes a connect ion between a l ternat ing 
m o t i o n a n d rest i n i n a n i m a t e objects and such m o t i o n i n the 
cosmos. T h e fact that i n d i v i d u a l sensible objects are sometimes at 
rest and sometimes i n m o t i o n is an i n d i c a t i o n o f the w a y i n w h i c h 
the w o r l d as a w h o l e can alternate between rest and m o t i o n . I f i t is 
n o t possible f o r m o t i o n t o come t o be where i t was n o t before, t h e n 
i n d i v i d u a l objects should n o t be able t o aUernate between rest and 
m o t i o n ; b u t i f they d o alternate, t h e n i t must be possible i n general 
f o r m o t i o n t o appear where i t d i d n o t exist before. 

252'17-28 

T h e t h i r d argument is simUar t o the second—indeed, we m a y v i e w 
i t as an extension o f it—^but i t concentrates o n the s t r i k i n g abiUty o f 
l i v i n g things t o or ig inate t h e i r o w n m o t i o n . I n a n i m a t e objects 
r e q u i r e some external agency {dunamis) t o set t h e m i n m o t i o n , 
w h i l e animate objects have t h e i r o w n i n t e r n a l agency (phusis). 
A c t u a l l y , this is n o t q u i t e i n l ine w i t h A r i s t o t l e ' s view: he holds t h a t 
s imple bodies have i n t e r n a l agency w i t h regard t o t h e i r p r o p e r 
m o t i o n (CaeL I . 2; Phys. I I . 1). F i r e and air t r a v e l u p t o t h e i r n a t u r a l 
places, ear th a n d water t r a v e l d o w n . T h e fifth e lement travels w i t h 
c ircular m o t i o n . B u t apart f r o m a p r i m i t i v e i n t e r n a l agency, i n a n i ­
m a t e objects d o n o t or ig inate t h e i r o w n m o t i o n s . B y contrast, l i v i n g 
things are capable o f complex and unpredictable m o t i o n s ; thus they 
p r o v i d e the best examples o f o r i g i n a l o r apparent ly uncaused 
m o t i o n f o r compar ison w i t h alleged o r i g i n a l m o t i o n s i n the cosmos. 
A r i s t o t l e ' s arguments later i n Chs. 4 a n d 6 w i U cal l i n t o quest ion his 
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o w n established principles o f n a t u r a l m o t i o n . F o r n o w he presumes 
these principles as p a r t o f the object ion. 

W a t e r l o w (1982: 220-1) points o u t that this object ion is prema­
ture: n o t h i n g A r i s t o t l e has said commits h i m to the t w o claims 
presupposed b y the object ion: namely , (a) there is a single change 
predicated o f the universe as a w h o l e , a n d ( b ) this change is ever­
lasting. So far, a l l A r i s t o t l e has c o m m i t t e d himsel f to is the c l a i m 
that there is always change i n the universe. I t is f u l l y compat ib le 
w i t h this c l a i m that this change m i g h t reside i n di f ferent bodies 
w h i c h come i n t o m o t i o n and cease t h e i r m o t i o n at d i f ferent t imes, 
so l o n g as at least one o f t h e m is always i n m o t i o n . Clear ly A r i s t o t l e 
is ant ic ipat ing his o w n stronger pos i t ion and objections that c o u l d 
be raised t o i t . 

T h i s p o i n t suggests a f u r t h e r p r o b l e m , n o t not iced b y W a t e r l o w : 
ob jec t ion ( i ) is also premature . F o r , h k e object ion (3) , i t assumes 
that there must be a single cont inuous m o t i o n that is everlasting. 
I f one's v iew were that there is always m o t i o n i n the universe, b u t 
that this m o t i o n consists o f episodes o f f ini te m o t i o n (perhaps 
by perishable subjects), ( i ) w o u l d pose n o threat . Inc identa l ly , the 
same account appUes t o the second object ion t o o , so that aU 
three objections presuppose a p o s i t i o n that A r i s t o t l e has n o t yet 
art iculated. 

A r i s t o t l e already seems to be assuming that the subject o f cosmic 
change is the cosmos itself, w h i c h f o r A r i s t o t l e is ident ica l w i t h the 
w h o l e universe. T h o u g h n o t h i n g he has said so far entaUs this v iew, 
he is t h i n k i n g o f the universe as the subject o f a u n i t a r y everlasting 
change, w h i c h must n o w be explained a n d just i f ied. 

252*26-7: T h e microcosm/macrocosm dis t inct ion derives f r o m 
D e m o c r i t u s B34. M a n y Presocratics saw our w o r l d as a closed 
cosmos inside an inf in i te expanse o f continuous mat ter 
( A n a x i m a n d e r , A n a x i m e n e s , Anaxagoras) o r an in f in i te expanse 
of unorganized atoms a n d v o i d ( D e m o c r i t u s ) . A r i s t o t l e adopts the 
p ic ture f o r the sake o f argument; b u t o f course he rejects the n o t i o n 
that there is a n y t h i n g outside the finite cosmos b o u n d e d by the 
sphere o f the stars. See Cael. I . 5-9, esp. 9, 279*9ff., and Phys. I I I . 
5, 204*34ff. ( I t is t rue that he makes obscure remarks about ' the 
things there ' (ta'kei), i.e. outside the heavens, enjoying the best 
k i n d o f l i fe: CaeL 279*18-22; b u t i n any case such things do n o t have 
body, *16-17 cf. o n 10, 267*19-26.) 
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252**28-253^2 

N o t surpris ingly, A r i s t o t l e accepts the principles enunciated i n ( i ) . 
H o w e v e r , later o n i n C h . 8 he w i U show h o w circular m o t i o n has 
special propert ies w h i c h aUow i t t o be everlasting. A U o f A r i s t o t l e ' s 
answers here are p r o g r a m m a t i c , and w i U r e q u i r e a fuU e luc idat ion 
later i n his treatise. 

2 5 3 " 2 ^ 

A r i s t o t l e w i U stress the ro le o f the external m o v e r i n c i r c u m v e n t i n g 
this di f f icul ty . H i s r e p l y is developed i n Ch. 4. 

253V21 

A r i s t o t l e ' s p r e l i m i n a r y r e p l y t o (3) is unexpected. H e rejects the 
p r o f f e r e d descr ipt ion o f the s i tuat ion: the a n i m a l that was n o w at 
rest, n o w i n m o t i o n , was n o t real ly complete ly motionless w h e n at 
rest. T h e r e is some m o t i o n going o n i n the a n i m a l aU the t i m e , and 
this m o t i o n must be a response t o the e n v i r o n m e n t . E v e n t h o u g h 
an a n i m a l seems t o be complete ly stiU, e.g. i n sleep, we must posit 
some unobserved m o t i o n t o account f o r its later movements . (See 
A r i s t o t l e ' s f u r t h e r discussion o f a n i m a l m o t i o n at 6, 259^1-16.) 
W h a t A r i s t o t l e says here is compat ib le w i t h a behaviourist ic posi­
t i o n based o n a mechanistic physics. E v e r y observed behaviour is 
t o be traced t o some previous behaviour or some e n v i r o n m e n t a l 
st imulus; every m o t i o n is t o be traced t o some previous m o t i o n . 
A r i s t o t l e ' s defence o f te leology i n Phys. I I w o u l d lead us t o expect 
a f u r t h e r analysis i n terms o f ends or goals rather t h a n i n terms o f 
antecedent m o t i o n s and dispositions o f matter . W i U A r i s t o t l e 
g r o u n d a n i m a l m o t i o n i n teleology? H o w w i U the te leology o f 
Phys. V I I I square w i t h that o f Phys. I I ? 

I n fact, there seem t o be t w o di f ferent solutions t o the p r o b l e m 
suggested i n A r i s t o t l e ' s remarks . T h e p o i n t c o u l d be that the 
a n i m a l is never complete ly at rest: some m o t i o n is always going o n , 
such as a heartbeat. Thus , the o r i g i n a t i o n o f m o t i o n can i n p r i n c i p l e 
be expla ined i n terms o f a chain o f i n v o l u n t a r y m o t i o n s buUding 
f r o m an unobservable t o an observable change. O r the p o i n t c o u l d 
be t h a t the e n v i r o n m e n t is always i m p i n g i n g u p o n the a n i m a l , and 
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that some perhaps unobserved change i n the e n v i r o n m e n t can 
tr igger an observable response i n the animal . T h e t w o sorts o f 
explanat ion are n o t i n c o m p a t i b l e , b u t they are independent o f one 
another i n the sense that one m i g h t apply w h i l e the other d i d not . 
W h e n A r i s t o t l e says. T h e a n i m a l itself is n o t reponsible for the 
m o v e m e n t o f this [cont inuously m o v i n g ] part , b u t perhaps the 
e n v i r o n m e n t is ' (^12-13), he seems t o conflate cont inuous i n v o l u n ­
tary m o t i o n s such as heartbeats w i t h reflexive responses t o the 
e n v i r o n m e n t . B u t surely we do n o t w a n t t o m a k e a heartbeat 
dependent o n the e n v i r o n m e n t i n the same way a knee-jerk is 
( a l t h o u g h o f course a st imulus i n the e n v i r o n m e n t c o u l d increase 
the heartbeat) . L a t e r , A r i s t o t l e wiU aUow b o t h k inds o f explana­
t i o n , t h o u g h he w i U focus m o r e a t t e n t i o n o n the second. 

253^18 

F o r A r i s t o t l e ' s account o f sleep, see below, 6, 259^12-13 w i t h com­
m e n t and De Somno 458^10-32. 

C H A P T E R 3 

A r i s t o t l e begins the chapter w i t h a t a x o n o m y o f aU possible posi­
tions re lat ive t o the quest ion o f whether things are i n m o t i o n or at 
rest. H e began Ch. 1 w i t h a schematic discussion o f the beginnings 
of m o t i o n ; b u t there his quest ion was a m o r e l i m i t e d p r o b l e m o f 
cosmogony: d i d m o t i o n have a beg inning or not? H e r e A r i s t o t l e is 
concerned n o t w i t h the beginning o f cosmic m o t i o n , b u t w i t h 
m o t i o n i n g e n e r a l — w h i c h is a c o n d i t i o n o f there being a c o s m o s — 
and h o w i t is d i s t r i b u t e d among bodies. H i s scheme is an a p r i o r i 
one, b u t i t is n o t therefore w i t h o u t connections t o histor ical posi­
tions. T h e v i e w ( i ) that aU things are always at rest is that o f the 
Eleat ic school, first advanced by Parmenides. T h e v iew (2) that aU 
things are always i n m o t i o n is a t t r i b u t e d t o Herac l i tus b y Plato 
{Crat. 401d, 402a; Tht. 152e, i 6 o d ; Phil 43a). T h e v iew (3) that 
things b o t h m o v e and rest c o u l d be caUed the common-sense v iew, 
b u t clearly A r i s t o t l e wants t o m a k e precise phUosophical distinc­
tions a m o n g possible versions o f the general pos i t ion. A U h o u g h he 
makes n o part icu lar a t t r ibut ions o f versions t o histor ical figures, 
and a l t h o u g h the scheme m a y be designed mere ly for theoret ica l 
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completeness, one can find possible instances of aU three versions 
o f (3). T h a t (a) some things are always i n m o t i o n , some always at 
rest, suggests Plato's d i s t i n c t i o n between changeable part iculars i n 
the sensible w o r l d and changeless F o r m s , ( b ) T h e a l t e r n a t i o n o f aU 
things between rest a n d m o t i o n is instant iated b y Empedocles , f o r 
w h o m the elements alternate between a complete ly homogeneous 
'Sphere' at rest and a cosmos i n w h i c h the conf l ict ing powers o f 
L o v e and Strife bat t le f o r sovereignty. F ina l ly , A r i s t o t l e h imsel f 
w U l argue f o r the v i e w (c) that some things are always at rest, some 
always i n m o t i o n , and some alternate between rest and m o t i o n . 
T h e very status o f (3c) as a c o m p r o m i s e v iew may i n his m i n d 
const i tute a p r e s u m p t i o n i n its favour. 

253"32-'2 

A r i s t o t l e chaUenges the Eleat ic v i e w head o n w i t h w h a t seems t o 
be a ra ther crude attack (contrast his m o r e detaUed and subtle 
arguments i n Phys. L 2-3): the v i e w is i n c o m p a t i b l e w i t h sense 
p e r c e p t i o n , and i t undermines experience. This c o m p l a i n t is h a r d l y 
news t o the phUosophical t r a d i t i o n . B u t A r i s t o t l e repeats his p o i n t 
several t imes i n the present chapter, a n d i t w o u l d be weU t o con­
sider w h e t h e r he does n o t have a substantial c r i t i c i sm t o make . A 
phi losophica l t h e o r y aims at accounting f o r o u r experience i n some 
sense. ( N o t e : where I translate 'caUs i n t o quest ion the whole of 
experience', ^34, the G r e e k has o n l y 'some w h o l e ' . ) I f i n a t t e m p t i n g 
t o expla in experience we produce a t h e o r y according t o w h i c h none 
o f o u r experience is vaUd even f o r evaluat ing the t h e o r y itself, we 
seem t o have u n d e r m i n e d the w h o l e project o f p h i l o s o p h i c a l expla­
n a t i o n . O u r t h e o r y has defeated the purpose o f p r o p o s i n g the 
theory: namely , t o expla in o u r experience. T h i s is n o t t o say that a 
phUosophical t h e o r y c o u l d n o t p r o v i d e some radica l reinterpreta¬
t i o n o f experience or parts o f experience; we m i g h t be w i l l i n g , as 
A r i s t o t l e h ints , t o aUow o u r t h e o r y t o u n d e r m i n e the possibi l i ty o f 
physical science. B u t we c o u l d n o t to lerate a complete re ject ion b y 
the t h e o r y o f aU o u r experience. 

T h i s argument m a y stiU seem t o beg the quest ion against 
Parmenides, i n so far as he actually argues against the v a h d i t y o f 
sense experience (B7. 3-5; cf. B6. 4-^). B u t note that Parmenides ' 
c r i t i c i sm o f the senses does n o t supply the m a i n premiss i n his 
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argument against m o t i o n and change. T h e key p o i n t is the c l a i m 
that what- is-not cannot be an object o f knowledge or o f reference 
( B 2 , B 6 . 1-2). I n at tacking the evidence o f the senses, Parmenides 
makes the l i m i t e d c l a i m that n o confused evidence of the senses 
can o u t w e i g h the evidence o f reason—i.e . his c l a i m that i n some 
sense what-is-not is n o t an object o f knowledge and reference. 
Parmenides ' p o i n t , t h e n , is n o t that one can never use one's senses 
as evidence o f anything , b u t that one m a y n o t appeal to the senses 
to counter a logical t r u t h (cf. Barnes 1979Z>: i . 297-8). I t is a reply 
to a p o t e n t i a l object ion, n o t a key premiss i n his basic argu­
ment . A c c o r d i n g l y , i f one has independent grounds for rejecting 
Parmenides ' p r i o r argument about w h a t - i s - n o t — i n d e p e n d e n t , that 
is, f r o m the evidence o f the senses—then one need n o t be t r o u b l e d 
b y Parmenides ' c r i t i c i sm o f the senses. A r i s t o t l e does have an 
independent logical-metaphysical argument against Parmenides ' 
understanding o f what-is-not, w h i c h he expounds i n Phys. I . 8 
(cf. his crit icisms o f m o n i s m i n 1. 3) . Thus A r i s t o t l e can dodge 
Parmenides ' cr i t ic ism o f the senses i n the context i n w h i c h i t is 
i n t e n d e d , w h i l e at tacking Parmenides f o r proposing a t h e o r y w h i c h 
is i n c o m p a t i b l e w i t h sense experience. 

I n a s imilar attack o n Eleat ic phi losophy (specifically Melissus's 
t h e o r y ) at GC I . 8, 325*13-23, A r i s t o t l e points out the danger o f 
i g n o r i n g sense experience i n f o l l o w i n g o u t one's arguments to the 
b i t t e r end. N o t even a m a d m a n , he assures us, is so m a d as t o t h i n k 
that fire and ice are one. T h e pract ical demands of hfe keep us f r o m 
actually t r u s t i n g i n any t h e o r y w h i c h is t o o remote f r o m our expe­
rience. O n e is r e m i n d e d o f Descartes's d e t e r m i n a t i o n t o adhere t o 
n o r m a l practices o f l i fe w h i l e enter ta in ing his m e t h o d i c d o u b t of 
experience. 

253*2-5 

Cf. Phys. I . 2, 184*25ff. W h i l e we m a y readi ly grant that f o u n d ­
at ional questions about nature d o n o t faU w i t h i n the province o f 
physics per se, A r i s t o t l e ' s c o m p l a i n t here seems singularly dis in­
genuous. F o r A r i s t o t l e h imsel f has i n t r o d u c e d the f o u n d a t i o n a l 
questions i n t o this treatise deahng w i t h f o u n d a t i o n a l issues. I f he 
wishes t o consider aU possible views about cosmic m o t i o n , he needs 
to give the Eleatics t h e i r due. 
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Cf. Phys. I I . I , 192^20-3. 

253V11 

Less assured t h a n Plato (see references i n i n t r o d u c t o r y remarks t o 
this chapter) , A r i s t o t l e cautiously takes Herac l i tus as p r o p o u n d ­
i n g a radical t h e o r y o f flux {CaeL I I I . 1, 298^29-33; cf. Top. I . 11, 
104^21-2), and presumably he has Herac l i tus i n m i n d i n the present 
passage. (Simphcius m o r e vaguely refers t o t h e H e r a c l i t e a n s o n the 
strength of Plato's Cratylus, also n o t i n g that A l e x a n d e r r e f e r r e d t o 
the atomists.) I t is controvers ia l w h e t h e r Herac l i tus advocates the 
s trong v i e w that aU things are i n constant flux (he says m u c h less 
t h a n this, e.g. i n B88, B126, B 7 6 ) . A g a i n s t the flux doctr ine are 
R e i n h a r d t (1916: esp. 206-7) , K i r k (195i f l , 1954), and M a r c o v i c h 
(1965: cols. 289, 293); f o r i t are Vlastos (1955), Popper (1959), 
G u t h r i e (1962: ch. 7 ) , Stokes (1971: ch. 4 ) , and Barnes (1979b: i , 
ch. 4 ) . F o r a synthesis, see G r a h a m (1997). Heracl i tus 's f o l l o w e r 
Cratylus , whose lectures Plato heard, d i d apparent ly h o l d such 
a v i e w {Met. Г5, 1010^7-15—though some caut ion is i n o r d e r i n 
t a k i n g even Cratylus as a radica l Herac l i tean: K i r k 1951fc, A U a n 
1954). 

H e r e i t m a y be h e l p f u l t o dist inguish between t w o di f ferent 
versions o f the flux doctr ine . L e t us caU the v i e w t h a t aU objects are 
changing i n some respect at every m o m e n t 'weak flux', and the v i e w 
t h a t aU objects are changing i n every respect at every m o m e n t 
' s trong flux', foUowing Plato's d i s t i n c t i o n at Tht. 182c-d. P lato 
f u r t h e r suggests the possibi l i ty t h a t even acts o f p e r c e p t i o n t h e m ­
selves m a y be changing t o something else ( i b i d . 182d-e), Plato uses 
increasingly radical interpretat ions o f the flux doctr ine t o under­
m i n e the c l a i m t h a t k n o w l e d g e is p e r c e p t i o n (182e-183b). B u t one 
can stiU consider the claims o f flux i n the context o f the metaphysics 
o f change itself, as A r i s t o t l e does here. I n any case, A r i s t o t l e seems 
t o grant f o r the sake o f argument the possibi l i ty t h a t e i ther the 
weak o r the s trong flux doctr ine m a y i n fact be t r u e . M i n i m a l l y , 
the flux doctr ine , i n its weak vers ion, maintains t h a t there is con­
t inuous change o f some k i n d i n any subject. H e n c e A r i s t o t l e argues 
i n t u r n against cont inuous change i n several d i f ferent categories: 
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increase a n d decrease (*13-23), a l terat ion (*23-31), m o t i o n i n place 
(*31-254*1), and f inal ly (and m o r e i n d i r e c t l y ) c o m i n g t o be and 
perishing (254*10-14). O n Herac l i tus , see f u r t h e r below, o n 8, 
265*2-7. 

253'11 

' this escapes our senses': K i r k (1951b: 241) objects to H e i d e l (1906: 
3 5 0 f f . ) , ' I t is most u n h k e l y that Herac l i tus ever h e l d such a v iew' , 
c i t ing the present passage as the o r i g i n of a mis taken i n t e r p r e t a t i o n 
of Herachtus . K i r k points to Herachtus's approval o f sense percep­
t i o n (cf. B55, B105a), and traces the v iew t o Melissus B8. K i r k is, I 
believe, r i g h t ; i n his favour I w o u l d stress the lack of any interest b y 
Herac l i tus o r his contemporaries i n the microstructure of things. I t 
is on ly after Parmenides that pores, effluences, and corpuscles 
become crucial elements o f physical structure. ( A l c m a e o n h a d 
earher posi ted the existence of pores, b u t only as conduits for 
sensations: Theophrastus, De sensu 26 = D K 24A5.) 

I n fact, even i f one holds o n l y t o weak flux, one w o u l d be forced 
to say that ongoing changes escape our percept ion, since we do n o t 
perceive constant change i n m a n y things. N o t e , however, that i t is 
possible that Herachtus was concerned w i t h changes of the great 
w o r l d masses (earth, sea, etc.), and hence h e l d an even weaker v iew 
t h a n weak flux: namely, that some change is always going o n i n the 
w o r l d masses. 

253*13-14 

W h a t A r i s t o t l e must m e a n here is n o t s imply that there is some 
intermediate state between increasing and decreasing (as Ross and 
C o r n f o r d have i t ) , b u t that there are periods i n either the process o f 
increase o r the process o f decrease i n w h i c h n o physical change is 
going o n (cf. W a g n e r ) . F o r the foUowing cases are meant t o i l l u m i ­
nate the present r e m a r k . 

253*14-23 

T h e argument here foUows a s imi lar argument at Phys. V I I . 5, 
250*9ff., w h i c h A r i s t o t l e m a y be a l l u d i n g to at * i 8 . A r i s t o t l e ' s 
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general p o i n t is that the defender o f flux commits the faUacy 
o f d iv is ion. W e cannot argue f r o m the fact that the subject is 
i n f i n i t e l y divis ible t o the fact that its changes come about i n con­
t inuous ly divis ible steps. H i s p o i n t is qui te correct , b u t his example 
is a b i t puzzl ing. W h y should A r i s t o t l e focus o n the effects o f the 
drops be ing cumulat ive rather t h a n continuous? T h e very fact t h a t 
we are deal ing w i t h discrete drops rules o u t the possibi l i ty t h a t 
there is a cont inuous flow o f water over the surface; w h y n o t just 
focus o n the d i s c o n t i n u i t y between the drops themselves? A s i t is, 
A r i s t o t l e m e r e l y asserts that the i n d i v i d u a l d r o p has a cumulat ive 
ra ther t h a n a cont inuous effect, and depends o n the analogy w i t h 
boat h a u l i n g t o convince us. 

253'23-30 

A r i s t o t l e goes o n t o m a k e the stronger p o i n t t h a t we have posit ive 
evidence against cont inuous a l terat ion: freezing can happen sud­
denly, a l t h o u g h presumably the p e r i o d o f coo l ing o f f takes t i m e . 
M o d e r n physics c o u l d support his p o i n t : a l t h o u g h heat loss f r o m a 
l i q u i d m a y be cont inuous, i t is o n l y w h e n an a m o u n t o f heat equal 
t o the 'heat o f fus ion ' is lost t h a t the l i q u i d freezes t o the sol id state, 
and the change is an i m m e d i a t e one. F o r some t i m e before the 
change the actual t e m p e r a t u r e o f the h q u i d does n o t change; 
hav ing reached the freezing-point , the h q u i d must give u p its la tent 
heat before the change o f state takes place. T h u s the observer 
perceives n o change f o r some t i m e , and t h e n a sudden event o f 
freezing. 

A r i s t o t l e ' s next example o f be ing healed is puzzl ing, f o r he 
stresses the seemingly opposite p o i n t t h a t heal ing takes t i m e . B u t 
perhaps he means t o present the converse o f the freezing example: 
i n freezing a process t a k i n g t i m e can b r i n g about a sudden change 
o f qual i ty ; i n heahng a sudden change o f q u a l i t y ( f r o m sickness t o 
hea l th) takes t i m e t o b r i n g about. I n b o t h cases we must dist inguish 
between an extended process o f change and a sudden manifes­
t a t i o n o f the change. N o t e that the verbs 'heal ' and 'cure ' are 
w h a t Ry le (1949: 130, 149) caUed 'success w o r d s ' w h i c h describe 
'achievements' , or ( i n terms o f V e n d l e r ' s m o r e technical t e r m i n o l ­
ogy (1967: ch. 4 ) , b u t n o t i n Ryle's looser t e r m i n o l o g y ) i m m e d i a t e 
changes. WhUe convalescing or be ing t reated m a y const i tute ex-
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t e n d e d processes, be ing cured constitutes an i m m e d i a t e change of 
state f r o m sickness t o heal th . I n A r i s t o t l e ' s example we can say that 
the a l t e r a t i o n t o hea l th happened suddenly as the resuh o f a p r o ­
longed process. I n this case i t m i g h t be best t o say that we are 
deal ing w i t h d i f ferent events having di f ferent i d e n t i t y condit ions. 
T h e d i s t i n c t i o n between the extended process and the sudden al­
t e r a t i o n m i g h t , however, p r o v i d e a m m u n i t i o n for the defender o f 
flux: the fact that the sudden change takes t i m e t o b r i n g about must 
indicate t h a t some change is t ranspir ing even w h e n we do n o t 
perceive i t . F o r instance, water m a y be losing heat t o the e n v i r o n ­
m e n t over a l o n g p e r i o d , w h i l e the actual freezing occurs o n l y at the 
end o f the p e r i o d . T h e r e is an actual physical change going o n even 
w h e n i t is n o t manifest t o sense percept ion. 

A r i s t o t l e m a y m e a n the heal ing example di f ferent ly . H i s p o i n t 
may s imply be that even i f some alterations take t i m e , there are stiU 
constraints o n the change: there is a goal o f the change. Hence the 
change cannot be t o any chance state, b u t only t o the opposite o f 
sickness (cf. Phys, I . 5, 188^31-^8). N o r can change go o n indef i ­
n i te ly , for i t has a fixed e n d - p o i n t — i n the present case, health. This 
i n t e r p r e t a t i o n gains some support f r o m the reference t o a l terat ion 
between opposites at 253^30-1. 

253'31-254"1 

T u r n i n g t o m o t i o n i n place, A r i s t o t l e points out h o w u n l i k e l y i t 
w o u l d be for us t o be unaware o f whether a stone is i n m o t i o n or at 
rest. T h e strong flux theorist must h o l d that a stone is always i n 
m o t i o n , even w h e n i t is apparent ly at rest. T o d a y i t is easy t o argue 
f o r constant m o t i o n , re lat ive t o appropr iate frames o f reference: a 
stone o n E a r t h is m o v i n g about the circumference o f the E a r t h w i t h 
the planet 's dai ly r o t a t i o n ; i t is m o v i n g about the Sun w i t h the 
planet 's annual o r b i t ; a n d i t is m o v i n g about the centre o f our 
galaxy w i t h the m o t i o n o f the solar system. B u t f r o m his cosmically 
p r i v i l e g e d f rame o f reference o n a motionless E a r t h , A r i s t o t l e can 
appeal t o sense percept ion t o estabUsh the fact that the stone is 
motionless. T o d a y we can also p o i n t o u t that constant m o t i o n 
occurs at the atomic a n d sub-atomic levels. B u t i n A r i s t o t l e ' s t i m e 
there was n o e m p i r i c a l evidence f o r such a c la im, and i n fact, 
D e m o c r i t u s h a d t o m a k e an appeal b e y o n d any possible sense 
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experience t o support his v i e w o f a tomic m o t i o n ( B 6 - i i ) . T h u s 
A r i s t o t l e is o n epistemological h i g h g r o u n d w h e n he insists that 
sense experience supports his v iew. 

A r i s t o t l e ' s argument that the stone is n o t i n m o t i o n w i U n o t b y 
i tsel f o v e r t h r o w the w e a k flux doctr ine; b u t i n c o n j u n c t i o n w i t h his 
denials o f constant change i n other categories, i t c o u l d count also 
against w e a k flux. 

254V10 

I n arguing t h a t (3a) is impossible, A r i s t o t l e gives t w o absurd 
r e s u l t s — t h a t there wiU be n o g r o w t h and n o forced m o t i o n — b u t 
o n l y one reason, a n d that reason apphes o n l y t o the la t ter result. 
H e must have i n m i n d a p a r a l l e l reason f o r (3a) r u l i n g o u t g r o w t h : 
w i t h o u t some fixed s tart ing-point (some previous state o f rest) , 
there c o u l d be n o g r o w t h . B u t this argument faUs, f o r whUe we do 
i n d e e d need t o assume some fixed p o i n t w i t h reference t o w h i c h we 
measure, this p o i n t need n o t occur i n a state o f rest. F o r example, 
a p l a n t m a y be g r o w i n g f r o m the t i m e the stem emerges f r o m the 
seed; we can p o i n t t o the g r o w t h f r o m t i m e t o t i m e t2 b y compar­
i n g the size o f the p l a n t at the t w o respective t imes. B u t we need 
n o t suppose that there is any stretch o f t i m e at w h i c h the p l a n t is 
n o t g r o w i n g : o u r p o i n t o f reference m a y s imply be an a r b i t r a r y 
instant i n a p e r i o d o f cont inuous g r o w t h . I f A r i s t o t l e objects that 
the seed was i n a state o f rest before i t was p l a n t e d , we m a y r e p l y 
t h a t i t is n o t the seed w h i c h is g r o w i n g , b u t the p l a n t itself; and the 
plant 's existence m a y be dated f r o m the beg inning o f the process o f 
g r o w t h . 

254^11-12 

' B u t i t is v i r t u a l l y the general v iew t h a t m o t i o n is a k i n d o f c o m i n g 
t o be and perishing ' : A r i s t o t l e has n o t yet discussed c o m i n g t o be 
and per ishing, w h i c h he sometimes treats as species o f kinesis, 
t h o u g h m o r e str ict ly speaking he classes t h e m as species o f 
metabole ( 'change') as opposed t o kinesis, w h i c h comprises altera­
t i o n , increase and decrease, a n d m o t i o n i n place {Phys. V . 1). 
Cur ious ly , he n o w treats c o m i n g t o be a n d per ishing as i f they were 
corol laries o f m o t i o n — o n the grounds that m o t i o n s invo lve the 
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c o m i n g t o be o r the c o m i n g t o occupy something. B u t p r o p e r l y , n o 
one species o f change is reducible t o any other species o f change f o r 
A r i s t o t l e , f o r each species o f change is defined b y reference t o its 
o w n dist inct category, and the categories are exclusive o f each 
other. 

A r i s t o t l e ' s p o i n t here is n o d o u b t a dialectical one—^based o n 
w h a t ( o t h e r ) people say about c o m i n g t o be and p e r i s h i n g — b u t i t 
s t i l l seems t o miss the m a r k . T h e sense o f 'come t o be ' i n w h i c h i t 
is t r u e t o say that aU change presupposes c o m i n g t o be is a very 
weak one, and one f r o m w h i c h i t does n o t foUow that c o m i n g t o 
be i n the i m p o r t a n t metaphysical sense is done away w i t h . F o r 
A r i s t o t l e ' s acute analysis o f d i f ferent sense o f 'come t o be ' see Phys 
I . 7 - 8 . 

254'25-30 

MeUssus holds t h a t the w o r l d is u n b o u n d e d {apeiron) and m o t i o n ­
less. I n arguing against Mehssus, A r i s t o t l e is n o t s imply re i terat ing 
the p o i n t that we can see some things i n m o t i o n . T h e p o i n t is that 
even i f Melissus were r i g h t , we w o u l d seem t o perceive m o t i o n , and 
this fact is sufficient t o p r o v e that there is m o t i o n . T h e argument 
m a y be set u p as foUows: 

(1) Suppose that there is n o m o t i o n . 
(2) T h e r e seems t o be m o t i o n (fact) . 
(3) I f ( 2 ) , t h e n there is o p i n i o n (even i f i t is false), o r there is 

i m a g i n a t i o n . 

(4) O p i n i o n is m o t i o n . 
(5) I m a g i n a t i o n is m o t i o n . 
(6) Hence , there is m o t i o n ( 2 - 5 ) . 

T h e argument cleverly moves f r o m the Eleatic 's c l a i m that m o t i o n 
o n l y seems t o exist t o the conclusion that there is m o t i o n . Y e t the 
Eleat ic c o u l d resist the argument at t w o crucial points . First , he 
c o u l d t r y t o object t o A r i s t o t l e ' s a t t e m p t t o rei fy o p i n i o n and 
i m a g i n a t i o n . Suffering an i l l u s i o n is n o t some real existence, and 
hence one should n o t m a k e an onto log ica l c o m m i t m e n t t o i t . 
Second, there is n o reason t o accept the classification e m b o d i e d i n 
(4) and (5) that these m e n t a l states are mot ions . A r i s t o t l e indeed 
claims t h a t i m a g i n a t i o n is a m o t i o n at An. I I I . 3, 428^11, b u t there 
is n o r e a s o n f o r an Eleat ic o p p o n e n t t o assent t o this c la im. I n fact. 
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i f the Eleat ic is a monis t , as Mehssus seems t o be, he should refuse 
t o a l low A r i s t o t l e t o construe o p i n i o n a n d i m a g i n a t i o n as i tems 
dist inct f r o m R e a l i t y as a w h o l e . 

B u t A r i s t o t l e ' s argument is n o t hopeless. H e is r i g h t t o cal l 
a t t e n t i o n t o the Eleatic 's appeal t o seeming or appearance ( p r o m i ­
nent i n Parmenides ' p o e m ) . T h e Eleat ic typica l ly says that percep­
t i o n o f change is mere appearance. B u t i f there is appearance, i t 
must const i tute a m e n t a l state d i f ferent f r o m knowledge , a n d hence 
must exist i n some sense ( f o r i f m y o p i n i o n that there is m o t i o n is 
n o t d i f ferent f r o m knowledge , t h e n I k n o w t h a t there is m o t i o n ) . 
T h e Eleat ic c o u l d s t i l l argue that a l t h o u g h i n some sense there are 
d i f ferent m e n t a l states o f o p i n i o n and knowledge , yet at the u l t i ­
mate level o f descr ipt ion there is o n l y what-is , w h i c h comprises aU 
things. This m o v e , however, w o u l d at least presuppose a k i n d o f 
t w o - l e v e l analysis w h i c h w o u l d a f f o r d some l i m i t e d existence t o 
appearance. A n d since appearances themselves change, there must 
i n some sense be change i n this m o d i f i e d Eleat ic w o r l d . H e r e we 
must note a possible ambigui ty : we m a y have a bel ie f in change or 
o u r behefs m a y themselves change. I t is n o t clear w h i c h l i n e A r i s ­
t o t l e wishes t o pursue. B u t perhaps i t does n o t m a t t e r m u c h : i f 
appearances change, m y beliefs w i U change; and i f m y beUefs 
change, i t is r a t i o n a l f o r m e t o bel ieve i n change. I n e i ther case, 
there are grounds, and i n d e e d grounds suggested b y the Eleat ic 
himself , f o r t h i n k i n g that change is an i n t e g r a l p a r t o f the w o r l d . I n 
A l e x a n d e r ' s succinct statement: 'lt n o e n t i t y moves a n d there is n o 
m o t i o n , b u t some things appear t o m o v e , there is appearance 
{phantasia). I f there is appearance, there is m o t i o n and some e n t i ­
ties move . H e n c e i f n o e n t i t y moves and there is n o m o t i o n , there 
is m o t i o n ' (ap. S i m p l . 1205. 2-5). Thus , even i f the Eleat ic rejected 
A r i s t o t l e ' s classifications i n (4) and (5), he w o u l d have t o grant t h a t 
there are changing states o f affairs, even i f these are o n l y m e n t a l 
states. 

254^30-'1 

F o r A r i s t o t l e the phainomena, i n c l u d i n g ( b u t n o t h m i t e d t o ) sense 
perceptions, p r o v i d e the evidence f o r scientific explanat ion (see 
O w e n 1961; Nussbaum 1982; I r w i n 1988). A n i m p o r t a n t c o m p o ­
nent o f the phainomena are endoxa, or a u t h o r i t a t i v e opinions h e l d 
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b y everyone, or b y the m a j o r i t y , o r b y the wise, or b y some sub­
set o f the wise {Top I . i , 100*21-9). A n y t h e o r y w h i c h begins by 
denying the evidence, i n c l u d i n g h u m a n consensus, w i U be self-
stul t i fy ing. I f we deny the source o f o u r evidence about the w o r l d 
f r o m the outset, h o w wiU we ever expla in the w o r l d ? I n A r i s t o t l e ' s 
m e t h o d , e x p e r i e n c e — t a k e n i n b r o a d sense t o include c o m m o n -
sense judgements as weU as sense percept ions—is the beginning 
and end o f scientific just i f icat ion. W e must begin f r o m our experi­
ence t o ident i fy the facts and problems t o be explained; we must 
expla in t h e m o n the basis o f arguments f r o m t r u e and ( ideal ly) 
necessary premisses, a n d we must t h e n show h o w the so lut ion 
solves the problems and accords w i t h the facts—i.e. we must show 
h o w experience vindicates o u r account. T h e r e is some r o o m f o r 
debate about h o w weU A r i s t o t l e ' s scientific m e t h o d and his episte-
m o l o g y go together: wUl evidence o f the sort A r i s t o t l e favours 
support a foundat ionahst epistemology o f the sort he seems to 
envisage i n the Posterior Analytics! (See I r w i n 1988 f o r extended 
t r e a t m e n t . ) H o w e v e r this p r o b l e m is resolved, one m a y grant to 
A r i s t o t l e the basic p o i n t that o u r beliefs must be revised i n Ught o f 
our experience i n general and our sensory evidence i n part icular . 

T h e reference t o the better/worse, plausible/implausible, and 
fundamental/not f u n d a m e n t a l isolates basic dist inctions i n ethics, 
epistemology, and metaphysics. Unless one has some appreciat ion 
o f the hierarchical re lat ionship between evidence and explanatory 
principles , one w i U never succeed i n expla ining anything. 

254*6 

T o judge f r o m the concluding r e m a r k of this chapter, we should 
next expect a discussion establishing (3c) and e l i m i n a t i n g (3b). I n 
fact, the next chapter has n o obvious connect ion to the debate 
between the t w o r e m a i n i n g alternatives, be ing focused solely o n 
questions o f causation concerning things that can vary between 
change a n d rest—i .e . the class o f beings w h i c h b o t h alternatives 
recognize. O n l y i n Ch. 5 w i U we begin t o get evidence o f an ent i ty 
invar iably at r e s t — w h e n we meet the u n m o v e d m o v e r — a n d only 
i n Ch. 6 w i U we get evidence of an e n t i t y invar iab ly i n m o t i o n — 
w h e n w e meet the outermost cosmic sphere. I n Ch. 6 A r i s t o t l e 
does recapitulate his argument (259*20ff.) i n c l u d i n g the present 
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classification, b u t o n l y after he has l o n g ceased t o foUow the p r o ­
g r a m m e set u p i n C h . 3. 

C H A P T E R 4 

I n this chapter A r i s t o t l e argues t o the conclusion that every object 
i n m o t i o n is m o v e d b y something. T h e conclusion is, as we shaU see, 
surpris ing i n Ught o f A r i s t o t l e ' s t h e o r y o f nature . A r i s t o t l e begins 
b y m a k i n g some p r e h m i n a r y dist inctions. 

254V12 

A r i s t o t l e makes a w e U - k n o w n d i s t i n c t i o n between i n c i d e n t a l ( o r 
'accidental ' {kata sumbebekos)) a n d intr ins ic ( o r 'essential' {kath' 
hauto)) m o t i o n s . One's head m a y m o v e i n v i r t u e o f be ing o n one's 
b o d y , w h i c h is w a l k i n g ; nevertheless, the rea l subject o f m o t i o n is 
the b o d y , n o t the head. Thus , i f we are t o investigate m o t i o n 
scientifically, we shaU study the m o t i o n be longing t o the subject 
p r o p e r , ra ther t h a n t o some a t t r i b u t e or p a r t t h a t moves w i t h the 
subject. T h e p o i n t seems m e r e l y p r e l i m i n a r y , b u t we shaU see t h a t 
A r i s t o t l e seems t o get i n t o t r o u b l e precisely t h r o u g h the confusion 
o f i n c i d e n t a l and intr ins ic m o t i o n s later i n the chapter. 

254^12-24 

I n i n t r o d u c i n g a d iv i s ion o f intr ins ic m o t i o n s i n t o self-caused versus 
caused b y another a n d n a t u r a l versus forced, A r i s t o t l e does n o t 
m a k e i t clear w h a t precisely the r e l a t i o n between the t w o distinc­
t ions is. H e seems t o leave o p e n the possibi l i ty that the dist inct ions 
are complete ly independent o f one another. H e n c e we c o u l d set 
t h e m o n di f ferent axes and see i f aU possible combinat ions are 
real ized (see table) . 

moved by nature moved by force 

moved by self I 2 
moved by another 3 4 
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I n the f o l l o w i n g examples, we have ( i ) a case of an object m o v e d 
b y self a n d b y nature: namely, an a n i m a l m o v i n g itself natural ly . 
Objects m o v e d b y force, such as ear th m o v i n g u p w a r d , are m o v e d 
b y another , and thus be long t o case (4) . I f these were the only 
possibil it ies, the t w o dist inctions m i g h t collapse i n t o one another, 
w i t h m o v e d b y self a n d m o v e d b y nature being coextensive, and 
m o v e d b y another a n d m o v e d by force being coextensive. B u t we 
can supply another possibi l i ty f r o m other texts: (2) that o f a self-
m o v e d object be ing m o v e d b y force, e.g. i n the case o f a doctor 
heahng himsel f {Phys. I I . 1, 192*23-7; 8, 199*31). Y e t A r i s t o t l e 
seems t o say at *14 that a l l cases o f self-causation are cases of 
n a t u r a l m o t i o n . T h e heahng act ion i n o u r example is n o t n a t u r a l , 
b u t i t is b r o u g h t about b y the same i n d i v i d u a l w h o is healed. 
W h y does A r i s t o t l e n o t consider this example? A t Phys. I I . 1, 
192*23-7, he points o u t that i t is a coincidence that the agent a n d 
the pat ient are ident ical . This o f course helps h i m expHcate his 
sense o f 'nature ' whereby the source o f change is i n something n o t 
i n an i n c i d e n t a l way. B u t we have already conceded that this 
change is n o t natural. W h a t we w i s h t o k n o w is w h y i t is n o t a 
legi t imate case o f self-motion. A r i s t o t l e does seem t o h o l d t o a 
strict sense of 'self-caused' here, one w h i c h m a y apply only t o n o n ­
v o l u n t a r y m o t i o n s . B u t he does n o t defend or explicate his sense 
of self-causation. W h a t , t h e n , about the last possibil i ty: (3) be ing 
m o v e d b y nature a n d also b y another? T h e remainder of the chap­
ter is chiefly about this case. 

254*24-33 

H e r e A r i s t o t l e announces, p r e m a t u r e l y , the thesis o f the chapter: 
everything i n m o t i o n is m o v e d b y something. T h e thesis seems 
i m m e d i a t e l y p r o b l e m a t i c i n the case o f objects that m o v e b y na­
ture. O n e can say, as A r i s t o t l e does here, that animals m o v e t h e m ­
selves, a n d hence that they are m o v e d b y something. B u t what o f 
other n a t u r a l movers such as s imple bodies, and even plants? D o 
they cause themselves t o m o v e i n any i m p o r t a n t sense, or do they 
simply move? 

H e r e i t w i l l be h e l p f u l t o m a k e some distinctions of our o w n 
( b o r r o w e d i n part f r o m W a t e r l o w 1982:39ff. , 162ff.). L e t us define 
intransitive m o t i o n as m o t i o n i n w h i c h object A s imply moves 
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w i t h o u t be ing caused t o m o v e b y a n y t h i n g else. W e can describe an 
intrans i t ive m o v e r A as m o v i n g on its own, o r originating its o w n 
m o t i o n . I n t r a n s i t i v e m o t i o n w i U be p r o p e r l y described i n a sen­
tence o f the f o r m ' A moves' , where the sentence cannot be f u r t h e r 
analysed i n t o A moves B ' or Έ moves A ' o r A moves A ' . L e t us 
define transitive m o t i o n as m o t i o n i n w h i c h object A moves object 
B . I n this case we clearly have a m o v e r and a m o v e d , an agent a n d 
a pat ient . L e t us f u r t h e r define reflexive m o t i o n as m o t i o n i n w h i c h 
A moves A . Reflexive m o t i o n can be v i e w e d as a special case o f 
transi t ive m o t i o n i n w h i c h the agent and the pat ient coincide. N o w 
relat ive t o these dist inct ions, A r i s t o t l e seems t o be r u l i n g o u t the 
possibi l i ty o f intrans i t ive m o t i o n i n favour o f transi t ive and reflex­
ive m o t i o n . B u t this seems surpris ing i n l i g h t o f his o r i g i n a l dis­
cussion o f n a t u r a l m o t i o n at Phys. 11. 1. T h e r e A r i s t o t l e described 
a nature as an i n t e r n a l source and cause o f m o t i o n o r rest. B y 
m a k i n g the source and cause i n t e r n a l t o the n a t u r a l object, he 
seemed t o suggest precisely t h a t n a t u r a l objects m o v e b y t h e m ­
selves, or m o v e intransi t ive ly . F o r a l t h o u g h A r i s t o t l e d i d n o t for­
m a l l y dist inguish between intrans i t ive a n d reflexive m o t i o n s ( b u t 
n o t e 192^23-7), he clearly d i d n o t conceive o f the nature as act ing 
o n a n y t h i n g i n the n a t u r a l b o d y , i.e. as be ing an agent w i t h a 
pat ient . H e r e A r i s t o t l e w i U reject the possibi l i ty o f n a t u r a l m o t i o n 
be ing intrans i t ive m o t i o n . 

T h e above dist inct ions he lp explicate a d i s t i n c t i o n o f A r i s t o t l e ' s 
o w n m a k i n g , t h a t between nature and power. Whereas nature is an 
i n t e r n a l source o f change, p o w e r is an external source. Specifically, 
i t is 4he p r i n c i p l e o f m o t i o n o r change i n the other qua o ther ' {Met. 
A12,1019^15-16, Θι, 1046^10-11; Met. A12 gives m u l t i p l e senses o f 
dunamis, b u t i t does n o t define the broadest sense o f the t e r m , 
p o t e n t i a l i t y ; the sense i t does define I shaU translate as ' p o w e r ' ) . 
T h e r e are active and passive powers , corresponding t o the a b i l i t y t o 
change something else and the a b i l i t y t o be changed b y something 
else, respectively. A r i s t o t l e uses crafts such as buUding and m e d i ­
cine as p a r a d i g m examples o f a power . T h e buUder has i n h imsel f a 
p r i n c i p l e o f changing br icks and boards i n t o a house. T h e crucia l 
difference between the g r o w t h o f a tree a n d the buUding o f a house 
is that i n the f o r m e r casea seed has an i n t e r n a l source o f change 
t h a t is able t o t r a n s f o r m materials o f the e n v i r o n m e n t i n t o organic 
parts o f a tree, w h i l e i n the lat ter case an external agent must take 
a p p r o p r i a t e materials a n d organize t h e m i n t o the parts o f a house. 
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T h e general outcome is the same f o r b o t h ; indeed, i f houses had 
natures, they w o u l d produce the same results b y the same steps as 
bui lders n o w accomplish t h e m (cf. Phys. I I . 8,199*12-13, *28-9). I n 
terms o f our previous dist inct ions, nature produces intransi t ive 
m o t i o n s , whereas p o w e r produces transit ive mot ions . Reflexive 
m o t i o n s , such as that o f a d o c t o r heal ing himself , are special cases 
of transit ive m o t i o n s i n w h i c h the agent and the pat ient i n a transi­
t ive m o t i o n coincide. 

Powers are e x h i b i t e d i n nature as weU as i n art . F o r instance, fire 
has the n a t u r a l p o w e r t o heat objects. Nevertheless, A r i s t o t l e tends 
to associate p o w e r w i t h n o n - n a t u r a l changes and nature w i t h 
natura l changes. I n Phys. I I . 1 A r i s t o t l e ' s m a i n contrast is between 
natura l changes a n d art i f ic ia l changes. A n d at Met. yl3, 1070*6-9, 
A r i s t o t l e identifies art as a p r i n c i p l e o f change i n another, contrast­
ing i t w i t h nature as a general type of causahty. Thus he seems t o 
have the tendency t o read the n a t u r e - p o w e r contrast as a n a t u r e -
art contrast, w h i c h i n t u r n amounts t o a contrast between n o n -
del iberat ive and del iberat ive teleology (cf. Phys. I I . 8, 199*8-15, 
*26-32). 

T h e argument that emerges f r o m the present paragraph o f the 
text is as foUows: 

A R G U M E N T A 

(1) O f intr ins ic m o t i o n s , some are caused b y the object itself, 
others b y external objects ( 'by a n o t h e r ' ) . 

(2) W h a t is m o v e d b y the object i tself is m o v e d b y nature. 
(3) W h a t is m o v e d b y another object is m o v e d either b y nature 

o r contrary to nature . 
(4) W h a t is m o v e d b y another object contrary t o nature is o b v i ­

ously m o v e d by something. 
(5) W h a t is m o v e d b y itself is m o v e d b y something. 

A r i s t o t l e is using the d is t inct ion between self-caused and other-
caused m o t i o n as the m a i n d is t inct ion t o dr ive his enquiry . B u t this 
approach gets h i m i n t o t r o u b l e . F o r i f the d is junct ion i n ( A i ) is 
exhaustive, t h e n that premiss by itself already entaUs that aU m o ­
tions whatsoever are caused b y ' something ' . B u t this c l a i m is h ighly 
problemat ic i n the case o f the n a t u r a l m o t i o n s o f s imple bodies, 
as we have seen. T h e d i s t i n c t i o n between objects m o v e d by 
themselves a n d those m o v e d b y another seems t o preclude the 
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possibi l i ty t h a t an object m a y m o v e by itselfwithout be ing moved 
b y itself. A r i s t o t l e ' s appeal t o objects m o v e d b y another c o u l d 
f u r t h e r the argument i n ( A 4 ) , where i t foUows analyt ical ly f r o m the 
fact that an object is m o v e d b y another t h a t i t is m o v e d b y some­
t h i n g . B u t his statement o f the p o i n t (254^23-6) seems t o stress the 
p h e n o m e n o l o g y o f events contrary t o nature rather t h a n the ana­
l y t i c a l character o f the assertion. T h u s the appeal t o a d i s t i n c t i o n 
between objects m o v e d b y themselves and those m o v e d b y another 
is i n t r o d u c e d w i t h o u t sufficient support or m o t i v a t i o n , and i t seems 
t o beg the quest ion. 

I n d e e d , i f we take A r i s t o t l e ' s scheme as a classification, the way 
i t seems t o be i n t e n d e d , we i m m e d i a t e l y see its flaws. 

I . I n c i d e n t a l m o t i o n s 
I I . I n t r i n s i c m o t i o n s 

A . M o v e d b y self 
I . M o v e d b y nature (e.g. a n i m a l ) 

B . M o v e d b y another 
1. M o v e d b y nature (e.g. ear th m o v i n g d o w n ) 
2. M o v e d b y force (e.g. ear th m o v i n g u p ) 

I f o u r case o f the self-healing doctor can be appl ied, m o t i o n s 
caused b y force w i U also be f o u n d i n b o t h I I A a n d I I B . Tac i t i n b o t h 
I I A and I I B is the n o t i o n ' m o v e d b y something ' , w h i c h leads us t o 
ask w h e t h e r there m i g h t n o t be a higher genus above A a n d B b u t 
b e l o w I I , i n w h i c h I I bifurcates i n t o ' m o v e d b y something ' and ' n o t 
m o v e d b y something ' . ( A r i s t o t l e criticizes the b i f u r c a t i o n i n t o posi­
t ive vs. p r i v a t i v e or p r o p e r t y vs. its c o n t r a d i c t o r y divisions i n b i o l ­
ogy, PA I I . 3, b u t here, where we are deal ing w i t h m o r e abstract 
possibil it ies, we cannot r u l e o u t the c o n t r a d i c t o r y d i f ferent ia a 
p r i o r i . ) I n a n y case, i t is s imply n o t clear that ' m o v e d b y i t s e l f and 
' m o v e d b y another ' exhaust the possibil it ies. 

I t w i U n o t do , t h e n , f o r A r i s t o t l e t o give a hasty a p r i o r i argument 
f o r a h i g h l y questionable conclusion. H e must back o f f a n d p r o v i d e 
an analysis o f n a t u r a l m o t i o n — a s he w i U n o w proceed t o do. B u t 
h a d he started o u t w i t h the d i s t i n c t i o n between n a t u r a l and n o n -
n a t u r a l m o t i o n instead o f the d i s t i n c t i o n between m o t i o n caused b y 
self and m o t i o n caused b y another, he c o u l d have p r o v i d e d a con­
t inuous argument , ra ther t h a n one w h i c h he must i n t e r r u p t half­
way t h r o u g h t o m a k e his conclusion plausible. 

A r i s t o t l e c o u l d have arranged his argument as foUows: 
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A R G U M E N T B 

(1) O f intr ins ic m o t i o n s , some are n a t u r a l , some are forced. 
(2) W h a t is m o v e d b y force is m o v e d by another. 
(3) W h a t is m o v e d b y nature is m o v e d either b y itself or b y 

another. 
(4) W h a t is m o v e d b y itself is m o v e d b y something. 
(5) W h a t is m o v e d by another is m o v e d b y something. 

A r i s t o t l e w o u l d t h e n be able t o d r a w his desired conclusion: that 
aU bodies i n m o t i o n are m o v e d b y something. A t this p o i n t (B3) 
becomes the p r o b l e m a t i c premiss, i n so far as A r i s t o t l e seems 
d e t e r m i n e d to exclude intransi t ive m o t i o n . B u t at least this version 
aUows us t o focus a t t e n t i o n o n the i m p o r t a n t issue, the analysis o f 
n a t u r a l m o t i o n , ra ther t h a n , as i n (A3) above, obscuring that issue. 

254*33-255"5 

A r i s t o t l e r i g h t l y notes that the most di f f icult p o i n t for his argument 
is m a k i n g sense o f the c l a i m that non-reflexive n a t u r a l m o t i o n is 
caused b y something. H i s a t t e m p t to expUcate the c l a i m wUl take 
up the r e m a i n d e r of the chapter. A r i s t o t l e focuses o n one case 
w h i c h is a p a r a d i g m case of n a t u r a l m o t i o n , b u t w h i c h is n o t a case 
of reflexive m o t i o n : the m o t i o n o f the heavy and the l ight . H e a v y 
things go d o w n b y nature , hght things go u p by nature. T h e r e are 
t w o heavy elements, ear th and water , and t w o l ight elements, air 
and fire. B u t there seems t o be n o agency, i n t e r n a l or external , 
to w h i c h one can refer t h e i r m o t i o n : they s imply go u p o r d o w n 
according t o t h e i r nature . 

255"5-20 

T h e heavy and the hght m o v e b y themselves, b u t they are n o t 
moved b y themselves. Thus i t is di f f icult to say what agency causes 
t h e m to move. A r i s t o t l e gives t w o arguments f o r the c la im that they 
are n o t m o v e d b y themselves. 

( i ) I f they m o v e d themselves, they should be able to cause t h e m ­
selves n o t t o m o v e o r to m o v e i n the opposite d irect ion. H e r e 
A r i s t o t l e seems t o equate se l f -mot ion w i t h the possession of a 
r a t i o n a l p o t e n c y — t h e abi l i ty t o act o r n o t act at wiU (Met. 6>2). 
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R a t i o n a l potencies are f o u n d o n l y i n the soul, and they seem t o be 
coextensive w i t h the d o m a i n o f v o l u n t a r y act ion ( i b i d . 5, 1048^10-
11). B u t w h y does A r i s t o t l e m a k e se l f -mot ion coextensive w i t h 
r a t i o n a l potencies? W h y should we n o t say, f o r instance, that plants 
cause themselves t o move? T h e y seem t o have the requisite c o m ­
p l e x i t y (see argument ( i i ) b e l o w ) a n d t o manifest flexible responses 
t o e n v i r o n m e n t a l situations. Plants d o have complex capacities i n 
v i r t u e o f w h i c h they are alive ( a n d hence they have souls, according 
t o A r i s t o t l e ) , yet they lack the r a t i o n a l o r quasi-rat ional funct ions 
t h a t govern a n i m a l m o t i o n per se. A r i s t o t l e perhaps wishes t o leave 
the d o o r open t o p l a n t deve lopment as an instance o f se l f -mot ion 
(̂ 7: 'animate things ' , i.e. things w i t h soul) ; b u t i t is n o t clear h o w 
restr ict ive his n o t i o n o f a p o w e r o f contrary change is, a n d conse­
q u e n t l y w h e t h e r plants c o u l d qual i fy as self-movers. F o r instance, a 
saphng n o r m a l l y ( ' n a t u r a l l y ' ) grows u p w a r d t o w a r d the sun. B u t i f 
i t were i n a p o s i t i o n , say u n d e r an o u t c r o p o f rock , where i t c o u l d 
n o t reach the sunhght b y g r o w i n g u p w a r d , i t w o u l d g r o w sideways 
o r d o w n w a r d . T h e sapling w o u l d thus be able t o act contrary t o 
its n a t u r a l tendency. B u t i t seems false t o say t h a t i t c o u l d have 
stopped its m o t i o n — i . e . its p h o t o t r o p i c g r o w t h . W o u l d its g r o w t h , 
t h e n , count as a case o f self-caused m o t i o n ? I n some sense i t surely 
should. B u t A r i s t o t l e ' s example o f w a l k i n g o r n o t w a l k i n g seems 
t o presuppose a m o r e complex f u n c t i o n o f soul: the sensitive soul 
d r i v e n b y appetite . I n any case, A r i s t o t l e w i U short ly find that 
a n i m a l m o t i o n , t o o , has a source outside the a n i m a l (6, 259Vff.). 
B u t we are left uncer ta in as t o A r i s t o t l e ' s precise c r i t e r i o n f o r self-
change. A r i s t o t l e f u r t h e r weakens his argument b y a non sequitur 
w h e n he goes f r o m his c l a i m that self-movers can stop t h e i r o w n 
m o t i o n (^7^) t o his conclusion t h a t fire should be able t o m o v e 
d o w n as weU as u p (^9-10): s topping an act ion a n d p e r f o r m i n g the 
c o n t r a r y act ion are n o t the same t h i n g . F o r example, a p l a n t m a y be 
able t o stop g r o w i n g u n d e r certa in condit ions (e.g. a deciduous tree 
i n w i n t e r ) w i t h o u t be ing able t o shr ink. WhUe the per formance 
o f e i ther act ion m i g h t be a sufficient c o n d i t i o n t o establish self-
m o t i o n , the fa i lure t o p e r f o r m the lat ter w o u l d n o t necessarily 
c o u n t as evidence against se l f -mot ion. 

( n ) A r i s t o t l e next argues (^12ff.) that something cont inuous a n d 
u n i f o r m cannot m o v e itself. T h e f o u r 'elements ' are s imple bodies 
w h i c h are cont inuous a n d o f a single, u n d i f f e r e n t i a t e d stuff. B u t 
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such a substance cannot m o v e itself. F o r i n order t o m o v e itself, i t 
w o u l d have t o be art iculated i n t o at least t w o dist inct parts, one 
w h i c h acts and one w h i c h is acted u p o n . B u t the elements have n o 
dist inct parts. This argument does seem to w o r k , g iven A r i s t o t e l i a n 
assumptions about s imple substances. T o a t t r i b u t e reflexive m o t i o n 
t o a substance, we w o u l d have to ident i fy at least n o t i o n a l l y dist inct 
parts; b u t there can n o t be any. ( N o t that this p o i n t does n o t foUow 
i m m e d i a t e l y f r o m the fact that the substances i n quest ion are 
's imple ' . F o r ' s imple ' , as A r i s t o t l e applies the t e r m t o p r i m a r y 
bodies, means having a s imple m o t i o n {Cael. I . 2, 268*27-8). T h e 
simple substances can be analysed i n t o a complex o f t w o powers 
and p r i m e m a t t e r ( G C I I . 1-3); e.g. water is w e t and co ld matter . 
B u t these s imple ( i n m o t i o n ) substances are as materiaUy simple as 
any substance can be, so we are just i f ied i n saying they have n o 
dist inct parts.) 

A r i s t o t l e does n o t say precisely w h a t parts an object needs t o 
support reflexive m o t i o n . Possibly i t needs a soul and a body, and 
the b o d y is m o v e d by the soul (this seems to Simphcius, 1208. 3 0 -
I , t o be the obvious i n t e r p r e t a t i o n o f a n i m a l m o t i o n ) . I f this is r i g h t , 
the argument f r o m r a t i o n a l potency w o u l d under l ine the need for 
a soul , w h i c h c o u l d act t o produce either a given effect or its 
opposite. I n o r d e r t o have a soul, a b o d y needs t o have organs 
{An. I I . I , 412*27-*6); hence any physical b o d y w o u l d at least need 
to have organs to be a self-mover. B u t since organs are an-
h o m o i o m e r o u s or non-homogeneous, the b o d y w o u l d have t o have 
a re lat ive ly h i g h level o f composi t ion . A r i s t o t l e ' s reference to an 
animate t h i n g m o v i n g i n a n i m a t e things seems t o support this inter­
p r e t a t i o n : the soul moves the b o d y just as the animate moves the 
inanimate . 

255^20-30 

A transit ive m o t i o n m a y be either n a t u r a l or non-natura l . F o r 
instance, fire heats objects natura l ly , whereas a lever raises objects 
non-natura l ly . T h e difference m a y Ue i n h o w the object o f the 
act ion changes: i t is u n n a t u r a l f o r a heavy object t o go up. W o o d , o n 
the other h a n d , w o u l d become heated because i t is 'heatable' 
{thermanton), a n d i t meets a heat ing agent {thermantikon); i t c o u l d 
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even be destroyed b y b u r n i n g , because i t is ' b u r n a b l e ' {kauston) 
a n d i t meets a b u r n i n g agent (kaustikon). B u t we c o u l d expla in the 
d i s t i n c t i o n between n a t u r a l and n o n - n a t u r a l transit ive m o t i o n s n o t 
o n l y i n terms o f the o u t p u t , b u t also i n terms o f the i n p u t . T h e lever 
requires a factor i n a d d i t i o n t o the lever itself: namely , a m o v e r t o 
push d o w n o n the lever, w h i l e fire s imply heats everyth ing i n its 
environs. F i r e , i n other words , is active i n a n d o f itself. 

255'30-'13 

T h u s far, A r i s t o t l e has p r o v e d that the m o t i o n o f the heavy and the 
l i g h t is n o t reflexive m o t i o n . B u t i t remains mysterious just w h a t 
k i n d o f m o t i o n i t is. A r i s t o t l e again appeals t o the n o t i o n o f 
potency t o explicate the p r o b l e m . B u t whereas he h a d previously 
i n v o k e d r a t i o n a l potencies t o show w h a t k i n d o f m o t i o n the m o t i o n 
o f s imple bodies was not, he must n o w i n v o k e a d i f ferent sense o f 
potency t o say w h a t k i n d o f m o t i o n s imple m o t i o n is. 

H e introduces a d i s t i n c t i o n i n k inds o f potency w h i c h is f a m i l i a r 
f r o m other texts (e.g. Protr. f r . 14 Ross; An. I I . 1, 412^22-6, 5, 
417^21 f f . ) . W h e n I was a y o u n g c h i l d , I was p o t e n t i a l l y a reader i n 
the sense that i f someone taught me, I w o u l d be able t o read words. 
B u t after a process o f schooling, I learned t o actual ly read words . 
T h e n I was a p o t e n t i a l reader i n a d i f ferent sense: i f someone p u t 
w o r d s i n f r o n t o f m e , I c o u l d read t h e m . W e m a y dist inguish these 
senses b y saying that I was a p o t e n t i a l j reader before I a t tended 
school and a p0tential2 reader afterwards. F u r t h e r m o r e , I a m an 
actualj reader after I a t t e n d school w h e n I a m n o t reading, b u t an 
actual2 reader w h e n I a m reading w o r d s (cf. K o s m a n 1969). T h e 
t r a n s i t i o n f r o m be ing a potential^ t o a p0tential2 reader is a lengthy 
one; the t r a n s i t i o n f r o m be ing a p o t e n t i a V a c t u a l i t o be ing an 
actual2 reader is instantaneous. I s imply apply m y skiU o n be ing 
presented w i t h some a p p r o p r i a t e l y inscr ibed m a t e r i a l . 

A r i s t o t l e draws an analogy between the s imple bodies and his 
w e l l - k n o w n cases o f m u l t i p l e potency. T h e heavy—say, w a t e r — i s 
p o t e n t i a l l y i l ight ; we heat i t , a n d i t turns t o air; n o w i t is actually^ o r 
p0tentially2 l i g h t , f o r i t has a tendency t o go u p w a r d . B u t i f i t is 
i m p e d e d f r o m going u p , i t is n o t yet actually2 hght. T h e air w i f l be 
f u l l y actual w h e n i t is at rest i n the p r o p e r place o f l ight things, i n 
the u p p e r regions o f the sublunary w o r l d . 
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255*13-17 

W h y does the hght m o v e up? Because i t is the nature o f the hght to 
be u p . This answer is f u l l y i n accord w i t h A r i s t o t l e ' s account o f 
natures i n Phys. I I . 1. B u t i t seems to preclude the k i n d o f answer 
he is l o o k i n g f o r here. F o r i f the l ight goes u p s imply to be u p , t h e n 
there is n o need t o ask f u r t h e r questions about w h a t caused i t t o go 
u p . T o appeal t o a nature is t o p u t an end t o a series of questions, 
t o p r o v i d e closure t o an enquiry . Y e t A r i s t o t l e needs another an­
swer t o satisfy his c l a i m that everything that is i n m o t i o n is m o v e d 
b y something. 

255*17-29 

A r i s t o t l e n o w appeals t o his m u l t i p l e sense of potency t o expla in 
h o w a m o v i n g cause is s t i l l needed. H e identifies the need i n the gap 
between being p0tentially2 and actually2 hght. T h e gap i n this case 
must be suppl ied b y some obstacle, or the p o t e n t i a l l y hght w o u l d 
i m m e d i a t e l y become actually l ight . I f there is some cause o f the 
change f r o m p0tentiality2 t o actuahty2, i t must be ident i f ied w i t h the 
agent w h o removes the obstacle. 

B u t the agent does n o t real ly cause the l ight t o m o v e up; i t s imply 
removes the obstacle that keeps the Ught f r o m m o v i n g u p b y its 
o w n agency. T o see this , we need o n l y imagine w h a t w o u l d happen 
w h e n I remove a Ud f r o m a p o t o f heated air i f the air were not l ight : 
m y act ion w o u l d accomphsh n o t h i n g . M y act ion w o u l d n o t make 
the air go u p , b u t w o u l d only allow i t t o d o what i t was n a t u r a l l y 
i n c l i n e d t o do. T h u s the external agent is on ly an inc identa l cause o f 
m o t i o n , as A r i s t o t l e recognizes at *27. Y e t at the beginning of the 
chapter, A r i s t o t l e dismissed i n c i d e n t a l m o t i o n s as i rre levant , and 
r i g h t l y n a r r o w e d his discussion t o cases o f intr insic m o t i o n . I f the 
agent r e m o v i n g the obstacle is o n l y an inc identa l cause o f the 
m o t i o n , i t m a y safely be left o u t o f account i n specifying the p r o p e r 
causes o f the change. 

Is the cause of m o t i o n t h e n the agent o r agency that causes the 
p o t e n t i a l l y i hght to be p0tentiaUy2 l i g h t — i . e . makes water become 
air? Consider the para l le l case o f learning. Does m y p r i m a r y school 
teacher, w h o taught me t o r e a d — i . e . l e d me f r o m being a p o t e n t i a l i 
reader to be ing a p0tential2 reader—cause me t o understand the 
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newspaper I read today? Yes and no. I f y o u are asking h o w i t came 
about that I learned t o read, I shaU m e n t i o n m y teacher. B u t i f y o u 
are asking w h a t is the present, p r o x i m a t e cause o f m y r e a d i n g — i . e . 
i f y o u are asking a systematic rather t h a n a genetic q u e s t i o n — I 
shaU n o t m e n t i o n her. I read the newspaper because I have the 
p0tentiaUty2 f o r reading a n d a newspaper t o exercise i t o n . M y 
teacher is responsible f o r m y o r i g i n a l l y acquir ing this potent iaUty, 
b u t she plays n o ro le i n m y present actual iz ing o f i t . Thus , t o i n v o k e 
m y teacher i n expla in ing scientifically w h y I a m reading the news­
paper is t o confuse t w o very d i f ferent questions. I n the same way, 
t o i n v o k e the p r o d u c e r o f air i n expla in ing i n general w h y air goes 
u p is t o confuse a quest ion about the genesis o f a p o r t i o n o f air w i t h 
the quest ion o f w h y air, whatever its o r i g i n , goes u p . 

T h e r e is, t h e n , n o proper sense i n w h i c h the actuality2 o f air is 
caused b y something. A s A r i s t o t l e said at the beg inning o f the 
paragraph, the l i g h t goes u p because i t is the essence o f the l i g h t t o 
be u p . W e can m u l t i p l y c o n t r i b u t i n g causes, b u t they r e m a i n i n c i ­
d e n t a l t o the u p w a r d m o t i o n itself. N o t h i n g i n A r i s t o t l e ' s argument 
undermines the impress ion that the s imple m o t i o n o f the e lemental 
bodies is intrans i t ive m o t i o n . 

255^29-31 

I n reject ing the c l a i m that s imple n a t u r a l m o t i o n is reflexive m o ­
t i o n , A r i s t o t l e hits o n the s o l u t i o n that the simple bodies e x h i b i t 
passive transi t ive m o t i o n . P r o p e r l y we should n o t say, e.g., 'a ir 
moves u p ' , b u t 'a ir is m o v e d u p (by something) ' . Thus air is m o v e d 
u p b y the heat ing agent m a k i n g the water i n t o air, or b y the r e m o v ­
i n g agent t a k i n g o f f the Ud o f the b o i l i n g p o t . B u t this analysis is 
surely w r o n g . T h e heat ing agent acts o n water , n o t air; and the 
r e m o v i n g agent moves the h d , n o t the air. A s we have already 
n o t e d , i f air d i d n o t m o v e u p natura l ly , n o a m o u n t o f heat ing water 
w o u l d m a k e i t d o so, and n o t a k i n g o f f hds w o u l d m a k e i t d o so. 
T h e heat ing agent m a y change water i n t o air, b u t i t does n o t 
or ig inate u p w a r d m o t i o n o f the air; the r e m o v e r o f the l i d m a y 
aUow the air t o rise, b u t i t does n o t m a k e the air rise. 

R i c h a r d Sorabj i (1988: 220) tries t o establish the creator o f the 
s imple b o d y a n d the r e m o v e r o f obstacles as ' low-grade ' causes a n d 
t o find a place somewhere between fuU-blown efficient causes and 
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accidental causes (p. 222). B u t there is n o r o o m here f o r a tertium 
quid. I f the ' low-grade causes' are n o t real efficient causes, b u t 
rather , as they seem t o be, on ly concomitant causes or necessary 
condit ions , t o recognize t h e m w i l l n o t p r o v i d e evidence that every­
t h i n g i n m o t i o n is m o v e d b y something. 

I n an interest ing study, H e l e n L a n g (1984) exphcates A r i s t o t l e ' s 
t h e o r y b y appeal ing t o an essential cause as responsible for the 
change: 

The elements are primarily moved by their essential cause or actuality, e.g., 
'upward' moves water from the pure potential to be light to the habit of 
being Ught which is air; this habit wiU be immediately actualized unless 
something hinders. A hindrance requires an accidental cause to remove it 
and in this limited sense to initiate the motion, (p. 99, my emphasis) 

WhUe 255*15-17 m i g h t seem t o support this reading, the i ta l ic ized 
phrase corresponds to n o t h i n g i n the text . T h e element surely 
actualizes itself, b u t A r i s t o t l e never says here or elsewhere that the 
elements are moved by, m u c h less primarily moved by, t h e i r actu­
al ity. T o say this w o u l d , I believe, be a category mistake: an essen­
t i a l cause cannot satisfy the phrase ' m o v e d by '. F o r example, 
the sentences 'Socrates was m o v e d b y his h u m a n i t y ' , 'The horse 
was m o v e d b y its equin i ty ' , are n o t s imply false, b u t i l l - f o r m e d ; the 
p o i n t is n o t that they sound o d d , b u t that they c o n f o u n d f o r m a l 
causes w i t h efficient causes. ( F o r m a l and efficient causes some­
times coincide, e.g. w h e n the parent 's f o r m is a m o v i n g cause; b u t 
that coincidence is r u l e d out i n the present case.) S imi lar ly , 'The air 
was m o v e d b y its hghtness' w o u l d be Ul- formed i n A r i s t o t e l i a n 
logical g r a m m a r ( t h o u g h the sentence ' T h e air m o v e d up because i t 
was Ught' w o u l d be b o t h weU-formed and t r u e ) . W h e n A r i s t o t l e 
recapitulates his argument at *31ff., the only candidate he offers f o r 
the causal agent is the creator o r the remover o f obstacles (see 
G r a h a m 1996). A r i s t o t l e ' s appeal t o nature at *15 (The explanat ion 
{aition) is that i t is t h e i r nature (pephuken) t o go there . . . ) is n o t 
the assertion o f a cause i n the strong sense o f an agent or agency, 
b u t should at least, consistent w i t h Phys. I I , p u t an end t o the causal 
chain. T o ascribe something t o a thing's nature is t o give a self-
sufficient explanat ion, t o m a k e the explanat ion the equivalent o f an 
i rreducib le l a w o f nature i n m o d e r n physics. W h y d i d the water go 
up? Because i t was changed i n t o air. W h y d i d the air go up? 
Because i t was l ight . W h y does the Ught go up? Because that is its 
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nature; i.e. t h a t is the u l t i m a t e behaviour o f hght things. I f one asks 
f u r t h e r w h y t h a t is the behaviour o f l i g h t things, i t w i U show o n l y 
that one does n o t understand w h a t A r i s t o t l e means b y saying t h a t 
is the nature o f the l ight . SimUarly, i f one asked N e w t o n w h y bodies 
i n m o t i o n t e n d t o stay i n m o t i o n and bodies at rest t e n d t o stay at 
rest, one w o u l d show o n l y t h a t one d i d n o t understand his assertion 
t h a t this is a law o f nature; i f one pressed h i m f o r m o r e explanat ion, 
he w o u l d reply , 'Hypotheses n o n fingo.' 

T h e p r o b l e m w i t h A r i s t o t l e ' s account here is n o t his explana­
t i o n at 1̂5 b u t the fact that he persists i n seeking an answer t o 
w h a t he should say is the unanswerable quest ion o f w h a t air is 
m o v e d by, and i n assuming that the answer provides i m p o r t a n t 
i n f o r m a t i o n about the m o t i o n o f air. N o t e that i f A r i s t o t l e were 
r i g h t i n his present analysis o f m o t i o n , he w o u l d be forced t o 
abandon his d i s t i n c t i o n between nature and power . N a t u r e is an 
i n t e r n a l source o f change, p o w e r an external source o f change. B u t 
i t w i U t u r n o u t t h a t every nature is real ly a passive power; hence 
there is real ly n o i n t e r n a l source o f change i n the w o r l d , o n l y 
p a t e n t l y external sources o f change a n d la tent ly external sources o f 
change. Some external agent is needed t o or ig inate m o t i o n even i n 
n a t u r a l substances. T h u s a basic A r i s t o t e U a n d i s t i n c t i o n between 
n a t u r a l and n o n - n a t u r a l m o t i o n coUapses. This p o i n t is perhaps n o t 
decisive against A r i s t o t l e ' s present analysis, b u t i t does show h o w 
radica l his proposa l is re lat ive t o his o w n stated principles o f 
change. 

255'31-256"3 

A r i s t o t l e is n o w i n a p o s i t i o n t o m a k e the general assertions w h i c h 
w i U produce the desired conclusion: 

A R G U M E N T C 

(1) A U things i n m o t i o n are m o v e d either b y nature or b y force. 
(2) A U things m o v e d b y force are m o v e d b y something. 
(3) A U things m o v e d b y nature e i ther m o v e themselves or they 

d o n o t . 
(4) Things t h a t m o v e themselves are m o v e d b y something. 
(5) Things t h a t do n o t m o v e themselves are m o v e d b y some-
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t h i n g , e i ther by w h a t creates t h e m or b y what removes the 
obstacles t o t h e i r m o t i o n . 

(6) Thus , a l l things i n m o t i o n are m o v e d by something. 

Suddenly A r i s t o t l e has switched his argument f r o m that o f the first 
paragraph, argument A , t o something l i k e the al ternative argument 
sketched above, argument B . B u t argument C differs f r o m argu­
m e n t B i n that A r i s t o t l e has d r o p p e d his appeal t o the d is t inct ion 
between objects m o v e d by themselves and those m o v e d by an­
o t h e r — a d i s t i n c t i o n w h i c h o n l y i n t e r f e r e d w i t h his argument. A s 
we ant ic ipated, most o f the chapter has been devoted t o p o i n t (C5), 
the analysis o f s imple n a t u r a l m o t i o n . W e have seen strong reasons 
f o r reject ing (C5)—reasons g r o w i n g out o f f u n d a m e n t a l A r i s t o t e ­
Uan principles . Nevertheless, A r i s t o t l e seems w i l l i n g t o slight some 
o f his o w n dist inctions i n the theories o f nature and cause i n order 
t o arr ive at his conclusion, w h i c h w i U u l t i m a t e l y lay the g r o u n d ­
w o r k f o r a new understanding o f the causes o f m o t i o n . 

A f t e r g iv ing a sympathetic i n t e r p r e t a t i o n o f A r i s t o t l e ' s argu­
m e n t , Simplicius concludes his t r e a t m e n t o f the present chapter 
w i t h the foUowing remarks: 

One might be puzzled, I think, about how Aristotle can say that bodies that 
are in natural motion in place are moved by an agent that moves those very 
bodies, since the creator and maker of the substance both makes the form 
and is the cause of the generation, although generation is different from 
change in place. A n d in general, i f what creates and makes fire ceases 
acting at some time and neither is present nor in contact with the fire when 
it is in motion, how can fire be said to be moved by i t in such a way that he ^ 
can conclude that every body in motion is moved by something other than 
the moving body? 

This must be investigated further, but let what has just been said suffice 
for now: what can create the form of the naturally movable body is in some 
sense able to move it with its natural motion. For it makes both the motion 
and the actuality of the form along with the form, as what makes the 
amphora also renders it able to contain the wine. Nevertheless, what 
makes the motion along with the form does not in the proper sense impart 
that motion to the form, as e.g. does one who imparts motion to a stone 
with his hand, since the maker is no longer present when the body is set in 
motion; but this appears as a further specification of a mover, according to 
which the mover makes a thing to be naturally capable of moving and to be 
in motion i f nothing hinders. A n d amazingly {thaumastos) Aristotle dis­
covers even in things undergoing natural motion that what is moved is 
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moved by something, since to be in motion is to suffer some change 
{paschein ti), and what undergoes change requires an agent. For the per­
fect actuahty proceeding from the perfect substance does not require any 
other productive cause, but motion, being an imperfect actuahty that is 
rather passive and mixed with much that is potential, needs something to 
produce i t . (In phys. 1220. 5-26) 

Simplic ius does a m u c h bet ter j o b lay ing o u t the aporia t h a n i n 
solv ing i t — e v e n i n a p r e l i m i n a r y way. T o m a k e the e lement is i n 
some sense t o confer o n i t m o t i o n ; b u t i t is n o t t o impart m o t i o n . 
B u t is w h a t is conferred something m o r e t h a n just the p o t e n t i a l t o 
m o v e , or , m o r e p r o p e r l y , the n a t u r e — t h e i n n e r source o f m o t i o n ? 
I f n o t , we cannot say that the e lement is m o v e d b y something i n a 
u n i v o c a l sense o f 'move ' . I f so, w h a t is the sense? I do n o t see that 
Simphcius ever fulf i ls his promise t o reconsider the quest ion. 

M o d e r n scholarship has n o t done m u c h better . Recent attempts 
t o account f o r the n a t u r a l m o t i o n o f elements proceed by denying 
that nature includes a p r i n c i p l e o f rest ( G i l l 1989: 236-40, esp. 238 
n . 60) or , a l ternat ively , a p r i n c i p l e o f rest ( C o h e n 1994). B o d n a r 
(1997) effectively criticizes these attempts ( 9 0 f f . ) , b u t i n t h e i r place 
offers m o r e o f a descr ipt ion o f A r i s t o t l e ' s views t h a n a j u s t i f i c a t i o n . 
I n d e e d , B o d n a r gives an especially c o m p e l l i n g account o f t h e p r o b ­
lems created b y A r i s t o t l e ' s v iew, most n o t a b l y the p o i n t that any 
t h e o r y that depends o n causes w h i c h generate the e lement o r re­
m o v e obstacles t o its m o t i o n w i l l have serious t r o u b l e accounting 
f o r the m o t i o n o f the fifth e lement, w h i c h can have nei ther k i n d o f 
cause (109f f . ) . F u r t h e r m o r e , i t remains unclear h o w the u n m o v e d 
m o v e r can fiU the explanatory gap (pp . 116-17). 

Concluding R e m a r k s 

I n general, one is left w i t h the p r o b l e m t h a t the o n l y way t o save 
A r i s t o t l e ' s concept o f n a t u r a l m o t i o n is t o take seriously his re­
m a r k s w h i c h t e n d t o m a k e the c o n t r i b u t i o n o f the external m o v e r 
an i n c i d e n t a l one. O n the other h a n d , t o m a k e the c o n t r i b u t i o n o f 
the external m o v e r i n c i d e n t a l is t o subvert the c l a i m that every 
b o d y i n m o t i o n is m o v e d b y some agent—^where that agent is 
u n d e r s t o o d t o be, as A r i s t o t l e seems t o wish , an agent dist inct f r o m 
the b o d y i n m o t i o n . F o r i f bodies describing n a t u r a l m o t i o n s are 
m o v e d o n l y inc identa l ly b y a dist inct agent, they are n o t i n t r i n s i -
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calIy m o v e d b y that agent. Hence the p r i n c i p l e he wants t o estab­
l ish here, w h i c h w i U be essential t o his argument f o r a first u n ­
m o v e d mover , is n o t estabhshed. T o estabhsh his pr inc ip le that 
every b o d y is m o v e d b y a dist inct agent, he w i U have t o m a k e the 
c o n t r i b u t i o n o f the agent that creates the n a t u r a l body , or the one 
w h i c h removes an obstacle t o its act ion, intr insic . This w o u l d be t o 
ascribe t o the agent an active p o w e r and t o the n a t u r a l b o d y a 
corresponding passive power , a possibi l i ty w h i c h A r i s t o t l e also 
seems t o adumbrate i n the chapter. B u t i f that is so, nature 
is n o t real ly dist inct f r o m power , b u t is ra ther a certain k i n d o f 
passive power; and i t is n o longer clear h o w n a t u r a l m o t i o n is 
se l f -mot ion. 

C H A P T E R 5 

A t the end o f the last chapter A r i s t o t l e established that every b o d y 
i n m o t i o n is m o v e d b y something. B u t he left the ' something ' w h i c h 
is the cause o f m o t i o n unclear. I n the present chapter he wiU argue 
f o r three i m p o r t a n t theses about the something: ( i ) however m a n y 
movers there are i n a series o f causes, there wiU always be a first 
mover; (2) the first m o v e r w i U i n some sense m o v e itself, and hence 
be a self-mover; (3) self-movers consist o f t w o essential parts, an 
u n m o v e d and a m o v e d part . A r i s t o t l e set h imsel f o n a p a t h towards 
a metaphysical analysis o f physics i n C h . 4, t h o u g h modest ly , w i t h 
the apparent ly innocuous c l a i m that everything m o v e d is m o v e d b y 
something. H e r e he w i U be m a k i n g ever b o l d e r analyses. 

256"5 

' that moves the m o v e r ' {ho kinei to kinoun): the G r e e k phrase 
could mean: ' that the m o v e r moves' . H o w e v e r , the ensuing discus­
sion clarifies the d is t inct ion. A r i s t o t l e makes t w o dist inctions here: 
that between (a) movers that do n o t i n i t i a t e m o t i o n s and ( b ) m o v ­
ers that do, and a subdivis ion o f ( b ) i n t o ( i ) i m m e d i a t e movers a n d 
(Ü) r e m o t e movers. I n the present paragraph A r i s t o t l e argues that 
(a) presupposes ( b ) , and i n the next paragraph he wiU argue that 
( n ) presupposes ( i ) . T h e p r i o r i t y o f (b i ) wiU b r i n g us close t o the 
p r i o r i t y o f the self-mover. 
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256"10 

Т о г t h a t moves the last, b u t the last does n o t m o v e the first': one 
m i g h t object t o A r i s t o t l e t h a t i t is n o less t r u e that the first m o v e r 
needs i n t e r m e d i a t e movers t h a n that i n t e r m e d i a t e movers need a 
first mover . I f A r i s t o t l e should rep ly that e.g. the m a n i n his exam­
ple c o u l d m o v e the stone w i t h something other t h a n the stick, the 
objector c o u l d r e p l y t h a t something o t h e r t h a n the m a n c o u l d m o v e 
the stone. B u t , A r i s t o t l e c o u l d counter , the m a n does n o t need an 
i n t e r m e d i a t e m o v e r at aU: he c o u l d cause m o t i o n b y his h a n d alone. 
T o this the objector m i g h t rep ly that i n such a case the m a n w o u l d 
be using his h a n d as a mere i n s t r u m e n t ; l i k e the physician w h o 
heals h imsel f qua other , the t h r o w e r uses his t h r o w i n g a r m qua 
other. Short ly A r i s t o t l e h imsel f w i U m a k e dist inctions between 
m o v e r and m o v e d i n the self-mover; i t is n o t clear h o w he can b l o c k 
such a m o v e b y an objector. A r i s t o t l e ' s f u n d a m e n t a l o u t l o o k here 
seems t o h a r k back t o Plato's analysis o f cause i n the Phaedo (esp. 
9 9 a - b ) , according t o w h i c h the rea l causes are things e n d o w e d w i t h 
inteUigence (nous). Physical bodies are at best c o n c o m i t a n t causes 
(sunaitia: Tim, 46c-4i), fit o n l y t o be instruments i n the service o f 
some higher, te leological agency (cf. Tim, 46e, 48a). B u t he does 
n o t seem have made his p o i n t thus far. 

256"17 

I f there is n o first m o v e r , there w i U be an in f in i te regress. (Ross 
takes this r e m a r k as a parenthet ica l one expl icat ing o n l y w h y ( b ) 
does n o t presuppose (a) . B u t the explanat ion also gives the o n l y 
rea l jus t i f i cat ion f o r the previous p o i n t that (a) presupposes ( b ) — 
^10-13 advances a weaker c la im.) A r i s t o t l e states his p o i n t badly: 
t h a t there is n o first e lement does n o t expla in w h y i t is impossible 
t o have an in f in i te series, b u t o n l y gives a c o n d i t i o n f o r there be ing 
an i n f i n i t e series. A r i s t o t l e ' s m a i n p o i n t is that i f we do n o t r e q u i r e 
closure t o the series o f causes, we shaU generate (at least the 
possibi l i ty o f ) an i n f i n i t e series; b u t there can be n o actual i n f i n i t e 
series; hence there must be a first cause, a first mover . A r i s t o t l e 
c o u l d s imply appeal t o arguments elsewhere t o ru le o u t an i n f i n i t e 
series. I n the present context , however , we should n o t let the rejec­
t i o n o f i n f i n i t e series pass unchaUenged. O n e key argument against 
the i n f i n i t e series is t h a t i t is impossible t o cross an in f in i te series 
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i n a finite t i m e . B u t A r i s t o t l e holds that the w o r l d is everlasting, 
and that t i m e has n o beginning. W h y , t h e n , should we n o t aUow 
the possibUity o f an in f in i te series o f efficient causes i n the 
sublunary w o r l d w h i c h recede back t h r o u g h inf in i te t ime? I n d e e d , 
h o w c o u l d the series o f efficient causes i n the sublunary w o r l d not 
be inf inite? 

I t is t r u e that between any p o i n t i n a causal chain and the out­
come o f that chain there wiU be a finite n u m b e r o f steps. B u t w h y 
should there n o t be an in f in i te n u m b e r o f steps preceding the 
outcome? I n d e e d , i f A r i s t o t l e admits events such as the creat ion o f 
air f r o m water , as he seemed i n c l i n e d t o do i n the last chapter, as 
p a r t o f the causal story, w h y should we n o t be able t o trace the 
causal chain back t h r o u g h previous transformations o f the ele­
ments t h r o u g h o u t the ages? A r i s t o t l e m a y be able t o m a i n t a i n that 
there is a finite n u m b e r o f ' vert ica l ' stages t o the cause o f e lemen­
tary transformations: namely, the sun i n its annual course ( G C I I . 
10); b u t i t is di f f icult t o see h o w he can posit a mere ly finite n u m b e r 
o f ' h o r i z o n t a l ' stages a m o n g efficient causes o f the same level . 
( A simUar p r o b l e m arises f o r Aquinas 's second p r o o f for the ex­
istence o f G o d , t h r o u g h efficient causes: Summa Theologica, p t . I , 
q. 2, art. 2.) 

256"19-21 

H a v i n g n o w estabhshed that there is a first m o v e r i n every causal 
sequence—a thesis w h i c h he does n o t h igh l ight at aU—he q u i c k l y 
moves o n t o his m o r e expl ic i t objective: the c l a i m that the first 
m o v e r moves itself. T h e compressed argument assumes that the 
first m o v e r is m o v e d either b y an agent external t o itself or b y an 
agent n o t external ; b y e l i m i n a t i o n , the first m o v e r is m o v e d by an 
agent n o t e x t e r n a l — i . e . b y itself. 

L e t us reconstruct the argument o f the present paragraph. 

(1) E v e r y t h i n g that is i n m o t i o n is m o v e d by something ( f r o m 

C h . 4 ) . 
(2) E v e r y t h i n g that is m o v e d b y something is m o v e d either (a) 

b y something that is m o v e d b y another or ( b ) by something 
that is n o t m o v e d by another. 

N o w at this p o i n t we need a c lari f icat ion. I n (2) , are we t a l k i n g 
about the i m m e d i a t e or p r o x i m a t e m o v e r or about the u l t i m a t e 
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mover? I n i t i a l l y , A r i s t o t l e seems t o focus o n the f o r m e r , as he 
discusses the impl icat ions o f a chain o f movers. B u t because the 
chain cannot consist solely o f movers o f the type r e f e r r e d t o i n (a) , 
we are l e d t o recognize that a m o v e r o f the type r e f e r r e d t o i n ( b ) 
is necessary f o r every chain o f causes, i.e. as an u l t i m a t e mover . 

(3) I f a l l movers i n the series are m o v e d b y another, there is an 
in f in i te regress. 

(4) T h e r e is n o i n f i n i t e regress. 
(5) Thus , n o t a l l movers i n the series are m o v e d b y another. 

W h e n e v e r we reach a m o v e r o f type ( b ) the series o f causes ends, 
so t h a t m o v e r becomes, i n effect, a first mover . B y d e f i n i t i o n , t h e n , 

(6) T h e first m o v e r is n o t m o v e d b y another. 

A s p o i n t e d o u t i n the previous section, A r i s t o t l e does n o t seem t o 
have a g o o d reason f o r advancing (4) i n the present case. B u t 
leaving t h a t p r o b l e m aside, we see t h a t A r i s t o t l e can advance f r o m 
causes o f type (a) above t o causes o f type ( b ) . 

I n his argument (last sentence o f the paragraph) A r i s t o t l e ad­
vances t o a f u r t h e r considerat ion o f the first mover . 

(7) Suppose the first m o v e r is m o v e d . 
(8) Thus , the first m o v e r is m o v e d b y something (2) . 

A t this p o i n t we need a premiss that looks superficial ly l i k e ( 2 ) , b u t 
w h i c h has d i f ferent disjuncts: 

(9) E v e r y t h i n g t h a t is m o v e d b y something is m o v e d ei ther (a) 
b y another or ( b ) b y itself. 

(10) Thus , the first m o v e r is m o v e d ei ther (a) b y another or ( b ) 
b y i tself (9, 8). 

(11) Thus , the first m o v e r is m o v e d b y itself (10, 6). 

W e finally arr ive at A r i s t o t l e ' s conclusion, b u t o n l y b y i n t r o d u c i n g 
statement (9), w h i c h says something rather di f ferent f r o m (2) . 
Whereas (2) seems t o address i m m e d i a t e movers w h i c h themselves 
have, o r m a y have, movers i n a chain o f causal antecedents, (9) 
presents o n l y the alternatives f o r any i m m e d i a t e cause o f m o t i o n . 
F u r t h e r m o r e , i n ( 2 b ) , A r i s t o t l e refers o n l y t o w h a t is n o t m o v e d b y 
another , g iv ing n o posit ive character izat ion o f that a l ternative. A l ­
t h o u g h A r i s t o t l e m a y t h i n k o f (9) as somehow i m p l i c i t i n (2) , i t 
does n o t foUow logical ly f r o m the earher premiss, so needs t o be 
i n t r o d u c e d separately. I f pressed t o defend i t , A r i s t o t l e c o u l d c l a i m 
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that i t was self-evident, presenting as alternatives the only logical ly 
possible cases. 

N o t i c e that the conclusion can o n l y be a c o n d i t i o n a l one, based 
as i t is o n supposi t ion (7): 

(12) Thus, i f the first m o v e r is m o v e d , i t is m o v e d b y itself 

(7-11)· 
I n the last sentence o f the paragraph A r i s t o t l e d u l y presents his 
conclusion as a c o n d i t i o n a l one, c i t ing b o t h o u r ( i ) and (7) as 
c o n d i t i o n s — t h o u g h he has already a t t e m p t e d t o prove ( i ) i n the 
previous chapter. B y m a k i n g (7) a c o n d i t i o n , A r i s t o t l e leaves open 
the possibi l i ty that the first m o v e r is not m o v e d . U l t i m a t e l y he wiU 
argue that aU m o v e d movers presuppose an u n m o v e d mover , so the 
present proviso is an i m p o r t a n t one. F o r n o w , A r i s t o t l e can c la im 
t o have p r o v e d that every chain o f causes goes back t o a first mover , 
w h i c h must be e i ther self-moved or u n m o v e d . 

256^21-^3 

T h e previous argument is buUt o n the construct ion ' X i s m o v e d by 
y , where Y denotes an agent. T h e present argument focuses o n 
the construct ion Ύ moves X b y means o f Z ' , where Z denotes an 
i n t e r m e d i a t e mover . T h e argument is analogous: t h o u g h there can 
be a series o f intermediates , the series cannot go o n t o i n f i n i t y ; 
hence there must be a m o v e r that moves by means o f itself. 
Schematically, every m o t i o n i n w h i c h x is m o v e d b y y b y means o f 
z, {Mxyz), presupposes a case i n w h i c h there is some w such that w 
is m o v e d b y w b y means o f w, {Mwww). 

256V12 

A r i s t o t l e adds another argument: i f every m o v e r is m o v e d inc iden­
ta l ly , t h e n i t is possible that at some t i m e n o t h i n g moves. B u t i t 
is n o t possible that at sometime n o t h i n g moves; hence n o t every 
m o v e r is m o v e d i n c i d e n t a l l y — s o m e m o v e r is m o v e d intr insical ly . 
This argument is reminiscent o f the argument at the beginning o f 
Met. Лб, where A r i s t o t l e argues that since substances are the u l t i ­
mate realit ies, i f aU substances are destructible, t h e n aU things must 
be destructible. B u t i f aU things are destructible, i t is possible that 
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at some t i m e n o t h i n g existed. M o r e o v e r , g iven that i n an in f in i te 
p e r i o d o f t i m e a l l possibil it ies are real ized, the possibi l i ty that 
n o t h i n g exists w i U be real ized (cf. Cael I . 12, 281^21-2). B u t i f at 
some t i m e i n the past n o t h i n g existed, n o t h i n g exists n o w . Y e t i t is 
false that n o t h i n g exists n o w ; hence n o t aU substances are des­
t r u c t i b l e . I n the present argument , w h a t is i n quest ion is n o t the 
des truct ib i l i ty o f substance b u t the possibi l i ty that aU m o t i o n s are 
inc identa l . T h e f o r m o f the argument , however, is simUar: f r o m the 
hypothesized possibihty we deduce a possibihty that there is n o 
m o t i o n . F o r o n this account there is n o necessity that a n y t h i n g 
move. B u t that possibi l i ty is i n c o m p a t i b l e w i t h a demonstrated 
impossibihty; hence the hypothesis is false. 

Some ancient commentators k n o w n t o A l e x a n d e r wished t o l o ­
cate this paragraph after 258^8 ( S i m p l . 1224. 6 f f . ) . B u t the passage 
prepares f o r 256^27ff. and can o n l y precede i t . 

256'12 

T o r i t has been p r o v e d earl ier ' : i n Ch. 1. 

256'13-27 

A r i s t o t l e adds a f u r t h e r argument , one i n t e n d e d n o t as a d e m o n ­
strative p r o o f , b u t o n l y as a persuasive analogy. D i v i d i n g the bodies 
i n a causal sequence o f m o t i o n i n t o mover , means, and m o v e d , 
we can associate the second w i t h causing m o t i o n and being m o v e d , 
the t h i r d w i t h n o t causing m o t i o n b u t being m o v e d ; b u t w i t h what 
shaU we associate the first? W i t h causing m o t i o n b u t n o t be ing 
m o v e d . T h e conclusion o f this analogy turns o u t t o be qui te dif fer­
ent f r o m the previous demonstrat ive argument: here we conclude 
that the first m o v e r is not i n m o t i o n ; previously we concluded that 
the first m o v e r is i n m o t i o n — i n t r i n s i c m o t i o n , b u t m o t i o n none the 
less. 

257'3 

O r i t m a y n o t happen l i k e this ' : the previous argument t h a t the 
m o v e r cannot be m o v e d w i t h precisely the same m o v e m e n t as the 
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m o v e d is s t ra ight forward . T h e second argument is less perspicuous. 
W h y should the o n l y a l ternat ive t o the same m o v e m e n t be a suc­
cession o f d i f ferent k inds of movement? F o r instance, according 
t o N e w t o n ' s second law, t o every act ion there corresponds an 
equal and opposite react ion. T h u s the r e c o i l o f a cannon has an 
equal force to the cannon-baU, i n an opposite d i rec t ion . H e r e the 
' m o v e r ' has the same kind o f m o t i o n as the m o v e d , b u t i n a dif­
ferent d i r e c t i o n — i n A r i s t o t e h a n terms the act ion is numerica l ly 
di f ferent . W h y should we ru le this out a p r i o r i ? I t seems to be 
empir ica l ly t r u e and i n accordance w i t h the laws o f conservation o f 
m o t i o n a n d energy that physical bodies m o v e either w i t h the same 
k i n d o f m o t i o n s w h i c h they i m p a r t t o other bodies (e.g. i n the 
colhsion of elastic bodies) or w i t h d i f ferent kinds of m o t i o n s 
preserving the same energy (e.g. col l is ion o f inelastic bodies gener­
at ing heat) . 

A r i s t o t l e assumes that the o n l y rea l a l ternative is a succession of 
k inds o f m o t i o n , o f w h i c h there is a f in i te n u m b e r (^7). Str ict ly 
speaking, there are only three genera o f m o t i o n according to A r i s ­
tot le : namely, change i n qual i ty , change i n size, and change of place 
{Phys. V . 1). B u t i n his iUustrations, A r i s t o t l e introduces a n u m b e r 
of w h a t we m i g h t cal l 'species' o f m o t i o n : e.g. heal ing, teaching, 
t h r o w i n g . A r e there a f ini te n u m b e r of these species? I t is n o t clear. 
F o r instance, are overhand and u n d e r h a n d t h r o w i n g subspecies of 
t h r o w i n g ? A n d are fast-ball t h r o w i n g a n d curve-bal l t h r o w i n g sub-
subspecies of overhand t h r o w i n g ? I f the cr i ter ia for subspecies are 
indeterminate , i t seems possible to generate an in f in i te n u m b e r of 
subspecies. B u t assume f o r the sake of argument that there is a 
finite n u m b e r of changes. A r i s t o t l e examines the t w o possibihties. 
A series o f di f ferent types o f change wiU come to an end; hence we 
shaU need a d i f ferent account o f the first mover . T h e other possibU­
i t y is a ' r e t u r n t o the beginning o f the series': i.e. a repeating cycle 
of types o f m o t i o n . L e t there be three genera of m o t i o n . I f a moves 
b moves c moves d, where a has m o t i o n type X, b type Y, c type Z , 
then, according to A r i s t o t l e , since there is a succession o f types o f 
m o t i o n , d wUl again m o v e something w i t h m o t i o n of type X. B u t 
since any m e m b e r of the series a-c is a m o v e r of d, and the earlier 
mover is m o r e o f a m o v e r t h a n the later, a w i U m o v e d; moreover , 
a wiU m o v e d w i t h m o t i o n X. A s Ross points out , the reasoning is 
fallacious. A l t h o u g h a is a m o v e r o f d, a does not m o v e d w i t h 
m o t i o n X, since a does n o t i m m e d i a t e l y m o v e d. F o r example, i f A1 
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pushes B i l l , and B i l l t r ips C a r o l , and C a r o l hits D a l e , i t m a y be t r u e 
i n some sense that A1 m o v e d D a l e , b u t i t does n o t foUow that A1 
pushed D a l e . H e n c e the case o f a l ternat ing m o t i o n s does n o t re­
duce t o the case o f the m o v e r m o v i n g w i t h the same m o t i o n as the 
m o v e d . 

257"22 

'as we said previously ' : see ^7-12. 

257'27 

H a v i n g n o w estabhshed that the first cause o f a series is i n some 
sense self-moved, A r i s t o t l e turns t o an analysis o f h o w se l f -mot ion 
is possible, the new e n q u i r y const i tut ing the second m a j o r d iv i s ion 
o f his argument i n C h . 5. 

257"31-3 

H a v i n g dismissed the possibi l i ty that the o r i g i n a l m o v e r is m o v e d 
b y another, A r i s t o t l e focuses o n the possibi l i ty o f its se l f -mot ion. 
H e wiU argue that ( A ) the o r i g i n a l m o v e r does n o t m o v e itself as a 
w h o l e (^33ff.), and ( B ) that d i f ferent parts o f i t do n o t rec iprocal ly 
m o v e each other (^13ff.); ( C ) ne i ther do p r o p e r parts m o v e t h e m ­
selves (^26ff.); b u t ( D ) i t w i U be composed o f a p a r t t h a t is an 
u n m o v e d m o v e r and a p a r t that is m o v e d (258^5ff.). 

257'33-13 

( A ) B y i n v o k i n g dist inctions f r o m Phys, V I , A r i s t o t l e can argue 
against the o r i g i n a l m o v e r m o v i n g itself as a whole : i f i t d i d , i t 
w o u l d as a w h o l e be b o t h causing and suffering the same change. 
W e have seen above (256^34-257^3) that the same subject cannot 
s imultaneously be causing and suffering the same act ion. A t 
257^6ff. A r i s t o t l e f u r t h e r strengthens the argument b y i n v o k i n g the 
a c t u a h t y - p o t e n t i a l i t y d i s t i n c t i o n and his d e f i n i t i o n o f m o t i o n i n 
Phys. I I I . I t o show t h a t the subject o f the aUeged self-change 
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w o u l d s imultaneously have t o b o t h have the character F w h i c h i t is 
causing and n o t have i t , i n so far as i t is be ing caused t o be F. 

257'33-^1: Cf. Phys. V L 4, 234^10-20. T h e inf in i te d iv i s ib i l i ty o f 
the m o v a b l e seems i rre levant here, since the k i n d o f parts w h i c h 
A r i s t o t l e wiU u l t i m a t e l y i n v o k e i n his analysis o f se l f -motion are 
n o t spatial ones. 

257^6: ' i t is i n m o t i o n t h r o u g h p o t e n t i a l i t y . . . ' : t rans lat ion after 
W a t e r l o w (1982:244). A s she argues ( n . 27) the obvious (and usual) 
t rans la t ion does n o t w o r k here. F o r example, H a r d i e and Gaye's 
'this is p o t e n t i a l l y , n o t actually, i n m o t i o n ' gets the p o i n t w r o n g . 
T h e b o d y i n quest ion is actually i n m o t i o n , b u t its actual ity is that o f 
a p o t e n t i a l m o v e r , or , as A r i s t o t l e puts i t , an incomplete actual i ty 
(^8); otherwise the actual i ty w o u l d be the c o m p l e t i o n o f the proc­
ess, n o t the process itself. F o r instance, the actuahty o f the 
buUdable, i.e. o f that w h i c h has the capacity (potentiaUty) to be 
b u i l t , is the buUding process, whUe the actual i ty o f that process is, 
say, a house. See Phys. I I I . 1 and G r a h a m (1989). 

257^11: ' and l ikewise w i t h e v e r y t h i n g . . . s a m e name as the 
m o v e d ' : o n the 'Synonymy Pr inc ip le o f Causation' see Barnes 
(1979&: i . 119), w h o finds the p r i n c i p l e i n Xenophanes (p . 88) and 
A l c m a e o n , as weU as i n A r i s t o t l e and Descartes {Meditation I I I ) . 
A c c o r d i n g t o the p r i n c i p l e , a cause can i m p a r t only what i t i tself 
has. I n A r i s t o t l e ' s pluraUstic account o f causation n o t every k i n d o f 
cause is synonymous w i t h its effect: Theophrastus ( f r o m Phys. I I I 
ap. S i m p l . 1236. i f f . ) cites e.g. the Sun as a cause o f generat ion 
( m a n produces m a n synonymously, b u t the Sun produces m a n n o n -
synonymously; cf. Met. y l5 , 1071^13ff., ^20ff.) and a w h i p as the 
cause o f welts. I f synonymous causation does n o t exhaust the field 
o f causation, the present argument cannot suffice t o show that p a r t 
o f the self-mover causes m o t i o n and p a r t is m o v e d , for aU self-
movers. F o r there m a y be self-movers w h i c h are n o t synonymous 
causes. A r i s t o t l e m a y m e a n t o dist inguish between m o v e r and 
m o v e d o n l y f o r synonymous causes i n ^12-13. B u t his conclusion 
stUl seems t o o hasty, for , b y i n v o k i n g the law o f n o n - c o n t r a d i c t i o n 
(see Met. Г3, 1005^19-20) as his grounds f o r rejecting se l f -motion 
o f the w h o l e , he leaves o p e n the possibi l i ty that the subject causes 
m o t i o n and is m o v e d i n di f ferent respects rather t h a n i n di f ferent 
parts. I n any case, A r i s t o t l e is just beginning his analysis o f self-
m o t i o n . 
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257*^13-26 

( В ) D i f f e r e n t parts o f the o r i g i n a l m o v e r do n o t m o v e each other . 

A R G U M E N T B i ( ' 15-20) 

(1) I f they d i d , there w o u l d be n o first mover . F o r example, i f A 
moves B and B moves A , we cannot i d e n t i f y e i ther one as 
p r i o r t o the other . 

(2) H e n c e there is n o first mover . 
(3) B u t i t has been p r o v e d t h a t there must be a first mover . 
(4) H e n c e this o p t i o n is impossible. 

This argument is unpersuasive. E v e n i f there were n o p r i o r i t y i n the 
parts o f the o r i g i n a l m o v e r , i t w o u l d s t i l l , as a w h o l e , be the first 
mover . I t is n o t yet clear w h a t sort o f parts we are deal ing w i t h and, 
consequently, w h a t sort o f propert ies they m i g h t instantiate. A r i s ­
t o t l e m i g h t also w i s h t o c o m p l a i n that the present a l ternat ive i n ­
volves a vicious circle w i t h i n the o r i g i n a l m o v e r , b u t he does n o t 
raise this p r o b l e m ; n o r is i t clear that the rec iprocal causation 
posi ted is v ic iously circular. 

A R G U M E N T B2 ( ' 2 0 - 3 ) 

(1) T h e o r i g i n a l m o v e r need n o t be m o v e d except b y itself. 
(2) Hence , i f the other p a r t sets i t i n m o t i o n , i t does so 

inc identa l ly . 
(3) H e n c e , the other p a r t does n o t c o n t r i b u t e t o the mover 's 

causing m o t i o n . 
(4) Hence , the first p a r t is u n m o v e d , the second m o v e d . 

T h e r e seems t o be a serious a m b i g u i t y i n O r i g i n a l m o v e r ' i n the 
first statement, o r at least a serious confusion as t o w h a t the 'o ther 
p a r t ' o f statement 2 is o ther than. I f we take the ' o r i g i n a l m o v e r ' t o 
be a p r i v i l e g e d p a r t o f the self-mover, t h e n we have already begged 
the quest ion about w h a t the m o v e r is. Surely ( i ) c o u l d be t r u e 
where ' the o r i g i n a l m o v e r ' means ' the w h o l e self-mover'; yet we 
c o u l d leave o p e n the quest ion w h e t h e r p r o p e r parts A and B o f the 
w h o l e set each other i n m o t i o n . Suppose A sets B i n m o t i o n a n d B 
sets A i n m o t i o n , according t o the hypothesis that A r i s t o t l e is 
e x a m i n i n g here. W h y should t h a t v io late ( i ) ? A a n d B are parts o f 
the w h o l e mover ; hence f o r one p a r t t o set another i n m o t i o n is n o t 
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f o r something outside the w h o l e t o m o v e i t . A n advocate o f the 
present v iew w o u l d n o t w a n t t o c l a i m that A itself was a self-mover, 
and hence w o u l d have n o reason t o say that A c o u l d n o t be m o v e d . 
Statement (3) clearly foUows f r o m statement (2) . B u t (4) does n o t 
foUow f r o m anything said so far: A r i s t o t l e w o u l d certainly need 
some f u r t h e r premisses concerning the n o n - A p a r t o f the w h o l e to 
show that some p a r t has t o be m o v e d . 

A R G U M E N T B3 ( '23-5) 

I t is d i f f icul t t o k n o w w h a t the p o i n t o f this is. T h e appeal to 
everlasting m o t i o n is t o o general: w h a t about i t rules o u t A ' s being 
moved? Surely we cannot appeal to the cosmological theorems o f 
the later p a r t o f this b o o k yet; they have n o t been proved. C o r n f o r d 
and Wicksteed translate as i f the argument were a rep ly to an 
(obscure) ob jec t ion to A r i s t o t l e ' s o w n account. B u t w h y , then, 
should A r i s t o t l e p u t i t i n a series of posit ive arguments against an 
opposing view? Simphcius interprets the argument as saying that 
the everlasting m o t i o n of the cosmos ( p r o v e d i n Ch. 1) w o u l d n o t 
be possible o n the present hypothesis, because i t w o u l d i m p l y an 
in f in i te regress. O n his v iew, the present argument w o u l d have 
m u c h the same p o i n t as argument ( B i ) . Wagner takes i t as a 
re ject ion o f a ' t h e o r e m ' according t o w h i c h every process must 
have a contrary process. 

A R G U M E N T B4 ( '25-6) 

A r i s t o t l e ' s appeal to argument ( A ) also needs clari f icat ion. I f X 
causes Y t o be i n m o t i o n M and Y causes X to cease M (be i n not-
M — o n l y one of several possible modes o f t h e i r i n t e r a c t i o n ) , A r i s ­
t o t l e m i g h t c o m p l a i n that the o r i g i n a l m o v e r composed o f X and Y 
is exempl i fy ing b o t h M and n o t - M . H o w e v e r , Plato h a d already 
made i t clear {Rep. I V , 436b-e) that aUeged contradict ions can 
be dissolved b y j u d i c i o u s l y assigning contrary propert ies t o dif­
ferent parts o f a t h i n g ; there is surely t h e n n o need t o a t t r i b u t e 
conf l ict ing propert ies o f d i f ferent parts t o the w h o l e as a uni t . 
T a k i n g the i n t e r n a l c o m b u s t i o n engine as a self-mover, the fuel 
suppUes heat energy, w h i c h the pistons convert t o vert ica l m o t i o n , 
w h i c h the crankshaft converts t o c ircular m o t i o n , whUe some circu­
lar m o t i o n is converted elsewhere t o electricity, w h i c h supphes 
the spark t o convert m o r e fue l i n t o heat energy. Each part has its 

99 



257*^3-26 P H Y S I C S 

o w n w o r k t o do w i t h o u t thereby acquir ing c o n t r a d i c t o r y p r o p e r ­
ties. I n the absence o f m o r e details, the present argument does n o t 
seem t o const i tute a c o m p e l l i n g objec t ion t o rec iprocal causation o f 
parts. 

257'26-258^2 

( C ) T h e o r i g i n a l m o v e r is n o t m o v e d b y v i r t u e o f e i ther ( i ) a p a r t 
m o v i n g i tsel f or (2) the w h o l e m o v i n g itself. I f ( i ) a p a r t moves 
itself, t h e n that is the p r i m a r y m o v e r , n o t the w h o l e . This seems t o 
be a sound argument . A r g u m e n t ( A ) seems t o have already r u l e d 
o u t (2) , b u t here A r i s t o t l e stresses the fact t h a t o n the present 
analysis the parts need n o t be i n m o t i o n at aU. T h e p o i n t is weU 
t a k e n , b u t h o w can A r i s t o t l e in fer f r o m this p o i n t that some p a r t 
must be u n m o v e d , another moved? (Simplic ius takes the conclu­
sion t o result f r o m e l i m i n a t i n g aU alternatives, i.e. as a g lobal 
conclusion o f the w h o l e section; b u t i n the text the statement reads 
l i k e a conclusion o n l y t o the present argument . ) T h e obvious con­
clusion is, rather , t h a t the w h o l e m a y m o v e w i t h o u t the parts m o v ­
ing . I n one sense this is qu i te t rue : i n a r o t a t i n g sphere the parts 
rotate o n l y inc identa l ly ( they are at rest re lat ive t o each other a n d 
the w h o l e ) , whereas the w h o l e sphere is i n m o t i o n . A r i s t o t l e does 
succeed i n showing that i f the w h o l e is m o v e d b y the w h o l e , the 
aUeged se l f -mot ion o f the parts cannot expla in the overaU self-
m o t i o n . B u t he does n o t real ly succeed i n showing that the w h o l e 
must consist o f an u n m o v e d a n d a m o v e d p a r t , because he does n o t 
succeed i n e l i m i n a t i n g aU alternatives. 

2 5 8 V 5 

' F u r t h e r , i f the w h o l e moves i t s e l f . . . and b y A alone': these t w o 
sentences have caused pro bl e ms since a n t i q u i t y . D o they conclude 
the previous argument ( C ) , o r do they i n t r o d u c e a new argument? 
T h e passage makes m o r e sense as an i n t r o d u c t i o n t o the foUowing 
argument; b u t the argument is n o t an af terthought: i t provides a 
posit ive argument ( D ) t h a t the self-mover is composed o f an u n ­
m o v e d a n d a m o v e d part . So far, the conclusion has been a r r i v e d at 
o n l y t h r o u g h an argument b y e l i m i n a t i o n , and a ra ther unsatisfac-
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t o r y one at that , as we have seen. T h e posit ive argument supphes 
i m p o r t a n t c o n f i r m a t i o n . 

258"5 

A r i s t o t l e produces a t a x o n o m y o f f o u r classes by d i v i d i n g (a) mov­
ers i n t o ( i ) m o v e d and ( i i ) u n m o v e d and ( b ) moveds i n t o ( i ) movers 
a n d ( i i ) non-movers . W e are apparent ly expected t o conflate class 
(a i ) w i t h class (b i ) t o come up w i t h a t h r e e f o l d d iv is ion o f possibi l i­
ties w h i c h w i l l be represented by A ( = a i i ) , B ( = a i/b i ) , and C ( = 
b n ) i n the f o l l o w i n g argument. 

258V18 

C is n o t necessary t o the se l f -mot ion o f A B C , because we can 
detach C a n d stiU have m o t i o n : namely, that e x h i b i t e d by B . O n the 
other h a n d , A is necessary as m o v i n g cause, and B as first m o v e d 
object. A l t h o u g h A r i s t o t l e says n o t h i n g about the special re la t ion­
ship between A and B , clearly there must be one, because some­
h o w A can m o v e B even w i t h o u t itself be ing i n m o t i o n . Hence 
there must be some k i n d o f non-physical causation between t h e m . 
Since B is m o v e d , i t can interact w i t h C i n a physical way that 
requires n o special explanat ion. T h e r e l a t i o n between A and B 
remains mysterious. 

A r i s t o t l e ' s c o n c e p t i o n — a n d the problems inherent i n i t — m a y be 
iUustrated b y C o r n f o r d ' s example, where A = soul, B = body, C = 
clothes. T h e condit ions are satisfied: A B is a self-mover w i t h o u t C. 
B u t A B C is n o t a rea l u n i t y t o begin w i t h . T a k e a m o r e reasonable 
candidate f o r a n a t u r a l uni ty : A = soul, B = heart, C = body. N o w 
i t is t r u e that f o r the b o d y t o be m o v e d n o t inc idental ly , the heart 
wiU have t o m o v e i t (according t o A r i s t o t e U a n t h e o r y ) ; b u t what 
w o u l d i t m e a n t o say that we can leave C out o f the whole? Is A B 
a rea l u n i t y o f w h i c h we can say i t moves itself? T h e heart is n o t 
v iable apart f r o m the body, so the soul-heart conjunct ion is n o t an 
organism o f w h i c h i t seems appropr iate t o say that i t is a self-
mover , as i f i t h a d some sort o f independent existence. W e must 
h o l d , t h e n , that B is n o t a p r o p e r candidate f o r being the first 
m o v e d part . Perhaps o n l y the b o d y wiU qual i fy f o r that ro le . T h e 
example shows that we must be careful about h o w we define the 
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m o v e r and the first m o v e d . I t remains t o be seen i f any d e f i n i t i o n 
c o u l d be successful. 

258"20-1 

I t is possible f o r the m o v e r t o 4ouch' the m o v e d w h i l e the lat ter 
does n o t t o u c h the f o r m e r : GC I . 6, 323^25-32; presumably this 
is t r u e n o t m e r e l y i n v i r t u e o f l inguist ic usage (the o n l y reason 
w h i c h A r i s t o t l e gives there is that we say someone w h o grieves us 
4ouches' u s — a p u n — ^ 3 2 - 3 ) , b u t because i n such cases the m o v e r 
does n o t have matter : cf. i b i d . 7, 324^3-6, 10-13. Simplicius (1243. 
25-8) remarks that an i m m a t e r i a l u n m o v e d m o v e r can t o u c h the 
m o v e d p a r t n o t i n the p r o p e r sense, b u t o n l y metaphor ica l ly . Per­
haps we can best take ' t o u c h i n g ' as a t e r m f o r causal act ion, w i t h 
one-way t o u c h i n g as causal act ion i n a single d i r e c t i o n , m u t u a l 
t o u c h i n g as m u t u a l i n t e r a c t i o n . 

258^22 

'each p a r t w i l l t o u c h the other ' : this phrase is f o u n d i n o n l y one 
manuscr ipt , and is o m i t t e d b y most editors and translators. B u t , as 
Ross notes, i t alone makes the c o n d i t i o n a l clause relevant. 

258^27-4 

I f a self-mover is cont inuous and we r e m o v e p a r t o f i t , w h a t w i U 
happen? I f the r e m a i n d e r is n o longer a self-mover, there is n o 
p r o b l e m . B u t i f i t is a self-mover, t h e n i t appears that o n l y the 
m i n i m a l p a r t that remains is the rea l self-mover. This apor ia is a 
t y p i c a l t h o u g h t - e x p e r i m e n t t o chaUenge A r i s t o t l e ' s theory . T h e r e 
seems t o be a s imple w a y out: t o declare i t an e m p i r i c a l quest ion 
just w h a t constitutes a cont inuous self-mover. I f we find that b y 
r e m o v i n g some p o r t i o n o f i t , i t stiU moves itself, we l i m i t the i d e n ­
t i f i c a t i o n o f the self-mover t o t h a t p o r t i o n . W e repeat the 
e x p e r i m e n t untU we find some m i n i m a l p o r t i o n t h a n w h i c h there is 
n o smaUer p o r t i o n w h i c h is a self-mover. T h e procedure is i n 
accordance w i t h the m e t h o d o f the Posterior Analytics ( i n t r o d u c e d 
i n I . 4) o f i d e n t i f y i n g a subject that is commensurate ly universal 
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w i t h a g iven a t t r i b u t e . This procedure w o u l d be problemat ic , how­
ever, i f we were deal ing w i t h a complete ly continuous substance 
such as water , w h i c h w i U have its o w n n a t u r a l m o t i o n no m a t t e r 
h o w smaU the sample. A r i s t o t l e has already r u l e d out such sub­
stances as self-movers i n Ch. 4, i n p a r t because o f t h e i r very simphc-
i t y , so perhaps we are expected t o envision a m o r e complex k i n d o f 
self-mover. 

A r i s t o t l e ' s actual s o l u t i o n does support this reading. I f the al­
leged self-mover, b y be ing d i v i d e d , loses its nature , t h e n i t was a 
rea l self-mover. F o r instance, i f I cut a l i zard i n half, I have i n a 
sense d i v i d e d i t , b u t I do n o t preserve its v i a b i l i t y . T h e p r o b l e m 
w i t h this example is that we do n o t real ly f u l f i l the hypothesis that 
i t stiU be sel f-moving after the d iv is ion. Suppose, instead, I break 
o f f the l izard's taU. T h e l i z a r d is stiU a self-mover (the taU o f course 
is n o t ) . Does t h a t m e a n that the l i z a r d minus the taU is the real self-
mover? H e r e one c o u l d say that w h a t we have is an incomplete 
l i zard , a d e f o r m e d l i zard , i.e. a less t h a n perfect specimen. I t seems 
false i n this case t o say that the l i z a r d has lost its nature , t h o u g h i t 
is t r u e t o say t h a t i t has lost p a r t o f its capacity. T h e paraUel is 
perhaps close enough t o say that i t supports A r i s t o t l e ' s general 
c l a i m here b y showing that there are circumstances under w h i c h a 
self-mover c o u l d stiU be considered a p r o p e r self-mover even i f 
some p r o p e r p a r t o f i t c o u l d m o v e itself. A m o r e di f f icult case 
w o u l d be that o f a flatworm w h i c h , be ing cut i n half, produces t w o 
flatworms. O n e c o u l d say that the o r i g i n a l flatworm l o s t i t s nature 
o f be ing a single flatworm; b u t one c o u l d n o t say that i t lost its 
nature i n the sense o f the species f o r m i t exemplifies. 

A U o f this must r e m a i n mere speculation o n w h a t A r i s t o t l e has i n 
m i n d here, f o r the next chapter w i U u n d e r m i n e the claims o f ani­
mals t o be self-movers. A t this p o i n t A r i s t o t l e is engaging i n dialec­
t ica l manoeuvres w h i c h wiU aUow h i m u l t i m a t e l y t o advance 
f r o m self-movers t o the first u n m o v e d m o v e r as the focus o f his 
study. 

^ 258^4 

H a v i n g started f r o m the conclusion o f Ch. 4 that every m o v e d 
object is m o v e d b y something, A r i s t o t l e has n o w arr ived at his 
conclusion, the thesis o f Ch . 5, that the o r i g i n a l m o v e r is u n m o v e d . 
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F o r even i f the o r i g i n a l m o v e r is a self-mover, i t is divis ible i n t o a 
m o v e d p a r t and an u n m o v e d part . T h e present thesis is the premiss 
o n w h i c h the r e m a i n i n g argument o f the b o o k w i U depend. 

Concluding A p o r i a 

A r i s t o t l e has used numerous dist inct ions i n Chs. 4-5 t o f u r t h e r his 
analysis o f the causes o f m o t i o n a n d o f se l f -mot ion. H e e m p l o y e d 
the i n t r i n s i c - i n c i d e n t a l d i s t i n c t i o n i n b o t h Chs. 4 a n d 5; he used the 
p o t e n t i a l i t y - a c t u a l i t y d i s t i n c t i o n a n d the d i f ferent levels o f actual­
i t y i n Ch. 5; he dist inguished n a t u r a l and forced m o t i o n i n Ch. 4, as 
weU as se l f -mot ion a n d m o t i o n caused b y another; i n C h . 5 he has 
dist inguished the roles o f the w h o l e and the p a r t i n se l f -mot ion. 
O n e d i s t i n c t i o n conspicuous b y its absence f r o m the present discus­
sion is that o f the f o u r causes. U l t i m a t e l y , that d i s t i n c t i o n w i U be 
very i m p o r t a n t f o r understanding h o w something u n m o v e d can 
cause m o t i o n . W h y does A r i s t o t l e n o t i n t r o d u c e the dist inct ion? 
O n e possibi l i ty is t h a t so far o n l y efficient causation has been under 
considerat ion. C e r t a i n l y the examples A r i s t o t l e adduced i n C h . 4 
t o elucidate e lementa l m o t i o n support this conjecture: the agent 
t h a t makes water i n t o air as weU as the agent that removes a h d 
are paradigmat ica l ly efficient causes. F u r t h e r m o r e , the ' m o v e d b y ' 
l o c u t i o n p r o m i n e n t i n Chs. 4-5 at least i m m e d i a t e l y suggests the 
act iv i ty o f an efficient cause: we say t h a t the horse is m o v e d 'by 
the r i d e r ' , o r 'by its desire f o r f o o d ' , ra ther t h a n 'by h e a l t h ' 
( f ina l cause), 'by e q u i n i t y ' ( f o r m a l cause), or 'by its b o d y ' ( m a t e r i a l 
cause). 

O n e p r o b l e m t h a t arises is w h e t h e r an argument b u i l t o n an 
analysis o f efficient causes w i U be able t o arr ive at a first m o v e r that 
is something o t h e r t h a n an efficient cause. I f X is m o v e d b y Y and 
Y i s m o v e d b y Z , a n d Z is the o r i g i n a l cause and also n o t an efficient 
cause, wUl the ' m o v e d b y Z ' l o c u t i o n be equivocal? Clearly , the 
f o u r causes represent f o u r 'becauses', d i f ferent senses i n w h i c h one 
t h i n g is responsible f o r another (see o n 1, 252^4). O n e cannot, i n 
general, substitute one k i n d o f cause f o r another i n an explanat ion 
a n d preserve the t r u t h - v a l u e o f the account. Suppose that Socrates 
is i n p r i s o n because he t h i n k s i t best t o obey the decision o f the 
c o u r t ( f inal cause) b u t i n another sense because his bones a n d 
sinews are so arranged ( m a t e r i a l cause); the second descr ipt ion is 
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compat ib le w i t h Socrates' t a k i n g flight t o n i g h t , b u t the first is not . 
T h e r e is, t h e n , at least a p o t e n t i a l p r o b l e m w i t h i n t r o d u c i n g one 
sense o f causation i n t o a context e m p l o y i n g a di f ferent sense, l i k e 
switching horses i n m i d stream. C a n A r i s t o t l e m a k e good o n his 
argument that every m o t i o n presupposes an u n m o v e d mover? 

C H A P T E R 6 

2 5 8 ^ 6 

A r i s t o t l e i n fact seems t o aUow some types o f things t o appear and 
disappear w i t h o u t c o m i n g t o be a n d perishing: namely, things 
w h i c h are simple. These inc lude sensations {De Sensu 6, 446^2-4), 
certain causes and principles {Met. E 3 , 1027^29-30), mathemat ica l 
points ( ' i f they exist' . Met. H5,1044^21-2), and forms and essences 
{Met. Z15,1039^20-6; H3,1043^14-18; 5,1044^21-3). C o m i n g t o be 
and per ishing are processes w h i c h r e q u i r e stepwise changes o f 
subjects having parts; s imple subjects cannot enter i n t o such 
changes. 

258^20-6 

T h e argument is di f f icult t o foUow. Ostensibly, i t seems t o go thus: 

(1) Suppose some u n m o v e d movers alternate between existence 
a n d non-existence w i t h o u t c o m i n g t o be or perishing. 

(2) Suppose these u n m o v e d movers are self-movers. 
(3) N o t h i n g w i t h o u t parts can be i n m o t i o n . 
(4) Thus, everything that is m o v e d has some size. 
(5) I t is n o t necessary that an u n m o v e d m o v e r have some size. 
(6) Thus , there is some cause o f ( i ) . 
(7) Thus, there must be some u n m o v e d m o v e r that does n o t 

alternate between existence a n d non-existence. 

First note that ' u n m o v e d ' i n the present argument does n o t mean 
absolutely u n m o v e d , b u t m e r e l y n o t m o v e d by some p r i o r mover . 
W h a t A r i s t o t l e has i n m i n d are self-movers rather t h a n absolutely 
u n m o v e d movers. Statement (3) makes sense w i t h i n A r i s t o t e h a n 
theory: size is a prerequis i te f o r m o v e d bodies (see Phys. V I . 4 ) , 
and f r o m this (4) foUows. Size is n o t a prerequisite for u n m o v e d 
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movers , as (5) correct ly asserts. B u t h o w d o these points enta i l (6)? 
W e m i g h t w i s h t o infer the nature o f the cause r e f e r r e d t o i n (6) 
f r o m some facts about the events caused. B u t h o w do (4) and (5) 
f u r t h e r that enquiry? W e m i g h t show h o w the p r o p e r t y o f size 
e x h i b i t e d b y self-movers disqualifies t h e m f r o m being u l t i m a t e 
causes. B u t i n fact we already p r o v e d i n the last chapter that there 
is some u n m o v e d c o m p o n e n t t o a self-mover. A n d (5) i n fact serves 
t o dissociate the u n m o v e d c o m p o n e n t f r o m the m a t e r i a l extension 
o f the m o v e d part . Thus , i n effect (5) makes us l o o k f o r a d i f ferent 
reason f o r disqual i fy ing the u n m o v e d c o m p o n e n t as a cause o f the 
a l t e r n a t i o n between existence a n d non-existence o f self-movers. 
O n e obvious reason w h y the u n m o v e d c o m p o n e n t cannot be a 
cause o f its existence or non-existence is s imply that i t participates 
i n the change itself. B u t t h e n w h y b r i n g i n (4) a n d (5) at all? N o t e 
also that whereas w e h a d t o construe ' u n m o v e d m o v e r ' i n a b r o a d 
sense t o inc lude self-movers i n the first t w o premisses, we must 
construe the phrase str ict ly i n ( 5 ) . Is there an equivocat ion going 
on? 

O r perhaps the confl ict between the hypothesis a n d (5) w i U be 
just w h a t we need t o m a k e A r i s t o t l e ' s p o i n t : i n o r d e r f o r an u n ­
m o v e d m o v e r t o be and n o t be w i t h o u t a process o f c o m i n g t o be, 
i t must be metaphysical ly s imple. A n d , t o cause its o w n change, i t 
must be a self-mover. B u t t o be a self-mover, i t cannot be s imple f o r 
the reasons given i n (3) a n d (4). Thus i t cannot cause its o w n 
change, and we must posit some p r i o r cause. T h i s l ine of reasoning 
w i U get us t o ( 6 ) , b u t n o t v ia (5). W e need something l i k e : 

(5a) I t is n o t possible that an u n m o v e d m o v e r satisfying ( i ) have 
some size. 

A n d , we should add: 

(5b) T h e (aUegedly) u n m o v e d m o v e r w i U i n fact undergo a p r o ­
cess o f c o m i n g t o be w h i c h o f course w i U r e q u i r e a cause. 

B y such a r o u t e we can get t o ( 6 ) , t h o u g h i t is n o t , alas, clear t h a t 
this is w h a t A r i s t o t l e has i n m i n d . Simphcius takes the argument i n 
a way simUar t o the one we have just sketched: he understands 
A r i s t o t l e t o use (4) t o demonstrate that the self-mover w i U , after 
aU, undergo c o m i n g t o be and per ishing, since as a w h o l e i t has 
parts. 

W e m i g h t l o o k f o r f u r t h e r enhghtenment i n the foUowing discus­
sion (^26ff.), b u t there A r i s t o t l e shifts (a lmost i m p e r c e p t i b l y ) f r o m 
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t a l k o f the c o m i n g t o be and perishing o f self-movers t o the c o m i n g 
t o be a n d per ishing o f things i n general. Thus the f o l l o w i n g discus­
sion seems t o constitute a di f ferent argument. 

258^25-6: 4here is n o need f o r the m o v e r t o have magnitude ' : 
A r i s t o t l e w i U eventual ly p r o v e that the first u n m o v e d m o v e r is 
w i t h o u t magni tude (10, 267^18-19). 

258'26-259-6 

This argument seems t o proceed as foUows: 

(1) T h e r e is cont inuous and everlasting c o m i n g t o be and perish­
i n g i n the cosmos. ( L e t this be caUed 'cosmic change'.) 

(2) T h e r e is some cause o f cosmic change. 
(3) Perishable things, whether t a k e n i n d i v i d u a l l y or coUectively, 

are n o t everlasting or necessary. 
(4) Cosmic change is everlasting and necessary. 
(5) Thus , perishable things, whether t a k e n i n d i v i d u a l l y or col­

lect ively, are n o t the cause o f cosmic change. 
(6) Thus , there is some p r i o r cause o f cosmic change. 

T h e r e is some paraUel w i t h the argument at ^20-6, b u t clearly the 
i n i t i a l premiss here deals w i t h c o m i n g t o be and perishing i n the 
cosmos as a w h o l e , ra ther t h a n i n the d o m a i n o f self-movers. F o r 
p o i n t (4) A r i s t o t l e can d r a w o n his Pr inciple o f Plenitude, accord­
i n g t o w h i c h w h a t is everlasting is necessary (see o n 1, 251^17). 
P o i n t (3) shdes t o o easily f r o m the i n d i v i d u a l t o the coUection: 
a l though i t is a tauto logy t h a t i n d i v i d u a l perishable things are n o t 
everlasting or , consequently ( o n A r i s t o t l e ' s t h e o r y ) , necessary, w h y 
c o u l d n o t the coUection o f perishable things be everlasting? I n fact, 
A r i s t o t l e holds that species o f animals and plants are everlasting 
(e.g. GA 11. I , 731^24-732^1), a clear instance o f the fact that the 
class m a y have propert ies w h i c h the i n d i v i d u a l lacks. 

T h e r e is a f u r t h e r p r o b l e m , i n that an a d d i t i o n a l pr inc ip le is 
needed t o m a k e the argument w o r k . I n order for (3) and (4) t o lead 
to (5) , we must have a general p r o p o s i t i o n t o the effect that the 
propert ies conferred o n the effects must be f o u n d i n the cause. This 
brings us back t o the Synonymy Pr inciple o f Causation (see o n 5, 
257^11 above). B u t , as we have n o t e d , n o t every cause confers its 
o w n character o n the effect. A r i s t o t l e needs t o teU us w h a t sorts o f 
propert ies are preserved, or under w h a t circumstances they are 
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preserved across a causal r e l a t i o n . I t is n o t clear w h a t the s o l u t i o n 
w o u l d be t o the p r o b l e m , b u t we m a y be f a i r l y certa in that A r i s t o t l e 
w o u l d h o l d t h a t everlasting existence a n d metaphysical necessity 
are propert ies that can be i m p a r t e d t o p h e n o m e n a o n l y b y beings 
that already possess t h e m . 

U n f o r t u n a t e l y , hav ing established t h a t perishable things cannot 
cause cosmic change, A r i s t o t l e does n o t specify w h a t k i n d o f cause 
w o u l d be responsible f o r such change. Presumably we are expected 
at this p o i n t t o recal l the arguments o f the last t w o chapters, t o teU 
us that i t w i U b e l o n g t o the class o f u n m o v e d movers. 

259V12 

Ross refers t o his note t o Phys. 188^17-18, where he points o u t the 
scientific advantage o f expla in ing w i t h the fewest possible p r i n c i ­
ples, an a n t i c i p a t i o n o f O c k h a m ' s razor. T r u e , b u t i f we focus 
exclusively o n this p o i n t , we w i U miss the vast difference between 
A r i s t o t l e a n d m o d e r n science. F o r A r i s t o t l e , foUowing Plato {Phd. 
9 7 c - d ) , the w o r l d is organized f o r the best (cf. here to beltion, ^ i i ) . 
F o r A r i s t o t l e the p o i n t is supported n o t b y a concern f o r the most 
austere m e t h o d o l o g y b u t b y a c o m m i t m e n t t o the most o p t i m i s t i c 
value theory . F o r A r i s t o t l e the g o o d is associated w i t h order , and as 
social-pol i t ical o r d e r is personif ied i n a leader (e.g. the general o f 
an a r m y ) , so n a t u r a l o r d e r is real ized i n a first p r i n c i p l e {Met. Λ10, 
esp. 1075^11-19). T h a t is, nature is arranged l i k e the best social 
system we can imagine. T h e ideal is archaic, as s h o w n b y A r i s t o t l e ' s 
q u o t a t i o n o f H o m e r , Iliad 2. 204, i n the last l ine o f Met. Aio: T h e 
r u l e o f m a n y is n o t good: one r u l e r let there be. ' 

259"12-13 

N o t h i n g A r i s t o t l e says here is i n c o m p a t i b l e w i t h the p l u r a l i t y o f 
u n m o v e d movers i n Met. Л8. T h e r e he retains a first u n m o v e d 
m o v e r w h i c h is p r i o r t o the m a n y movers o f the spheres. O n the 
o t h e r h a n d , the present passage is compat ib le w i t h there be ing n o 
p l u r a l i t y o f movers. A r i s t o t l e ' s preference is clearly f o r a single 
u n m o v e d mover . This passage can thus be t a k e n as evidence t h a t 
Phys. V I I I was composed before Met. Л8 (Ross 101-2). 
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259"i3-2O 

Aristotle's argument seems to go as foUows: 

(1) Motion in the cosmos is everlasting (as 'has been demon­
strated' (in Ch. i ) ) . 

(2) Motion that is everlasting is continuous. 
(3) Thus, cosmic motion is continuous. 
(4) Continuous motion has a single mover and a single moved. 
(5) Thus, cosmic motion has a single mover. 

Point (3) is trivially true by virtue of the fact that every motion is 
continuous (Phys. V. 4, 228^20): i f it were not continuous, it would 
not be the same motion, but two or more motions. Thus there is no 
particular need to invoke premiss ( 2 ) , as i f continuity were a special 
feature of everlasting motions. Aristotle has partly estabhshed (4) 
in his discussion of continuous motion at Phys. V . 4, 227^20-32 (cf. 
also 228^22: continuous motion is one). The factors of motion dis­
cussed in Phys. V. 4 do not, however, include the mover, but only 
the moved, the time, and the place or respect in which it is moved. 
But in Phys. V . I Aristotle does include the original mover as a 
defining factor (224"24). Hence (4) seems to be a reasonable ex­
trapolation from Aristotle's account of the identity conditions of 
motions. I n the present passage Aristotle does not expUcitly draw 
conclusion (5), to which he is entitled and which would agree with 
his previous claim (^12) that a single mover suffices to explain 
cosmic motion. 

Thus the present argument has a good systematic justification. 
But it seems possible to object to (4) that one might conceivably 
have a continuous motion with more than one mover. We might 
consider the case of a cannon-ball shot from a cannon, using con­
temporary physical concepts: the explosion in the cannon moves 
the ball upward and forward, but the force of gravity puUs it down­
ward, while friction slows the forward motion; the result is a 
roughly parabolic trajectory that ends when the cannon-baU strikes 
the Earth. I n modern physics the motion of the baU is analysed into 
vectors representing the different forces acting on the baU (we 
would need at least four). Of course, Aristotle would give a differ­
ent analysis of the event, but it is not clear why an Aristotelian 
could not describe the flight of the cannon-ball as the product of 
two movers. The explosion in the cannon provides a forced motion 
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upward (continued by air pressure from behind the ball), but the 
downward motion of the baU also has a mover. I n accordance with 
V I I I . 4, Aristotle seems to want to say that the baU is moved down 
by something; although we have noted difficulties with his argu­
ment there, i f we grant him his claims, there wiU be some cause of 
the downward motion which wiU not, of course, be identical with 
the cannon. Hence it would appear that a continuous motion might 
have at least two movers even on an Aristotehan analysis. A n d this 
seems to be true whether the motions in question are forced (up­
ward thrust of explosion) or natural (downward motion of heavy 
baU). 

259^21-2 

The MSS have tas archas tön kinountön ('the principles of the 
movers'). Rossnotes no simUar occurrence of the phrase. A t ^33 we 
meet arche kinoumenön ('principle of things in motion'), but that 
phrase does not really pick up the initial expression. Ross suggests 
that tön kinountön is a gloss, and that tas archas refers to the 
beginning of the argument. Aristotle in fact recapitulates his whole 
argument from Ch. 3 up to the present here. I have foUowed Ross's 
reading in my translation. 

259"22-^1 

Aristotle recapitulates his argument (see previous note) as foUows: 
^22-7, Ch. 3; ^27-31, Ch. 4; ^31-^1, Ch. 5. 

259*'1-20 

This paragraph also looks back to an earUer discussion, but it is not 
strictly a recapitulation. A t 2, 253^7-20 Aristotle broaches the sub­
ject of animal motion, but he defers the main discussion untU later 
(253^20-1), i.e. untU the present passage. 

259^2-3: The class of animate objects, i.e. objects with souls, in­
cludes plants. Cf. An I I . 2, 413^20-^1; 3, 414^29-33. 

259^6-7: The one kind of motion which allegedly constitutes self-
motion is motion in place: 2, 253^14-15. The power of locomotion 
is not found in aU animals (sensation, not locomotion, is the defin-
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ing quality of animals: An I I . 2, 413^2-4); it is found in some 
animals, An I I . 3, 414^16-17, but not in plants. 

259^11: 'environment' (to periechon): especially the surrounding 
air, which accounts for respiration. The term is already ancient in 
Aristotle's time, being attested to in Anaxagoras B 2 and B14, but 
the verb designating the apeiron as a cosmic container may possibly 
go back to Anaximander (see A i i , A 1 4 , A 1 5 ) , and at least is 
common in doxographic reports ( D K i i i . 348). 

259^12-13: Aristotle explains his theory of sleep and waking in 
On Sleep 3: nutrition, converted into blood, rises with the natural 
heat of the exhalation to the head, where one of several possible 
mechanisms (457^10-458^10) forces it down again, causing the head 
to nod and sleep to come on; hence sleep is an influx of heat leading 
to a natural recirculation {antiperistasis) ofhumours (457^1-2). The 
animal awakens when the compressed heat of the nutrition prevails 
over the surrounding matter, and the purer blood (which properly 
is found in the head) is separated from the thicker blood (458^10-
12). 

259^15* 'the mover is distinct': this must refer to physical causes in 
the environment, as it is also understood by commentators (Simpl. 
1258. 31ff.; Philop. 890. 26ff.; Alexander ap. Philop.), for it inter­
acts with the self-mover as a whole. The 'first mover' of ^17, on the 
other hand, must be the unmoved part of the self-mover, the soul; 
for more on this part, see next section. 

259^16-20: The 'first mover' in the case of animals is the soul; the 
soul moves the body, and the soul, since it is integrally related to 
the body, moves with it. The body, then, is a tool for the agency of 
thesoul. 

A N I M A L M O T I O N 

Aristotle's analysis of animal motion is important to his case for a 
first unmoved mover. For if, as he notes (^3-6), animals initiate 
their own motions, then there are independent self-movers in the 
world, which means that there is a counter-example to the theory 
he is developing that all motions are dependent. Unfortunately, 
Aristotle's argument here is lessthan perspicuous. Several pos­
sible theses are suggested by his discussion, (i) N 0 involuntary 
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behaviour in animals is self-motion; (i i) no animal behaviour is self-
motion; ( i i i) changes from rest to activity (and vice versa) are not 
self-motion; (iv) animal locomotion is not self-motion. Aristotle's 
example focuses on changes from rest to activity, but i t may illus­
trate ( i) . Nevertheless, i f Aristotle wants to argue for the stronger 
thesis (iv) (which he seems to introduce at ^6-7 and return to at ^15-
16), he needs to establish (n). How, then, are the several theses 
related? I offer the following as a possible representation of the 
argument: 

(1) Factors in an animal's environment cause some of its 
motions. 

(2) The (involuntary) motions which these factors cause do not 
originate in the animal. 

(3) The motions with which an animal starts and stops are such 
involuntary motions. 

(4) Thus, animals do not move themselves continuously. 
(5) Thus, animals do not properly move themselves. 

We can tighten the argument by noting an inference from ( i ) to (2) . 
The logical connection between the propositions may be recon­
structed by supplying two tacit premisses as foUows: 

( i a ) I f a factor in the environment causes motion to an animal, 
the motion is involuntary. 

( i b ) I f an animal's action is involuntary, the animal does not 
originate it . 

Propositions ( i ) - ( i b ) now entaU (2) . 
Aristotle makes a distinction between voluntary {hekousios) and 

involuntary {akousios) motion in MA 11, 703^3-11, corresponding 
to the better-known distinction between voluntary, involuntary, 
and non-voluntary action in rational agents: ENlll, 1. Involuntary 
motions, such as heartbeats, are carried out 'without the mind 
commanding' (703^7-8). Strictly speaking, animals other than 
humans do not have mind (nous), but presumably some lower 
level of inteUigence wiU fulfil the requisite condition. ( In fact, 
Aristotle does not discuss voluntary and involuntary motions in 
the present passage; I introduce them only in the interest of clarify­
ing his claims.) Aristotle might wish to concentrate on involun­
tary animal motions because in these the animal exhibits no signifi­
cant agency. I n modern psychology Pavlov's success in controlling 
involuntary behaviour (through conditioned reflexes) seemed to 
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suggest a corresponding way of controlling voluntary behaviour 
(through operant conditioning). Similarly, Aristotle might wish 
to understand animal activity on the model of involuntary behav­
iour. I n any event, he focuses on a case in which, according to his 
theory (see on 259^12-13), the intake and digestion (an involuntary 
motion) of food controls the sleeping and waking cycle of animals. 
The contribution, then, of the animal to sleeping and waking is 
minimal. 

Since it is most clearly in waking and sleeping that the continuity 
of animal motion is manifested, one might be led to infer that we 
had proved (4), that the continuity of animal motion depends on 
the environment, not on voluntary motions from the animal. But 
the conclusion would be hasty. What of the ostensibly voluntary 
changes which may sometimes bring about a passage from inactiv­
ity to activity? For example, a rechning lioness passively observes a 
zebra. Suddenly, she rises and begins to stalk the potential prey. 
The change is not a reflex action or anything hke it. I t corresponds 
to what in a human might be a conscious decision. Arguably, the 
source of the motion is in the lioness herself: she originates her own 
motion, or has an arche in herself. Now Aristotle could, to be sure, 
produce a different analysis of the situation; e.g. he might claim 
that the difference between the rechning and the hunting lioness 
was the presence of hunger in the latter (her stomach clock has just 
gone off, an involuntary change). But the point is that such an 
analysis would require argument, and specifically argument inde­
pendent of the sleeping-waking example. A t most, the sleeping-
waking example can show that some animal behaviours have their 
sources outside the animal. 

Suppose, for the sake of argument, that Aristotle could in princi­
ple complete the case for (4) by showing that in aU cases of chang­
ing from inactivity to activity the change is involuntary. How is (5) 
supposed to foUow from (4)? The proper motion referred to in the 
statement is, as we have seen, locomotion. The fact that the animal 
becomes active through an involuntary process does not neces­
sarily imply that the animal, now that it is in motion, is moving 
involuntarily. To make this clear, we might imagine a modern 
example. Scientist A claims to have produced a computer which 
thinks for itself and makes voluntary decisions; scientist B disputes 
the claim. When A gives evidence for calUng the computer's ac­
tions voluntary, B repUes that they are not, because A controls the 
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on-off switch to the computer. A would be perfectly justified in 
replying that this fact was irrelevant: A is not claiming that the 
computer is self-starting or totally independent in its action, but 
rather that once it is running properly, it makes independent deci­
sions. A's reply does not by itself prove A's claim, but it does show 
how B's objection misses the mark. I n just the same way, Aristo­
tle's argument seems irrelevant to estabhshing (5). 

Thus far I have conceded ( i ) and ( 2 ) , and hence thesis (i) that 
involuntary motions are not self-motions. But we should be scepti­
cal about these points too. The fact that some factor from outside 
the animal plays a role in the animal's behaviour does not by itself 
prove that the related behaviour is not self-caused. A robin eats a 
worm, becomes drowsy, and sleeps. I t is true (assuming Aristotle's 
account of sleep) that without the worm the robin would not have 
slept. But we must also consider the contribution that the robin's 
digestive system makes; we could put the same worm in the stom­
ach of a herbivorous animal, and that animal would not go to sleep. 
To determine the outcome of ingesting a worm, we must take into 
account not only factors from the environment but also the re­
sponse of an organism. The external factor was a necessary condi­
tion for the sleep; but so was the appropriate functioning of the 
digestive system (i.e. it must be functioning properly, and also be 
capable of digesting worms). The organism itself makes a vital 
contribution to the final (involuntary) behaviour. Can we not then 
say that the arche was in the animal itself? On these grounds it 
appears that ( i b ) is false. 

WiU such a criticism apply i f the act is voluntary? We could 
provide a simUar analysis of a voluntary action. For instance, i f I 
decide to eat fish rather than fowl at a restaurant where I was able 
to see both dishes, we can say that something in the environment 
contributed to my decision—the respective dishes, whose images 
became present to my mind through perception. That, or some­
thing analogous (such as my imagination of the dishes), is a neces­
sary condition of my deciding; but it does not disqualify my choice 
from being mine, nor does it show that the only significant arche of 
my action is outside me. I n fact, i f we grant that factors in my 
environment 'cause' my action (in some loose sense of 'cause'), we 
must say that ( i a ) turns out to be false, since my choosing between 
alternatives is a paradigmatic case of voluntary action, and cer­
tainly so for Aristotle. Perhaps we should modify ( i a ) to state that 
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i f the sole moving cause of the action is in the environment, it is 
involuntary. This would aUow us room to say that if there were a 
significant input from the desires of the animal, etc., the action 
would remain voluntary. This provides a more plausible account 
of animal responsibility. But it does nothing, on the one hand, to 
save the animal from being treated merely as a motion machine 
in relation to involuntary motions of the sort that are prominent 
in the present discussion, or, on the other hand, to block an oppo­
nent from saying that in the case of voluntary motions the animal 
does indeed originate its own motion. For in the case of voluntary 
motion, antecedent involuntary motions are not sufficient to ex­
plain the new motion which the animal engages in of its own 
volition. 

On the present analysis, then, Aristotle assumes (i) without jus­
tification, never really addresses (n), does not provide evidence for 
(in) in its fuU generality, and does not adequately link his discussion 
of (i) and whatever assumptions he makes about (n) and (in) with 
(iv). The potential counter-example to his theory stands un­
touched. Aristotle has not shown that animal behaviour is not self-
motion, but only that it is not self-contained motion. 

I t is possible, however, thatAristot le intends a much weaker 
version of the argument, that suggested by ^20-2: he may intend 
only to prove that an animal cannot be the cause of continuous 
motion. For a discussion of this reading, see on ^20-2. 

259^20-2 

O n the basis of these considerations one can be sure . . . ' : perhaps 
the point of the preceding paragraph is not (5) but (4) (see section 
on animal motion, under ^1-20). Aristotle is not concerned to show 
that animals do not move themselves in some significant sense, but 
only to show that they are not continuous self-movers. Aristotle's 
remarkson the 'first mover' of the animal's motions at ^16-20, 
which seemed like an afterthought, are needed to fiU out the tacit 
argument. 

(6) Self-movers are composed of a moved part and a mover 
(from Ch. 5). 

(7) The mover is moved only in virtue of being embodied in the 
moved part. 
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(8) What is moved in virtue of being embodied in another is 
moved incidentally. 

(9) Thus, the mover in a self-mover is moved only incidentally. 
(10) What is moved incidentally cannot be the cause of continu­

ous motion. 
(11) Thus, self-movers cannot be the cause of continuous 

motion. 

Proposition (10) gets us to the present sentence, and (11) expresses 
the more general point. But what does aU this have to do with 
(4)? Minimally, we have seen that animals—i.e. perishable self-
movers—do not in fact exhibit continuous motion. The argument 
in ( 6 ) - ( i i ) provides an analysis of why they do not: because they 
are moved by a mover that is itself moved incidentally. But why 
could such a mover not cause continuous motion? We have, as it 
were, empirical evidence (supphed by the preceding paragraph) 
that it does not, but not theoretical evidence that it could not. The 
foUowing paragraph wiU give an account of how an absolutely 
unmoved mover differs in its action from a moved mover. That 
such an account hes behind the present passage seems apparent 
from ^27-8. Thus far, however, Aristotle has given us only inductive 
evidence that (10) is true. I t is possible that lines ^15-20 are 
anticipations of the later argument: they show that the only causes 
operative on animals qua self-movers are (a) factors in the environ­
ment, which enter into mutual interactions with self-movers, and 
(b) the soul, which is moved incidentally. Both kinds of causes are 
themselves subject to motion at least of a minimal kind, and hence 
are not absolutely unmoved. 

There is, in any case,a more fundamental—or perhaps t r i v i a l — 
reason why an analysis of animal motion wiU not do to save the 
appearances of motion in the world: the explanandum, motion in 
the world, is a cosmic phenomenon; the aUeged explanans, animal 
motion, is a biological phenomenon. I t would take a major leap to 
get from the biological sphere (part of the sublunary world) to the 
level of a cosmic principle. Perhaps a more relevant question than 
whether animal motion per se offers the key to cosmic motion is 
whether animal motion has an analogue in astronomy. Although 
the question seems unimportant to modern thinkers, it was an 
important issue in the fourth century вс. Plato envisaged an ana-
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logue of animal motion in the stars {Tim. 40b: the fixed stars are 
'animals divine and everlasting'; Laws X , 898d-899b), as appar­
ently did the early Aristotle (Cicero, Nat. D. 2. 15. 42,16. 44 = frr. 
23 ,24 Rose^). Indeed, according to Plato the whole world is a living 
creature, Tim. 30a-31a. Aristotle seems to beg the question against 
his dialectical opponents at ^28-31. 

I n the end, we need to return to the proposition that seems to be 
central to any understanding of the argument on animal motion: 
( 4 ) , that animals do not move themselves continuously. I n one 
sense this is a curious conclusion to draw. For it is a presupposition 
of the view that Aristotle is criticizing precisely that animals do not 
move themselves continuously. That is, Aristotle's dialectical op­
ponent begins by assuming that animals at one time are at rest, then 
initiate motion, then relapse into a state of rest; and this shows 
that motion can start and stop. Why would this opponent need to 
have Aristotle prove (4)? Perhaps we could say that Aristotle had 
achieved a clarification by progressing from the assumption that 
animals do not move continuously to the consequence that animals 
do not move themselves continuously. StiU, (4) wiU hardly come as 
news to Aristotle's opponent. I n the present paragraph Aristotle 
wants to proceed from the claim that animals do not move them­
selves continuously to the claim that they cannot cause continuous 
motion in the cosmos. Behind Aristotle's argument is his ever-
present desire to find a grand cause of cosmic motion. Accordingly, 
he seems to assume that if the opponent's self-mover is not 
adequate as a grand cause, it is good for nothing. But Aristotle's 
aim wUl seem curiously irrelevant to his opponent, and so, conse­
quently, wUl his argument. The point of the opponent's argument is 
precisely that we do not need a transcendent cause of continuous 
motion, but simply a large set of self-movers, some of which are in 
motion at a given time, some not. Indeed, the opponent wiU not 
even insist on strictly continuous motion, since for him consecutive 
motion wiU do. 

From another point of view, Aristotle's own account of animal 
motion could give a critic grounds for undermining Aristotle's 
claim that animals do not move themselves continuously. For rea­
sons given in connection with ^1-20, we see that even involuntary 
motions can count as instances of self-motion; but for Aristotle's 
account of animal motion to be correct, there must be 
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continuous—or rather, successive—motions going on in the ani­
mal. For example, during sleep the animal is digesting; when diges­
tion is completed, the animal wakes and initiates locomotion. 
Something is always going on in the animal—i.e. some kind of 
biological motion—that on a more generous account than Aristo­
tle's would count as self-motion. This result might not please Aris­
totle's immediate dialectical opponent. But it would give grounds 
to another kind of opponent, one who beheves in animal self-
motion as an instance of natural motion in the cosmos. To besure, 
the animal is not a self-contained mover, but neither is anything 
else. What constitutes nature is a system of interacting movers that 
mutually influence each other: an ecosystem. For such an opponent 
Aristotle's argument shows the futility of seeking a completely self-
sufficient source of motion; but it does not show that there is some 
transcendentsourceofmotion. 

259'24 

'as we have said': in Ch. 1. 

259'26 

'and what-is itself is to remain in itself and in the same': this 
characteristic of being, or, more concretely, 'what-is' (to on), has 
Eleatic roots. Parmenides says of what-is (to eon), in almost iden­
tical language, ' I t remains the same and in the same and hes by 
itself, and thus it stands fast there' ( B 8 . 29-30); and even earlier, 
Xenophanes says of God, 'he remains ever in the same, moving not 
at all ' ( B 2 6 . 1 ) . (What does the vague ' in the same' mean in aU these 
passages? I n the same place? I n the same state? Perhaps both?) 
Notealso that the characteristic 'unending' (apaustos, ^25) is one 
that Parmenides ascribes to what-is ( B 8 . 27) two lines before the 
quoted passage. Ofcourse, Parmenides would be appalled by Aris­
totle using his ontological principle to defend everlasting motion. 
Aristotle has retained the general principle, but greatly expanded 
its apphcation. He wiU soon apply these Eleatic properties to the 
unmoved mover, 260^17-19, which wiU show that the unmoved 
mover meritsa kind of ontological priority, and is ultimately re­
sponsible for the Eleatic properties of the world. 
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2 5 9 ' 2 8 - 3 i 

Von A r n i m (44-5) thinks these hnes were originally a marginal 
note that should have been inserted after ^22, providing a phrase 
for them to attach to and a better continuity from ^28 to ^32. Note, 
however, that the change in text would make an awkward connec­
tion to the sentence at ^22ff. StiU, the sentence seems to be less than 
apt wherever we put i t , as though it were an added note. 

259^29-31: According to Aristotle's theory of heavenly motions 
sketched in Met. Л8, each of the heavenly bodies below the fixed 
stars has the poles of its sphere on an outer sphere and displaced 
from the pole of the outer sphere, thus producing an obhque mo­
tion. The 'principles' are presumably the intelligences associated 
with the several spheres. 

260^1-3 

Strictly, the point does not prove that the first object moved by 
the unmoved mover is everlasting, but rather that there must be 
another cause besides the unmoved mover to account for earthly 
changes. The subsequent argument reiterates a point Aristotle 
makes in GC I I . 10; Met. Л5, 1071^15-17; 6, 1072^10-18. Aristotle 
actually deriveshis view from Plato's Timaeus, where the circles of 
the Same and the Different are required to explain heavenly mo­
tions (36b-d) . On Aristotle's view theuniform rotation of the stars 
could explain uniform motion, but it could not explain the ob­
served fact of coming to be and perishing in the earthly realm. 
Coming to be and perishing are opposite changes, and they tend to 
happen at different times (spring is the time of birth, autumn of 
death {GC 11. 10, 336^17-18), though each species has its own 
biologicalclock (ibid. 336^10-15)). Some variable cause must ac­
count for seasonal variations and patterns of birth and death; this is 
the obhque path of the Sun, which causes it to approach in spring 
and to retreat in autumn. How, then, does the uniform motion of 
the starsget transformed into the variable motion of the Sun? I n 
GC Aristotle does not attempt to answer this question, but only 
attributes coming to be and perishing to motion along an inclined 
circle (336^31ff.). His account of nested spheres in Met. Л8 (see 
previous section) seems to provide an adequate explanation for 
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complex orbits of the 'planets' including the Sun (the planetai 
('wanderers') exhibit variable positions relative to the fixed stars). 
Since the Sun moves from an extreme northward position on the 
tropic of Cancer at the summer solstice to an extreme southward 
position on the tropic of Capricorn at the winter solstice, it occupies 
contrary positions of near and far, and can theoretically be re­
sponsible for different meteorological states in the sublunary re­
gions, and hence different seasons, which immediately influence 
biological cycles. (Note, however, that Aristotle's story must be 
more complicated than this sketch suggests, for he does not hold 
that the Sun generates heat per se; its heat is the result of a large 
body in rapid motion near the upper atmosphere {Cael. I I . 7, 
289^19-33, Meteor. I . 3, esp. 340^10ff., 341^17ff.). I t is not clear 
whether this account of heat generation is defensible in light of 
Aristotle's physics.) The outermost sphere of the fixed stars, with 
its uniform motion, is a remote cause of variabihty in nature, but 
not its immediate cause. Thus the circle of fixed stars properly 
accounts for uniform motion, the orbit of the Sun for variable 
change on Earth. 

260"11-14 

' I t has become apparent from our discussions what is the solution 
to the problem we raised at the beginning. . . ' : the problem was 
introduced at 3, 253^22-4. Only now has the answer to the problem 
left hanging at the end of Ch. 3 become clear. There Aristotle 
recognized as the two remaining possibilities regarding cosmic 
motion (3b) that aU things can move and be at rest indifferently, 
or (3c) that some things are always in motion, some always at 
rest, and some alternate between motion and rest. Now both the 
phenomenon and its cause emerge together: there is an unmoved 
mover (or several of them), a moved mover, and changeable things 
affected by the moved mover. We are reminded of Aristotle's 
claim that the scientific facts and their causes are in a sense verified 
at the same time {An. Post. I I . 8, 93^16ff.). Thus there is something 
absolutely unmoved, something always in motion, and things that 
vary between rest and motion. Consequently, (3b) is false, (3c) 
true. 
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2 6 0 " i 7 - i 9 

4he unmoved mover . . . because it remains simple and self-identi­
cal and in the same': see on 259^26. 

CHAPTER 7 

2 6 0 " 2 6 ^ 

'Since there are three kinds of motion . . . ' : Aristotle distinguishes 
the three kinds of motion at Phys. V . 1, 225^34-^9. He counts six 
kinds of motion in Cat. 14: coming to be, perishing, increase, de­
crease, alteration, and locomotion. I n the present classification he 
omits coming to be and perishing, which Phys. V . 1 identifies as 
changes that are not motions, and combines increase and decrease 
as different aspects of change in quantity. Earlier books of the 
Physics do not observe the distinction between the genus change 
and the species motion—see e.g. the definition of motion (kinesis) 
at Phys. I I I . 1,201^9-15, with coming to be and perishing as species. 
Book V I I I generally foUows the classification of Book V, but not 
always: Ross 8 mentions as exceptions 261^4 and 264^29 (mis­
printed as ^29). 

260"30-2 

'what increases in one sense increases by what is like . . . ' : see An I I . 
4, 416^21 ff., %-γ. in so far as food is raw, it is unlike, and in so far 
as it is digested, it is like what it nourishes. That is, digestion 
assimUates food to the body. 

Growth presupposes qualitative change which makes assimila­
tion of food possible. Qualitative change, being a change from 
contrary to contrary, must be effected by a cause which exemplifies 
the contrary quality; e.g. a hot body causes alteration in a cool 
body. But in order for the cause to affect the cool body, it must 
have been brought into proximity with it . Hence qualitative change 
presupposes change of place, and Aristotle has estabhshed a hier­
archy of dependence among the three kinds of motion: growth ^ 
alteration ^ locomotion. 
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2 6 0 ' I - 5 

'But surely i f there is alteration, there must be something causing 
the a l t e r a t i o n . . . this could not happen without locomotion': 
alteration presupposes locomotion as providing a causal condi­
tion for its activity. The argument is plausible enough, assuming 
that the subject does not alter itself by its own agency. But it 
might seem to contradict a point Aristotle made in Cat 14: ' I n 
the case of alteration there is a certain problem, whether what is 
altered is altered with any other type of motion. But this is not 
true: in virtually aU our affections, or most of them, alteration 
happens t o u s without our partaking in any other motions. For 
neither do we have to increase in respect to the affection moved, 
nor do we have to decrease' (15^18-27). There is not any conflict 
between the two passages, however. I n the Categories Aristotle 
is arguing for the non-identity of the several changes by show­
ing (focusing on alteration) that the change in question is not 
at the same time another kind of change. This does not preclude 
the possibility that one type of change has as a necessary condition 
of its occurring another type of change, perhaps in some other 
subject. 

2 6 0 V 1 5 

This is a curious argument for Aristotle to make. Nowhere in his 
physical theory does Aristotle account for basic qualities in terms 
of condensation and rarefaction. Here Aristotle seems to reduce 
apparently simple qualities tocondensation and rarefaction, and 
condensation and rarefaction to aggregation and segregation. But, 
to the contrary, Aristotle's account in GC I I . 2 makes hot and cold, 
wet and dry, the basic powers; they have their own definitions 
(329^24-32); other qualities are reducible to them (^32ff.); and they 
are not reducible to anything else (330^25-9). The only reduction 
he considers is to other members of the set of four; but his failure 
even to consider other alternatives is significant. (Although his 
definitions of the hot and the cold contain the term sunkrinein 
('aggregate' or 'combine'), they treat hot and cold as active powers 
of combining other things, not as themselves resulting from com­
bination; hot is the power of combining simUar things, and cold 
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the power of combining similar and dissimilar things. The change 
he envisages does not seem to involve an increase of density even 
in the objects acted on, but only a change to a sohd state or 
the like.) 

I n an argument against Empedocles and Democritus he asserts: 
T h e same quantity of matter does not seem to become heavier 
when it is compressed, but those who claim that water is contained 
in air and extracted from it have to maintain this view; for when 
water comes to be from air, it becomes heavier' {Cael. I I I . 7,305^6-
10). Clearly he regards the condensation account as incompatible 
with his own theory, and with experience. I n GC I . 2 he expressly 
argues against the theory that coming to be and perishing consist 
of aggregation and separation of particles: 'But unqualifiedand 
perfect coming to be and perishing cannot be defined in terms of 
aggregation and segregation, as some think . . . But this is precisely 
the source of their misunderstanding. For unqualified coming to be 
and perishing do not consist of aggregation and segregation, but of 
the whole changing from one thing to another' (317^17-22). Later, 
in GC I . 5, he shows that growth cannot be accounted for in terms 
of aggregation of particles either. (His own theory of growth and 
chemical interaction is that of 'mixture', mixis or krasis, often trans­
lated 'combination'—^which misleadingly suggests structured ag­
gregation of some sort ( i . io).) 

The notion that basic changes come about by aggregations 
and segregations is later attributed by Aristotle to Presocratic 
philosophers (9, 265^17-266^5; cf. I . 4, 187^15-16), and with good 
reason. The terms sunkrinesthai and diakrinesthai appear as terms 
of art in the Presocratics (the former in Anaxagoras B 4 , the latter 
in Anaxagoras B12, B13, B17; apokrinesthai seems to have been 
a more common synonym for the latter in Anaxagoras (with 
different connotations), and is also found in Empedocles and 
Democritus, and possibly as early as Anaximander), and they 
are borrowed by Plato {Laws X , 893e4, 6-7) . This suggests that 
the argumentmay be a dialectical one, as it is taken to be by 
Philoponus (but not Simphcius). On this reading, we must put 
a strong emphasis on the phrases 'seem to be' and 'are said'. 
Presumably Aristotle wishes to demonstrate that even advocates 
of alternative natural philosophies must grant this point. For 
more on aggregation and segregation, see below, section on 9, 
265*'30-2. 
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260^16-17 

4he p r i m a r y . . . is said in many ways': more comprehensive ac­
counts of the various senses of 'prior' are given in Cat. 12 and Met. 
A I I . Here not aU possible senses are relevant. Aristotle's sUde from 
talking of different senses of 'primary' to different senses of 'prior' 
is not an equivocation: the corresponding Greek terms proton and 
proteron are related as superlative to comparative degree of the 
same adjective. 

The threefold distinction of senses of 'primary' provides the 
framework for the succeeding argument: in the present paragraph 
Aristotle wUl apply the first sense, primary in order of dependence; 
at ^29 he wiU examine the second sense, primary in time; and at 
261^13 the third sense, primary in essence. 

260**I9-29 

The first sense of 'primary' (cf. preceding section) concerns the 
relationship between dependent and independent entities: X is 
prior to Y i f and only i f Y could not exist without X but X could 
exist without У; and X is primary in a class i f and only i f X could 
exist without aU the other members, but they could not exist with­
out i t . This sense seems to be a fundamental metaphysical one on 
which Aristotle buUds an ontology in the first place: primary sub­
stances are 'primary' precisely because members of other catego­
ries are dependent on them for their existence: Cat. 5, 2^4-6, with 
^15-17, ^37-3^1; cf. Met. All, 1019^2-4 (attributing the distinction to 
Plato); ibid. M 2 , 1 0 7 7 V 1 1 . 

I n fact, the opening paragraph of the chapter provided sufficient 
evidence to establish the primacy of locomotion among motions in 
this sense. There is, however, a distinction we could make between 
the ontological priority which substances have to members of other 
categories (the former provide the subject for the latter) and the 
priority which locomotion has to other motions (the former are 
causally necessary in some sense to the latter). But in either case, 
the latter could not exist without the former. The argument which 
Aristotle now gives does not seem to exploit the present sense to 
fuU advantage. What is Aristotle doing here? Having shown in the 
first chapter that there must always be motion in the cosmos, Aris-
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totle uses this conclusion as a premiss, developing the argument as 
foUows: 

(1) There is motion continuously in the cosmos (Ch. 1). 
(2) There can be motion continuously in the cosmos i f either 

(a) motion in the cosmos is continuous or (b) motion in the 
cosmos is a succession of motions. 

(3) Continuous motion is better than successive motion. 
(4) The betteralways occurs in nature i f it is possible. 
(5) Continuous motion is possible. 
(6) Thus, cosmic motion is continuous. 
(7) Only locomotion is continuous. 
(8) Thus, there is locomotion in the cosmos. 
(9) Locomotion does not require any other kind of change. 

(10) The other kinds of change require continuous locomotion. 
(11) Thus,locomotionisprimary. 

Aristotle's use of 'continuously' as a modifier for cosmic motion is 
potentially misleading, since he does not intend this qualification 
by itself to entaU continuous motion. He subsequently distinguishes 
the sense of how cosmic motion occurs 'continuously' from the 
sense of continuous motion, but then argues that cosmic motion is 
in fact continuous, using an axiom (4) which imputes value to 
nature (cf. section on 6, 259^9-12 above). This of course is a weak 
link in the argument for a modern reader. Both points (5) , as he 
expressly notes, and (7), which he does not, are theses which wiU be 
defended later. Point (5) specifically concerns cosmic motion: is it 
possible for motion in the cosmos to be continuous? Yes, Aristotle 
answers in Ch. 8. Point (7) wiU be demonstrated later in the present 
chapter, at 261^31ff. 

Aristotle gets around to relations of dependency only in (9) and 
(10), where they seem almost to be an afterthought. A t ^26-9 he 
argues for (9) and (10), but the argument is so compressed that it 
consists virtually of the bare assertion that locomotion does not 
presuppose growth, alteration, coming to be, or perishing, whereas 
they presuppose locomotion—indeed, continuous locomotion. 
But why should this asymmetrical relationship hold? We might 
think that Aristotle is now invoking the argument in the opening 
paragraph of the chapter to justify the assertions here. But there 
Aristotle estabhshed only the priority of locomotion to other 
motions—i.e. increase/decrease and alteration; whereas here he 
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argues for the priority of locomotion to other changes, i.e. the 
motions plus coming to be and perishing. The argument at 260^7 
mentioned coming to be and perishing, but that argument was 
merely dialectical as far as we could see. We might supply the 
argument thus: coming to be presupposes growth, and growth, 
for reasons given at the beginning of the chapter, presupposes 
locomotion. But locomotion can take place without coming to be. 
For instance, the heavenly bodies m o v e i n place, but do not come 
to be. 

Thus we can supply an adequate argument for (9). But what 
about (10)? Statement (10) says not only that other kinds of change 
require locomotion, but that they require continuous locomotion. 
Where has Aristotle estabhshed the need for continuous locomo­
tion? The present argument has estabhshed the fact of continuous 
cosmic motion (at ( 6 ) ) , and the fact of cosmic locomotion (at (8)) . 
We could also extrapolate to the fact of continuous cosmic locomo­
tion. But nowhere has Aristotle argued that other kindsof change 
presuppose continuous cosmic locomotion, or even cosmic locomo­
tion. That is, the only arguments we have seen so far for the 
dependence of other kinds of change on locomotion do not bring 
in cosmological considerations at aU, but only what we might caU 
the physics of change. Aristotle seems to be conflating an argument 
for the priority of locomotion to other changes with an argument 
for the continuity of cosmic change. The two arguments have 
different aims and require different premisses, and it is not clear 
that the former supports the latter or that the latter, as it stands, 
is relevant to the former. (10) remains unsubstantiated, and the 
part of this present argument which actually apphes the criterion 
of ontological independence seems to be poorly developed 
at best. 

AU in aU, it appears that Aristotle is getting ahead of himself 
in the argument. Two key premisses, (5) and (7), anticipate later 
arguments, whUe the points that the present argument aUegedly 
illustrates, (9) and (10), get short shrift. I t would have been better 
to present the three senses of 'primary' first, and to have subsumed 
the argument at 260^23 ff. under the first sense, at the same time 
expanding it to include a treatment of coming to be and perishing. 
I n this way he could have established the ontological independence 
of locomotion without undue anticipation, and without falling 
under the suspicion ofbegging the question. 
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260*^29-261^12 

One might wonder why Aristotle has to argue that locomotion is 
primary in time. I f he can show that it is primary in the ontological 
sense he has just examined, and in the general metaphysical sense 
he wiU next examine, that should be enough. I f he must prove that 
locomotion is temporally prior in some sense, at least it should be 
sufficient to show that locomotion is prior only in one limited sense. 
But elsewhere—e.g. the argument for the priority of actuality vs. 
potentiaUty {Met. β 8 , 1049^17ff.)—Aristotle shows a propensity 
for phUosophical overkill. Actuality is prior to potentiality in 
every importantsense. Even i f an individual is potentially an adult 
before it becomes an actual adult, it is produced by a previously 
existing adult: the chicken comes before the egg. Here too Aristotle 
argues for the priority in time of his favoured subject, in this case 
locomotion. 

261^1-3: Aristotle replies that the act of generation itself presup­
poses a mover. I n saying that the mover is not being generated, he 
presumably means to include the case of a parent which generates 
an offspring; the parent is itself generated, but not in the same act 
which generates the offspring. But in a remote sense the Sun also 
generates perishable things by governing the life cycles (GC 11. 10; 
cf. on 6, 260^1-3). 

261^3-5: ' I t might indeed appear': the phrase actually begins with 
'since', which makes no logical sense. Aristotle seems to be intro­
ducing a new objection here, but it is difficult to distinguish the 
present objection from the previous one. 

261^5-7: 'Although this is the case for any individual t h i n g . . . ' : 
Aristotle's answer here seems to be a more metaphysical one, that 
one needs an everlasting mover, and then something to move that 
(the unmoved mover). Aristotle can make his point by extending 
the domain of discourse from the individual that is generated to the 
cosmos as a whole: the objector is thinking only of the specific case, 
but each particular event of generation requires a larger situation 
in which the event can take place: an environment in which motion 
is a fact. A n d that motion in turn presupposes everlasting cosmic 
motion, and ultimately an unmoved mover. However, Aristotle's 
present argument is so compressed that it seems to beg the 
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question: we must spell out the priorities in question in terms of 
time parameters, in order to prove that locomotion is prior in time, 
not just prior in some general sense. 

261^9-11: 'none of the subsequent motions is prior . . . ' : the mo­
tions in question are subsequent in a biological context, where the 
organism cannot alter and move in place unti l i t is born (the bio­
logical sense of gignesthai) and grows. Yet many animals are born 
able to move in place and to alter (e.g. babies become red when 
they cry, a case of alteration). A n d in fact growth, alteration, and 
locomotion take place in the womb, as Aristotle should know, and 
hence are simultaneous with, not subsequent to, coming to be. 
Aristotle's point is much better made in the context of ecology and 
cosmology than that of the biology of individual generation. 

261"13-17 

Aristotle now turns the posteriority in generation of the individual 
thing to his advantage by invoking his developmental principle that 
what is posterior in order of generation is prior in nature (cf. Met. 
H 8 , 1050^4-5). For the hierarchy of powers of soul, see An I I . 3. 
The immobile animals referred to at ^17 are what later Greek 
theorists caUed zoophytes—Aristotle does not have a generic name 
for them, but he perceptively recognizes their existence (e.g. HA I . 
I , 487^7ff., V I I L I , 588^12ff.)—animals such as the pinna and the 
sponge. 

261^20-1 

'what is moved in locomotion loses its essence less than in any other 
kind of motion': a second argument for locomotion being prior in 
essence is that it is the minimal motion: other motions require a 
change of quaUty (alteration) or of quantity (increase or decrease). 
He could have made the point even stronger by comparing it with 
the changes of coming to be and perishing, both of which involve a 
change of substance. I n modern terms we could say that since 
location is a relational property, change of place involves a change 
only of relations, not of non-relational properties. Here we see 
clearly that whUe Aristotle rejects Eleatic denials of change, he 
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accepts Eleatic values: constancy is better than change, and the best 
change is the least significant change. 

261^23^ 

'Quite clearly t h i s . . . ' : Aristotle gives a third argument for the 
priority in essence of locomotion. The argument is: 

(1) the self-mover moves itself properly when it moves in place; 
(2) the self-mover is the principle of aU things moved; 
(3) hence motion in place is the primary kind of motion. 

Aristotle has put forth (2) at 5,257^27-31. What are the grounds for 
( i ) ? They could be the two arguments of the present paragraph: (a) 
that the primary motion comes last in generation, and (b) that the 
primary motion involves the minimum change in the subject, both 
of which conditions are fulfiUed by locomotion. The grounds for 
( i ) may, however, be sought in the previous chapter. A t 259^6-7 
Aristotle argued that animals qua self-movers properly move 
themselves with only one kind of motion: namely, locomotion. 
I f this is his justification, ( i ) wiU apply only to perishable self-
movers (although it might provide inductive evidence for non-
perishable self-movers); note, however, that (a) also apphes only to 
generated self-movers strictly speaking. Whether there are any 
non-perishable self-movers remains to be seen, but the present 
argument is couched in perfectly general terms, as though it would 
apply to them if they existed. 

261'32-'26 

'AU motions and changes are from opposites to opposites... ': 
Aristotle includes as species of opposites {antikeimena) contraries 
{enantia) and contradictories {antiphaseis) (Cat. 10 with Int. 6; Met. 
Aio). A t Phys. V. I , 225"34-^9 (cf. Cat. 14, 15^1-16) Aristotle de­
fines changes in terms of their end-states: coming to be and perish­
ing are changes between contradictories—i.e. from non-subject to 
subject and vice versa; aU motions (a species of change) are be­
tween contraries, either contrary qualities (alteration) or contrary 
quantities (increase and decrease) or places (locomotion). The 
contraries relevant to place are up-down, left-right, back-forth. 
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and the hke {Phys. V . 5, 229^6-10, V I I I . 8, 261^34-6 below; cf. Cat 
14,15^4-6). When he starts out here, it is not clear whether Aristo­
tle wants to subsume locomotions under the general principle or 
not; his initial examples do not include a case of locomotion. I n 
fact, locomotion seems the most problematic case because, while 
there is some sense in which the contrary or contradictory 
end-states of all the other changes are natural, the aUegedly con­
trary end-states of locomotion seem conventional or merely rela­
tive to the observer: e.g. left and right depend on where the 
observer is stationed. I n any case, Aristotle quickly moves on to 
cases of locomotion, almost as though the initial sentence provided 
inductive evidence which, when generalized, could be applied to 
locomotion. 

To be fair to Aristotle, we must note that with his doctrine of 
natural place, up-down, left-right, back-forth, wiU not be relative 
or arbitrary distinctions. Indeed, Aristotle inherits this sixfold 
scheme from Plato {Tim. 43b; cf. 34a, where he includes circular 
motion as a seventh kind). The up-down distinction is firmly 
grounded in Aristotle's theory of place, with down referring to the 
centre of the universe, up to the circumference, and heavy and hght 
bodies moving toward the centre and the circumference of the 
universe, repectively {Cael. I . 3 , 1 . 8) . Aristotle argues further that 
there is a right and a left to the cosmos, the right being the east, 
where the stars rise {Cael. I I . 2) . He associates his three directions 
with the three dimensions (ibid. 284^24-5) and with the origin of 
motion by animate beings (^25-33), whereas we judge the motion 
of inanimate things relative to our own position (285^1ff.). Thus 
Aristotle sees the contraries of place as having absolute reference 
points as weU as being capable of being interpreted relative to our 
own position. 

To anticipate Aristotle's later moves, we could query the univer­
sality of the contraries, given that circular motion wiU turn out to be 
the primary kind of motion. How is circular motion a change be­
tween contraries? Even circular motion, to be sure, admits of a 
distinction between clockwise and counter-clockwise. Neverthe­
less, motion along a circle is not defined by that distinction alone, 
and ultimately contraries cannot provide the defining end-points of 
continuous circular motion, on pain of making it non-continuous, 
as Aristotle himself wiU argue. 
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What, then, is Aristotle getting at here? The sentence before the 
one quoted says. T h a t none of the other kinds of motion can be 
continuous is apparent from what foUows' (^31). Does the foUowing 
sentence apply only to motions (strictly, changes, since coming to 
be and perishing are included, as Aristotle wiU explicitly note at ^3-
4) other than locomotion? Or perhaps only to motions other 
than motions towards opposites? (That is, are locomotions along a 
straight line included?) The argument itself seems to apply to aU 
changes between opposites, including locomotions. Thus it is prob­
ably best to understand Aristotle as intending it so to apply. The 
emphasis seems to faU on the fact that motions or changes to 
opposites must be finite and cannot proceed at the same time: some 
period of rest must intervene. The argument goes roughly as 
foUows: 

(1) Motions (strictly: changes, with the possible exception of 
some locomotions) are between opposites. 

(2) I t is impossible to move in opposite directions at the same 
time. 

(3) Motion from opposite to opposite takes a finite time. 
(4) Thus, a body cannot have been moving for an infinite time 

towards a given opposite. 
(5) What is not always moved with the same motion must have 

been at rest previous to its present motion. 
(6) When it is changing, it is not at the opposite which is its goal. 
(7) Thus, it was at rest in the opposite state. 
(8) Thus, its motion is not continuous. 

On this analysis we can see what Aristotle is getting at. For 
the argument to work, we must suppose that there is a class of 
motions to which ( i ) does not apply. Not aU changes, then, are 
between opposites; nor, specifically, are aU motions between con­
traries. This conclusion constitutes an exception to Aristotle's 
stated principle that motions are between contraries (and changes 
are between opposites), and marks at least a minor development in 
his thought. Aristotle notes the exception at Phys, V I . 10, 241^2-3, 
' 18-20. 

261'1-2: 'But what is not always moved with a certain motion, i f 
it existed previous to undergoing the motion, must previously have 
been at rest': the rationale for this statement (statement (5) in the 
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foregoing analysis)—indeed, its meaning—is not at all clear. I f a 
moving body M proceeding from contrary A to contrary B was not 
describing that motion at some previous time, it could have been 
resting; but i t could equally weU have been moving from B to A . 
Aristotle could go on to argue that before reversing direction to 
move toward B, M must have been at rest, as he wiU at the begin­
ning of Ch. 8. But that conclusion is not obvious at this point. Ross's 
comment (foUowing SimpUcius) that i f M had not been at rest at 
A , ' i t must have been simultaneously moving to and from state 
A ' seems false. I n Hardie and Gaye's translation 'must previously 
have been at rest so far as that motion is concerned' the phrase 
itaUcized (by me) is pure invention. Cf. Wicksteed and Cornford's 
'must then have been exempt from that movement'. Also problem­
atic is the claim that M wiU have been at rest in the contrary state; 
it may have been at rest in an intermediate state. 

There seem to be two possible strategies for estabhshing the 
claim that contrary motions are not continuous. One would be to 
point out that contraries are logically incompatible, so that a 
motion toward A cannot be identical to a motion toward B, and 
hence at least two motions are involved in a cycle from A to B back 
to A (cf. '9). A t the end of the paragraph Aristotle acknowledges 
that the incompatibility of predicates hes at the basis of the present 
analysis. But this strategy would not have anything to say about a 
state of rest at B. The other strategy would be to analyse what 
happens when the subject reaches and departs from B. This strat­
egy might yield an account according to which M rests at B. But 
some argument would be necessary to estabhsh the point that M 
must rest at B. To the contrary, however, it can be shown that 
motion to contrary extremes does not by itself entaU rest. Take the 
example of a sine wave, which fluctuates between minimum and 
maximum values whUe describing a continuous curve. A moving 
point on the curve need never pause in its journey between 
extremes. 

261'3: ' A n d the case wiU be simUar with changes which are not 
motions': the potential problem with changes which are not mo­
tions (i.e. coming to be and perishing) is that (a) they are between 
contradictories (being and not being) rather than between contra­
ries, and (b) one of the goals of change, not being, is undefined. I n 
reference to (a) Aristotle shows that it is sufficient that coming to 
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be and perishing are opposites which cannot coexist in the same 
subject at the same time. On this point cf. Met. zlio, 1018^22-5, 
where Aristotle defines opposites in terms of non-coexistence— 
4hings which cannot coexist in a subject receptive of both are said 
to be opposites'—and applies the definition to grey and white, thus 
showing that it apphes to different determinables on a scale as well 
as to the contrary extremes of the scale. Indeed, it is the fact that 
contraries are incompatible which renders them unable to be exem­
plified at the same time, and hence which makes contrary motions 
non-continuous. A n d contradictories show their incompatibility 
more transparently than do contraries. As to (b), it creates two 
related sub-problems f 1 0 - 1 2 j : (i) it makes no sense to say that M 
rests at B i f M ceases to exist at B (as happens in the case of 
perishing); nor (ii) can there be a state of rest contrary to the state 
of change, precisely because (i) is true. Aristotle circumvents the 
problems by finding a deeper sense in which the conditions found 
in contrary motions apply also to opposite changes: it does not 
matter whether we can use the term 'rest' or not, so long as there is 
a time interval between the motion to B and the return motion to 
A , which he assures us there is. (Since he gives no new arguments 
for the interval, we must draw on those already adduced for con­
trary motions.) Aristotle's argument here is unimpeachable: i f 
there is an interval between contrary motions, there wiU be an 
interval between opposite changes. But alas, we have reason to 
doubt that the condition is satisfied for contrary motions. 

A t Phys. V . 6, 230^7-18 Aristotle discusses the problem of rest 
for a state of not being. He identifies a state of absence of change 
(ametablesia) which can be present in the existent subject and asks: 
(i) is there a corresponding absence of change when the subject 
ceases to exist, and (n) is it rest? Aristotle does not answer the first 
question, and poses a dilemma to the second: if it is, either (a) not 
every state of rest wiU be contrary to a motion, or (b) coming to be 
and perishing wiU be motions. Alternative (b) is of course ruled out 
by Aristotle's scheme of classifications in Phys. V . Why (a) should 
be unacceptable he does not say; but perhaps it is because, as 
in ordinary Enghsh 'rest' seems opposed to motion proper, so in 
Greek eremia seems opposed to kinesis. I n any case, he rejects both 
alternatives. He concludes that absence of change is analogous to 
rest, but he remains non-committal about whether there is a state 
of absence of change when the subject does not exist. 
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261'15-22: The thesis that Ч0 each of the contraries there is only 
one contrary and not many' (Plato, Prt. 332c8-9) is arrived at by 
Socrates through an inductive argument. He invokes it against 
Protagoras in the argument at Prt. 332a-333b to show that since 
temperance and wisdom have the same contrary (folly), they are 
identical. I t could be used conversely to show that i f one subject has 
two contraries, it is not really one but two subjects, as Plato uses it 
in his individuation of the parts of the soul in Rep. I V (436b-cand 
ff.) . A t Met. /4,1055^19-20, Aristotle seems to accept the principle: 
'clearly it is not possible for there to be a plurahty of contraries to 
one thing'. Here he imphes that there are different senses of con­
trariety, senses which he illustrates but does not expound. Else­
where in the Physics (V. 1, 224'30-5) he asserts that the 
intermediate can serve as an extreme of change relative to a con­
trary, which could apply to the example of the equal and the mean 
being contrary both to the excess and the deficiency ( ' 19-20) . The 
real inspiration for the present examples, however, seems to be the 
discussion of moral virtue in EN I I . 8. There Aristotle maintains 
that extremes of behaviour are contrary both to each other and to 
the mean, using as his prime example the mathematical relation of 
equality to excess and deficiency (1108'15-19). 

Aristotle makes an extended study of senses in which motions 
are contrary to each other and to states of rest at Phys. V . 5-6. 
There he recognizes motions as contraries i f they proceed in oppo­
site directions. The state of rest that is most properly contrary to a 
motion is rest in the state contrary to which the given motion is 
directed. (See previous section.) 

261'22-4: As Philoponus points out, it would be most strange (on 
Aristotle's physical theory) for creatures to come to be only to 
perish immediately. I n that case nature would be aiming at non­
existence rather than existence. Since nature does nothing in vain, 
even literal 'creatures of a day' must have some function to fulfil in 
the economy of nature—e.g. some insects survive as adults only for 
a day, to mate and lay eggs. 

261'24-6: Aristotle here seems to recognize the principle of the 
uniformity of nature, a principle which may go back to Democritus. 
See above, section on 1, 252^32-'5. 
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CHAPTER 8 

2 6 l ' 2 8 

'this is motion in a circle': the circle retains a special place in Greek 
geometry and cosmology because of its definitional simplicity and 
aesthetic elegance. (See Ballew 1979 for a study of circularity in 
Greek thought.) The rotational symmetry of the sphere appealed 
to Parmenides (B8. 42-4) and to Plato {Tim. 33b, 34b). Platoalso 
associates circular motion with rational thought {Tim. 37a-c). But 
to say that aU curves can somehow be derived from the straightline 
and the circle is to make a boldclaim which needs argument. There 
are of course many complex curves which cannot in any rigorous 
sense be reduced t o a combination of the straight line and the 
circle. Logical simphcity and aesthetic priority do not suffice to 
make the circle a principle, cause, or element of other types of 
curves. I n cosmology the primacy of the circle would eventually be 
replaced by the primacy of the ellipse, with the circle as a limiting 
case under Kepler's first two laws; later, Newton's law of gravity 
would entaU that bodies in gravitational fields could move also in 
parabohc paths, as projectUes on Earth do when they do not attain 
escape velocity. 

261'31-2 

'straight and bounded motion': since there is no infinite magnitude 
{Phys. I I I . 5), there cannot be an infinitely extended straight hne. 

2 6 1 ' 3 4 ^ 

' in respect of place, up is contrary to down . . . ' : see section on 7, 
261^32-'26. above. 

261**36-262'1 

Phys. V . 4 gives the identity conditions of motion. See reconstruc­
tion in Penner (1970). I n order for two motions to be identical, they 
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would have to be motions of the same subject from the same 
starting-point to the same end-point at the same time. For instance, 
the movement of runner X from point A to point B between 12.20 
and 12.24 P-ni- on I July constitutes a single motion. That motion 
wiU not be identical to a movement by runner Y from A to B 
between 12.20 and 12.24 Ρ·πΐ· o^ 1 July, nor to a movement by X 
from point A to point C at any time, nor to a movement by X from 
point A to point B between 12.20 and 12.24 p.m. on 2 July. I n short, 
each run constitutes a particular event uniquely defined by the 
subject, the time, and the 'respect' of the motion. Note that the 
'respect' does not have to consist of places as in the example I have 
given: X's turning red between 12.20 and 12.24 p.m. on 1 July 
constitutes another Aristotehan motion, one that happens to 
be causally related to X's run, but not identical to it because the 
respect of the motion is different (and perhaps, in this case, the 
subject is different as weU: X's skin changes colour, but X's body 
runs the race). 

262"5-12 

I n order to be continuous, two motions would have to be consecu­
tive, with the latter picking up where the former left off, with no 
intervening period. Clearly a motion of a subject along a straight 
line from A to B wiU not be continuous with a consecutive motion 
from B to A , because the termini which define the motion are in 
reverse order. 

Contrary motion in a circle can 
be iUustrated by a diagram. Prop­
erly the motions do not stop each 
other by being motions to B and 
C, respectively, but by continuing 
through those points and meet­
ing, say, at D. According to Aris­
totle, the motions would destroy 
each other i f they had equal but 
opposite velocities (measured at 
the tangent to D , where they 
meet); one could destroy the 
other i f it were larger and able to 
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continue after displacing the slower body. I n fact, according to 
modern physics, two elastic bodies wiU rebound off each other, 
while two inelastic bodies could cancel each other's motion, with 
their previous kinetic energy being converted to heat. A modern 
paraUel to Aristotle's insight is the notion of vector addition pro­
ducing a zero sum. I t is exemplified in equal but opposite forces 
acting on a point—but not in coUiding bodies. 

262"12-13 

The argument from this point until 264^7 becomes somewhat 
unclear. Aristotle announces that he wiU prove that 'motion along 
a straight line cannot be continuous'. He has already made that 
point, at 261'31-4, and indeed given the essence of his argument, 
which he claimed was 'clear'. But he has not really argued the 
point in detaU, so we may perhaps indulge him if he anticipates. 
The real problem is that the argument foUowing 262^12 does not 
seem to foUow a clear track to his intended conclusion. Along 
the way he introduces an extended discussion of mid-points on a 
line, showing that they must function only as potential points on a 
line crossed by a continuously moving body (^19ff.); he shows how 
this analysis solves an aporia ( ' 8 f f . ) ; and only at '21f f . does he get 
around to showing how the analysis does not save motion along 
a finite (necessarily finite, by the laws of Aristotehan physics) 
straight line from being non-continuous. As part of the sameex-
tended discussion he then shows how the analysis of mid-points 
provides a solution to one of Zeno's arguments (263^4ff.)—indeed, 
a better solution than he had provided earher in Book V I . A n d as 
a kind of appendix to the analysis of mid-points he finally shows 
that the dividing point of a change must belongto the end-state 
achieved by the process rather than to the beginning state 

(263^9ff·)· 
I n this discussion it is easy to lose sight of the fact that Aristotle 

is ostensibly arguing that motion along a straight Une must be 
discontinuous. The Greek commentators tend to see every refer­
ence as somehow tied to the fact that motion along a straight hne 
must double back. But in reality Aristotle seems to become so 
interested in his analysis of mid-points on straight hnes (with no 
immediate concern for the problem of doubling back) that he tends 
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to bury his discussion of motion on a straight hne in the middle of 
a constructive discussion. I n deference to Aristotle's stated purpose 
at the beginning of this paragraph—namely, to prove that 'motion 
along a straight hne cannot be continuous'—I put the whole argu­
ment under B in Appendix I ; but in hght of his attention to circular 
motion I am tempted to identify as main point B' 'Interrupted 
motion is not continuous' and to promote B3 of the outhne, 'This 
analysis solves theoretical problems about motion', to the status of 
main point C'. The argument that motion along a straight line is not 
continuous would then faU under the new C'. I n any case, Aristotle 
accomplishes two tasks in the foUowing argument: he shows that 
motion alonga straight line is continuous in the short run (i.e. up to 
the end-point of the line), but not continuous in the long run. We 
must remember, too, that Aristotle's main concern is to show that 
straight motion in the cosmos cannot be everlasting. So we are not 
dealing here with pure kinematics, but with a point about motion in 
the real world. 

2 6 2 ' 2 0 ^ 

The cryptic remark 'the middle stands in the place of the opposite 
in relation to each extreme' is explained in the foUowing discussion. 
A middle point, say B, lying between beginning point A and end-
point C can serve as an end relative to A and a beginning relative 
to C; thus we could think of calling B qua end-point B^ and B qua 
beginning point B2. But B wiU only be an actual division of the line 
i f there is an actualstop and start there. 

Aristotle's account of linear continua is fundamentally different 
from the modern account. I n modern theory, a linear magnitude is 
conceived as a set of points that is non-denumerably infinite, l in­
early ordered, dense (between any two points there is another 
point), and Dedekind-continuous (on this see section on 262'5-7 
below). (See White 1992: ch. 1, esp. 32-3.) Roughly, a line is viewed 
as being constructed of points, which are, accordingly, ontologically 
prior to the line. Aristotle, by contrast, views the line as prior to the 
points. Points, with the exception of those which are real t e r m i n i — 
e.g. ends of a line or beginnings and ends of motion—exist only 
potentially. Thus, whereas modern theory presupposes an actual 
infinity of points constituting a line, Aristotelian theory rules out 
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that actual infinity, and allows only a potential infinity—i.e. aUows 
that one can keep subdividing a line segment indefinitely. 

262"28-*4 

Aristotle uses predications of the perfect 'tense' (Greek tense sys­
tems retain some of their earlier value as verb aspects: see Graham 
1980) to explicate the motion. (Most commentators miss the verbal 
nuances here, though the Wicksteed and Cornford translation is 
sensitive to them.) For a case of continuous motion it wUl be false 
to say ' A has arrived at B' and ' A has departed from B'. The former 
perfect predication entaUs that (i) A arrived at B at some time in 
the past and (ii) A is stiU there—i.e. A is presently in a state it 
achieved in the past. To say ' A has departed from B' is, on the 
other hand, to say that (üi) A departed from B in the past and (iv) 
A is presently gone from B. Clearly (i i) is incompatible with (iU) 
and (iv), and the predications 'has arrived at B' and 'has departed 
from B' cannot be true of the same subject at the same time (^32-^1). 
But it appears that Aristotle may want to say something even 
stronger than that the two perfect predications are incompatible. 
For he says, ' A is not able either to have arrived at or to have 
departed from point B' ( ^ 2 8 ^ ) , rather than that A cannot have 
done both. Why are the statements individually false? I n the first 
place, to say ' A has arrived at B' entails that A is present at B long 
enough for it to be in a state of remaining there; in the second place, 
to say ' A has departed from B' presupposes that A was at B long 
enough to estabhsh its residence, as it were, at B. 

2 6 2 * 5 ^ 

' . . . making the point serve two functions': when A stops at B and 
then starts up again, B becomes part of two separate processes; it 
then has two functions, being an end-point of the prior motion and 
a beginning point for the posterior motion. So it is by definition 
two, and the motions cannot be continuous, because they are inter­
rupted by a logical gap. I n terms of our earlier distinction, Bj Ф Bj; 
hence it is impossible for motion A B j (taking A now to be the 
beginning point: see foUowing section) to be continuous with mo­
tion B2C. (The phrase 'just as i f one distinguished [the points] in 
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thought' is obscure. I t may mean that a possible conceptual distinc­
tion—described in the thought-experiment discussed in the section 
on 262^20-8—is in this case realized in actuality.) Of course, there 
wiU be a time gap between the two motions also, as the previous 
discussion makes clear. Hence, from the standpoint either of the 
time period or of the course traversed, the two motions wiU not be 
continuous. 

According to modern set theory, a linearly ordered, dense set 
which is Dedekind-continuous, i f divided at a 'cut', wiU consist of 
two sets such that i f the first has a final point, the second wiU have 
no beginning point, and i f the second has a beginning point, the first 
wiU have no final point. Thus we cannot have a point which belongs 
to two different sets comprising the whole line. 

262^7^ 

'But A is the point it has departed from': Aristotle now takes A to 
be not the body in motion but the beginning point ofits motion. His 
aim is to show that B plays no defining role in the motion from A 
to C. 

262**10-21 

The problem that Aristotle anticipates is closely related to the 
objections he has just discussed. He constructs two lines as shown 
in the diagram. 

The problem arises from the д ^ 
fact that A is assumed to be re­
tarded in its motion at B because ^ 
it must arrive and depart from B 
at different times: it must make a h B 
pit stop. Thus, although A and D 
set out at the same time and with 
the same speed to cover equal 
distances, A wiU arrive at its des­
tination later than D. Aristotle's 
exposition is awkward, to say the least. His statement that 'what set 
out and departed earher must arrive earUer' does not really apply, 
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because ex hypothesi A and D have set out at the same time; the 
real difference is that A is presumed to make a stop at B, while D 
makes a non-stop passage. Thus A makes two departures (from E 
and B, respectively), while D makes only one (from F). Two sen­
tences later Aristotle suddenly shifts from expounding the objec­
tion itself to discussing what it would take to make the objection 
work, given that it is incompatible with the theory he has already 
developed. Then he reveals what tactics we must use to block the 
objection. The objection can be met simply by insisting on the point 
which Aristotle has made already: the moving body does not oc­
cupy any point along its path for any stretch of time. 

On a technical problem concerning the possibihty of motions 
consisting of motions, see Appendix I I . 

262**23 

' i f G travels up to the point where D was': Aristotle now uses ' D ' 
for the upper extremity of hne F and Ή ' for a moving body starting 
from the lower extremity. 

262^23-263"3 

The argument seems to go hke this: 

(1) A n y moving body M that reverses direction at a point P on 
a straight line must use P as an actual end and an actual 
beginning. 

(2) Whatever uses a point as an actual end must have a time at 
which it has arrived at that point. 

(3) Whatever uses a point as an actual beginning must have a 
time t2 at which it has departed from that point. 

(4) I f ( a ) = 2̂, (b) the moving body is at P and not at P at the 
same time. 

(5) (4b) is impossible. 
(6) Thus (4a) is false. 
(7) Thus i i Ф t2, and B is at P for a period of time. 
(8) Thus M stops at P. 
(9) Thus M's motion is not continuous. 

Point (2) is the key premiss of the argument. Is it possible— 
logically possible—that M could arrive at P and not 'have arrived' 
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at Ρ: i.e. according to Aristotle's semantics, not be there for a time 
(see section on 262^28-'4)? I n our experience a body reversing 
itself must slow down, stop, and then reverse directions, gaining 
speed (think e.g. of a ball thrown up in the air and falling back to 
Earth). Mathematically, the velocity wiU decrease from a positive 
sum to zero, then accelerate to a negative quantity. This change of 
velocity, however, seems to presuppose the law of inertia, which is 
a physical, not a logical, law. I f so, the argument would need to be 
cast in physical terms with extra premisses. From the standpoint of 
logic alone, it is not clear that M needs to pause at P. To be sure, 
Aristotle is not claiming that the present is a purely logical argu­
ment. StiU, his argument seems to based on a priori considerations 
of logic and perhaps metaphysics. White (1992: 60) points out that 
it is logically impossible for speed as weU as velocity (speed and 
direction) to remain constant throughout a reversal, since at the 
extreme point speed wiU drop to zero. Accordingly, uniform mo­
tion does not characterize a reversal. But this point does not entaU 
that there is a temporal break in the motion, for i f the speed of the 
moving body is zero only at a point, then the body did not neces­
sarily pause i f it was at the extreme point of the line only for an 
instant of time. For a specific counter-example, see below, section 
on 264'1-6. 

I f pressed, Aristotle would probably appeal to an end-point as 
defining a motion (cf. Phys. I I I . 1, V . 1). The motion is completed 
only when M has achieved the goal of the motion and actualized its 
potentiality. The actualization constitutes an achieved state ex­
pressible by the perfect-tense predication of the verb of motion. M 
has moved, has arrived. The modern objector, however, would 
insist that at this point Aristotle comes close to begging the ques­
tion: why should we assume that motion needs to be defined in 
terms of some arbitrary end-state? Why could it not continue ad 
infinituml Something like a prejudice drawn from ordinary lan­
guage analysis seems to be generating metaphysical distinctions 
which turn out to conflict with empirical evidence-or ,more cor­
rectly, with the best principle for explaining the evidence: namely, 
Newton's first law of motion. (For a good discussion of the present 
passage, see White 1992: 54-62.) 

There is one troublesome point about the argument from a sys­
tematic standpoint. According to Phys. V I . 5-6 there is no first 
moment of change for a changing body (see esp. 5, 236^14). This 
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means, among other things, that for any given moment within the 
period of change, the body in motion must already have been in 
motion (6, 237^2ff.). This seems to suggest that we cannot find a 
unique time for which (3) is true. One could reply, however, that 
we do not need a unique t2, merely a t2 that is not identical to t^. 
A n d , according to the semantics of the perfect, when it is true that 
M has arrived at P, then it is true that it has not yet departed from 
P; and when M has departed from P, then it is no longer true that 
M has arrived at P, but only that M arrived (aorist tense) at P in 
thepast. 

263^4 

'We must give the same kind of answer to those who raise Zeno's 
problem': the present analysis provides an answer to Zeno's sta­
dium argument (cf. Phys. V I . 9, 239'11-13). 

263"11 

' I n our earher discussion of motion we solved the problem': Aristo­
tle has already rebutted Zeno's argument earher in the Physics ( V I . 
2, 233^21-31). The solution is to say that time is infinite in just the 
same sense as the space travelled—i.e. it is infinitely divisible, but 
notinfinitely long. Using modern tools, we could describe setting 
up a one-to-one correspondence between temporal moments and 
spatial points which would show that we wi l l never run out of time 
to cross the distance travelled. Aristotle thinks in terms of stretches 
of time and space that can be divided on a one-to-one basis. 

263^15 

'although this answer suffices for the question at hand': here Aris­
totle admits that while the earher solution refutes the objection,it 
does not reveal the nature of time. Zeno's paradox depends on a 
correspondence between time and space continua. But we can raise 
the question whether time (or space) by itself is continuous. The 
division of a continuum into halves at a mid-point itself constitutes 
a threat to the integrity of the continuum. I f we actually bisect line 
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A C at B, it becomes two lines, A B and BC, where B serves as both 
an end to A B and a beginning to BC. Now suppose M moves from 
A to C. Then M must use B as an actual end and an actual begin­
ning. By the argument at 262'23ff . (see above), premisses (2) and 
( 3 ) , M must spend some time at B. Thus M must rest at B, and 
consequently there must be two actual motions in the passage from 
A to C. Thus there wiU be a discontinuity in the motion just as there 
is a logical discontinuity between A B and BC or a logical difference 
between end-point B^ and beginning point B2 (cf. 262 '5-7) . To 
make a division actual is at the same time to destroy the continuity 
of a hne or any other continuous quantity. 

Note that in modern set theory, specifically by the property of 
Dedekind-continuity, i f we include the mid-point of a line with the 
first half of the line, we cannot include it in the second half, and vice 
versa; we are precluded from taking the point twice, so our cut does 
not produce any actual gap. Aristotle makes a simUar move in the 
next paragraph: specifically, he requires that the dividing point go 
with the second segment of the line. 

263^9-26 

The transition from one state to another, here exemplified by the 
change from white to not white, creates a conceptual problem of its 
own. When precisely does the subject become not white? Dividing 
the time period A B at C, the point of change, we must enquire 
when subject D actually becomes not white. (Aristotle refers to the 
time A C as A and to the time CB as B.) Since C is common to both 
periods, it would seem that at C, D is both white and not white. To 
avoid the consequence, he argues that we should assign C to stretch 
B and exclude it from stretch A . Whereas a modern interpreter 
might look at this move as a mere stipulation to avoid problems, 
Aristotle sees it as required by the facts themselves. Taking re­
course, as he has several times previously, to the semantics of 
perfect predications, Aristotle regards the statement ' D has be­
come not white' (263'22) as entaihng a definite time in which D first 
became not white. That is, ' D has become not white' implies that at 
some prior time ' D became not white' is true, or, perhaps more 
perspicuously, ' D is not white' became true (and then remained 
true up to the present time). I n the present case the semantics of 
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the Greek perfect and its Enghsh counterpart are virtually the 
same (though not aU Greek perfects behave like EngUsh perfects: 
Graham 1980). One can say that the point P at which the goal of the 
action—e.g. the predicate F—becomes a predicate of the subject S 
belongs logically to the end-state rather than the stage of the pro­
cess in which F is becoming true but is not yet true. P marks the end 
of not F (or not fully F) and the beginning of F obtaining for S. 
From the perspective of physical-metaphysical analysis, prior to P 
the causal process was actual, but the result was not; from P on, the 
process of change is over, and the actuality resides in the result 
(Phys, I I I . 1; Met, Θ8, 1050'28ff.) . 

263'23-4: 'So it was first true to say that it was white or not white 
at that time . . . ' : this sentence is read by Hardie and Gaye and by 
Ross as introducing a new alternative for the sake of completeness: 
namely, of D changing from not white to white. Wicksteed and 
Cornford avoid the unexpected alternative by translating, 'So un­
less we admit that a white thing can be truly described as not-white 
at that instant for the first time, we shaU either have to say that [a] 
a thing does not exist at the instant when it has come to be and [b] 
does exist at the instant when it has ceased to b e . . T h i s stiU 
leaves (a) unexplained, since the example anticipates only (b). 
Moreover, a t ' 2 8 - 9 Aristotle introduces another example using the 
same letters as before, in which D becomes white rather than not 
white, as i f he is now contemplating both options. On either ver­
sion, Aristotle seems to switch from considering one change to 
considering two opposite changes. 

263'26-264"1 

Aristotle sees an opportunity to turn the present argument into a 
refutation of the atomic view of time. The argument, however, is 
difficult to foUow. I t seems to go as foUows: 

(1) Suppose time is composed of atomic magnitudes, and sup­
pose D becomes white in time A B , where A and B are 
consecutive atomic moments. 

(2) D was becoming white in A . 
(3) What is becoming F is not F. 
(4) Thus, D was not white in A . 
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(5) D is white at B. 
(6) There must be a process from not white to white. 
(7) A process takes time. 
(8) Thus there must be an intervening moment C between A 

and B. 
(9) But then A and B are not consecutive atomic moments, and 

( i ) is false. 

The argument is a reductio ad absurdum of ( i ) . What strikes one as 
odd about the argument is that (6) seems to presuppose that D is 
absolutely not white in A , whereas (2) says that a process was 
occurring in A . That is, i f a process is possible in A ex hypothesi, 
why should we need another process to get from not white to 
white? While (3) provides a correct implication, Aristotle seems to 
want to assume something else: namely, that what is not F at time 
t is not becoming F at t, A n d clearly t h a t w o u l d undermine the 
assumptions of the argument. What Aristotle could argue is that no 
process is possible in a moment, and hence the analysis wi l l have at 
least to multiply moments. I t may appear that (7) amounts to the 
claim that no process is possible at a moment; but i f we interpret 
(7) this way, i t w i l l beg the question. For, according to Aristotle's 
opponent, atomic moments are parts of time—indeed, the only real 
parts of time. Hence they have duration—minimal duration, of 
course, but duration none the less. Accordingly, there is nothing 
contradictory about a process occurring in a moment. For Aristo­
tle, by contrast, a moment does not have duration, but rather is an 
extensionless cut in the time continuum, so that (2) is incompatible 
with (7); but he cannot assume that analysis against his opponent. 
Aristotle would need to show by independent argument that a 
process takes time in some sense which is incompatible with atomic 
moments. But that seems to be a different argument from the one 
he is makinghere, one directed at (2) rather than ( i ) . 

I t seems possible that Aristotle's dialectical opponents could in 
principle account for process in a fairly robust sense, even on the 
assumption that a process cannot go on within a single atomic 
moment. Assuming that D is a complex object, e.g. is composed of 
ten parts, each of which is initially not white, and that the parts can 
change colour independently, then in each of ten consecutive 
atomic moments one part of D could become white, then another. 
Over the whole time t^ to it would seem to be true that D was 
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becoming white. To be sure, the process would not be continuous; 
but it would appear to be so, as in the case of a film consisting of 
stiU frames projected rapidly to produce the illusion of action. On 
this analysis, a process would consist of stepwise discrete minimal 
changes rather than continuous change; but there seems to be 
nothing contradictory about this analysis. By assuming that the 
advocate of atomic moments must compress aU changes into a 
single moment, Aristotle imposes an unfair restriction on the 
opponent's theory and sets up a straw man. 

But who are the mysterious advocates of atomic time? Neither 
Aristotle nor his commentators give any hint. A n influential theory 
which supphed an answer was developed by Paul Tannery (1887/ 
1930: 257ff . ) : Parmenides and Zeno were responding to a Pythago­
rean theory that constructed space andtime out of mathematical 
atoms. Although the theory was widely accepted in the first half 
of this century (e.g. Burnet 1892/1930, C o r n f o r d 1 9 3 9 , Raven 1948), 
it has been soundly refuted (e.g. Vlastos 1967: 376-7, although 
it has recently been defended by Matson 1988), eliminating the 
Pythagoreans as possible dialectical opponents of Aristotle (as weU 
as of the Eleatics). 

Is there anyone who constructs time out of instants to whom 
Aristotle is responding? Unfortunately, he never tells us.One pos­
sibility is Diodorus Cronus (dates uncertain; one firm date associ­
ated with his biography, 307 вс, would aUow his Ufe to overlap with 
the later Aristotle; see Furley 1967: 131) or an earlier member of 
the Megarian school. Diodorus is credited with the view that 
his principles were 'partless (amere), i.e. among those things in 
which there are no parts' (Clem. Strom. 8. 15), and the view that 
'some things have moved {kekinesthai) but nothing is in motion 
(kineisthaiy (Stob. Ecl. 1. 19. 1 = Aet. 1. 2 3 . 5 ) . Diodorusis known 
to have expoited Zenonian arguments; in Diodorus's version of the 
arrow argument, Sextus Empiricus (Math. 10.86) reports the prem­
iss that 'a partless body ought to be contained in a partless place'. 
Unfortunately, it is not clear whether his destructive arguments 
grow out of, or support, a constructive theory of his own. A t least 
there is evidence that one Megarian adopted (however provision­
ally) the concept of an indivisible place; at most we can conjecture 
that the Megarians might have constructed time and space out of 
partless places and instants. (For Diodorus as having a theory 
of the requisite type, see White 1992:263-73. B^t White (p. 68) sees 
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Diodorus as responding to Aristotle rather than Aristotle to some 
Megarian.) 

I t has been argued that the Epicureans developed a geometrical 
theory that posited minimal parts of space (Luria 1933; see Vlastos 
1965Ö: 122-5 for a history of the theory). Epicurus post-dates Aris­
totle, but one could attempt to connect the Epicurean theory with 
the earlier developments, such as theories of earlier atomists or 
of Diodorus Cronus or his school (see Furley 1967: 131-5). Unfor­
tunately, however, there is no real evidence that an atomistic geom­
etry ever existed, much less that Epicurus and his school subscribed 
to it (Vlastos 1965&, 1966; Furley 1967: 155-7). Nevertheless, the 
Epicureans subscribed to some sort of theory of quantum motion 
(Simpl. 934. 23-30) . As far as one can see, though, they and 
Diodorus were deeply indebted to Aristotle's discussion of con­
tinuous motion in Ph. V I (esp. chs. 1-3); whereas there is no firm 
evidence that Aristotle was indebted to anyone but Zeno. 

I t is thus possible that Aristotle is merely developing a hypotheti­
cal position which he contemplated in Book V I ( i , 231 '18-20), 
where he pointed out (in the broad context of Zeno's paradoxes) 
that anyone who tries to derive a continuum such as time from 
indivisibles wi l l run into a certain type of problem. Or he may think 
that atomists are committed to such a view, whether they realize it 
or not. Bostock (1991: 208) plausibly suggests that for Aristotle 
time atomism generates the paradox of Zeno's arrow. Accordingly, 
Aristotle sees it as a theory which is presupposed by Zeno's argu­
ments, one which he must articulate and refute in order to vindicate 
change. I n any case, as Ross notes (p. 70) , 'So far as we know, 
[Aristotle] was the first thinker who clearly stated the infinite divi­
sibility of aU continua.' He may also have been the first thinker to 
consider clearly the theoretical imphcations of their non-infinite 
divisibUity. 

263*"3o: 'contiguous': two things are contiguous i f they are 'con­
secutive' and ' in contact': Phys. V . 3, 227^6. Cf. 264^3, below, and 
10, 267'15. 

2 6 4 " 1 ^ 

Aristotle returns to a non-atomic theory of time to show that it wiU 
escape the objection. But his solution here is odd. He says that the 
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change is achieved only in the last moment, to which there is no 
consecutive moment. The time of the process together with the 
final moment—i.e. A plus C—do not take up more time than 
the process—i.e. A . His point seems to be that C is not a measur­
able quantity. But now it seems that he has violated his own stric­
ture at 263'10-11 that the transition point must be attached to 
the final state rather than the initial process. A t least theoretically, 
A C is a different time period from A alone, for it is only in A C 
that D has become white, and in A C it is no longer true that D 
is becoming white. True, the difference in duration between A and 
A C is not measurable, but the theoretical difference is consider­
able. A semantic oddity also appears here: elsewhere Aristotle 
seems to use the perfect tense in its usual sense of an achieved state 
resulting from a change. But in the present context, his perfect ' i t 
has come to be' denotes only the completed action without the 
resultant state, the process up to and including the point of com­
pletion and closure. I t would be more consistent to use the aorist 
predication to denote the completed event minus the continuing 
resultant state. 

264"8 

Logikös, here translated 'general', can be used of dialectical argu-
ments:i.e. arguments with plausible but ungrounded premisses. 
Top. I . I , 100^29-30 (which premisses may be false: Top. V I I I . 12, 
162'27). But the term can also be applied to arguments that are 
general enough to apply outside a specific natural domain, without 
prejudice to their vahdity (cf. the trichotomy of questions as 'ethi­
cal', 'natural', and 'logical': Top. 1 .14,105'20-5). Sometimes logical 
arguments can be precise (Met. M5,1080^9-11), though they some­
times lead to mistaken interpretations (GA I I . 8, 747'27-30, with 
748^7-16). I n the present case, the more general arguments apply to 
aU kinds of change, not just to locomotion; Aristotle accepts them 
as vahd. The phusikös or specifically natural arguments that Aristo­
tle gives for the continuity of circular motion are found at 261 '27-
263^3. I n the four general arguments that foUow, Aristotle uses 
examples of locomotion twice, but only as Ulustrations: the argu­
ments apply to aU types of motion (cf. 264^14, 21-2, with examples 
of alteration in the third and fourth arguments). 
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264^9-11 

'Everything that moves continuously . . . was previously travelling 
towards the destination': this point apphes only to the genuine 
destination of a motion; if D is in continuous motion from A to B 
it is not true that it sets out towards any arbitrary point C between 
A and B. The motion is in fact defined by its end-point (cf. Phys. V . 
I and V. 4 ) , so, according to Aristotle, there is an intentionality in 
motion. 

264"13-14 

'For why should it be moving toward its goal now rather than 
previously?': This argument is a descendant of Parmenides' B 8 . 9¬
10: why should something come into being at one time rather than 
at another? See on 1, 252^14-16. 

264^14-20 

Aristotle argues as foUows: 

(1) Every moving body M begins moving to its destination as 
soon as it sets out. 

(2) Suppose that M sets out in a straight line from A to C and 
returns to A in a continuous motion. 

(3) Then M is moving towards A as soon as it sets out from A 
( I , 2). 

(4) Motion from C to A is contrary to motion from A to C. 
(5) Thus, M is moving in contrary directions (3, 4) . 
(6) I f M is moving towards A , it must be moving from C (2) . 
(7) M has not yet arrived at C. 
(8) Thus M is moving from a point where it has not been ( 6 , 7 ) . 
(9) (5) äî d (8) are impossible. 

(10) Thus (2) isfalse. 

I n one sense this argument works quite weU as an articulation of 
the assumptions built into Aristotle's concept of motion along a 
straight line. One wonders, however, i f the argument might be 
susceptible to an AristoteUan-type distinction that could show 
back-and-forth motion as continuous. Applying the potentiality-
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actuality distinction to the situation at hand, we might say that M is 
actually travelling towards C, but potentially travelling towards A ; 
it is actually moving from A , but potentially moving from C. This 
move would block (5) and ( 8 ) , and it is not an obviously fallacious 
move. Elsewhere Aristotle is more than ready to apply his 
potentiahty-actuality distinction to defend problematic situations 
he wishes to accept. 

We might compare the case of motion in a circular path from A 
to mid-point C then back to A . Here, of course, we modify assump­
tion ( 2 ) , and we remove the grounds for asserting (4): motion from 
C to A , as long as it continues in the same direction—e.g. clock­
wise—is not contrary to motion from A to C. But since it becomes 
problematic just what the destination of M is on a circular path, we 
may have to bring in some notion of potentiality: M is actually 
movingtowards C, but is potentially moving towards A . Why, then, 
is the concept ofpotentiality-actuality not appropriate to motion in 
a straight line? 

Of course, the argument also depends upon ( i ) , which is rejected 
by modern physics. A body in motion has no natural destination, 
but tends to stay in motion without reference to any particular 
point along its path. 

264^22-4 

'each kind of motion': the three sorts of motion are locomotion, 
alteration, and increase and decrease {Phys. V . 1-2); on the notion 
of rest asopposed to motion, see Phys. V. 6 and section on 7, 
261'15-22 above. 

264^24^ 

I f a body that undergoes intermittent motion starts to move, it must 
previously have been at rest. This point is equivalent to the claim 
that i f a body departs from the starting-point of its motion, it 
must have been at that point for a period of time (cf. on 262^28-'4). 
As long as we think of motion as defined by starting and ending 
points, this seems plausible. But modern physics makes no such 
assumptions. 
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264' 

The change from not white and the change to white constitute, to 
use modern terminology, not two different changes but one change 
under two descriptions. Hence they pose no problems, and it is a bit 
confusing for Aristotle to bring in the two descriptions. Presumably 
he does so to emphasize the incompatibility of becoming not white 
with what has happened: the new process contrasts with both the 
state of whiteness and the process from not white. But the argu­
ment does not work. Consider an example used above (section on 
7,261'1-2), of contrary locomotion along a continuous sine wave: a 
body M moving along the wave wi l l move alternately up and down 
on a continuous track. A t the extreme bottom of the arc, call it P, 
where y = - i , M wiU be down as far as it can go. Immediately it 
wiU begin to move upward. But it does not foUow that M was at rest 
at P: P consists of a single point which the body occupies for only an 
instant of time. Since rest requires extended duration, M was not at 
rest at P. By analogy, we could at least imagine a continuous change 
of colour in which the surface S achieved colour C only at an instant 
and then began its cycle toward the opposite colour. Continuity of 
change does not require that the contrary colour change begin at 
the exact moment of reaching the extreme colour, but only in the 
period foUowing that moment. 

Aristotehan motions are defined as being from a beginning point to 
an end-point (Phys. V . 1, 225^34-'9, with 224^35-'1; cf. section on 7, 
261^32 above), and it is crucial that there is an asymmetry between 
the two extremes: we cannot interchange beginning and end-points 
because of the asymmetry of time. Hence, by definition, the motion 
from A to C is different from the motion from C to A . Since 
contraries are incompatible, they cannot both be e.g. C; i f one is C, 
the other must be A . 

Prothesis, here translated 'act', conforms to none of the definitions 
in LSJ ('placing in public', 'statement', 'theme, thesis', 'purpose'. 

264' i '6-8 

264**11 
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'supposition'); Bonitz 638^44 records it with a question mark. I 
assume that a generic sense of the verb protithemi lies behind the 
use: 'with the same act of being put forward' (cf. LSJ I I I ) . But even 
on this interpretation the term hardly seems apt; it is more com­
monly used of proposals and purposes. Themistius glosses the term 
with horme ('impetus'), Simplicius with horme and rhope ('inclina­
tion') , Philoponus unhelpfully with 'circular motion'. 

264'13-17 

Aristotle seems to have in mind acircle with a diameter drawn 
through it (cf. Cornford's note ad loc.). Contrary motions would be 
in opposite directions towards the extremes of the diameter, while 
motions in different directions along the circumference would 
qualify as opposite motions, but not as contrary motions. For at 
some points along the circumference the opposite motions would 
not be maximally distant from each other. Aristotle defines the 
contrary in place as the points that are maximally distant from each 
other on a straight line, i.e. the extremes {Phys. V . 3, 226^32-3 = 
Met. K 1 2 , 1068'30) in accordance with his general definition of 
contraries as the maximally different {Met. zlio, 1018^25-31). 

264*^19-24 

'Covers the same stretches . . . ' : Aristotle contrasts motion which is 
never with motion which is repeatedly en tois autois (literally, ' in 
the same things'). The meaning of the expression is obscure. 
Hardie and Gaye and Ross, apparently following Themistius (321. 
17-19, not line 25 as Cornford says), take it to mean ' in the same 
limits'; Cornford, citing Phys. V I . 9, 240^33-'1, takes it to mean 'at 
the same points'. The former translation is difficult to reconcile 
with the parallel phrase en allöi kai allöi gignomenen (literally, 
'comes to be in ever different'), ' 2 0 - 1 , where we would expect 
Aristotle to say that circular motion does not have limits rather 
than that it has ever different limits. The second translation handles 
' 2 0 - 1 nicely, but makes it unclear how straight motion could be 'at 
the same points' in some sense in which circular motion is not 'at 
the same points'; for surely the moving body crosses the same 
points on each revolution of a circle. I beheve that we must take it 
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to mean something like 'over the same stretches', where those 
stretches are defined, in Aristotehan theory, by their end-points, 
and where the adverb 'repeatedly' carries the connotation of re­
tracing them. I f we do this, the presupposition of ' 2 3 - 4 that straight 
motion wiU take place in contrary directions makes sense; other­
wise it does not. Cf. Wagner's translation, ein und dasselbe Stück 
('one and the same stretch'). This interpretation seems to agree 
with Aristotle's treatment of traversing the middle part of a 
change, in the next paragraph (264'30-265^2). 

Aquinas provides another so­
lution which is also attractive. 
According to his reading, motion 
on the diameter of a circle from 
A to B must retrace its steps from 
B to A through the same points; 
but motion on the circumference 
along arc A B in its return to A 
covers new territory along the arc 
B A (see diagram). This solution 
can be combined with the one I 

— ^ 

A f . ^ ) B 

have recommended above i f we 
recognize that a stretch of a circle 
is defined not only by the end-points ( A and B ) but by the direction 
of motion (clockwise or counter-clockwise), and motion in the 
same direction (e.g. clockwise) from B to A does not retrace 
motion from A to B. 

One may object that the iterated actions in the phrase 'circular 
motion never covers the same stretches, but straight motion repeat­
edly does' ( '19-21) are incompatible with this account: Aristotle 
seems to have in mind everlasting motion. But we can make sense 
of the phrase. I n the context ( '18-19) the course is from one point 
to the same point, i.e. from A to A . Within that course, body M j 
moving along the circumference of the circle never retraces the 
same stretch, whUe body M2 moving along the diameter A B wiU in 
fact retrace A B as a whole and every sub-stretch of it on returning 
from B to A . Thus M2 'would have to pursue opposite motions at 
the same time' ( ' 2 3 - 4 ) , i.e. in completing its journey from A back to 
A . Nothing requires us to presume that Aristotle is discussing 
everlasting motion here, and the context counts against such a 
reading. 

154 



C O M M E N T A R Y 264'28-33 

264'28-33 

AU other changes are Uke locomotion along a (finite) straight line: 
they are between extremes on a linear scale. Thus alteration is 
between extremes such as black and white, increase and decrease 
between some maximally large size and minimally smaU size for the 
subject, and coming to be and perishing between not being and 
being. Accordingly, the types of arguments applied to locomotion 
on a straight line apply to them, and show that they faU to qualify 
as candidates for continuous change. Aristotle's concern for the 
middle section of changes seems to support the interpretation 
of non-continuous changes as covering the same 'stretches' (see 
above on 264'19-24). As he points out, it does not matter into what 
stages we analyse the middle stretches. 

265^2-7 

Aristotle has Herachtus in mind as the paradigmatic phUosopher of 
flux. Compare Met. A 6 , 987^32-4, foUowing the interpretation of 
Plato, Tht. 152d-e, i 6 o d et passim; Crat. 439c-d, 440b-c; Phil. 43a, 
with Heraclitus B6o. Ross thinks Aristotle is aUuding also to 
Anaxagoras, citing Phys. I . 4, 187^30, and GC I . 1, 314^13. But this 
is unnecessary: when Aristotle mentions Anaxagoras, it is only 
to point out that he misspeaks himself ('Anaxagoras, however, 
mistakes his own position': GC I . 1, 314^13), since as a pluralist 
he should distinguish between alteration and coming to be (ibid. 
^8-15). 

On the question of whether Herachtus actually held the doc­
trine of universal flux, see above on 3, 253'9-11. However we take 
Heraclitus's position, Aristotle clearly takes him both as a material 
monist and as a phUosopher of flux. He has already offered a 
preliminary rejection of Heraclitus's view of flux at 3, 253'6ff. , 
where he suggests that his position is vague (Al though they do 
not specify what sort of motion they m e a n . . . ' : 253'11-12) but 
none the less vulnerable to criticism. I f Herachtus were a material 
monist, however, he would be committed to at least one thing 
not changing in its nature: namely, fire. Thus he could not hold 
that there is universalflux, for at least at the level of basic ontology, 
there would be constancy. I n fact, Heraclitus was not a material 
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monist (nor were any other early Ionians), despite an attempt by 
Barnes (1979b: i , chs. 3 - 4 ) to resurrect the interpretation. For 
material monism requires that the original stuff continue as a per­
manent substratum for change; but Heraclitus and the early 
Ionians have a view according to which the original stuff does not 
remain through its transformations (see Heidel 1906; Cherniss 
1935: 359ff.; Stokes 1971: 30f f . Barnes's key arguments are antici­
pated by Stokes and refuted (pp. 40-1) ; see also Graham 1997: 
7 f f . ) . The early Ionian archeis an original source, but not an under­
lying principle. 

Ironically, the one type of change which Aristotle does not seem 
to have effectively ruled out as potentially continuous is the one he 
seems to think easiest to dispose of: coming to be and perishing. By 
trying to assimilate the early Ionians' theories to his own categorial 
scheme, Aristotle has overlooked the fact that what they advocate 
is not alteration of a single arche which allegedly persists as a 
substratum, but rather substantial transformation of that arche. 
Thus for Anaximenes air becomes fire by rarefaction, and wind, 
cloud, water, earth, and stones by condensation ( D K A 5 , A 7 ) . 
Although the Ionians lack a vocabulary for analysing changes, we 
can say that the transformations in question are more like Aris­
totle's coming to be and perishing than like his alterations (in 
fact they are very much like Aristotle's elemental transformations 
minus an account of prime matter). Already in Anaximander 
the contraries pay retribution to each other by perishing into 
each other ( B i ) , and Heraclitus thematizes the point by saying 
that it is death for water to become earth, but that water comes to 
be (or is born) from earth (B36; cf. B 7 6 ) . Life and death are surely 
paradigmatic instances of changes of nature, not of accidental 
properties. 

Aristotle has given no reason for the Presocratics not to say that 
the coming to be and perishing of the natural elements are cychcal, 
as indeed Aristotle himself thinks they tend to be {GC I I . 4 , 3 3 1 ' 2 -
4 ) , and i f the processes are cyclical,why should they not be continu­
ous? Aristotle can make the conceptual point that, by definition, 
coming to be and perishing are changes between being and not 
being and hence have a determinate end-point. But it is not clear 
why a dissenter could not say that under another description matter 
proceeds from one condition to another without arriving at any 
state that constitutes a genuine resting-place. The terms 'being' and 
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'not being' which Aristotle wishes to impose are merely relative to 
a given change—e.g. when earth changes to water, water gains 
being, earth gains not being; while in the reverse process, earth 
gains being, water not being. Although we can identify set points in 
the cycle, we cannot say that matter rests at those points as having 
achieved an absolute goal of change—certainly calling some point 
'being' does not confer finality upon it . Aristotle might wish to 
make the more basic (for him empirical) point that there is rest at 
each stage of the cycle of transformations just because a given 
element persists for a time. But i f he is not to beg the question by 
assuming his own physics here, he should further show why e.g. 
Heraclitus would be wrong to claim that at least some portion of, 
say, water is not changing at any given moment, and hence there is 
continuous change going on. Aristotle might reply that Heraclitus 
would be justified in saying that matter was changing continuously, 
but not in claiming that continuous change was going on; for each 
portion ofwater that changes into e.g. earth rests as earth. But what 
is the evidence for that? Perhaps in the end he would appeal to our 
sense experience, as he has done already in a similar context at 3, 
253'28ff . 

I n fact, the argument is moot, because the early Ionians do 
not seem to recognize cyclical but only sequential becoming 
(Anaximenes, D K A 5 , A 7 ; Heraclitus B 3 1 , B30, B6o: natural 
change is not a cycle but a two-way street supporting 'up' and 
'down' motions, with termini at either end). Nevertheless, it does 
not appear that Aristotle has adequately forestalled an argument 
for continuous cychcal generation of elements. 

C H A P T E R 9 

265"13-15 

See 8, 261 '28-31 , with commentary. By making circular and 
straight motion the elements of aU other motions, Aristotle obvi­
ates the need to examine complex motions separately: only the 
properties of straight and circular motions need be considered. But 
as we have noted (on 261 '28-9) , it is as impossible to reduce aU 
motions to straight and circular motions as it is to reduce aU figures 
to straight lines and circles. 
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265^16-24 

265^16-17: ' i t is simple and more complete': the simplicity in 
question should not be confused with the simplicity of the straight 
and the circular vis-a-vis a composite motion: in thatcontext both 
are equally simple. The sense of 'simple' emerges from the context. 
Here Aristotle sets up a complex dilemma: 

(1) What is simple and complete is prior to what is not simple 
and complete. 

(2) Motion along a straight line is along either (a) an infinite or 
(b) a finite line. 

(3) There is no infinite line. 
(4) Thus (2a) is impossible. 
(5) Motion along a finite line must either (i) double backor (ii) 

not. 
(6) I f ( i ) , the motion is not simple, but a complex of contrary 

motions. 
(7) I f ( i i ) , the motion is not complete. 
(8) Thus, motion along a straight hne is not simple or complete. 
(9) Motion in a circle is simple and complete. 

(10) Thus, motion in a circle is prior to motion along a straight 
line. 

The relevant sense of 'simple' becomes clear in (6) . The argument 
effectively employs Aristotehan distinctions to show the superior­
ity of circular motion. 

265^17-20: ' I t is not possible to traverse an infinite straight 
line . . . ' : here Aristotle gives two distinct reasons why motion along 
a straight line cannot be ultimate: (a) there is no infinite straight 
line, and (b) even i f there were, it could not be crossed. The first 
point is argued in Phys. I I I , 5, where the arguments are directed 
primarily towards the physical impossibility of an infinite body, 
of which an infinite quantity would be the extension. The second 
point is justified briefly here. Compare Aristotle's arguments in 
Phys. V L 2, 233^31ff., and 7, 238^20ff., that a motion over an 
infinite distance cannot be realized in a finite time. This argu­
ment is basically an argument based on kinematics, in which 
time and space and the moving body are related in an abstract 
theoretical way. I n Cael. I . 5-7 Aristotle also gives argu­
ments against the possibility of an infinite body; his arguments 
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there bring in a mixture of cosmological, physical, and kinematic 
considerations. 

265^22-3: T o r the complete is prior to the incomplete, in nature, 
in definition, and in time': the distinction of the senses of p r i o r i t y — 
(a) in nature, (b) in definition, (c) in time—can be compared with 
the distinction at 7, 260'17-19: priority (i) in dependence relations, 
(n) in time, and (in) in essence. Despite Simphcius's attempt to 
reconcile the schemes (1314. 19ff . ) , only priority in time appears 
to be the same. Neither (i) nor (iii) seems to be reducible to (b) 
definition. Against Simplicius's identification of (a) and ( i) , Ross 
rightly notes that Aristotle uses ' in nature' in reference rather to 
(in) at 261^14. Ross also notes an interesting parallel between (a), 
(b) , and (c) and Aristotle's discussion of the priority of actuahty to 
potentiality at Met. 6>8, 1049'10ff. 

How shaU we account for the difference? What SimpUcius 
and Ross do not notice is that the subject of ( i ) - ( i i i ) is the general— 
one might say the ontological—priority of kinds of motion; but 
the subject of (a)-(c) is the priority of the complete (teleion) to 
the incomplete (265^23). Hence, to try to correlate the two schemes 
is to compare apples with oranges. Ross rightly makes use of the 
notion of the complete in reference to (b) definition: one de­
fines the incomplete in terms of the complete. SimUarly, (a) the 
paradigmatic object in nature is the complete object; e.g. the 
mature oak-tree is prior by nature to the acorn. A n d (c) in time 
the complete is prior to the incomplete, because only a complete 
specimen can produce an incomplete one; e.g. only an oak can 
produce an acorn: the chicken always precedes the egg on Aris­
toteUan assumptions (Met. 6>8, 1049'17ff.). The present argument 
finds a nice paraUel in Met. Θ8 precisely because the notions of 
completeness (cf. entelecheia) and actuality {energeia) (related 
at Met. 6>i, 1045'33-1046^2, 3, 1047^30-2; see Graham 1989) over­
lap significantly. 

265^24-7 

See Met. 6>8, 1050'6ff. on the priority of the everlasting. The rela­
tion of this point to the previous argument (^16-24) is not clear. I t 
could be meant as a coroUary of the fact that circular motion is 
simple and complete; or it could be a totally independent point. 
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What seems curious is that this argument appears almost as an 
incidental afterthought; yet it should be a pivotal argument, for it is 
the capacity of circular motion to be everlasting that wiU aUow 
Aristotle to apply the unity and continuity of motion, proved in Ch. 
8, to explain everlasting cosmic motion, the explanandum intro­
duced in Ch. I . Note, however, that the present argument wiU not 
by itself take us aU the way to an explanation of the explanandum: 
rather than saying that circular motion is everlasting, Aristotle says 
only that it can be everlasting. I t wiU take an additional causal 
account to show that some circular motion in the cosmos in fact is 
everlasting. StiU, the deceptively modest present argument marks 
an important step in the overaU proof of Book V I I I . 

265^27-'8 

Aristotle argues here for the continuity of circular motion as con­
trasted with motion along a straight Une. 

( A ) Motion in a straight line is not continuous (^29-32). 
(1) A n y motion that has limits rests at those limits. 
(2) Motion in a straight hne has determinate beginning, 

middle, and end points. 
(3) Beginning, middle, and end points are limits. 
(4) Thus, motion in a straight line must come to rest. 

(B) Circular motion is continuous (^32-'8). 
(1) On a circle any point can be viewed as beginning, mid­

dle, or end. 
(2) Thus no point on a circle is really a beginning, middle, 

or end. 
(3) Thus a circle is unlimited. 
(4) The centre is really the beginning, middle, and end. 
(5) The centre is not on the circumference. 
(6) Thus, the moving body does not pass through the begin­

ning, middle, or end point. 
(7) Thus there is no place for the moving body to rest. 
(8) Thus circular motion is continuous. 

Argument ( A ) continues the assumptions and arguments of the 
present book and previous books of the Physics—especially Book 
V , which provides the identity conditions of changes. The reference 
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to a middle seems less apt than the references to a beginning and 
an end: the middle point (or stretch) does not really serve as a 
l imit, but at most, as we have seen (8, 262^19ff.; see above on 
262^12-28), as a potential limit. The middle does play a role in 
Aristotle's consideration about how motion doubles back on a 
straight line (8, 264'19ff . ) ; but that particular consideration is not 
illuminated by the present argument. Aristotle may bring in the 
middle point simply in order to contrast it with the middle point of 
the circle. 

Argument (B) stresses the differences between circular and 
straight motion. ( B 3 ) , expressed at ^32, blocks the application of 
( A i ) to circular motion. The contrast between ( B i ) and ( B 2 ) can 
be put in terms of the actuahty-potentiality distinction: every point 
is potentially e.g. a beginning, but precisely because of this fact, no 
point is actually a beginning. ( B 1 ) - ( B 2 ) can also be seen as an 
argument relying on the Principle of Sufficient Reason: since there 
is no more reason for one point to be taken to be the beginning 
point than another, no point is a natural or genuine beginning 
point. One is reminded of Heraclitus's observation that on a circle, 
beginning and end are common (B103). ( B 4 ) depends on a cer­
tain mathematical analysis: a circle is defined as a locus of points 
equidistant from the centre, which thus becomes the beginning 
point for the generation (Philop. 849. 8) or the definition of a circle 
(Simpl. 1316. 13; Them. 233. 1). A n d since the radii converge at 
the centre, the centre serves as the end to which the circle con­
tracts (Philoponus) or at which the radii terminate (Simphcius, 
Themistius). Finally, the centre is spatially in the middle of the 
figure. We are tempted to object that these senses of beginning, 
middle, and end are equivocal, Aristotle would presumably reply 
that they are the only senses of the terms which could be meaning­
fully apphed to a circle. Indeed, it is in accordance with modern 
mathematics to define curves in terms of points or lines lying out­
side the curve itself, e.g. the asymptote of a hyperbola or the foci of 
an ellipse. I n just the same sense we can say that a circle is defined 
by its centre point and its radius; and the centre point is the begin­
ning and end of the radius and the middle point of the curve. From 
( B 4 ) and ( B 5 ) i t would fohow that there is no defining point on the 
circumference for the moving body to pass through; i.e. an asser­
tion equivalent to ( B 6 ) could be made. 

161 



2 6 5 ' 8 - I I P H Y S I C S 

2 6 5 ' 8 - I I 

From the standpoint of measures, something is primary i f and only 
i f it constitutes a standard measure. Since circular motions in the 
cosmos (daily motion of the heavens = daily rotation of the Earth 
on its axis; cycle of the Moon = revolution of the Moon about the 
Earth; annual course of the Sun through the Zodiac = revolution of 
the Earth about the Sun) provide the basic time measurements 
(day, month, year), they are primary. The present argument is 
inserted rather abruptly in the text. One is tempted to read 
sumbainei (here rendered by the noun 'connection') as marking a 
conclusion that 'foUows convertibly' {antistrophos) from the previ­
ous discussion; but the present lines do not foUow from the earher 
argument. 

265''11-14 

As Ross notes, this point is probably not a recognition of empirical 
evidence that bodies accelerate from rest, but an a priori principle 
of attraction to their natural places. The present account adds an 
important dimension to our understanding of natural straight mo­
tion in Aristotle, which we find out here is non-uniform—in con­
formity with the phenomena. Note that Newtonian physics gives 
precisely the opposite interpretation of straight and circular mo­
tion: motion in a straight line is uniform and regular; motion in a 
circle is accelerated and presupposes the action of some external 
force. But in a sense, the contrast with Newtonian physics rein­
forces Aristotle's point: whatever motion is taken to be uniform is 
judged to be primary. 

265*^19-22 

I n accordance with his best dialectical method, Aristotle brings 
forth the views of phUosophical authorities not to prove his point, 
but to confirm it after he has proved it on independent phUosophi­
cal grounds. Note, however, that what the authorities confirm is not 
the specific point that Aristotle has been working on in the last two 
chapters, the primacy of circular motion, but rather the weaker and 
more general thesis of Ch. 7, the primacy of locomotion. The 
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authorities would not, of course, support the stronger claim: for the 
Presocratics, typically, circular motion is the result of a vortex, i.e. 
a secondary or derived motion. His first allusion is to Empedocles 
(cf. B 8 , B17. 7-8) . Elsewhere Aristotle criticizes Empedocles' ac­
count of the influence of Love and Strife as inconsistent. On this, 
see above on 1, 252^28. But in any case we can look at these two 
powers (somewhat anachronistically) as mere personifications of 
the mechanical forces of attraction and repulsion, respectively, and 
hence as efficient causes of locomotion resulting in 'aggregation' 
{sunkrisis) or 'segregation' {diakrisis) of unhke substances. On 
aggregation and segregation, see above on 7, 260'7-15, and below 
on 265'30-2. 

265*^22-3 

' A n d Anaxagoras maintains that M i n d segregates things as the first 
cause of motion': cf. Anaxagoras B12. 

265'23-9 

The atomists provide perhaps the most exphcit example oflocomo-
tion as the principle of aU cosmic interaction, since the atoms 
cannot do anything but move in place to arrange and rearrange 
themselves. Nevertheless, the motion of atoms is not strictly speak­
ing motion in place on the Aristotehan model, for a substance can 
be in place only by being surrounded by matter (cf. Phys. I V . 4, 
212^20-1); hence the motion of atoms is at best analogous to a 
change of 'place'—^which explains Aristotle's qualification, 'as it 
were, motion in place'. 

As Aristotle notes, the atomists do not specify an efficient 
cause—presumably because atomic motion is underived {Cael. I I I . 
2, 300 '8-11 : they do not give an explicit account of primitive mo­
tion; see KRS 423-5 with testimonies). The closest we can come to 
a 'cause' is the void, which is difficult to classify anywhere in Aris­
totle's four-cause scheme, although it clearly is a cause by virtue of 
providing an explanation (on cause, see above on 1, 252'4). ( A l ­
though the atomists have no commitment to Aristotle's scheme of 
causes, Aristotle represents the typology as exhaustive; hence he 
must beable to accommodate everyone else's aUeged causes within 
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his scheme, even i f they turn out to be erroneous attributions. The 
void provides the opportunity for atoms to move by being the 
absence of any material impediment; one might accordingly classify 
it as the privation of a material cause of stopping. As this negative 
classification indicates, however, the void is not a cause in any 
substantive sense, and an atomist would be well-advised to stand 
fast by the assumption that atomic motion (hke uniform rectilinear 
motion in Newtonian physics) needs no explanation. 

Aristotle is quite right to say that aU changes derive from 
locomotions for the atomists; they clearly make locomotion 
primary. 

265*^30-2 

T h e same holds for aU who derive coming to be and perishing from 
condensation and rarefaction . . . ' : the only philosopher who exphc-
itly embraces this position is Anaximenes. Cf. Simpl. Phys. 24. 
26-31 ; Ps.-Plut. Strom. 3; Hippol. Haer. 1. 7. 3. Aristotle recognizes 
only two alternative types of Presocratic theory concerning matter: 
material monism, in which one arche undergoes changes by con­
densation and rarefaction to became aU other substances {Phys. I . 
4, 187^12-16), and plurahsm, in which a plurality of substances 
separates out of an original mixture (ibid. ^20-3). Aristotle exphc-
itly puts Anaximander in the latter class, presumably leaving the 
other MUesians, Thales and Anaximenes, in the former. Heraclitus 
is (implausibly) interpreted as accepting rarefaction and con­
densation by Theophrastus (ap. Simpl. Phys. 23. 33-24. 3) and the 
doxographical tradition (Diog. Laert. 9. 8) . 

Aristotle is right to recognize two different schools of thought 
concerning how to approach matter in the Presocratics. His specific 
analysis, however, is wrong: the early Ionians are not material 
monists as he claims, since they do not seem to recognize a persist­
ing substrate for change (see above on 8, 265^2-7). MeanwhUe, the 
aUeged plurahsts really are pluralists; what makes them different 
from the early Ionians, however, is not their being pluralists as 
opposed to monists, but their holding that the plural elementary 
bodies, whatever they are (the four roots of Empedocles, the stuffs 
of Anaxagoras, atoms), have an unchanging nature: the ultimate 
entities cannot be transformed into one another. I t is only with the 
pluralists that the language and concepts of aggregation and segre-
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gation arise: for them, apparent coming to be and perishing just 
consist in aggregation and segregation of unchanging elements— 
i.e. of elements manifesting the properties of Eleatic Being 
(Anaxagoras B17, Empedocles B 8 - 1 2 ) . (For the history of 
aggregation-segregation terminology and also discussion of 
condensation-rarefaction, see above on 7, 260'7-15.) 

To apply the concepts of aggregation and segregation to the 
early Ionians is to confuse two systems of thought that Aristotle 
wants to keep separate. For the plurahsts, as we have noted, there 
is no coming to be and perishing. For the early Ionians, by contrast, 
there is coming to be and perishing, which is the kind of change by 
which the arche generates and/or maintains a cosmos, and which 
may (e.g. in the case of Anaximenes) be driven by condensation 
and rarefaction—i.e. changes of concentration. The difference be­
tween the two systems, of course, derives from Parmenides' criti­
cism of coming to be and perishing: aggregation and segregation 
constitute an alternative model for explaining cosmic change, one 
which avoids positing transformations of substance. Incidentally, 
Parmenides also attacks condensation and rarefaction (B8. 23-4, 
B 8 . 4 4 - 8 ) , rendering them obsolete as explanatory concepts, and 
also locomotion ( B 8 . 26-31 ,41) , which, as Aristotle recognizes, is a 
necessary presupposition of aggregation and segregation; this last 
chaUenge the plurahsts do not seem to recognize or respond to. 

Although variations in density do presuppose some sort of spa­
tial redistribution of matter, this case seems the farthest removed 
from Aristotehan motion in place. I n what sense can e.g. a quantity 
of air be said to have a place? Its boundaries are indefinite, and any 
limits identified might weU be arbitrary. For problems in the theory 
of changing density, see CaeL I I I . 7, 305'6-10. 

265*^32-266^1 

4here are those who make the soul the cause of motion': this is the 
view of the later Plato: Phdr. 245c-e; Laws X , 895a-b. 

266^I-5 

A n d we say of what is in motion in place that it is in motion in the 
chief sense . . . ' : this assertion seems to be in part based on ordinary 
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language analysis: we use the terms 'motion' and 'move' chiefly of 
cases of locomotion, and only by extension do we consider certain 
other kinds of changes tobe motions (in Greek as in English). The 
present endoxon, or authoritative opinion, is based not on the 
authority of philosophers, but on the evidence of human speech 
embodying universal experience (see above on 3, 254^30-'1; Top. I . 
I , 100'21-3; Int. 1; An. Post. I I . 19). 

2 6 6 ^ M 

Nearing the completion of his remarkably sustained argument, 
Aristotle recapitulates. 'That there always was and always wiU be 
motion': Chs. 1-2; 'what is the principle of everlasting motion': Chs. 
4 - 5; 'what is the primary motion': Ch. 7; 'what kind of motion alone 
can be everlasting': Chs. 8-9; 'that the first mover is unmoved': Chs. 
5- 6. 

Concluding R e m a r k s 

Aristotle has sought to prove that circular motion is continuous, 
primary in several senses, uniform, and capable of being everlast­
ing. But there is a troublesome sense in which it seems not to be 
motion. I f motion is by a subject for a time from one point to 
another, how is everlasting circular motion motion at aU? For it 
does not proceed toward any set destination; nor does it originate 
from some set beginning point. One argument against the priority 
of straight motion is thateven i f there were an infinitely long 
straight line, it could not be traversed by any moving body. But why 
should we not raise an analogous objection to everlasting circular 
motion, that it cannot ever arrive at a destination? But i f a motion 
is inherently unfulfiUable, it is undefined, and cannot be a motion 
at aU. 

Aristotle has a deep-seated distrust of infinity. He wiU aUow a 
Une to be potentially divisible ad infinitum, but not actually to be so 
divided. He rejects an infinitely extended universe, an infinitely 
large body, and infinite space. He seems to reject infinite series of 
aU kinds. But he aUows, and indeed endorses, infinite time. W i t h it 
comes an infinite series of causal events, including, presumably, an 
infinite chain of efficient causes. A n d motion turns out to be ever-
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lasting—i.e. infinite. Moreover, at least one particular motion 
proves to be everlasting: namely (though he does not identify it in 
the present book) that of the outermost sphere of the heavens. But 
i f Aristotle is forced to admit actual infinities insome realms, why 
should he not admit them in others? Perhaps, we might speculate, 
he admits infinity only to preclude disorder. By extending time 
infinitely backward (and forward), Aristotle precludes the need 
to account for the origin (or end) of the cosmos, and with it the 
possibility of an infinite time period in which nothing happened, or, 
alternatively, in which no orderly motion was present. I n other 
words, Aristotle extends time, which in his theory is indissolubly 
linked to orderly heavenly motion, back to infinity so as to assure 
an everlastingly ordered cosmos. His primary motion is infinite, but 
it is also orderly: uniform, repeatable, and confined to a closed 
track. Space cannot be extended infinitely, because it would then 
faU beyond the pale of orderly circular motion: as the radius of the 
universe expanded to infinity, so would the circumference, making 
(repeatable) circular motion impossible. Chaos would reign in the 
boundless, as apparently it had for many of the Presocratics. Aris­
totle's acceptance of infinite time and motion is not perfectly ar­
gued, but it does show a pattern of preferences in which the 
uniform and the regular are given pride of place against the ran­
dom and the irregular. Cosmos is prior to chaos in every sense. 

C H A P T E R 10 

266"15-23 

I n accordance with ^12-13, we must take A to be a finite body, i.e. 
a body with finite size andweight. The difficult argument seems to 
go as foUows: 

(1) A moves B in an infinite time C (given). 
(2) Suppose D, a part of A , moves E, a part of B, for time F. 
(3) Greater motion takes more time. 
(4) Motion A B C is greater than motion DEF. 
(5) Thus, F is less than C (3, 4) . 
(6) Thus F is finite (5) . 
(7) As D + an increment ö and E + increment ö' approach A 

and B, respectively, F increases by some finite ö", 
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(8) Thus F remains finite (6, 7) . 
(9) Thus A moves B in a finite time (7, 8) . 

There are a number of difficulties here. One problem emerges in 
(3) : what precisely is a greater motion? Is it (i) motion caused by a 
greater body, (i i) motion being moved of a greater body, or (in) 
motion over a greater distance, or aU three, or something else? 
Concerning (i) a further question arises: what do we mean by a 
greater moving body? Simphcius understands the argument to be 
about a greater force; Ross raises problems for this interpretation, 
and suggests rather a body of greater size. I n fact, it appears that for 
Aristotle the force must be proportionate to the size of the moving 
body i f we are to make sense of his notion that we can take away a 
part of A and then add to it the remaining parts of A to reconstitute 
A . Returning, then, to (i) with this correlation in mind, it cannot be 
that (i) constitutes a greater motion, because the greater A is, the 
shorter C should be. 

What of (n)? I f A remains constant and B is increased, it wiU 
take longer for A to move B over a finite distance. But it wiU not 
take an infinite time. A n d in any case, it would seem strange to say 
that A's moving B + some ό is a greater motion than A's moving 
B over the same distance: although it would take more effort 
(force) and manifest more power, the motion would seem to be the 
same. 

By contrast, it does appear that (ni), for A to move B over 
distance S + д does constitute a greater motion than for A to move 
B over S. A n d aU things being equal, it should take A longer to 
move B over S + ό than i t does to move it over S. But when we look 
at point ( 4 ) , the premiss Aristotle needs to deduce (5) , we find that 
motion A B C is compared to DEF—i.e. the motion of A moving B 
in time C with the motion of D moving E in time F. Nothing is said 
about the distance traveUed by B or E, as i f that were not a relevant 
factor. Assuming that the speeds of B and E are proportionate to 
the ratios of their sizes to A and D , respectively, the only way to 
account for the difference between C and F would be to assume 
that the ratio of D to E is larger than that of A to B, as Simplicius 
does (1322. 8-14). But aU that this would accomphsh would be to 
show that E moves over the same ground faster than B; D E F wUl 
then be a 'greater motion' than A B C in the specific sense of mani­
festing greater speed, in contradiction of (4) . Hence, Aristotle can-
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not be staging a race. Perhaps he has in mind an endurance contest. 
Yet, even i f one were to hold the speed constant, one would expect 
that the greater ratio of D to E would make E persist in its course 
longer than B does on its course, and in that sense to undergo a 
greater motion. I n any case, there is no evidence in the text for 
Simplicius's interpretation. 

To return to ( 4 ) , why is motion A B C greater than motion DEF? 
We cannot say that (4) is true by virtue of C being greater than F, 
for that is just the point to be deduced from (4) . We cannot appeal 
to the size of A or B, for that would be to return to (i) and (n), 
which have been rejected. Is it then a combination of (i) and (u)? I t 
does not appear that a combination can offer any resources beyond 
what (i) and (n) offer individually. As for (iü), a difference of 
distance can hardly come into play without some explicit reference 
to such a difference by Aristotle. 

One conceptually different possibility, suggested by the strange 
phrase 'use up' (^19), is that Aristotle has in mind subtracting D 
from A , then subtracting, say oj, from A and adding it to D , then 
successively o 2 . . . ô , so that finally D + . . . = A . Similarly, we 
subtract E from B and then successive increments which summed 
with E wiU be equal to B. We determine then that D moves E in 
time i i , that the first increment of A moves the first increment of B 
in time t2, and so on. We sum aU the times, which together consti­
tute F, and compare F to C. Since F is a sum of finite numbers, F is 
finite, in contrast to the infinite C. This train of thought does seem 
to make sense of Aristotle's words, and it shows how we might be 
supposed to arrive at F. But of course it involves a false assumption 
that there must be some sort of proportionate relationship between 
the time it takes the whole of A to move the whole of B and the 
time it takes the respective parts of A to move the parts of B. 
Moreover, it is simply not clear that the parts of A move the parts 
of B at aU. Aristotle has already shown that he is aware of the 
faUacy of division, at 3,253'14ff . (see comment), so it is curious that 
he takes no notice of the problem here—if the present interpreta­
tion is right. 

There seem to remain no rational grounds for asserting (4) . 
I t appears that Aristotle has confused difference i n size or power 
with difference in motion. (5) does not foUow. The inference to 
(6)depends on an assumption that any number smaUer than an 
infinite number is finite. The assumption seems plausible enough, 
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but the modern study of transfinite numbers reveals that it is 
false. 

Point (7) seems to embody the confusions already noted. Why 
should F increase as we add increments to D and E, respectively? 
The method reminds us of that of the infinitesimal calculus, exam­
ining what happens as we approach a limiting case incrementally. 
But the resuh seems to have no logical connection with the opera­
tion. Why should F increase i f both the moving body and the 
moved body, or both the moving force and the resisting mass, are 
increasing? I f motion is in some sense the result of a ratio of power 
between mover and moved, and that ratio remains the same, the 
consequent motion (whether measured by speed or distance) 
should remain the same. Of course, the whole thought-experiment 
is counterfactual for Aristotle, but the hypothesis should proceed 
according to some recognizable logic. 

The conclusion (9) contradicts ( i ) , and hence is meant to 
show that the assumption that a finite body can cause infinite 
motion is untenable. But the argument seems to embody serious 
confusions. 

266^23 

'that a finite magnitude cannot cause motion': strictlyspeaking, the 
subject that causes motion is not a magnitude, which is a quantity 
predicated of a substance—the true subject of all power and action. 
But throughout this chapter Aristotle seems to express himself 
loosely in making finite or infinite magnitude the subject of the 
power exhibited in the substance. ( In the present sentence the 
word for magnitude, megethos, does not appear; but I read it back 
into the unexpressed subect from the following sentence, which 
clarifies Aristotle's meaning.) 

266^24-^ 

The present argument is intended as a more general statement of 
the point made in the first argument: that a finite cause cannot act 
for an infinite time. Here Aristotle proves that a body of finite size 
cannot have infinite power. 
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266"26-*^6 

Suppose a finite body with infinite power moves a given weight 10 
feet in I second. Let some finite body with finite power be able to 
move the same weight the same distance in a longer period, say in 
1,000 seconds. That is, time A = 1, time AB (or A + B ) = i,ooo. 
The power of the first body is to the power of the second as the 
inverse ratio of 1 to i,ooo: i.e. 1,000 to 1. But i f the power of the 
second is a finite value P, the power of the first is also a finite value: 
namely, i,oooP. Hence the assumption that the first body has an 
infinite power is contradicted. The relationship between power, 
distance, time, and weight is articulated at Phys. V I L 5, 249^27ff. 
The relation can be stated formally as P = wd/t, where 'P' repre­
sents power, 'w' weight, 'd' distance, and 'f time. This formula 
comes close to the modern formula for power in physics (work 
divided by time, where work = force X distance); for this reason 
(and because of its role as the property of a subject) I prefer to 
translate dunamis as 'power' rather than 'force'. Aristotle's term 
ischus in the present passage (266^32) seems to approach the sense 
of 'force'. The terms, however, do not seem to function as rigid 
technical terms, as their apparent synonymy at Phys. V I L 5, 
250Ч-7, indicates. 

266*'6-7 

'Neither indeed can a finite power exist in an infinite magnitude': 
this whole discussion should be understood to be qualified by per 
impossibile: there can be no infinite magnitude (Phys. I I I . 5; Cael. 
I . 5-7). 

2 6 6 ' 7 ^ 

' i t is possible for a greater power to reside in a lesser magnitude': a 
smaher body may have more power than a larger one i f the bodies 
are of a different type. For example, a smaller volume of earth wiU 
have more power to go down than a larger volume of water (ac­
cording to Aristotle). But, Aristotle rephes, a larger volume of 
the same substance, water in our example, wiU indeed have more 

171 



266**7^ P H Y S I C S 

power to go down than a smaUer volume of the same substance, 
and that is the relevant comparison. 

266'8-20 

BC, a finite portion of A B , moves D in time EF. Then 2 B C wiU 
move D in f-EF, and 2"BC wiU move it in y„EF. As the time 
approaches as close to zero as we wish, we never exhaust A B , 
which is infinite. Hence the power, as measured by the work 
divided by the time (see above on 266^26-^6) is infinite. 

266^15-20: A n alternative manuscript reading at ^15-16—indeed, 
the vulgate reading—yields the foUowing: 'Moreover, the time oc­
cupied by the action of any finite force must also be finite . . . But a 
force must always be infinite—just as a number or a magnitude i s — 
if i t exceeds aU definite limits' (Hardie and Gaye). According to 
this argument, the time taken by BC and its multiples should be 
finite, contrary to what is the case, since there are no limits to how 
smaU the time becomes. As Ross notes, however, the transition 
{de) to the aUeged new argument is too weak. Furthermore, the last 
sentence is a non sequitur: we need a link between finite time and 
infinite power. Wicksteed and Cornford translate the last sentence 
(^19-20) 'but an unlimited force (as with an unlimited number or 
size) must exceed any limited force', which Wicksteed ekes out 
with the note: ' A n d unless the force could increase above any 
assignable l imit the time could not decrease below any assignable 
l imit . ' But the translation is forced, and in any case tends to make 
the argument (even as eked out) sound question-begging. 

266'20-4 

This argument is merely sketched. We may fiU i t out as foUows: let 
B i be a body with infinite size and finite power Pj, and B2 be a 
body with finite size 2̂ and finite power P2 which is a proper 
fraction of Pi—one that wiU exactly measure {katametresei) P^— 
say,^. Then nP2 = Pi, and a body of the given substance of size nS2 
wiU have power P^. But since by hypothesis, 2̂ is finite, nS2 is finite, 
and a finite body wiU have the same power as an infinite body of the 
same substance, which is absurd. 
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266'28-9 

' I f everything in motion is moved by something, as for those that do 
not move themselves': that aU objects in motion are moved by 
something is proved in Ch. 4; his making an exception of self-
movers seems curious in light of the discussion at 5, 267^31ff. 

266^29-267"2 

According to Aristotle's mechanics, every motion requires a cause. 
Forced motion requires a cause that propels the moved body, and 
propels it at every moment. For Aristotle does not recognize any­
thing like Newton's first law, that a body in motion tends to stay in 
motion. I n the case of projectUe motion we may be tempted to say 
that the agent which throws, shoots, etc. the projectile also moves 
the air (or other medium), which continues to push the projectUe 
after it has lost contact with the original agent. But this wiU not do: 
when e.g. ajavelin-thrower ceases his foUow-through, there is noth­
ing pushing the air, and the air should stop moving, and hence the 
javelin, just as soon as the arm motion is ended. But of course the 
javelin continues on its course. 

267"2-15 

Aristotle's solution to the problem is that the mover does not 
impart merely motion to the medium, but a power to move. I n 
terms of Aristotle's distinction between active and passive powers 
{Met, A12, 1019^15-23), it imparts the active power of being a 
mover, as weU as the passive power of being moved. WhUe the 
passive power, or condition of being moved, ceases immediately 
when the mover is no longer in contact with a body or no longer 
acting on i t , the active power of being a mover apparently fades 
away gradually. Thus we can understand the gradual ceasing of 
motion as the effect of a gradual lessening of the power to cause 
motion in intermediary bodies between the original mover and the 
projectile. 

As an Ulustration, imagine javelin-thrower A , successive por­
tions of air B, C, and D, and javelin E. According to Aristotle's 
account, when A ceases his motion (say, his foUow-through), at 
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time ίι, В wiU immediately cease to be in motion, but it wiU have 
the power of moving C; so at time t^, A and B have ceased to be 
in motion, whi leC, D , and E are in motion. A t t2, B has spent its 
motive power, and C ceases to be in motion but retains a power of 
moving D; at i3, C has spent its motive power, and D ceases to be in 
motion but retains a power ofmoving E; finally, at i4, D has spent 
its motive force, and E ceases to move (forward, though it wiU 
faU down with natural motion). Aristotle's model provides for a 
gradual cessation of motion on the part of E. 

This seems to be the only place where Aristotle gives the present 
solution to the problem. One would wish for an argument to sup­
port the claim that the intermediary bodies have a power of causing 
motion, or at least a further analysis of derivative efficient causes. 
As it is, the present explanation remains rather ad hoc: nothing else 
wiU explain the phenomenon of projectile motion, so this must be 
the correct explanation. But an objector might fairly ask why it is 
that a derivative mover is a mover. Is it not because it is in contact 
with the original mover? What other event accounts for its being a 
mover, given that when the original mover (or some original 
mover) is not in contact with i t , i t does not move anything? More­
over, since the typical medium of motion is a 'simple' body such as 

- air, it is difficult to see what sort of structural complexity might 
support the claim that it has some sort of quasi-independent agency 
to be a mover. The only properties which air seems to have are 
hotness and wetness (GC I I . 5, 330^4), neither of which is an obvi­
ous candidate for sustaining an active power of motion. I n his 
explanation of animal generation, Aristotle appeals to motion to 
account forconception (GA I . 22, 730^19-22), by analogy with a 
craftsmanworking on material (much remainsunexplained in the 
biological account, but at least semen is at a higher level of com­
plexity than the elements in Aristotelian theory, so there is room 
for some latent powers in semen). The heat inherent in air could 
possibly support a similar account, except that Aristotle seems to 
have blocked such an account by saying at ^5-6 that the (contigu­
ous) medium stops moving at the same time as the original mover 
does. But how can any physical medium be a mover without itself 
being in motion? A n d why does Aristotle need to rule out motion 
in the medium anyway? A i r around an arrow is in motion—not for 
reasons which Aristotle would recognize, but at least sense experi­
ence does not require that we ascribe perfect rest to the medium. 
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Presumably what Aristotle wants is a sequential desisting from 
motion in successive parts of the medium, so that the projectile 
can lose speed slowly instead of suddenly. But why not have the 
parts of the medium lose their own motion slowly, and with it their 
power to cause motion? Perhaps because then we must face the 
fact that each part of the medium has a kind of internal momentum, 
which is unexplained in Aristotehan physics. 

Given that Aristotle assigns to the medium the potential to cause 
motion without being in motion, perhaps he could claim that the 
manifest motion is replaced by some kind of latent motion. But he 
does not say that, so the mechanism for conserving and transferring 
motion remains mysterious. One is tempted to think of mass as a 
means by which motion could be preserved; but the Newtonian 
notion of mass is foreign to Aristotle, as is the concept of momen­
tum. I n general, Aristotle's claim that the medium conserves 
motion needs further clarification and support. Simphcius cites 
Alexander's suggestion (1347. 3 f f . ) that the medium becomes self-
moving in a sense—but not in the sense in which the medium could 
be a complex of an active and a passive part, as is an animal. Yet 
then we seem to have a distinction without a difference. I n the 
end, Simphcius is reduced to wishing for a more plausible account 
(1350. 7-9) . 

The present problem is an especially interesting one, because it 
reveals a point of conflict between Aristotelian theory and empiri­
cal observation. On Aristotle's theory unnatural or non-natural 
motion requires the apphcation of force. Since Aristotle recognizes 
no action at a distance, the force must be apphed immediately to 
the moving body, i f not by the mover itself, then by some medium 
or intermediary. But the medium itself must be impelled to move. 
On this theory we should anticipate that when the original mover 
ceases to operate, the whole chain of impulses should cease, and 
the projectile should fall straight down, describing its natural 
motion. I n response, Aristotle seems to move in the direction of 
ascribing to the medium an 'impulse' that the first mover imparts 
(to endosimon: Alexander ap. Simpl. 1347. 4, 14, 34, 35). Aristotle 
seems to be flirting with an impetus theory. I f so, his suggestions 
would undermine his own mechanics, and ultimately require a 
rethinking of his first principles: i f an impetus can be impressed on 
a moving body, why could not an adaptable medium—e.g. the 
fifth element—preserve unnatural motion indefinitely? To be sure. 

175 



2 6 7 ' 2 - I 5 P H Y S I C S 

more than the present passage would be necessary to overthrow 
Aristotle's physical theory. But here, for once, empirical considera­
tions seem to force him to a more sober assessment than usual of 
the hmits of his theory. 

267^15-20 

Aristotle rejects the aUeged explanation of 'antiperistasis', 
recirculation or 'mutual replacement' (Hardie and Gaye; not 
'elasticity' as in Wicksteed's note). As Simplicius explains, 
'Antiperistasis occurs when, as one body is being displaced by 
another body, there is an exchange of places such that the displac­
ing body takes the place of the displaced body, the displaced body 
replaces the next and that the succeeding body, i f there are several 
bodies, untU the last comes to occupy the place of the first displac­
ing body' (1350. 31-6) . Plato proposes as an explanation of contin­
ued projectUe motion (and other phenomena) the cyclical motion 
of the medium {Tim. 79a-80c). On this view (not developed in 
detail by Plato, who concentrates on respiration, making only a 
programmatic reference to projectiles, 80a1-2), warm air breathed 
out through the mouth forces cool air into the body through pores 
in the skin; when it is heated, it escapes back out through the pores, 
forcing cool air back into the mouth in inhalation. 

But Aristotle objects that recirculation does not solve the 
problem: as soon as the air in the original place of the thrower is 
replaced, the projectUe motion should stop. As Simphcius puts it , 
recirculation is a fact, but not an explanation; for instance, walking 
wUl cause recirculation, but recirculation does not cause walking 
(1351. 12-16). Recirculation is consistent with the sudden cessation 
of projectUe motion; a further explanation is stiU needed of the 
observed inertia of the projectUe. For John PhUoponus's perceptive 
criticisms of recirculation, see his I n phys. 639. 3 ff. 

267^21 

'Since in the realm ofbeings there must be continuous motion': the 
continuity of motion is argued in Chs. 1-2, and its cause (continu­
ous circular motion) is exphcated in Chs. 7-9. With the present 
argument compare also 6. 259^13-20. 
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26/25-^^6 

This section recapitulates the argument of Chs. 5-6. 

267'6-7 

T h e mover, then, must be either at the centre or on the circumfer­
ence of a circle, for these are the principles of a circle': Aristotle 
omits to say that the only kind of motion that is absolutely conti­
nuous is circular motion, the point made in Ch. 9. On the centre as 
principle of the cirele, cf. 9, 265^3. He has not said that the circum­
ference is a principle, though it is natural to think of the centre and 
the circumference as the two defining terms of the figure. 

2 6 7 V 9 

267V-8: 'But things nearest the mover move most swiftly': this 
premiss is vahd for efficient causes in physical contact with their 
objects. But it is not at aU clear that it works for aU kinds of causes, 
and in particular, for final causes. Why should Dulcinea not move 
Don Quixote just as powerfully (perhaps more so) for being dis­
tant? Even in the case of efficient causes in general, it is not obvious 
that the principle holds true. For the master buUder is in one 
important sense the efficient cause of a buUding, but he need not be 
near the buUding to exercise control; and certainly he can remain 
more distant from the buUding (except for occasional inspection 
tours) than the labourers themselves (cf. Pol V I I . 3,1325^16-23, on 
the directing power of the master buUder's plans). I n the case of a 
wheeled vehicle, the ox which provides the motive power may puU 
at some distance from the most rapidly moving part of the vehicle, 
the r im of the wheel. 

Indeed, i f we were to put the unmoved mover on the circumfer­
ence of the cosmos, where precisely would we put it , and why? I n 
keeping with the reasoning of the present passage, one would 
suppose that it must be on the celestial equator (Plato's Circle of 
the Same), which is moving most rapidly relative to the earth. 
Alexander puzzled over the problem: if the unmoved mover were 
at one of the celestial poles, it would not be in motion, but neither 
would it be near the most rapidly rotating part of the heavens; if, on 
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the other hand, it were located at some place of the rotating part of 
the heavens, the affected part would be near the cause, but the 
unmoved mover would also be moved incidentally, for it would be 
rotating with the heavens (Simpl. 1354. 12ff .) . He resolved the 
problem by saying that the unmoved mover was ' in the whole 
circumference of the outermost sphere' (ibid. 22). Simplicius com­
plains that Alexander had previously seemed to reject the notion 
of a physical location for the unmoved mover, on the grounds 
that it was incorporeal (lines 2 6 f f . ) — a view which the Neoplatonist 
Simphcius favours, and which results in the paradoxical con­
sequence that the unmoved mover is 'everywhere and nowhere' 
(1354· 39-1355· 3)· Meanwhile, Simplicius gives a report on 
Eudemus, whose views he seems to know partly at second hand 
from Alexander, partly at first hand. According to Alexander, 
Eudemus holds that the unmoved mover is ' in the greatest circle' 
which is 'through the poles' (1355. 33) , and, as Simplicius himself 
reads in Eudemus, ' I n a sphere the place round the poles exhibits 
the swiftest motion' (lines 35-6)—this after Simplicius has quoted 
another passage which he takes as suggesting that there is no physi­
cal contact between the unmoved mover and the heavenly sphere 
(lines 28ff.—although the passage quoted is in fact ambiguous). 
The remark reported at lines 35-6 makes sense i f it is interpreted as 
meaning a great circle equidistant from the poles—i.e. the celestial 
equator. The equator is not 'through the poles' (line 33), of course, 
but it does bound a plane bisecting the diameter drawn between 
the poles. 

From the commentators we can infer at least (i) that there was 
no authoritative interpretation of Aristotle's doctrine in the 
Peripatetic tradition; and (n) that the understanding of the un­
moved mover as an incorporeal being without a unique location 
emerged only slowly and with difficulty. Aristotle, for his part, does 
not seem to have worried about the danger of assigning to his 
unmoved mover a place on a moving body, or about the further 
paradoxes of assigning i t any location at all (on which see below on 
267'19-26). 

267V17 

One of the triumphs of modern engineering has been the transla­
tion of separate motions into continuous motion—e.g. the back-
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and-forth motion of a piston in a steam-engine or internal combus­
tion engine to circular motion by means of a flywheel. But, consid­
ered in its totality, the functioning of the engine is not, in fact, 
completely continuous. The rejection of physical sources of motion 
seems to eliminate the possibihty that the unmoved mover pushes 
or pulls the outermost sphere of the cosmos. But how does it cause 
motion? Curiously, Aristotle does not say anywhere in this treatise. 
Is it because the explanation of how the first unmoved mover 
operates goes beyond physics to first philosophy, i.e. metaphysics? 
Of course, Aristotle does supply an answer to the question in Met. 
Л7, where he makes the unmoved mover a final cause of motion. 
But why could he not say that much here, even i f he cannot go on 
to fiU in the account by discussing the divine life that the unmoved 
mover enjoys? The scheme of the four causes is very much a part of 
physics proper, having been expounded in Phys. 11. 3 and 7 and 
apphed innumerable times throughout the Physics and other works 
of natural philosophy. 

Simplicius argues that the first unmoved mover is a cause not 
only in the sense of being a final cause—which everyone in his day, 
as in ours, would accept—but also in the sense of being an efficient 
cause (1360. 2 4 f f . ) , and his master Ammonius wrote a whole book 
defending the thesis (ibid. 1363. 8 - i o ) . Simplicius's arguments in­
clude citations of Plato's views in the Timaeus—evidence not rel­
evant to the debate unless one happens to believe in the essential 
harmony of Plato and Aristotle—and inferences from approv­
ing remarks which Aristotle makes about the role of Nous in 
Anaxagoras, which require a good deal of reading between the 
lines. But he does point out rightly that the unmoved mover fits 
the definition of an efficient cause—'whence the first source of 
change or rest' {Phys. I I . 3, 194^29-30; Simpl. 1361. 12ff .) . The 
examples which Aristotle adduces do not obviously suggest an 
application to the first unmoved mover, and it is at least possible 
that Aristotle originated his fourfold distinction without reference 
to such an entity. But the real question is whether, given his de­
finition of the efficient cause, it includes the unmoved mover 
willy-nilly. One curious fact remains: that Aristotle never acknow­
ledges the aUeged fact that the unmoved mover is an efficient cause 
(a problem of which Simplicius is weU aware: 1363. 12-14). We 
are back to the problem suggested in the Concluding Aporia to 
Ch. 5. Recently, Judson (1994) has argued for the view that the 
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unmoved mover is indeed an efficient cause. This may be so, but i f 
it is, Physics V I I I itself does not supply adequate evidence for 
the view. 

267*^19-26 

Aristotle sets up an elegant dilemma to show that the unmoved 
mover is without size. Infinite size is ruled out by Aristotehan 
physics; finite size is ruled out by arguments set up at the begin­
ning of the chapter. Hence the unmoved mover has no size. But 
what, then, is i t , and how does it act? This problem seems to be 
acute, because of other things Aristotle says or assumes. The un­
moved mover has a location, specifically at or on the outermost 
heavenly sphere (see above on ^7-9). But why should proximity be 
a consideration? I t cannot cause motion by physical means, or it 
would have to act by contact. Furthermore, how can it be in physi­
cal contact when it has no dimensions (cf. Eudemus ap. Simpl. 
1357. 21-3)? Bodies (or processes) are in contact, by definition, 
when their extremes are together {Phys. V . 3, 226^23), but the 
unmoved mover, by virtue of being dimensionless, can have no 
extremes. Moreover, i f it has a place, it must either be on the 
rotating heavenly sphere or not. I f it is on the sphere, it is not 
absolutely unmoved, but is in incidental motion. If, on the other 
hand, it is not on the sphere, where is it? A t CaeL I . 9, 279^17-22 
Aristotle suggests an answer in a lyrical passage: ' I t is clear then 
that there is neither place nor void nor time outside [the heaven]. 
Accordingly, the things there {ta'kei{l)) cannot be in place, nor 
does time age them, nor is there any change in the things ranged 
beyond the outermost orbit; but unaltered and impassible they 
continue through their whole existence living the best and most 
self-sufficient of lives.' We would expect the consequence of the 
first sentence to be that there is nothing outside the heaven; but 
instead we discover that there are things there which live the best 
kind of life untrammehed by the iUs born of space and time. After 
Aristotle's hard-headed views about nature, this seems like pure 
fantasy, embodying the most striking paradoxes. But what pre­
cisely are the things out there? Aristotle gives no clear answer. His 
use of the plural makes us think that he is including more things 
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than the first unmoved mover—unless he is invoking the royal 
plural. 

On the other hand, what does it mean for something without 
parts or size to have a location for Aristotle? His account of place 
at Phys. I V . 1-5 presupposes that things which occupy places 
are physical bodies. On his mathematical theory an indivisible 
(adiaireton, the same word used in ^25) quantity, i f it has no loca­
tion, is a unit, while if i t has a location, it is a point {Met. A6, 
1016^24-6, 29-31). I t seems, then, that the unmoved mover would 
be at least equivalent to a mathematical point. But, according to 
Aristotle, no point can be a substance (Met. N 3 , 1090^5-13), 

If, on the other hand, the unmoved mover does not cause motion 
by physical means and does not have parts or size, why should it 
have a location at aU? We seem to have a situation like the one 
Descartes gets himself into when he asks where the soul (a non-
extended thinking thing) interacts with the body (an extended, 
non-thinking thing). He suggests that the pineal gland is the locus 
of interaction because of its proximity to the brain (and lack of any 
known function). But to make sense of this, we must suppose that 
the soul, a thinking, unextended thing, either has a location or is 
capable of having a location. By parity of reasoning, we may ask 
what it means for the unmoved mover to have a spatial location. A t 
most, it can be hke a geometrical point with a position (though not, 
in Aristotle's sense, a place). But why does it need a position? Not 
to have contact with the heavens, since it could not have physical 
contact; nor could its physical contact, i f it had it , be responsible for 
its infinite power to cause motion. Is Aristotle looking for a pineal 
gland? 

I t has often been suggested that the unmoved mover is a relic of 
the Platonic Forms, a transcendent source of causation for the 
physical world. The advantage enjoyed by Plato is that he does not 
try to locate the Forms in the world of becoming. That Aristotle 
does so try suggests that he is struggling with the distinction be­
tween physical and non-physical existents. Unhke Plato, Aristotle 
is unwilling to posit the existence of anything outside the physical 
cosmos. But his unmoved mover has properties which make it unfit 
to exist like other members of the physical cosmos. He seems to be 
left with a transcendent being having at least one physical property, 
position, making it an ontological hybrid. 
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267^20-2: 'That there cannot be an infinite magnitude has already 
been proved in the Physics': at I I I . 5, 204^34ff.; also at Cael. I . 
5-7· 

267*22-4: 'That a finite magnitude cannot have infinite power 
. . . has just now been proved': at 266^12-*27. 

182 



A P P E N D I X I 

Outline of the Argument 

Introduction: D i d motion always exist? (250^11) 

(I ) Mot ion has always existed in the world (conclusion drawn at 

252'5)· 
( A ) There are two ways in which it might not always have existed 

(250^23). 
(1) Mot ion might begin after an infinite period of rest. 
(2) Motion and rest might alternate. 

(B) Intermittent motion is impossible (251^8). 
(1) Mot ion is the actuahty of the movable qua movable. 
(2) Thus, there must be moversand movables. 
(3) These must either (i) be everlasting or (ii) come into 

existence. 
(4) (3 i i) is impossible, for it presupposes a prior change: 

namely, the coming into being of the movers and mov­
ables (251^17). 

(5) (3 i ) is impossible. 
(a) Irrational powers interact automatically (251^28). 
(b) I f they did not interact, some change prior to the 

first change must have taken place to cause them to 
interact. 

(c) (Motion and time are coextensive; there could be no 
time i f there were no motion (251^10)). 

(6) I f motion ceases, some change posterior to the last change 
must take place to end the interaction of powers (251^28). 

(C) I t is inadequate to say that intermittent motion is natural 

(252'5)· 
(1) Empedocles takes intermittent motion as natural. 
(2) But it is not natural. 

(a) Nature is a cause of order. 
(b) There wi l l be no ratio between times of rest and of 

motion. 
(c) I f there is no ratio, there is no order. 
(d) But intermittent motion would be more natural than 

a single beginning of motion. 
(3) Empedocles needs to argue for his position (252^22). 
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( I I ) Objections to ( I ) can be met. 
( A ) There are several objections to ( I ) (252^7). 

(1) Every change is between contraries, which l imit motion. 
(2) We see from experience of inanimate objects that mov­

able things do not always move. 
(3) We see from experience of animate objects that movable 

things do not always move. 
(a) Animate objects initiate their own motion. 
(b) I f this can happenin the microcosm, then it can hap­

pen in the macrocosm. 
(c) I f i t can happen in the cosmos, then it can happen 

outside i t . 
(B) Objection ( A i ) can be met (252^28). 

(1) Changes between contraries are indeed limited. 
(2) But it is possible that some changes are not between con­

traries. 
(C) Objection (A2) can be met (253^2). 
( D ) Objection (A3) can be met (253^7). 

(1) A n animal is not responsible for initiating motion in place. 
(2) Changes in the environment can initiate the motion. 

( I I I ) Some things are always unmoved, some always moving, and some 
vary between motion and rest. 
( A ) There are three possible alternatives with respect to cosmic 

motion. 
(1) A l l things are always at rest. 
(2) A l l things are always in motion. 
(3) Some things are in motion, some at rest. 

(a) AU movables are always in motion; aU things at rest 
are always at rest. 

(b) АП things vary between motion and rest. 
(c) Some things are always in motion, some always at 

rest, and some things vary between motion and rest. 
(B) ( A i ) is untenable (253'32). 
(C) (A2) is untenable (253'6). 

(1) Increase and decrease are not continuous processes. 
(2) Alteration is not a continuous process. 
(3) Locomotion does not take place in аИ bodies. 

( D ) (A3a) is untenable. 
(E) Recapitulation: ( A i ) , (A2) , and (A3a) are untenable (254^15). 

( I V ) AU things that are in motion are moved by something. 
( A ) We must distinguish different senses of motion (254^7). 

( i ) We are concerned with intrinsic, not incidental, motion. 
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(2) Intrinsic motions are caused by either the agent itself or 
by another cause. 

(3) Some intrinsic motions are caused by the thing itself, some 
by another. 

(4) Some intrinsic motions happen by nature, some by force. 
(B) Of motions caused by another, some happen by nature, some 

contrary to nature (254^20). 
(1) Bodies moved contrary to nature are clearly moved by 

another. 
(2) Animals etc. are moved by something. 

(C) I n the case of natural motion of the elements, it is problematic 
how it is caused by another (254^33). 
(1) The elements lack the intentional dimension which ac­

counts for animal motion. 
(2) They lack the complexity presupposed by self-motion. 
(3) But they too are moved by something. 

( D ) We must distinguish the causal factors at work in elemental 
motion (255^20). 
(1) Movers can move either by nature or contrary to nature. 
(2) There are different senses of 'potency' (255^30). 

(a) I n one sense, X is potentially F i f i t can acquire the 
property F. 

(b) I n another sense, X is potentially F i f i t is F but is not 
exercising the property. 

(c) The heavy is potentially hght in the first sense, 
whereas the hght which is in the lower regions is 
potentially light in the second sense. 

(E) The causal factors show how elemental motion is caused by 
another (255^13). 
(1) Elements are potentially light in the aforesaid ways. 
(2) A n agent which removes an obstacle activates the higher 

potency. 
(3) The elements have a passive power of being acted on. 
(4) Thus, all bodies in motion are moved by something. 

(V) A first mover is unmoved. 
( A ) I f the first mover is moved, it is moved by itself (256^4). 

(1) Otherwise there wi l l be an infinite series of movers. 
(2) Or there wi l l be an infinite series of intermediaries 

(256^21). 
(3) This can be shown by making a distinction (256^3). 

(a) I f everything moved is moved by a moved, this fact 
obtains either incidentally or intrinsically. 

(b) I f incidentally, an impossibility results. 
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(c) I f intrinsically, absurdities result (256^27). 
(i) I f the mover is moved with the same kind of 

motion, an impossibility results, 
(i i) I f the mover is moved with a different kind of 

motion, absurdities resuU. 
(B) A self-mover moves by virtue of a part being the mover, 

another part the moved (257^27). 
(1) The self-mover cannot move and be moved with the same 

motion. 
(2) The self-mover cannot move itself as a whole (257'33). 
(3) The self-mover cannot move itself by having the parts 

move each other (257^13). 
(a) I f two parts move each other, we cannot identify a 

first mover. 
(b) I f one part moves the other part, there is no reason 

for the second to move the first. 
(c) There is no need for the mover to be moved in turn. 
(d) I f the parts moved each other, they would be moved 

with the same motion that they cause. 
(4) The self-mover cannot have one or more parts that move 

themselves (257^26). 
(a) I f i t is moved in virtue of a part that moves itself, that 

part is the primary self-mover. 
(b) I f it is moved in virtue of the whole, the parts move 

themselves incidentally. 
(5) The self-mover consists of an unmoved and a moved part 

(258^3). 
(a) Something that is moved but does not cause motion is 

not an integral part of a mover. 
(b) The part that moves something by being moved is 

necessary but not self-sufficient as a mover. 
(c) There is a problem about whether we can take any­

thing awayfrom a continuous self-mover; this prob­
lem can be met (258^27). 

(6) Conclusion: the original mover of any motion is unmoved. 

( V I ) The first mover of the cosmos is everlasting and unmoved. 
( A ) Even i f some unmoved movers perish, not all of them can 

perish (258^16). 
(1) Mot ion is everlasting and continuous. 
(2) Perishable things are not everlasting and continuous. 
(3) Thus perishable things cannot explain cosmic motion. 

(B) There is at least one everlasting mover, and one is sufficient 
(259^6). 
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(C) Everlasting motion must be continuous and have a single 
mover (259^13), 

( D ) The previous argument imphes this (259'20). 
(1) There are things which vary between rest and motion, and 

things which are always in motion, and things which are 
always unmoved. 

(2) Animate objects seem to move themselves (259^1). 
(3) Factors outside the animal cause some motions. 
(4) The first mover is moved incidentally. 
(5) Hence this is not the cause of continuous motion (259^20). 

(E) The first moved body wiU also be everlasting (260^11). 

( V I I ) Locomotion is the primary kind of motion. 
( A ) Growth presupposes locomotion (260^20). 

(1) There are three kinds of motion. 
(2) One of these, growth, requires alteration (assimilation). 
(3) Alteration requires locomotion. 

(B) Even on the popular account of change, locomotion is presup­
posed (260^7). 
(1) Affections are caused by condensation and rarefaction. 
(2) Condensation and rarefactionare caused by aggregation 

and segregation. 
(3) Aggregation and segregation are instances of locomotion. 

(C) Locomotion is primary in the order of dependence (260^15). 
(1) There are several senses of 'primary'. 
(2) One of these is what other things depend on for existence. 
(3) Only locomotion can be continuous. 
(4) Other motions depend on locomotion, while it does not 

depend on them. 
( D ) Locomotion is primary in order of generation (260^29). 

(1) Objection: locomotion comes after generation and mo­
tions subsequent to it in an animal. 

(2) Reply: there must be a prior mover moving in place to 
generate the animal. 

(3) Generation belongs only to perishable things. 
(E) Locomotion is primary in nature (261^13). 

(1) What is posterior in generation is prior in nature, 
(2) Locomotion is last in generation, 
(3) The subject of locomotion does not change its nature, 
(4) The self-mover moves itself in place. 

(F) Only locomotion is continuous (261'27). 
(1) A l l other changes are from contrary to contrary or contra-

dictorytocontradictory. 
(2) Changes to a contrary must be preceded by rest. 
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(3) Changes to contradictories must be preceded by a time 
interval. 

(4) Mot ion is opposed to the contrary motion and to rest 
(261^15). 

( V I I I ) There can be some everlasting motion which is one and continuous: 
namely, circular motion. 
( A ) Motions other than circular motion cannot be continuous 

(261'28). 
(1) Motions are straight, circular, or a combination. 
(2) I f one element of combined motion is not continuous, 

neither is combined motion. 
(3) Since straight lines are finite, motion along them must 

double back i n a contrary direction. 
(4) Contrary motions are not continuous. 

(B) Mot ion in a straight line is not continuous (262^12). 
(1) Even motion on a circle which doubles back is not con­

tinuous. 
(2) Continuous motion cannot arrive at and depart from a 

middle point. 
(3) This analysis solves theoretical problems about motion 

(262'8). 
(a) Two bodies setting out at the same time at the same 

speed to cover the same distance must arrive to­
gether. 

(b) One cannot stop at a mid-point. 
(4) A moving body that changes direction must pause at the 

turning-point (262^21). 
(5) Zeno's stadium is a problem about crossing mid-points 

(263Ч). 
(6) The problem is solved by treating the mid-points as poten­

tial divisions (263^11). 
(7) We must take a point of time marking a change as belong­

ing to the later time to avoid contradictions (263^9). 
(C) General theoretical arguments also support this position 

(264^7)· 
(1) I f motion that doubles back is continuous, the moving 

body wiU be pursuing contrary motions at the same time. 
(2) What moves with intermittent motion must previously 

have been at rest in the opposite state (264^21). 
(3) I f motion is continuous, incompatible states wiU coexist 

(264^). 
(4) The continuity of time does not imply the continuity of 

motion (264^6). 
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(D) Motion along a circle is one and continuous (264^9). 
(1) Circular motion does not retrace the same path, but mo­

tion on a straight line does. 
(2) Thus a body moving along a straight line pursues opposite 

motions at the same time. 
(E) N0 other motions are continuous (264^28). 

(1) Other kinds of change traverse the same stretches. 
(2) Natural philosophers are wrong to say there is continuous 

flux. 

( I X ) Circular motion is primary. 
( A ) I t is simple and complete (265'16). 

(1) I f motion along a straight hne doubles back, i t is not 
simple. 

(2) I f i t does not double back, i t is not complete. 
(B) I t can be everlasting, while other motions must come to a halt 

(265^24). 
(C) Only circular motion can be one and continuous (265^27). 

(1) There is a determinate beginning, middle, and end of a 
straight line. 

(2) A moving body must rest at the beginning and end. 
(3) There is no beginning, middle, and end on a circle. 
(4) The centre constitutes the beginning, middle, and end. 
(5) Hence a body moving in a circle need not rest. 

(D) The circle is primary as a measure (265^8). 
(1) Whatever measures other motions is primary, and con­

versely. 
(2) The circle measures other motions. 

(E) Only circular motion can be uniform (265^11). 
(F) АП philosophers agree that locomotion is primary (265^16). 

(1) Aggregation and segregation presuppose locomotion. 
(2) Condensation and rarefaction presuppose locomotion. 
(3) Those who make soul the original cause of motion make 

locomotion primary. 
(4) Locomotion is the primary sense of motion. 

(G) Conclusion: cosmic motion is everlasting circular locomotion, 
caused by an unmoved mover (266^6). 

( X ) The first unmoved mover is indivisible and without parts and mag­
nitude. 
( A ) A n infinite motion cannot be caused by a finite mover 

(266^12), 
(B) A n infinite power cannot belong to a finite body (266^24). 
(C) A finite power cannot exist in an infinite magnitude (266^6). 
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( D ) Projectiles are moved in part by the medium (266^27). 
(1) Why does a projectile not stop moving when its thrower 

stops its motion? 
(2) The mover imparts a power of being a mover to the me­

dium (267^2). 
(3) 'Recirculation' does not solve the problem. 

(E) The first mover must be unmoved (267^21). 
(1) Since cosmic motion is continuous, i t must originate with 

the single motion of a single body moved by a single 
mover. 

(2) The mover either must be unmoved or must depend on an 
unmoved mover. 

(3) I t w i l l cause motion without doingwork. 
(4) I t must be located at the circumference of the cosmic 

sphere. 
(F) A mover that pushes or puUs (does physical work) cannot 

cause continuous motion (267^9). 
(G) The unmoved mover is indivisible and without parts and mag­

nitude (267^17). 
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Two Senses of Kinesis 

There is a technical problem for Aristotle implicit in the discussion at 8, 
262^10 ff (discussed by Waterlow 1982:145-6; White 1992:104 ff.): namely, 
how it is possible f o r a motion to take place i f i t consists of motions. 
According to Phys. V L 5, any body in motion has already been in motion. 
According to Phys. V . 4, a motion is bounded by periods of rest. But it also 
appears from V L 5 and other passages that Aristotle's completed motions 
are constituted by what White (p. 102) calls 'sub-motions', which, because 
they are defined arbitrarily by segments of the whole motion which they 
comprise, are infinite in number. What is problematic is that these sub-
motions are not bounded by periods of rest, yet somehow they too are 
motions. I n response to this problem. White thinks that Aristotle refines or 
corrects (p. 106) his account in Book V I in the present passage: the inter­
mediate point of a larger motion is a goal only potentially, not actually. 

I t seems to me that the whole problem is a bogus one, to which no 
correction in Aristotehan theory is necessary. There is (at least) one funda­
mental ambiguity in the term kinesis ( 'motion') which continues to bedevil 
good scholars. The motion whose defining conditions are given in Book V. 
4 is completed motion, in ontological terms an event, complete, as Aristo­
tle says of plot-events in the Poetics (7, 1450^23-7), with a beginning, a 
middle, and an end. By contrast, the motion that is defined in Phys. I I L 1 
as the 'realization of what is potentially, as such' (201^10-11) is an activity 
of moving, which, as soon as it reaches its end-point, is no more. I n 
ontological terms, it is a process. Now a process can be part of an event, but 
i t is of itself incomplete, a segment of an event; i t is expressed by a 
continuous tense—e.g. ' I am walking to the market'—whereas an event is 
expressed by a tense embodying the 'perfective' aspect—e.g. ' I walked to 
the market'. Processes are essentially incomplete or indeterminate, 
whereas events are essentially complete, or at least completable.They are, 
or can be, as the hnguistic categories aptly suggest, different aspects of the 
same situation. This verbal distinction between aspects corresponds to a 
nominal distinction between count-nouns (there was a motion, there were 
two motions) and mass-nouns (there was some motion), as Mourelatos 
(1978) has shown. We can count episodes of complete motion, but not 
ongoing processes. 

Mot ion processes—e.g. stretches of walking—go to make up motion 
events—e.g. walking from home to the market-place. But the two types of 
motion belong to different ontological categories, and, according to Aris-

191 



A P P E N D I X I i : T W O S E N S E S O F KINESIS 

totle, the event category is prior: walking processes can be defined only 
relative to some walking event. This distinction may indeed cause prob­
lems for Aristotle's notion of continuous everlasting circular motion, but it 
is, at a basic ontological level, perfectly coherent, even i f i t could be 
disputed in point of fact. (For more on this subject see Mourelatos 1978, 
Graham 1980, also Penner 1970.) 

Aristotle never clearly disambiguates his two major senses of motion. 
But they exist side by side, and w i l l be irreconcilable i f we do not 
disambiguate them ourselves. I f we do, the aUeged conflict between ac­
counts of motion in the Physics disappears: i t is a truism that motion events 
are composed of motion processes. Mot ion processes by their very nature 
are indeterminate, and must be individuated arbitrarily; motion events are 
determinate, and are individuated by their natural termini. Aristotle could 
say in this context, as he does in others, that component processes are only 
potentially, not actually, infinite in number. 

The relationship between motion processes and motion events is analo­
gous to that between mass-nouns and count-nouns: the latter are intrinsi­
cally determinate and countable, whereas the former can be individuated 
and counted only by means of some arbitrary measure: a cup of water, a 
pinch of salt, a bowl of soup, a dozen head of cattle. SimUarly, compare 'a 
bit of walking' and 'a walk'. Aristotle holds that motion events are com­
prised of motion processes, but that the latter in no way constitute the 
former—i.e. the former are not reducible to, or supervenient on, the latter. 
The case is wholly paraUel to the relationship between concrete substances 
and matter: although the substance is comprised of matter, matter does not 
constitute or define the substance. A n d of course, linguistically concrete 
substances are expressed by count-nouns, matter by mass-nouns. 

I n Met 0j, 1049^18 ff. Aristotle notes that what is potentially some­
thing—i.e. the matter that is potentially a substance—is referred to by 
expressions of the form 'thaten' {ekeininon). I n expounding his distinction, 
he notes that the subject is a This {tode ti); i.e. i t can be singled out by 
ostension, whereas an incidental attribute is not a This. A n d he includes in 
his examples the case of the subject which 'is not a walk or a motion but 
walking or moving, i.e. thaten' (̂ 33). This analysis seems to be Aristotle's 
recognition of the l ink between mass-nouns and process predications of 
verbs. As substance and matter are ontologically and (often) linguistically 
distinct but related, so are events and processes—different but compatible 
aspects, we might say, of the same situation. Thus there is no inherent 
conflict between Aristotle's definition of motion (as process) in Phys. I I I . 
1 and his determination of the identity conditions of motion (as event) in 
Phys. V . 4; there is, however, a serious need for clarification, one which 
Aristotle himself never seems to address. 
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άϊδίος aidios everlasting 
αιτία aitia cause, explanation 
αϊτιον aition cause; responsible 
άκρος akros extreme 
άλλοίωσις; alloiösis; alloiousthai alternation; alter 

άλλοιοϋσθαι 
άνακάμτΓτειν anakamptein double back 
άντικείμενον antikeimenon opposite 
άντιπερίστασις antiperistasis recirculation 
άπλός\ άπλώς haplos; haplös simple; without 

qualification 
άτωγίγνεσθαι apogignesthai depart 
άρχή arche principle, source, starting-

point, beginning 
αϋξησις; ανξάνεσθαι auxesis; auxanesthai (n.) increase; (vb.) 

increase 
βία biäi by force 
γένεσις; γίγνεσθαι genesis; gignesthai coming to be; come to be. 

arrive 
δεικννναι deiknunai prove; show 
διάκρισις; διακρίνειν diakrisis; diakrinein segregation; segregate 
δνναμις; δννάμει dunamis; dunamei power, potentiality; 

potentially 
είδος eidos form 
εναντίον; έναντίωσις enantion; enantiösis contrary; contrariety 
ενέργεια energeia actuality 
εντελέχεια entelecheia realization, actuahty 
έφεξής ephexes successive, subsequent 
έχόμενον echomenon contiguous 
ήρεμεΐν eremein rest; be at rest 
ίστάναι histanai (tr.) stop; (intr.) hah, 

stand still, come to a 
standstill 

κα& αντό kath' hauto intrinsic 
κατά σνμβεβηκός kata sumbebekos incidental 
κινεΐν kinein cause motion, move (tr.) 
κινεΐσθαι kineisthai be moved, be in motion, 

move (intr.) 
κίνησις kinesis motion; movement 



G L O S S A R Y 

κινονν kinoun mover 
μάνωσις manösis rarefaction 
μέγεθος megethos size, magnitude 
μεταβολή; metabole; metaballein (n.) change; (vb.) change 

μεταβάλλειν 
μεταξύ metaxu intermediate, interval 
μικτός miktos (of motions) combination 
vvv, τό nun, to the now 
ομαλής homales uniform 
δντα onta beings, things 
περιφερής peripheres circumference, arc 
πύκνωσις puknösis condensation 
ριτττόμενον rhiptomenon projectile 
στέρησις steresis privation 
σνγκρισις; σνγκρίνειν sunkrisis; sunkrinein aggregation; aggregate 
σννάτντειν sunaptein be contiguous 
σννεχής suneches continuous 
νστερίζειν husterizein lag behind 
φαντασία phantasia imagination 
φέρεσθαι pheresthai travel, (tr.) traverse 
φθίσις; φθίνειν phthisis; phthinein (n.) decrease; (vb.) 

decrease 
φθορά; φθείρειν phthora; phtheirein perishing; perish 
φορά phora locomotion, change of 

place 
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