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- one to conc]ude that'they are’ not ahways causes, although

Abstract

Exam1nat1on of what Ar1stot1e says about mog'ng altlal keads 5; | T|

'L .

are th1ngs whose ment1on serves to exp1a1n a beg1nn1ng

ﬁ10n or rest The capac1ty of .an art1st for examp]e,, E : .)

38 1

a'moving altla wh1ch does not seem 11Ke a cause Artistiot

natural capac1t1es are 1ntroduced by Artstotle as

‘ sources of motion in- part so that he may av01d nen- necessany

4 <

pred1catldhs in h1s sc1ence -~ but he somet1mes fa1ls to maKe*
1t cﬂear whether the necess1ty he wishes to preserve is a, .
natural necess1ty 1n.the causal order or the neoe551ty of - R
avo1d1ng contrad1ctlon A proper apprec1at1on of h1s theory B

of capac1t1es sheds ‘light on relat1onsh1ps between the four

altral; at the 1eve1 of the elements as we 1 as at higher ;

- .
levels of exp}anatjon. D1scu5510n of these relat1onsh1ps .

-

raises the!subjeot of hypothetlcai necess1ty, along with l o

some controversial questlons of exeges1s Aristotleuwishes .

in sp1te of h1s empha51s on necess1ty to allow for the‘

. ex1stence of natural contlngency\ Certa1n of his arguments

for th1swconclus1oh further 111ustra1e the failure to

d1st1ngu1sh natural from log1oab relat1ons

J - i

e

v C
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1. Introduction

. ;(
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4

R . N
A haVe attempted to say in the following pages what ~ '

Ar1stotle phtlosopher of sc1ence and metaphyswctan thinks

about natural n%cessny What conception does he have of ﬁ

such a thtng, and what sugJects in -the WOrld does he believe
to be actually necessary 1n this way? The problem as m1ght w%d
have been expected, -turns out to be rather_compltcated.
Trying to solve it leads in turn to-a broader question, one
which must puzzle many a reader picking up Ardstotle for the
first time: It can be put roughly this way:  Why do °
,Arﬁstotle’s scientific theories sound_so\foreign? By this it )
is not just meant, of'courser that hevis somettmes mistaken
in his predictions. His laﬁ%uage of pminciples; goals, ~
natures and.accddents is very different from our’oun. He
almost never even mentions taws, and flue soon dtscover that ‘
trying to translate in a stra1ghtforward way his asserttons
jabout ‘causes” leadtho nonsense. Thrs is a puzzle about
uhat Aristotle believes he is dBing in_general when he
explains things, and it requires us to thidk both about his
scientific theories and the broader conceptual scheme in
which they sit. Thinking ahout these matters .. a useful
exercise, for bringtng"his‘oresuppositions to light helps us

to become more conscious of our own. In -geti{dag clear about
_ e

explanations based on natures, for examplg;

e obliged

to ask ourselves what the alternatives argey *argued in

subsequent pages that some of the above- ment:oned

foretgnness is due to Ar1stotle s treating ltghtly a

AN
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d1st1nct1on whose exact character is not easy to state: rthe !
N d1st1nct1on between gausangh and gntallmentr ¥ecause of its f"
connection with naturah and other types of necess1ty, she \g
discussion of this d1st1nct1on brings u\/back 1n the finaly -
chapter to the subjé@k of contingency in the causal order 1 )=
have not attempted to give Pn my own behalf'an\an{1y51s of * '
the -causal refation: sych a project would be too ambitious. ‘
Nor have I presumed to eey whether and to what extent there -
:really-is natural cohtingency in the world, .though' | have -
‘tried to say something~about what we should mean whgh>we
talk about it. The greeter part of the er is’concerhed )
with exegesis rather than 1ndependent the rizing.
(o F1na1]y perhaps a few woros are 1n\order ébout my
practice of treating all the wrttgng5»1n Ar1stot1eis corpus
. as the work oF a matureaphilosogher, ano without taking 'into
account the like]ihooo of evolution in his thought.' It is
not 51mply due to d1ff1dence abbut my ab1l1ty to weigh the
ph1lolog1ca1 evidence. Considerable obs;qc]es are |
encoun}ered by those//ho set out to reconétruct Aristotlefs

thought history. The|origins of his works are obscure the

f1rst manuscr1pts may have been ed1ted by others an

K

subsequent ones suffer from textual corruption. Wors

what we have are lecture notes and if the 1 c‘ res Qere ,

repeated at various times, he(is more than likely to have k
t.cf. During Aristoteles Heidelberg 1966 ' .. .nach meiner
Ueberzeugung [ist] eine Arbeitshypothese Uber die’ :
chronologische Abfolge seiner Schriften eine notWend1ge
Voraussetzung fur die E1nzel1ﬂ1erpretat1on der Schriften...’

p.44; though he grants that any attempt to establlsh such a
chronology is 1nev1tably circular. D
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' T S s o ..
S made revisions to h1stown writings. Where these_ revisions
' f

. are extensive, determ1n1ng the evolution of nis theor1es is
~ bound to be’a\d1ff1cu1t and-;;lerta1n)bus1ness, nor can we *
kA/ assume that 1ncons1stenc1es a]wayh}shoﬁ d development in
theory Some tens1on w11] douptless be due to d1ff1cu1ty in
reconciling r1val 1ntu1t1ons -- the ' things said’ -- or to
s - Simple error. These obstacles maKe it seem un11ke]y in the
first*p]éee that any.satisfactor?iordertng or general

chronology of Aristotle’s work wi]] become avai]able. But = ™

-

s further, the attempt to establish a thought-history is 1n

q} large measure ‘posterior to ph1los§F kcal criticism, s1nce 1f‘k

we wish to determine chronology in the absence of ' ' K\\
b1ograph1cal information we are forced to_exam1ne the. - ; e

‘writings at hand for: improvements and inconsistencies. ‘In

fact, such an examinati is not far removed fro ‘what .1

'have“actualﬂy tried to do. Naturally I do not Wean to
suggest that a tentat1ve develﬁementa] hypothesis is never
useful when compar1ng and imterpreting p@%ﬁages For my own

11m1ted purpbses, however, 1t.has Qgt seemed. necessary.
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caused to ex

C
necessity 1in

N

~

b N T S “
A(/Zygla and Cause . = B » i

&E\\Ne«mgé
things /9}
ist. It

exist. is s

h actua]]y exist in the ‘world are caused to

1. Explanatory Fattobs
e

~ e . /

3

y ‘take- it for granted that at Teast some of the v

4

times held in addition that if something is~%
t it exists of necéésity, and that.the

uesPion not a 1og1ca1\necess1ty, of the.

sor& evident (for example) in syllogistic Qéductﬁons but - a

negessit

‘natural’

which we might as well call fphys1ca]’ or

>~

nécesgity. Fré% the above claims it would+*follow

X . 5 N

that at least some things exiQt of physica] né&essity What,

f%at make up this argument? Since he nowhe
prob]em in so baild a form we’shall have t

exegetical detective work if we wish

~if anything, does Aristotle have to say about the assert1ons

ea

do some - F
.

Know, and sin?e

Arigtotle lived at a time many centur'es'reméved fromwour ¢

own we shall have to take care not/QO intfoduce into-his
b 74

writings ideas which never occurred to him and interests
N > >

!

that he never shared.

- Aitia

Ar1stotle s views are on the subject of causak exﬁ]anat1on. -

But straightway we encounter a difficulty. The Qreek word

-

i

-

N ' ’ \/i‘ i

It seems a good idea to proceed by not1ng_what

i

’
b

{
]

traditionally translated in Eng*ishveditions of Aristotle’'s

works

L4

as

' caus

A o |
e’ is aitia or aition. As as is often pggz;ed

4
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out,.hodevef,‘this translation makes ApiStotle appear to say
certain things which sound very odd indeed: for examp]e;
that the prémisses of a syllogism can be "causes" of its
conclus1on (e.g. An. Post 71b30; Phys. 195a15-18; Metaph.
1013a15, 1013b20} or that a thing’s essence, the "what it
lwas to be something”, may be a "cause" of that thing (e.g.
An. Post. S94a20; PhYS. 195a20; Metaph. 1013b20-25). Again, a
-thing’s parts would,‘on this'tnané]étion,_be ca}]ed "causes"
of it (e.g. Phys. 195a15-20;’Metaph. 1013b20-25) ; ond the
end that'some strupturés'serve WOold be said to “cause"” them
in a-speciai way -- e.g. shading fruit is helo in Phys. 11.8
to be an aitia of some plant .leaves inasmuch as that is the |
end they servé..Such passages may make us wonder whether |
"cause’ is not a misleading way to render aitfa into
English, and whether Aristotle might not really be talking
about éomethiog other than causation when he speaks of
aitiai.? oo}ems‘of this sort are well known to ;eaders of
Aristotle.i One is reminded of the Greek words eudaimonia,
'phllla, and\psyche (to 1ist but three) which seem to

correspond on]y approx1mately to ' happ1ness , ’fr1endsh1p ,

©and ’ sou]'. their standard counterparts.}An interpreter must

- decide in these situations.how far tﬁe'author is saying

false things about a familiar notion and how far he 1is

2 The question has been discussed by (among others) M. .
Frede, / The Original Notion of a Cause’ in Essays on Ancient
Phllosophy, University of Minnesota Press, 1987; J.
Moravcsik 'Aitia as a Generative Factor’ Dlalogue XIV.4 Dec
1975, 'Aristotle on Adequate Explanations’: Synthese 28 1974;
G. V]astos, ' Reasons and Causes in the Phaedo’ Phil. Review
_ duly 1968.

o
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saying true things about a less familiar one, one which may

not' easily be captured'by a single English expression. .

N
i

Generaily speakiné, Aristot]e’s ancient Greek often makes
- different distinctions than we would-wish to, not 1easti-
because of differences in theory. Where theories have
undefgone changei some incommensurability between technical
expressions ié”inevitabie,)and this often makes it very hard

N
to judge individual statements for tryth or falsity.?

Our difficu]ty'in.interpreting A>Hstot1e's reﬁarks in
logic and metaphysics is made even worse by a discéhcerting
tendency of his: I mean his antness to. shift wifhout warning
from talking of expression:s . a 1angqage to talking about
'the ihings those,expressions describe or pick out.»lﬁ the

case of causes it is sometimes hard to Know how far such
_ .

shifting is due to his official theories about what it is
that explains, and How far it is simp]y a shorthand way of
talking which arises from the lack of handy use-mention
conventions. For example, it is argued 1ater on in the

- Poster:or Analytics that the middle term, (to meson) of a

sc1entific demonstration is an aitia: #nd wpﬁle the

3 In the case of aitia, the problem of finding a
satisfactory translation is not (pace Barnes 1972} that
modern philosophical nsage is based on Hume's discussion of
causation. Our difficulty antedates Hume, as is evidenced by
the fact that alread ' in Descartes’ writings expressions
equivalent to 'formal’, 'final’ and 'material cause’ have _ -
all but vanished from physical explanation. Frede, ibid.,
notes a ¢laim by Sextus Empiricus that philosophers all
agree in characterizing an-aitia as 'that because of which
in virtue of its bei., active the effect comes about’ (PH
I11 14). If this is"so -- if philosophical usage had by
Sextus’ time already restricted the term for 'cause’ fo
active agents -- the problem has an ancient beginning.

A
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-exp;ession to meson sometimes seems to éi?K out linguistic
formulae (e.g. 99a21), it is often clearly used to pick out
the non-linguistic objeéts described by those formulae, és
where he states that an act of aggrégs: rx  He a middle
term (94a5f). The point is that such pr=s sumas 'y conscious
Uée*mention slipperiness may be an jnte f -“ing factor in |
addition to differ?nces between our ordinary;potion o; a
c?u§e~and'Arfstotle’s notion of an aitia.‘k

It m{ght be thoughf:that a reading preferable to

‘cause’ is ’egp]apation’, since Aristotle sometimes glosses
the expression 'the aitia’ as 'the dia ti’ or ’thé‘dioti',
ie. ’the thfough what’ or ’'the why"(e.g. An. Post. 75a35,
85b28; cf. Phys. 198a15); and since we might be inclined to
characterize an explanation as an answer to a why-qguestion.
If answers are linguistic objectf, however, this propcsal
‘makes it soﬁnd as if_aitiai are.linguistic, wHich wi]l not
always capture his intent etther. For, according to
Aristotle, objects as decidedly noh*]inguistic as a sculptor
or the bronze of a bronze statue have as much claim to be -
called aitiai as do tﬁe premisses of scientific
demonstrations, and it is inappropriate 5 call a particular
man or piece of metal Tan explanation’. Str?ct]y speaking
the exp]andtidn is a story or assertion we offer mentioning
sugh particulars. On all the above grougag\\and setting
aside for now those considerations of trad{éion which ére SO
importént when producind a gtandard.translation, the rather

' cf. his systematically slippery use of the word hOPos as
"term’ in the Prior Analytics. o



bland expression.feXp]anatory factor’ seems for our purposes
better suited than ‘cause’ as a translation of 'aitia . 1

shall adOpt it here in order to preserve the wordpLeause’

for another use. 5 An exp]anatory factor for Aristotle is

. Just something whose ment1on serves to exp1a1n somethxng in

one way or another, as mentioning premisses ‘may explain a
conclusion, or mentid%ing a skiid‘may explain a statue, or a
function the functioning thing. . |

A second term closely connected in Aristotle’s,

‘ .
ph1losoph1ca1 vocabulary w1th altla is the term arche which

<semet1mes mean§r>§ource or "beginning’ or 'principle’, but
which can also carry the sense of ’author&ty’:_'dominion’,
or 'office’ . Archai and aitiai are discussed respeetiyely_in
the first fwo chapters of Metaphysics Bk. V. and the
position of these chapters hints at the importance of the
concepts, relative to each other as well as te the rest of
fthe'eoncepts discussed in Book V. An aitia is a kind of
arché, and according to Bk. V.1 aitiai are spoken of or ~
asserted in as many ways as archai .. We might but the claim
“4n a more usual but not entirely faithful way byasaying that
the words}have a similar number of senses. In Metaph. V.1

there are listed, among others, 'the following sorts of thing

which can be called archai: that part of something from

I U T

5 Frede suggests that Plato’s Phaedo uses the different
expressions he aitia and to &ition to mark an important
distinction: aitia for propositional items -- reasons or
explanations -- on the one hand, and aition on the other for
ent1t1es l1ke the Nous of Anaxagoras, or Socrates’ bones and
sinews. ‘s manner. of usage does not occur in Aristotle,
and he employs the expressions pretty much interchangeably.

S —
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which one would mon first, as for example the heginning of
a line or @ road; that thing belonging in another ’

' (enhupanchein) from or out of wh1ch the second comes to be,
asggfr ef%mp]e the foundatlon of a house, .that th1ng not
belonging in another, from or out of wh1ch the second comes
to.be -- ' from thCh mot1on or change naturally beg1n .
Again tnat at whose w111 moved things are movedz1s sa1d to\
be an arche -- here, trying to bring out 51m11ar1t1e§ a
between differemt uses of the word, Ar1stot1e mentions as
exampleé o]igarchies and monarchies alongside 5f the arte,
espec:ally the architechtonic arts. Finally,'those things
from which someth1ng can first be known are called archai,
suppositions (hypothesels), for example, being the archai of
demonstrations. Th1s extract from Ar1stot1e s 11st of'
‘1nstances includes both 11ngu1st1c and non- 11ngu1st1c

' spec1mens, and 1ndeed, parents and suppos1t1ons are among
the examples he uses to illustrafe his remahks{about aitiai..
One does not have to ‘seek far to see connections be tween
archai and aitiai. We often explain by pointing to a source

: 3
or a beginring, or by stating a rule that subsumes
{ _
apparent 1. divarse things. At least some archai, therefore,

are aitia’. And all aitiai are archai if they serve to
exo]ain\ for they are origins of understendiﬁg.

It }s further worth remarking that some-of'the
different ways in which archai ;re spoken of are exp]a]ned

‘usfng two Greek expressions for ’from . hothen (whence from

which, wherefore], and ek (from, out of). ‘Both of these

]
-
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Greek words can be used ts assertkiji§1des other relat1ons,

a causal relation (cf,;’uhere d1d fﬁat come from7’) or a

4,.*0

logical one (cf. 'What‘fﬁllows from th1s7'ﬂ 6 The two 'L;
relations expressed are sometimes ca]?ed different forms of
dependence. Thus. the term arqhé makes easier for Aristotle a
certain shifting back and forth from. logical tombnt010gical

dependence, and from talking .of explanations to ta]King'of‘

Y

causes.

Now Aristotle, as is widely known, holds that there are
. . . : . »
four main'tngg of aitia, or exp]anatory factor: formal, =

. material, moVing (efficjent'”‘and\f1nal I will say more
about each of these later. Among them the efficient, or

e . . _
‘moving factor comes on the wthe closest to taking account

of what we should call causal relations. This type of aitia
is sometimes introduced by means of the word 'ek' or

~"hothen’ , where a certain causal dependence seefms to be .

entailed -- that of the hotion on the.mover or on the -

movgrﬂs mction. Aristot]e describes it‘as 'that from which
[hothen] the beginning [arché] of’change or rest arises’ .’
For example a child is sa1d to come from its father (ek),

the f1ght from abusive language (ek) (Metaph. V.1, 24)

6 e.g. hothen Causal -- 1139a31: choice a cause of action.
Logical -- 1284atl: to mark an inference concerning
legislation. ek Causal -- Metaph. V.24: fight comes from
abusive language; see esp GA 724a20ff. Logical -- An. Post.
73a10: two bosits the fewest number from which someone can
deduce. ,
7 R. Sorabji po1nts out (p. 42) that the simpler phrase
"arche of change’ is applied to other factors besides the
moving factor. We shall see in Chapter 2 that natures for
Aristotle can be sources of.change without strictly being
moving factors. _

) ' ' y
7 ‘ ’ >
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Choice is ca]qed the or1g1nat1ng factor whenoe (hothen)

actiorr comes (NE 1139a31) A11 of these are stoek examples

\

_of mov1ng factors at work. I 'say that a relation of causal

dependence 1s here asserted partly because the.examples looK

like clear 1nstances of what one wou ld odd1nar11y call the

_ causal relation; part]yﬁa]so because Aristotle adds after

his‘father-child illustration in Phys. 11.3 "and in general
what makes- [or produces -- to poioun] sc. "is the moving

source" of what is ‘made and what changes of what is‘changed'

(cf. GC 335b28). This_ts causal language, and there is no

-reason to suppose Aristotle means anything different by it.,

Whatever, therefore causal relations turn out to be in”

[}

‘fact, and whatever other theoret1ca1 worK mov1ng factors may

do, they-are an attempt to g1ve an account of these

‘relations Ment1on of" them is to serve the purpose of causal

eXplanat1on s : '
’ , r

Mov ing Factors

If this is so, we ought to try and say a little more

about what Aristotle takes a moving factor to be. The

[3

Engl1sh word ‘maves’ must, of course, %e taken here as a y

“transitive verb: to move is to move someth1nq (Though in

general moving {actors will themselves be in mot1on, there

is at least one such factor which is mot10nless namely the

[ 3

first mover.) ‘Kinesis’ or 'motion’ serves Ar1stot1e as a

| general word for change, though it sometimes excludes

A

+



coming-to-be and passing-away.? We cannot enter much into

thé'subtletiés of Aristotle’s analysis, but he'calls motion

-in Phys. I1I.1 and Metaph. X1.9 ' thé actuality or fulfilment §

e

of the movable qua movabte gjveht that is, a single motion

_——

from one state to another it will at some time be pdésible
tb describe what is in fhe former state as potentiafly a
thing in the latter state. 1f someone ch%hges from being:
unlearned to Eeing iearned it wiiJ havé'been:poésible to -
describe that person af some p¢jpﬁ’§s potentially, but not
',actually; learned. Motion is:neitﬁer the -initial nor the
‘final state, but something in between, the actuality of the
pote%g{a} (dunamis)‘for the final'stéte as botentialy that
is, the.poteﬁﬁiél-in'process to fulfilment (257b7).9 It is
necessary to add 'as potentﬁal’ or ’movabie' in order to

distinguish the process &rom thé initial and final ‘states of

[

the motion, that is, the thing before gnd after its change
(cf. Phys. 201a29-b15). Suppose ftuis Socrates who changes
from beihg un]eérned to being learned. If 6ne were simply to.
~say fthe actuality of this man’, pginting at unlearned -

Socrates, if would be suppoded that the initial state were

s -

8 See, e.g. Phys. 225a26,32; Metaph. X1.11; DA 406a12. In
passing 'it can be noted that of the three main types of
motion (in the categories of quality, guantity or place) the
primary or fundamental type is change with ~espect tq place,
“that is, locomotion -- phora.(Phys. 208a32, 243a10, gBOaZE
265b16; Cael. 310b33). ‘ :
9 §.B.Kerford emphasizes in an article in the Encyclopedia .
of Philosophy (q.v. .'Aristotle’) that, although Aristotle
often uses the expressions interchangeably, ‘actuality’ or
energeia'is a technical term which picks out-a process,.
“while a second term 'entelechy’ refers primarily to the
' termination of the proceSﬁ‘(cf. 1047a30; 1048b5).



meant, and if one were to say ' the actuality of the
pbfentia]]y learned’ it would Be supposed that the final
state were meant, learned Socrates. The motion’ is neither  of
these. This ’incrwu]ete»fulfilmént of the moyéble’ account

is intended t0~cévéf cases of generation and corruption as =~

well as of{the three general Kinds of motion proper, which
o

v (3
are alteration, 1ncrease/decrease ahd 1oca] motion (Phys

201b14). In Physics 202a13 Aristotle adds that motion is in
the movable thing (cf. DA 426a2ff). Putting what :has been

i

said above together thte We’ban deScribe a moving factor in
. Aristote1{an jargon as somethin that actua11zes a potent1a1
;»or capacity in a movab]n thing, and this in.one of the four
ways ment1oned. the actual1ﬁy of the alterable as alterab]e
is tﬁexmotion-of alteration, the actuality of the A

increasible as increasible is increage, éhat of the movable

-

in place as such is local motion, and so on for generation
and corruption.'©
‘Aristotle notes that a mover.will be capable of acting‘

on an object which-has the potential to bé moved.by it, and
. _ “
he states that it will always become an actual mover

whenever it is bropght together with its patient in the
right mannef,'pléce and time (e.g. Phys. 255a34-b11; GA
740b21Ff) . (E]sewhere in e.g. MetaphySIcs [1X.5-7, he

suggests this ho]ds only for non- rat1onal potentialities:
%

ratiohal ones 1ike the arts depend on desire or choice for
¢ - ' ) H ‘

'0 The puzzles that arise from this account in connection
with generation and corruption are amonrg those Aristokle

tries to answer in his treatise of that name. »

ﬂJ ~‘
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their~actuality.5 In De Motu Animalium 1.10 he says:
" | Now that which s moved, bug‘ghose nature is
" not to initiate movement, is capable of
being'passive to an external power
[dunamls], while that- wh1ch initiates"
moveméht necessar11y has a’'Kind of power and
force [dunamin kal lschun]
The acting and suffering.are when actua1{zed the same thing,
as an instance of teaching can be the same as an instance of
1earn1ng, although to teach and to learn d1ffer in
deﬁ1n1tLon (202b20) . qt is s1gn1f1cant EQat Ar1stotle in a
ngmber of other passages calls the egpac1ty or potentya11ty
or power to move a patient ftself an arché of mot}}n
meaning a moving exp]anatory factor (e.g. Metaph./ V. 12§
IX.1; cf. GA 740b21§F). That is, condtines the dunamis as
well as the thing that has it is called the mov ing aitia.
The arf of healing, for example, is both a rational capacity
in the soul (cf. 1046b2) and a moving.aitia (1019a15]. The
non?rqtiona1 capacity heat also is classed witb the art of

building in Metaphysics 1X.1 as a source of motion in other

things. The capacity of a thing to be-moved by another is an

“arche of its own movement (Phys. VIII.4), though it 'is not a

moving explanatory factor as a doctor’'s or a teacher’'s

dunamis is.1'2 ‘ T

(70336 9) Rev‘%ed Oxford Translatlon Princeton

'Un1vers1ty Press 1984. Future guotations from Aristotle’s:

writings will unless otherwise noted be taken from or based
upon this set of translations.

.12 An art is a productive form of. Knowledge or reasoning

(cf. NE VI1.4-5). Compare his treatment in GA Il of the
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The theory of capacities is, as we shall _see, extreme]y i

importaﬁt fbrVunderétanding Aristotle’s account of ﬁonng'
explanatory factor; Itﬁ@eveals,vfor example, why he can
con51stent1y say in Posterior Analytics 11.12 in the cQtise
of expound1ng his theory of scientific demonstration th
moving.factors mus t éx%st co§vally with what they‘aré to
explain (85a36-9). What he is assuming is that a thing is
most truly a hover when it is exerciéfng’f%s charéctéristié
capac1ty The actua11ty of a thing's potent1a1 to move
another thing is coeva] w1th the mot1on 1tse1f s‘
Jearning from someone just so long as he,as be1ng taﬁght by
him, -and the place of shelter is being bui1flju3t so long as
someone is actually building it. It followé thaf a merr is
most truly a moving explanatory factor just wheh?that‘which
it is moving is in motion. Physics 11.8 does Someghing to
confirm this interpretation, for af 195b13-21 Aristotle is

to be found making the distinction between potential and .

actual aitial in the following words:

Thewdifferenbe is this much.‘that )

explanator§ factors whiéh are actually at
work and particular exist and cease to exist
’simultaneously with their effect,_é:g. this
-_héé]ing person with this being-healed person
ard that housebuil?ing man with that ‘

'Being-built house; but this is not always

B T T T

'2(cont’d) dunameis in the soul which act as moving aitiai
of an organ1sm s development. .

( - 15
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true of potent1a1 explanatory factors -~ the
house and the housebu11der do not pass: away

s S
simultaneously. - '

It is usefulbt0~see hbw5Ari§tot]e treats the difference
between saying‘gn the one hand thatAthe man who rubbed the
.pat1ent or the wine he prescribed is the moy1ng factor wh1ch
hexp1a1ns hea]th, and on the other hand that g?é c%the
doctor’s capac1ty for hea]tng together w1thaiwypbat1ent S
capacity for gett1ng better wh1ch is explanatony. We.might
be 1nc11ned to stress that whereas the former explanation
s1mp1y ment1ons in a common-sense way a cause or part of a
cause the 1atter.can be construed as a necessary truth. To
hold tha. the doctor healed his oatient but that he was
unab1e to, is to congyadtct oneself. Where Ar1stot1e draws-*
Yttention to the d1§4erence ‘howeyer, he appears to hold .
that exp]anattons of the latter sort‘are actuclly superior
to those of the forher sort. He notes tn Physics 11.3 that

to say Ponc]itus,isfthe movin explanatory,factor of a

statue is only to give an accid explanation, since

being Po]yc11tus and betng as u]pt re acctdenta]ly
con301ned but to say that a sculptor or the art of the
sculptor is the Toy1ng factor is to exp1a1n |
non-accidentally. Again, when utging the necessity of gjuing
the most precise eip]an' ‘on he states that in explaining a
house (pr.perhaps, ifs'ooming-to-be) it is better to mention
" the art of’buildinggthan a builder or a man. A man builds’

because he is a builder, but a builder builds in virtue of

o
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) the art of building. Builders are -just those who tend

to produce buildings, and sculptors are those who under

] gircbmétanées.will prdduce~§1a:ue$;pTheir arts are by
definition capacities to build-or sculpt. {Both building and .
sculpt1ng are analogo s to doctorgng and teach1ng, and
Ar1stot1e sh1ft; from exampleto example when 111u trating f‘
h1s #emarks about moving altlal ) Thus Ar1stot}e 13
comm1tted to the thesis that if, .say, a flutepFé&er were_
said to'prdduce»a h9use, theh the»productJon would have to
be called an accident (cf. Phys. 197a1§). |

. We must take it that the connecf{ons between. the

meanings of expreésions like ‘capacity to bui 14’ and
’bu11d1ng are what. recommend these sorts of explanat1ons to
Ar1stot1e ovér others. Natura]ly, it ;ﬁould ot surpr1se us
that he is not Satisfied with haphazard ordinary
explargtions like 'Some doctors bui 1d houses’., which g%%they
stand are not eas& ta, fit into a systematic c]ass{fication
of experience. Fo; that matter, any modern scientist will
want to repI;;;\ét least some lay descr1pt1ons by.other ones
wh1ch, together w1th general laws, w1llaenta11 pred1gt1ons
Vabout_the beﬁaviour of things. Non-scientific explanations
will thus at least sometime;“be treated ‘as more or less “
sat1sfactory substitutes for something else that does the
s$me job better. Aristotle for his. part is not'1n the
Physics so much concerned with pred1ct1ng and manxpu]ating

the eourse of future events as with describing them in a way

that makes it- possible to understand them. What he wants is

i
)
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sCientific undersfanding, and he is in flight'fsom merely
acc1denta] explanat1on Ufgerstand1ng semeth1ng that is noL\
itself a f1rst pr1nc1p1e rrqu1r°§%know1ng certain’
explanatory principles or prem‘sses and. knowing tpat'given
these, the result follows necessarily (4n. Post? 1.2).
Aristotle’s official view, outlined at length in the
Posterior Analytics, is that the eXplana}ions within.a“
science oudﬁiizgvbe able to appear as sy]logisms‘having'
universal affirmative~pH€misses and conciusiens, ip wHieh
v‘the middle terms are explanatory and. the conclusions state -
‘facts which are~explained. The premisses of these syllogisms

are themselves: necessary in some way, which means that the = %

conclusions will be too; for from necessary premisses a
necessary conclusion follows (e -g. An. Pr. 1.15; An, Post.

1.6). | | <

7
Accidents
Whag sort of connection is an accidental connection for

Aristotle? He holds that accidents generally involve «
: p

conjunctions of a Kind th tain Reither necessar11y nor

for the most part (e.g:/1025g14ff). The primary notion of an

accident is thss sometimes cha acterized in part using the
notion of necessity (cf.;Top. 102b6-7). At Ehé beginefng[pf
Metaphysics V.30 Aristotle gives two examples of accidehtal
happenings. His first instance is a man who finds treasure

when digging a hole for a plant. Neither planting nor

finding treasure necessarily comes one from the other, nor’



N
are they usually associated. It should be noted‘that
Ahtstbtte'cannot be ta]king'ot:some particu]ar event or
eYents, but must be saying something about any event of a
certain type, fbr it is false to say that‘an.indiyidual,
one-time occurrence usué]]y'happens in a certain way. The
secohé exampte is ofra"muSieaI man who happens to be pale.
here too he is speaking of things of aocertain sort rather
than some particular man. In both these tnstances it .is
strictly not the'bonjunction ‘but a th1ng which is - e
ac01dentally attached that is called an accident (1025a14).
'He goes. on to say in Metaphysics V.30 that whatever attaches
to a subJect but not because (dioti) it is th1s subJect at
thls time or place will be an accident. (He speaks here as
if he.also holds the converse of this claim: that if

f‘ something ts an accident, then it dees not attach because of
_'the‘subject;) We saw a‘moment ago that in the examp]es'he‘
was censidering he was not speaking of an actual individual
f1n51ng; someth1ng whlch could be described in d1fferent~
ways. It cannot be this f1nd1ng of treasure which is an
i\\acEident% s1nce there is doubtless a because- connect1on
 betwegn it and the part1cu1ar d1gg}ng, namely a causal
qbnnectian. If‘Aristotle is talking of‘causal're]ations,
dthen he cannot be cal]ing ?nétvt@ual events accidents when
e he says that aeetdehts do thiattach because of their

Y %@’i subjects. Thisuis consistent with his discussion of

Polyctit the scu]ptor,,for he holds that to ca]] the

sculptor the aft?a of the. statue is to expla1n’

. -
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non-aééidental]y;‘whgreas to call Polyclitus the aitia is to
explain accidenta]ly\%nd thus not to give a-definite
aitia.’® 1 will return to this in the final chapter ddring)
the discussion of contingency. In any case, since scientific
knowledge is the Know ledge of necessary connecfions,
Aristotle will maintain that the accidental is ot the
object of scientific Know]edée {(An. Post. 1.6; Metaph , .
VI.2).14 ' e \

Aristoile says more about accidental conjun®tions. and
explanatory factbrs in the difficult Chapter 4 of Postérior
Analytics 1. A prtgcipal aim éf that‘passage is to clarffy
his use of;the expression 'in virtue of itself’ or ‘per se’.
"In virtue of itseY¥f’, 'in itself' or ’‘per se’ are various
ways of rendering the Greek phrase 'kath’hauto’ . The
preposition ‘kata’ has close ties with explanation,’ as
. Metaph. V.18 suggesis: that in virtue of which is there held
to be asserted in as many ways as aitia. In An. Pbst. 1.4
Aristot]e»says_that in one sense of "in dtself’ what ‘belongs
to something because of (or tHrough) itself belongs in
itself, and he adds that what does not belong pecause of

i

itself is accidental (73bh'1). The referent of }he pronoun

13 To explain accidentally is to give an indefinite
(aoriston) aitia because there are infinitely many :
accidental properties. See, e.g. Metaphysics V.30, VI.2;
Physics 11.5. '

14 ] am ignoring the complicated issue of Aristotle’s
.so-called per se accidentals, ‘said in another way’
(1025a30), which can be treated of in demonstratiohs. These
"can hold eternally, and do have definite aitiai, but what
Aristotle says about them is not decisive for the probiem of
contingency.
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as it is in English: Aristotle seems to take it

.indifferently as picking out x or y. Since the ndtion of a

thing's belonging because‘of itself is used in Chapter 4 to
explicate belonging per se the text qoes not tell us all we
might wish about either relation, but two things are
especially worthy of our notice. |

First;-ét least two of the four kinde of "in virtue of
itself’ assert:on are explicitly. said to involve essential
predication. Without going far into the thorny details of
1nférpretation, it is fairly clear that x beiongs to y in
itself if x belongs in the definition of ¥ or y in that of

x. These seem to be the primary ’in virtue of itself’

relations, since Aristotle speaks only of them in Posterior

Analytics 1.6 when he characterizes the accidental as that

which is not kath’hauto (75b5ff) and goes on to add that

what is accidental is not necessary. Hence the accidental is

'specified in several closely related ways by Aristotle: as

what is not necessary nor usual; as what does ~ot attach

because of its sﬁbject, and has no definite aitia; and as

‘what neither belongs in the definition of its subject nor

[}

whose subject belongs in the definition of it. Second]y, the
examples used to illustrate things which belong because of
themsé]ves and those whtich belong acéidenta]]y are‘very
interesting. The exanple of acéidental predication is ‘It

lightened when he was walking', where there is neither a

{
~causal connection nor any entailment. On the other hand the

illustration for 'because of itself’ relationg ig 'Something
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" dies while being sacrificed’ . What strikes one is that this
senténce provides both an infereﬁtia]_and a causal

Connéction. "If x is sacrifiéed. x will die’ is plausibly

[

construed as a necessary truth, but if one were told that x
had died as a sacrifice one would also suppose that some

sort of causal explanation had been given. The definition of

*

a sacrifice is, we Cah,say, theory- laden, m¢aning in this’
case that it presupposes certain claims about causal .
relations. Theory-laden definitions also make an abpearance

elsewhere in the Posterior Analytics, the most prominent
, R . Q
i e . L
instance being Aristotle’s lunar eclipse example, mentioned

at 1.8,31; 11.2,8,12,167(cf. Metaph. 1044b13) .- At An. Post.
I1.2 he asserts, apparently as a general rule, that to stﬁte
the what of a thing -- i.e. to state its definition -- is to

say why it is. s
A

What is an eclipse? Privation of light from

> . -
the moon by the earth’s screening. Why is
there an eclipse? or Why is the moon )
eclipsed? Because the light leaves it when

the earth screens it.
Y ' 3 _ . aY
90a1i:18 (Rev. Oxford Trans.)

4
Granted this definition (which is after all a very

reasonable one) the claim 'Privation of light belongs to all
eclipses’ is both informative about causal relations and
trué by stipulation. It is true by stipulation because,

_roughly spéaking, if we took it seriously as a definition

{
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‘then if theEe‘were no brivétioh we would refuse the label
-;eclipse’. It is informative because those who propose it
assume both t@at there are such things as eclipses and that.
the wofd as so defined will pick'out-what"eclipse’”has come
to usuél]y pick out. There are indepéndent ways of pickinglb
out ecl{pses -- by po%nting, for eiample, or by saying
' those darkenings of the moon’ -- and the informativeness of
the ;citntific definition cbmes from .the assumption that
- these are those. An important continuity is‘thus assumed
between ordinary and sc1ent1f1c usage SO that!although the
definition is somehow st1pu1at1ve it is the sort of helpfu]
definition that one could not produce without:some Knowledge
of dstronomers’ discourse.'S
Let us reealT our examples of artistic production. To

say.that a builder builds®or a doctor heals or a.sculptorv
sculpts. in virtue of his ert sownds disconceriingly-likerfhe
claim that poppies put one to sleep in virtue of the1r
'dorm1t1ve capacity. In a way the former claims appear even
less'aﬁbitious‘than is the latter, ‘inasmych as artists are
on anyone'$ theory capable-of art, whereas the poppy example
at least incorporetes a more interesting‘assertion@ébout
botany and human behaviour. But if Qe are taken aback to ‘
find such seéming]y tri%]ing t;eorems.set forth as very

paradigms of physical explanation we had bettereconsider

15 Aristotle himself makes some remarks in the Posterior
Analytic¢s and elsewhere about the relationship between .
non-scientific and scientific definitions. Sorabji (1980),
pp.189-201, summarizes a number of plausible 1nterpretat1ons
of these controversial passages. )
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them further. In the first place it should be mentioned that
Aristotle’s examples assert or presuppose thatzthere are
such things as‘artists and products.of art, that,they are
the things normally picked out by the expressions he uses,
and that the ariists play a causa] role in the being or
com1ng to- be of the1r products. It is additionally held that
Know]edge or reasoning of some sort is 1nvo1ved in such
productions. This does not take ué far, but it certainly
presupposes'some understanding of the wor]d’s causal order
Secondly, the explanations that Ar1stot1e ment1ons are qu11e

14

general in structure, and in pract1ce will be much more
detaiied. ijhey are tc he unpacked, as 1t were, in a_manner
that is moét clearly iliustrated when he turns to the
ksubJect matter of his biologigal studies. Much of De
Generatione Animal ium, for example, is devoted to analyz1ng
into a series df component capac1t1es the capac1ty@cf
an1mals to procreate. The capac1ty of organ1sms to reproduce
themselves is often compared to an art1st’s capacity to
produce works of art (e.g. in GA11.1,4 and 6). In both
cases the form of the generated thing pre-exists, in the
mind of the craftsman or in the offspr1ng s. parents.. The
parent animals and the art1st‘are deflned by their
capacities to generate under ncrmal conditions, and‘this
fcapaeity is %denfified w{th their posseSsion'in the mind,; or .
their own instantiation, of the fofm of the product og;.

. N T
offspring. Thus.it can'be taken as self-contradictory' %o

assert that an animal which realizes its form fully can'fi

R
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to'generate in the absence of hindrance, or that there are
: 3

real ahtists who Ean’t produce. The talk of capac1t1es

“allows Aristotlie to put his substant1ve theories about what

. produces what into a certa1n canonical 1anguage into

assert1ons whose’ den1al can be’ construed as .
se]f-contrad1ctory A sketchy illustration of how this woqks

in art1stgc product1on is to bé FoUHd fn Metaphysics VI1.9,
where the doctor is said to hegﬂ by mak1ng certain motions,
which in Iurn[produce heat. Heat 1n.the‘mot1ons g1ves r1se
to heat in the’patient’s body, and this heat '...is either
health, *or a part ofAhealth, or is followed by a part efr

health or by health itself’ " (1034a26ff). In this passage,
L

~ and in certain passages which almost immediately precede, it
; Aristot1e is buttressing the claim that health in some‘eense,

comes from health, by arguing that an art is a form in the .

soul {cf. 1034a24) and that from art proceed the things of
which the form is in the soul (1032b1}. Wherr he says that

the form of health or house is in an artist’'s soul he means
‘ . ).

~ that the.artiét grasps its essence -- that is, Knows its -

3

definition -2 and when he says that the artist reasons to

the final step and then makes, he_means that there is a-

series of detaiTed deductions showiné how to produce health
or a house. form and actual moving aitia are idéntified. sO -

there can be a non-accidental (causal and inferential)

a
>
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Final iRemar'ks — & —_

\

Things which come to be by ar& (techné) form an -
impor tant grodb in Aristotle’ s® theori%zing about change and
generation. He sometimes (e.g. Metaph. VIII'.7, X11.3; Phys.
11.5) mentions two other main groups: the first, of things
that come to be spontaneous]y§ the second, of things which
come to be by nature. One thing that sets him gpart from

. modern readers, .n fact, is thelsignifibance he attaches to
this threefold c]aSsjficStipn. Spontaneous géneration proper
is occasionally fukther distinguished from generation due to
chance (e.g. Phys. 11.6; Metaph. 1070a5-8), both however ;
being characterized as haQing accidentalgajtiai. dust'why
spontaneity and chance f%il t~ fit into Agdstot[e’sw
éxplahatory framework as “uli-f edged éitiai is a question
~worth trying to’answerj but I would like to turn now t&
those cases of'coming-to-be and of motion generally which
are explained by mentioning the nature of a fhing. Following
this thread will allow us to explore further the

relationship of forms, capacities and moving factors, and

lead us toward a discussion of natural necessity.
O
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' B. Naturesﬂas Aitiai
< In the preceeding chapter 1 discussed some featuﬁes of
Aristotle’s fheory of moving aitiatl or explanatory factors;,f
things whose mention serves to exp1a1n the beginning of
mot;on or rest. 1 recalled his view that accidental
.connections are not the objects of §trictﬁkn0w1edge, aed his
desire to avoid citing them when doing science. It was noted
“that a language of capécities actualizing is Favoredehen he
gives hovihg'factor explanations, and I suggested that this
is in part because it allows him to presant ceriaﬁn‘ | |
stibstantive causa] explanations as fo]lowing from hisL
.‘ scientific characterizations of movers. That*is, it allows
him to couch these explanations as essential, hence
noh-accidental, predtfations. One result of such a po]icy is
" to make it lesspclear whether or not the denial of. a-given
i exp[anétory assertion is self-contradictory. To illustrate:
_these points 1 abpeaied to some Aristotelian exampies;of )
-artists or craftsmen, who have by deﬁipitioq the capaeity to
produce under normal circumstances.

In Qhat is to follow 1 want to elaborate on the eboVe
tHemes as they appear in Aristotle’s theories about -
coming-to-be in nathne. First, I will show how explanations
citfng active and material factors work at the level of’The}
elements and homogeneous bodies. Later the topic ef formal
and final explanatory factors will be raised, and something

will be said about the relationships between the four |

factors in the coming-to-be of orgahisms. An apparent
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contrast between material factors on the one hand and
formal/final factors on the other broaches the controversial
“ subject of hypothetical and non;hypothetical necessity in

nature.

Natures and Simple Bodies

At 302a15 Aristotle explains what an element is, as

‘fo1lows: ”

L

An element, we take it, is a body into whi:h

s, other bedies ééy be analysed [diaireitail,

=)
. N
PATSEN

"

present-in them potentially or in actuality
o o ,
(which of‘these, “is still disputable), and

y?;E{  ;f.'_; not itself analysable into bodies different

”“f . in form.

ethh water air- and fire. There is in

M - ) .

: s*:
.,fo another element’ aether which exists beyond the

1,@&% have an 1nt¢rna1 arché of mot1on or rest and
xﬁ:’%& said to distinguish them from the products of .
- i1c (Phys I1.1). Inasmuch as they are simple .
:iﬁc" ons, that belong to them are simple, the only
! J?”d ég%%t1ons being towards, away from, and aroi.J
the centé%ﬂf%,the finite Universe (Cael. 268b26 270b26). It

t_appe@rs that these clalms about the, movements of the

‘e]ements fo]low Fron@the1r def1n1t§§@$A so that if the
Ldd
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natural- tendency of a thing were for it to travel upward, it
could be neither pure earth nor pure water. If it naturally

‘moved down it could not be air or{fire; nor.could it,

naturally moving up or naturally down be aether, since

aether is just that simple body which naturally moves in a

"circle (cf. 26%al17).

h ‘The term®’ according to nature’ [kata physin] v T
is applied to all these things [sc. 'which - .ﬂﬁ
$ have an internal origin of motion or rest’]

and also to the attributes which.belong to
them in virtue of what they are, for
instance the property of fire to be carried

[

upwards.

5

(192b35FF; cf.199b32-3)
It is clear that the elements move by or according to
nature, and that to-say so is to mention something, .
nature, which is an arche of motion and an aitia.

Complex bodies have .natural motiohs which depend on the
constituent elements of the complex (269a2,29), and 1iving
organisms wiih a common nature have common motions that
distinguishjfhém from organisms with differ;nt natures. The X
body of an animal may be in motion unnaiurally when the
animal grows, say, or when it is wa]iing.\though taken as a

whole the animal may be in motion naturally (Phys.

254b15) .16 In addition to differences between organisms

16. In other.words, the animal will have. natural motions -
which are in no sense a compound of elementary natural
motions, and it will actually move in ways that would be



30

generally and non-organisms, exp]ainihg the motions natural
. A .
to animals wi | bé moge complicated than explaining the

L,

motions of other things;since some animal motions have thei;
sources in imagiha:ion and appetite. |
What does it‘mean to hold that an element’'s nature is
the source or origin of jts mdﬁidn? One is témpped'to say in
a straightfdrwafd)manner,on Aristotle’ - behalf that natureg
taken as origins of motion are_dunameis; but this is not
" quite the way he talks. Strictly speaking (1020a5), a
dunamis is a source-of change in anotﬁer thing; or in the
same thing qué other (cf. 301b17; f046b3). That is ?hy'arts
are cited as paradigmatic examples of dunameis: a doctor’s
dunamis is the source of héaling in a pétienf, whether the

patient is another parson or whether it happens to be the

Phys. 192b1%4 Metaph. V.4), so that it is'not accidental
oD

" that moygr and moving  thing are identical. Nevertheless,
Aristot]e sometimes uses the word dunamis so as to include
natures, and indeed, so as to inc]ude every sourée of motion
or rest, and he remarks ?owar‘d the beginning of Metaphysics
IX.8 thét ‘natu~e also is in the same genus as QUnamls for
it is‘al§ource of movement’ (1049b5ff). It looké, Lhen,.aé_

t h we ought strictly to speék‘of capacity as the genus,

dunamis as the §pecies.

)

t6(cont’d) against elementary motions. Mere will be said
about this later on. ' -



Arfétbtle does not think that a subject’s having an
internal source of mot%on or rest means that all of its
natural motions are completely explajned by'mentioning bhe‘ .
subject. He denies heéﬁfént]y in Physics VIII 2) and more
decisively in Physics VII1.6 that motwén can cgme to bein a
thing -- an1mate or 1nan1mate -- w1thout ﬁhgre ﬁéﬁng sowe
.previous or contemporary external motion on whléhQ%
subJect s motion depends for- its ex1stence. It is an
important project of his in fhe latter part of the Physics
to eth that a complete explanation of motion requires
mention of a first and unmoved mover which, being pribr to
1ater factors, is expl watory in a h1gher degree than they
are. In the case of the simple bodies he makes it clear that
their motion is derived from something @Jse (Phys. VIII.4),
thoughdthiS‘is‘not so obvious in the case of natural motion
as it is in the case of motion-by eonStraini (254b25). It is
derived, not because‘eXternal motion must be present‘to
propel the body in some direction, but because the mot1on is
due to that wh1ch brought the body 1nto éx1stence and made
it l1ghtAor heavy, or (accidentally) to that which released
what was hindering or preventing the motion (Phys. 256at1-2;
Cael. 311a10ff). TO-saykthat the elements tend toward their
places is in a way self-explanatory, but it is not.

-

: : . : . ) . AN ‘ .
incompatible in-any partidg®ir case with causal explanations

of the sorts mentioned.

\ C

Wondering why a given,bit of earth or fire tends to

travel in some way may show 'that one has not fully graspedk

4



It
its reafl nature.‘BptiAristotlé seems to make another claim-

as well. He seéms'%o treat it as self—contrédictory to deny

the assertion that earth travels downward and fire up. In De

Caelo 1V, explaining the nature of the sublunary elements’

and the aitiai tﬁgough which they have their upward or
dbwnward'capacities, he says: . ' . a
Thus to ask why fire‘movesrupwaﬁd'and earth
downward is the same‘ag to ask whyithe ‘ .
healable when moved and changéd qua he 1ab1e 
attains heaWthfahd not whiteness.

10b16-18

The reader is asked by Aristotle to imagine somecne who,

considering an organism as a healable thing, asks why it has
*

become healthy instead of white. We should naturally be

- tempted to say that the questioner has not:unders;odd the

" meaning of his own utterance" To call a thing 'healable’ ié

to assert that it is capgble of being healed -- that it has
that capacity-and will exercisevit if unhindered. Asking why
a thing capable of attaining health attains hea]th'whéh,it -

\

realizes this potential is just to ask: Why, given that’

. Q .
here are means to effect health, and they are present, does

it grow healthy? The questioher’has invited'thexan5wer'

“already imp]iéd in"his question. To go on to mention

. . . . , Lo
whiteness is a sign of confusion because whiteness and

health are neither one a part of the other’s definition.

\

"Having questioned a necessary truth -- that . a potential for&

x will produce x if realized -- the speaker has gone on to '



ask tcr an irrelevant exﬁianattOn

in‘the same passage Aristot.c descrtpes the relation of '
a sinpte‘body to its natural place of rest as being like
that o?tany motion to its goals (310a20ff). Just as any
change proceeds_from contraryvto contrary or to something
intermediate. and not to any.chance goal, so an element does
not move in any chance.direction,'but to its own place. Now
a'centrary together with,its opposite contrary’and such
internediates as may be, exhausts the range of 1ogica1.
poss1b111t1es for a thing in that log1ca1 space (cf Cat
10, 11). Since it is contradictory to say that a th1ng
changes but remains exact]y the same, 1th;§ necessary oﬁ
pa1n of contradiction to agree that if a th1ng exhibits &

a

‘ contrary and changes wlth respect to it, the change proceeds
tc either the opposite contrary or an intermediate. - change
just is a proceed1ng of th1s sort, and to deScribe it as a
passage from one state to a state which does not nececsari: Ly
* exclude the first “s-to describe that change in a mis]eading
way This is something Aristotle ts driving at when he says
qu1te general]y that a mot1on is not to any chance goal. As
a thing cons1dered qua changeable is of necess1ty ‘ .
‘potentially in a different state, so a ony qua element has
of necessity the capacity;tq:move to its pTace; Heradds'that
this motién is tdWard the body’ s own form (310a35), meaning
in part that a light or heavy thing is not light or heayy in

the fdtlest_and strictest senseuntil it is in its proper

place (311a2; cf. Phys. 255bf1ff). We see, then, that he
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e
explains an element’s motidn to its place using the analogy
of a thing changing from ohe state to its contrary. In both
.cases he denies that the change is to a chance, or

: acéidental goai.vIt'is thus tempting to conclude that he
%ﬂhp1ds it a necessary truth that earth naturally travels
to@ard the centre, the denial of which is as absurd as
saying a thing could grow but;remﬁin exactly the same size.

AB element does not engage in motion like én‘animpte

thing,.thoggh it con£ains a source of motion within itgelf.
Only opganism§ that are capable of :a]f-]ocoﬁotion are said
~to mové:ﬁhemselves, énd these contain within thémselves both
an origin of mot ion and something distinct (254b30; cf.
255a12ff) that is moved locally by it. It follows thaf'for a
thing to move itself is something other than for it simply
to have an internal source of mﬁt#bn, and this consequenée
- is made éxplicit at 255b27-31. The natural capacity that an
. element has for motion is a passive one: 'not to move
something or to produce iein] moti&%. but to suffef it
(255b30F) .17 This formuNation may seem strange, as virtua]]y
any object is able to bz sfloved or changed, and it is hard to |
see how a merely passive capacity can account fé"upward and
downward motion. Aristotle tries. to explain why it is not
,evident whence elemental motions come by distinguishing
types of potentiality (255a30). Water, a heavy elemth, is
potentially 1ight,$since it could be changed to éir,
presumably by th&%interventipn of some external mover,; but

17 Thus there is no efficient, or moving, factor immediately
responsible for such motion except accidentally.



air is potentially iight in another way, since in the
absence of pos tive hindrance the activity of lightness --
being in a high place -- will exist._Aoain (255a33), someone
learning is a potential knower in a different way than
someone who possesses Knowledge bui .is not actua]1y
: exeroising it. (Aristotle thinks that only while actually
. exercising Know ledge can one be said to know in the fullest
sense.) The knower who meets with the right“ooportunity
exercises his knowledge in the absence of hindrance, and if
he does not it is a contradiction to call him such
(255b5).18 In this respect his_potentiality is like that of
a s1mp1e body . . o

We are now in a position tq give the fol]ow1ng account
of what having a natural source (arche) of motion amounts to
for an element' an element has such a source if and only if
without an externa] prope111ng mover present it has by
definition the ab111ty to move or change in a certain way,
and w11 do so 1n)the absence of h1ndrance It is not
anticipating ourselves too much to observe ~ .t this local
motion of a simpfe body is in Aristotle’s scientific theory
closely analogous to certain natural changes which take
place in biological organisms. For example, the capacity for
' natural motton which an element has is like the abi]tty to
grow, or the capactty of a sick organism to regatn health
In eaoh case the object during its motion is proper]y

18 (Given one assumes, that he chooses to exercise his
Knowedge~ ) ‘Using the mixed language of ontology and logic,
Aristotie says: 'He would be in the contradictory [state]’
an te antlphasel o . ~

@
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described for scientific purposes as an imperfect specimen'
moving toward the fuller instantiation of 1ts species. The e
only d1fference, says Aristotle,. is that subJects of heal1ng
~or orowth are moved purely from w1Ihout,‘yheareas of course
e]ements have an internal origin of change (310021FF] . He“
immediate]y‘qua]iﬁies this qualification in turn by
“remarking that sometimes even growing things onwthe subjects
of healing change of themse]ves‘(ék). oropeedtng tow: d
health or increase upon a slight externa1 motioﬁ’ The.
reason, accord1ng to h1m why these laess than»the elements _—
appear to conta1n w#th1n*themselves the om15;n of - the1r -

'41\" . o r
% .‘.v’:

motion is that the matter of thevel_ﬁm
L A A

substance (310b30) Th1s cryo%1c exp]ahat1on 1s not vemy.

clearly laid out, but seems to mean in part that locomotion

ts :Sznearest to

o

-- an assertion of whoseoex1stence-follows“fromgtﬁe'
definiﬁions_of the simple'bodtes‘-- is oriot to othenuk
motions. If it is prior, in the sense’that oﬁher}motions v
depend on it, and 1f e]ementa1 matter need only exer01se it *
to fulfil its potent1allty,;Ar1stotle probably thought it
reasonable to hold both thatnelemental potency (matter) is
cioser to actuality than 1s the healable or growing th1ng,

and that the motwon is somehow more self-explanatory.

For our purposes the 1mmed1ate1y 1nterest1ng po1nt is

R

the‘s1m11ar1ty of exp]anatory structure at the e]ementa]-and
complex levels. The fu1tx\rea11zed state of a higher
~organism involves a great\many more powers and act1v1t1es

than does the fully rea11zed’state of a simple body; but



. functiqn (to ergon) of a naturally perfect animal or plant

° | S Y

3

both organisms and elements alike become actual TN

representatives of their épecies by first being merely

notential representatives which in the absence of hindrance

. , !
will come to attain their forms. The ‘hindrance’;elause

here, in addition to taking care of cases where opposing

forces are present, rules out extraordinary conditions like

the lack of air or food which might cause death to organisms

N

*, and thus preven{kthem from behaving according to their’™
.natures 19 By way of 111ustratlon take the function of
"procreatlon in sexually d1fferent1ated organisms. Ma]e and

.female ane def1ned with -eference to their role in

productton (e g. 716a13, 728a16, 738b20, 741a15), and the

generatlon of anéther organ1sm like itself is sa1d to be the

. . . ¢
{415a22-b7; 731b6; 735a18). For a thing to perform its ergon

is for it to ach1eve its form for it to achieve its form is

. for 1t to rea]xze its nature Consequently, to ca]l -

someth1ng a potent1a1 plant or. an1ma1 is to assert at least

in part that in the-absence %f constraint or of abnormal -

conditiens it\gill come to produce offspring like itself. To

‘describe a thing non;acpidentatly one needs (9,state its

essence -- to‘stéte what it is. To state the essence of a

natural thing involves saying what‘its nature ﬁéﬁ:Now, a

_thlng has g nature either potent1ally or actually (1015a18)

and a juvenile or convalescent specimen s not yet neal1zed

and unnatural death. Also 23

its nature completely. To say that it has 3-potential nature)

1s See Qn Youth and 01d Age Ch. 23 for an.Account of natural.
0a26-28 2883/3 |
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of some sort is to assert that it has the capacity to become'

e ,

a more or less fu]ty functioning member of the species and
will do so if unimpededg Similarly, tokéall\an element

( ’fire’ is to say in part that'it will“rise if unimbeded.'lf
"it is not at the euter limﬁ} it has the hature poténtiallYﬁ
and if it is at the outgt limit it has the.nature of fire

actually.

. Elements and Homoeomer ies ' -
.To 'this point I have' spoken only of the elements’  1&cal

motion; however it is clear that on Aristotle’'s view they

- have other 1mportant powers in addition to 11ghtness and
N heaviness. In De Generatione et Corrupt ione \11.2-3 he speaks
as though the eIements ought, gqua origins of tanglble

bodles, strictly speaking to be defined by means of the'

Contrar1es hot-cold and dry moist.2% The contraries

heavy 11ght are exc]uded 'as or1g1ns of tangible bod1es
because; altheugh they perta1n to touch (unlike

whiteness-biackness for example), “they are said to be

v

ne1ther act1ve nor suscept1b1e - that is, things are ndt‘

. called heavy or light because they act on, or suffer act1@n
4
from, other th1ngs (329b21) .21 Ar1stot1e w1she5“by the
20 Some translators (e.g. Oglel see also: $§ck‘ oo
’1ntroduct1on p.lv) ‘render hugron-xeron as ' fluid-solid’,
rather than 'moist-dry’ . But as Joachim, in his notes on
329b30-32, objects, fire can scarcely be called solid.
21 One may well wonder in pagsing what the connection is
between the heaviness or ]ightness of the sublunary elements
and their hotness or dryness. So far as 1 Know Aristotie’
‘ * never clearly explains why it is not; an accident that it :is
g ‘ just the hot element which tends most toward the 11m1t wh1le
the cold one moves -to the center. In fact, there is a

-
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J ‘ : .
character ;and actions of the edements to explain a great

-

many phenomena, including textures, shapes and temperatures
of homogeneous subst;nqes. and the heavy-light pair will not
allow him to do it (c%.6h8b3-10). Since opposifes cannot
combine in a, thing, there‘aré séﬁd to be four possible
~unities éorrespond{ng to.?he number of simple bodies: fire
is hot 'and dry, airfis hot and moist,'Water is moist and

cold, and earth is cold and dry.22 Though each o; the .

elements is fhus made up of two.qualitiesﬁ each is %Qif

simply characterized by a single quality: fire-hot,

air-moist, water-coid, earth-dry'(e.g.~3%ﬁaB; 382b2;
__________________ o { :
21{cont’d) conspicuous silence about the matter, not only in
De Caelo and De Generatione et Corruptiohe but also in De
Anima 11.11, which seems to refer to GC ' when discussing
the objects of touch but avoids mentioning lightness dnd
heaviness. He is surely aware of the problem, since he
speaks of theories which try to give a single.account of the
different powers that an element has (e.g. shape theories in
GC 1.8 and Cael. 111.8). In Parts of Animals 11.1 it is
claimed that hot, cold, wet and dry make up the material of
composite bodies, and that other differences, including
heaviness-lightness, are derived from these; but no argument
is given. (At 260b8 he appears to countenance the idea that
hot-cold, heavy*light and soft-hard are all forms of density
and rarity -- but cf. 330b9ff, 646a16ff and 648b10, which
make hot-cold and soft-hard prior to demnse-rare.) Thus
although the elements of bodies qua tangible are, in GC 11.2
stated to be hot-cold ard dry-moist, it is not obvious how
the apparently posterior qualities heavy-light which are
elsewhere held to follow from the natures of.the elements
are deducible from the primary qualities. On this issue and
others relating to the elements see G. A. Seeck Uber die
-Elemente. ‘ ‘

22 The element fire seems not to be quite the same stuff
that is generally referred to by the term. In GC II.3
Aristotle says that the simple bodies are not identical with
earth, air, fire and water, though they are similar in ' -° -
nature to them. 'Thus the simple body corresponding to fire
is fire-like, not fire; that which corresponds to air is
air-like; and so on with the rest of them’ (330b23ff;
cf.341b14). Generally, Aristot speaks as though they were
identical, and soeshall I. ' o . S
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441b12) . %he four, says Ar{stbtle, cannot be reduced to one
3nother (330a25), though fine-coarse, viscous-britt]é,
hard-soft ’and the réﬁaining differences’ are derived from
these (ek toutdn eisin 329b32) . ‘

What rgole do the elements play in the formation of

homogeneous substances? The homogeneous bodies, or

: . Al
homoeomer ies,” are usefully described in Meteorology

IV.10: 23 | R
- ? By homogeﬁeous‘bodies I mean, for instance,
the stuffs that are mined -- gold, ¢opper.
silver, tin, iron, stone, and everything
“else of tHfs kKind and the bodies thaf are
\extracted froﬁ them;. also the substances X
found in animals and plants, for instance,
flesh, bones, sinew, skiﬁs, viscera, hair,
fibres, veins (these are the elements of
which the non-homogeheous bodies like the
face, a hand; a foot, and everything of that

4 ‘kind are made up), and in plants} wood ,
e .
bark, leaves, roots, and the rest like them:.

(388a10-20)

¢ 23 The authorship of Meteorologica IV has been disputed by,
among others, W. D. Ross and Werner Jaeger. Jaeger bases his
conclusion in part on a paper by I. Hammer-Jensen 'Das
sogenannte 1V. Buch der Me }edrolog1e des Aristoteles’ Hermes
50 (1915). The conclusion ‘and the paper are vigorously
attacked by During in Aristotle’s Chemical Treatise. For an
article which attributes the book in its final form to
Theophrastus, and for further references, see H. B.
Gottschalk, "“Die Verfasserschaft von 'Meteorolog1ca Buch .
IV' in Die Naturphilosophie des Aristoteles, ed. G. A.
Seeck, Darmstadt 1975. The following quotat1on in any case
certainly captures Ar1stot1e s view.
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Such bodies are distinguished from eacg othéréby qualities
like color, fragrance, tension, ductability,
fragmentab111ty, hardness and so on (385at1ff). Aristotle
sans that - the e]ements make up the matter, or parts, of
homogenebds bodies, which in turn constitute the matter or
parts of nogzhomogenegus things. In the case of organisms,
non-homogeneous bodies form i:Ptheir turn the parts or | i
’ ﬁé{léﬁ of the whole organism (389b25; 646a12-b9; 715a7). ’
Thus thére are four levels: elements, homoeomeries,
norf-homogeneous parts, and whole organmisms. The
part-to-whole relétion is not trénsitive; SO that one
cannot, ror example, in the strict sense call e]ements the
parts (or matter) of organ1srg They are so only
potent1a1]y. 1nasmuch as they exist at a lower explanatory
level and require further analysis to be d1st1néu1shed
The elements, then, are, as parts at the lowest of the

four eXplanatory levels named. Ar1stotle furthér
characterizes the1r gGalities at 328b24-32:

But hot and cold and dry and moist are

terms, 6; which Fhe first pair implies power

to act and the secdnd pair susceptibility.

Hot is that which associates things of the

same kind (for dissaciating, which people

attribute to fire as‘its function, is |

associating things of the samé class, since

its effect is to eliminate what is foreign),

while cold is-that which brings together,
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i.e. associates, homogénéous and
heterogeneous things alike. And moist E§

that which, being readily adaptable in
shape, is not determinable by any limit of f‘
its own; w;ile dry is that which is readily
determinable by its own 13mi§; but not
readily adaptable kn;s@abe. -
|  (cf. Meteor. IV.1)

In homogenebus bodies the basSive gualities dry (i.e. earth)
and moist (as it exists:iq?waler) constitute the matter,
whi]e-the“ageptsv(ta p&iounta) are @he_ho&%anthhéwFold
(384b26; 388a20). Cold is also sé#d tc be in a way mafiehf
for it is common to both earth and water (389a20; cf.
382b4). An éttentive reader may notice that Aristotle fs ir
a rather uncomfortable position here. On the one hand he has
a t{dy way of agsigning pairs of qualities to his four
elements, so that each shares one powef with consecutive
elements and the powers are not far from what sense
experience suggests. It is a powerful, elegant and ingenious
theory, which seemed to ‘accomodate Ehe ﬁnsighfs of
predecessors like Empedocles. To make, for example, the
characteristic capacity of.Water moist instead of cold would
wreck the symmetry. It would‘require‘changing thé-essentia]
power of air to either dry, hot or cold, none of which are

attractive possibilities. Hot must clearly be takeh by fire,

and earth’s non-adaptability of shape is best explained by

~ its dryness. To make air essentially cold would fail to-

&



" compound in the sublunary world (334b31), and we can gather

allow for the obseryable enmity between fire and water, as
Qell as introducing further compggations. On the other
hand, however, there is an inclination, especially (but not
solely) evident in Meteo;blogy IV¢ to make water and earth
the matter of homogenegus bodies . This is presumably at
1ea$f in part‘Because'it is more plausibie to make earth and .
water tﬁe prggpnderant e]eménts\of plants, animals and
minerals than to take earth and sir as such, even though the

: Lt . ' .
passive qualities a"*@;a?d‘fb be dry-moist. (For one thing, .

water is heavier than aic.) Hence we find it suggested at

| 382a2’d 38. by that water is representative of the moist as

PP -
earth is oL

oy de
passage at:iix %

% (cf. 388a22ff). Again, in a revealing

" Aristotle explains that al]-sublunary’

. bodies contain water because water alone among the simple

bodies is Eeadily adaptable in shape, and‘bééides, earth has
no power of cohesion witﬁout the‘moist. But the moist and
adaptability in shape have in GC 11.2-3 been associated
primarily with ai"w,nOt water. The embarrassment is perhaps
mitigated, though it is not removed, by the observation
(made in a somewhat different'céntext) that water and air
are more combined than the extremes (331al). If the
intermediate elements are 1ess§pure than fire and earth they
are perhaps better suited to play both _active and passive
roles; but it is still,odd to think of water qua cold acting
upon*i\self qua moist. |

A1l four elements are said to be found in every

»
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that so far as the homoeomeries are concerned, the elements
are bofFAmaterial-explaﬁétory factors and origins of motion.

That they, or at least some of them, constitute the parts or 3

matter has'been sufficient]y shown. It should also be

evident that some or all oﬁ them are agents of change in
bodies. To take a single e;ample, consider ripening, which
is a sp‘eciescofcohcocti—on.24 Concoction is the "getting the
betteraof’, or the ‘mastering’ (kratein), hence, the
’determining[ (horizein) of indeterminate matter by heat

(cf. 379b33; 380a22, 30). When there is a certain ratio of
s ,

‘heat to the passive qualities;, or proper matter, of a

subject, the subject acquireginéff roperties. These new
%roperties exist in virtue of'tﬁé compacting, thickening and

drying actiop of the heét, Aristotle calls the process a

“perfecting, since the end of concoction is often the nature

of a thing, in the sense of form or essence. In other cases,

.a concocted thing realizes some other useful form (379b29).

It is the proper heat of a thing that sets
. up this perfecting, though external
influences may contribdte in some degreé to .
its fulfilment. Baths, for inséancé, and
other fhings of the Kind contribute to the
concoctioncof food, but the‘primary source
is the proper heat of the body.-
(379b21-25)_
Ripeness in fruit is an instance of the perfecting Aristotle

24 pepsis. See esp. Meteor. IV.2-3. Also 650at1, 668b10,
753a20, 765b20. . o
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speaks of, since whéﬁ a fruit is ripe its seeds are able te
reproduce it, and this 35 what we.generally mean by -
perfee£.25 When a fguit ripens it tuhns from an airy to a
watery state and t%ehce to‘a more earthy state where its
“Juices are no longer thin and cold (cf. 380bi1). The heat,
then, that masters the watery matter is the prox1mate agent

~/

(cf. 381b9). oo | »

~ Substance and Capacity

To say the elements are ageﬁts'of change is to pass
'lighély ovet’ certain distinct{ons.-l have not clearly
distinguished the element itself from its capacities, for
eXamp]e. The reasonxfor this is‘that Aristotle does not
always clearly do so. When he,is speaking carefully he says

1

tha!t the elementary capacities -are origins of the elements,
¥

and this pretiy'p]ain!y implies a distinction (e.g. 323b7;
648b10; cf. 324b18; 329a34]. The elements as bodies appear .
to be a union of simple capacities and prime matfer. The
1atter, never existing apart from such unions, is something
of a theoretical construct. Concerning the necessity of

positing prime matter, and whether Aristotlie actually did

posit it there has been some scholarly controversy; 26 but in

any éase iSJWou]d be difficult to deny that he sometimes

treats the capacities and the elements which have them as
L

25 Puﬁtefactxon is not merely a furtheﬁ sfage of the
r1pen1ng process, as it involves the destruction of a
subject’'s heat by external heat. Cf. 777at1.

28 See Charlton’s Appendix for some arguments against pr1me
matter in Aristotle and for some references.
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Aristotle-sayi indifferently thaf the capacities are”
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non-identica?. The capacities are quafitiés (bathé) or’
properties. (idia) of thé eﬂement#, and a thing is not a -
qualitg>e; property of itself. Yef.When explaining éhgnges. .
responsible and that the éimple.bodies are. Both ways of
speaking are natﬁré], even in Engliéh, and the shift is made
easier in Greek by the frequent;nominalization of third
person“neuter adjectives, which are systematfca]ly ambiguous
as between a uniVersal and an object which instantiates it
(e.g%@fé thermon). We haQe already noticed in the‘rea1m of
human action a conscious movement on‘Aristotle’é part

between¢sa¥igg*that the4%rti§t producgs and that a certain

affection of the artist -- his art -- does the producing.

This movement is repeated in the discussion of elements. An
examplé‘of it appears in De Generatione et Corruptione 1.7.
Here Aristotle has set out to explain 'why fire Heats and
the cold coo]s,.énd géneraf]y why the active thing makes
itself like the pétiéﬁt' (32429). It is noteworthy that in.
this very Sentence fire is p]aced.in oppo;ition to fhe cold
as though‘é?sy were on a level. 'The cold’ (to psychron) |
does not always pick out the simple body water, but
sometimes instead the capacity that is contrary to hop. Sﬁch
an interpretafion is supported by what Aristotle has said a
few sentences earlier: ‘ T ‘ -
For unless two things eithef are,_or are

comncsed of, contraries, . neither drives each

othet out of its natural condition. But



o

since only those things}whiCh either involve

a contrariety or are contraries -- and not
. any things selected at random -- are such as
s:.; . PR . -« .
%? to suffer action and to act, agent and

@afiéﬁ% must be like (i.e. identical) in .-

kind and yet ‘unlike (i.e. contrary) in~
species. ) e \\\\>

(323b28-33)

- The main point here is‘that acﬁing and suffering must be
described in such a way esato reveal the reel,structure of
the process, so that one may resolve tﬁelconf]fcts and
seem{hg conflicfs of Shevious thinkers. What is-of especial

interest to us, though, is that contraries (1ike white.or

black hot or cold) together with“the things’ “they compose

(1nclud1ng, one assumes, fire or water) are a]] spoken of as

if they were agents. Here, as often elsewhere, Aristotle’'s
interest lies in distinguishing accidenlaT from canonical
scientific explanations; and he is not particularly worried
about 1umping togé&her things as different as bodies and
theﬁh pcwersf27bHe is doubt less encouraged in this tendency

by hisj?e]ief that contraries hever exist separately from
27 Compare 335a3-9, where s1mp1e bodies are said to be

contraries, though Aristotle adds '...in so far as one
substance can be contrary to another’. '

' Compare also 646a13-17: 'Now there are three degrees of
compos1t1on and of these the first in order, as all will
~allow, is composition out of what some call the elements,
such as -earth, air, water, fire. Perhaps, howevér, it would
be better to say composition out of the capac1t1es .for wet
and dry, hot and cold form the mategial of all compos1te
bodies.’

-~ Ahd compare 736b35 ’Th1s is npt fire nor any such

, dunamrs '

e
2
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bodies anyway, and that the simpTe bodies are defihed by

them. Besides, granted that a moving aitia is just something

2
- whose mention serves to explain the beginning of motion, and

granted that mentioning either the body or its power can

“serve to explain, it‘would follow that both can be truly
~called mdving aitiai. Thus Aristotle actually has a

quasi-theoretical justificatibn for ignoring the

distinction.

These ways pf speaking are not peculiar to Aristoéie
A. L. Peck, tracing in his Introduction to De Generatione
Animal ium various uses of the term dunamis (see pp. o

x1ix-1v), observes that in some pre-Aristotélian medical

«treatises dunameis were substances which had a -specific

character, elemental constituents of the body and its

foods. 28 He emphasizes that the dunameis were. not thought to:

be substances which had powers; rather they were both

substances and powers -- though he does not explain how -this
could be poésib]e. It fs also interéstiqg to notice cerfain
equivocal uses of the term dunamis in some Platonié
dialogues, thngh I am not confident that thé equivocation
plays any important role. In fhe Protagoras creation myth,

for exaﬁble, we find such things as hair, skin, largeness

. and smallness referred to as Qunameis (320-323);'1n the Ion

(533), a magnet and alternately its dunamis are said by

---———————-—-———.h—

28 pp.xlix-lv. Peck mentions the Hippocratic treatise The

Ancient and Genuine Art of Medicine,; also the physician
Alcmaeon of Croton. 1 am not persuaded that all the texts
Peck cites with reference to dunamels will bear his
1nterpretat1ons

e
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Socrates to draw pther objects.29 Finally, the Tfmaeus,
which generally distinguishes between the elemental bodtes
and their dunaméis. says at 62b that the name 'cold’ is
given both to an affection (pathos) and the producing agent
(to dron). Elsewhere in Aristotle’s corpus too, dunamis is
used to refer to substances which have a power, rather thap
‘to the poder itself (e.g. 720b326 736a20) .

It is easy to point out careless usage inAAristotle,
but risky to argue . 2t the. carelessness shows real error 1n
h1s thought. To con‘pse a body with its powers wou]d seem a ’
shockingly crude.category mistake; and yet: 1 am persuaded
that the identification, made in part via the protean term
dunamls had ;n impor tant 1nf1uence on Aristotle’s th1nt1ng
about causal relations. In part1cu1ar by allowing him to
put what we should call causal expfanafions into his |
capacity language it enables him to reduce certain causal
claims to necessary trdths and so helps to prevent'Him\trom
making. a distinction between logical oé:jpﬁerential
nécessity on the one hand, and.physigalwnesessitxﬂpn the

4

30
other. o o
‘ J

Imagine azpyem1st placing two sgbstances togeUher and
observing a reaction. He e&plalns that substance A reacts to

‘substance B in such and sugh’alway inasmuch as the quﬁkr is
29 These refegences due to,G. Prauss, Platon und der
logische Eleatismus pp.71-72. With them cf. Timaeus 45e

30 That Aristotle makes no |clear distinction between g1cal'7t

or conceptual and physical
held view. See, for example “Hintikka, Remes Jand Knuutttla
Aristotle on Mbdallty and Determinism, Sections 10, 35, 44
also Sorabji, 'Aristotle and Oxford Philosophy’, Amerrcan
Phrlosophlcal Quarterly 6, 13969,

ecessity is, of course, a widely .-
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an acid, the latter a Base.’jhere will a set of undér]yiqg
laws concefning molecular: structures”and their interaztions‘
o which, taken together wlth c]efms that A is ac1d1c and B
basic, predict that the observeq\react1on will occur under

given circumstances. These laws will be to some extent -

independent of the/definitions of acidity and baseness; that

A ' : s
is; they could in principie be modified without rejecting .

the descriptions 'acidic’ and ‘basic’ if the expected
reactions between substances like ghese repeatedly failed‘to
occur. It is true that in pracfice, faced with recalcitrant

experimental data the chemist might eventually wish tc

reject the notions of acidity and baseness as unhe . fLl, and

replace them with diffehent-concepts; much as the ~~won of
natura] places ‘has been discarded. in twentieth cen-u-y

ph¥s1cs. This is pqrhaps.espec1ally so insofar as ‘Ac1d1ty

and 'baseness’ are technica] expressions with a considerab]e B

amount of chem1ca1 theory presupposed in their def1n1t1ons

Never theless, 1t ‘would be possidle to modify the 1aws

without-reject1ng the descr1pt1ons, and it could not be,said'

that to denylthe capacity cf an acid to react with a bésé is.

v - S o
to contradict oneself. Defini¥ions that incorporate ‘less

theohy{‘dr more firmly held theory, are less likely tolbe{_/
rejectéd, and the expées;ions associated with thejr |
défihifions are less like]y to bé abandonéﬁ -

| Consider, 'in the light of this, a passage in De SénSu
that speaks of the e]ements

For, like all things else, the mQW/E is

-
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affected only by its contraryﬁ*and‘this‘
contrary is the dry. Thus we see why the
'moﬁst:is affected by fire, which, as a
'natural substance " is dry Heat is, however,f
‘proper to [idion toul fire, as dryness is to
'earth accord1ng to what has been said i,
. our treatise on the e]ements Fire and 'E

J

earth therefore taken abso]ute]yéqua f1re

"
o ‘and:earth cannot natural]y act or be,& )
f_aFfected .nor. any other pa1r  Any two{things.
EA can act on or be affected by one another
"'only so tar :as contranriety resides in .'1;7
Jt;either;c - | | | ' |
o o , , o -‘ | : '(I441b8-15)

i

'Th1s explanat1on can be 1nterpreted as. a phys1ca]
.explanat1on c1t1ng causal factors, and 1% 1s put forward in
the context of exp1a1n1ng savors in per1carpa] fruits. But °
€~to say - that the m91st 1s (strlctly) afﬁected on]y by the dry
1s 1n some ways very unf1ke the acid-base exp]anat1on I do\
not mean to cla1m that -it mustebe an unhelpfu1 th1ng to say.
Since Artstotle has 1ndependent ways of ptgk1ng out moist
and dry elements the pr1nc1p1e f1ts 1nto hts wﬂder physical -
theory. Yet at the same t1me because these elements are
1dent1f1ed with contrary capac1t1es the assert1on that one
can exist only in the_other’s_absence and'ﬁhaf a thing which
- moistens'must.mots}enuan dbject:with tﬁe'contrary quatity is

. " w 7 : }
"not a straightforward ctaim about causal relations.
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A féfot]e by means of his equivocation on«!capaéity’ can
move fgom the first to the second of thé\fol]owinthwo"
claims:
a) ‘A thing dried is moved in virtue of a
drying capacity. |

b) A thing dried is moved in,virtue of a dry

element. (This element is fire.)

‘a)’ can be interpreted as saying something that is ,

]

necessary on logical or metaphysical grounds, but 'b)’ is

good old Aristotelian chemistry. Again, consider the
‘ . 1
assertions: o S ‘ s

c) Ihsofar as.a fhing on the-moist-dry scale
moves away f;om mdisfure; 5t moves towards
-dryness. - .
d) Contact with more of thé same substaﬁéé\'

R

doesn’'t alter a pure substance.
/ ™

-

and ‘d)’ may not Qe such that it is contradictory to
dehy them, but they are highly abstract principles of
cphemistry. Aristotle just does not always clearly ;
distinguish these levels of-diséourse. He travels freely
from logic and metaphysjcs to High tevel chemistry rig&tff%

down to tbé region of pericarpal fruits and back again. K%d”“

‘ my'point is that this helped to prevent him from makingcx’ .

distinction between types of necessity. K

&

&

A



"Essence and Final Factors of Homoeomer ies

Granted that Aristotle’s elements are both matter and
agents of chénge in the bodies they compose, what are we'to
say about his other two types of aitia, formal and final,
- when trying fo undérstand,homoeomeries? The formal
explanatdry factor of a thing which comes to be is.
1dentiFied by- Aristotle variously: sometimes as the account.

(logos) -of the thing's essence (e.g. 194b27; 983a29) and

—

\ . .
omet1mes as the essence 1tself (e.qg. 94a21;;b83a28). From

this we may lnfer that if air has come to be out of water,
to mention the characteristic capacities of a{r would be to
give its formal aitia. In conbreiioh; for example, the
moving facter is distinguished from the formé] inasmuch as

the mover is an agent, w@i]e the formal factorqis said to be

the quality brought about in the process - (382a28) This

process, and dispersal, drying and mo1sten1ngL may result AT

- the generation of homogeneous bod1es wh1ch by nature are not
; differentiated in virtue of their shapes (schemata; cf.
640b27), but only by qualities which result, from the mixture
of the elements. ! They are what they are in virtue of a
certéin capacity of agtior or passion;. says Aristotle
(390a17f; 385a1ff), speaking both of elements and
homoeomerles. These capac1t1es are a funct1on of the ratio
(logos) of elements forming a homoeomery (378b28-379%a1), a;d
the ratio, which allows one who knows the behaviour of the

elements to infer the capacities, is thus also also

sometimes said to constitute the formal aition of a
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homoeomery (cf. 993ai17f). . \
" We can see in his discussion‘Pf-homoeomeries so%e

. interestihg featurfes of Aristotle’s natural philosophy. His
theory of elements and ratios allows him ﬁp give, of the
processeé that form some compounds under certain
circumstances, explanatiohs which do not mentién the
product’s definition. When ggents and matter are present in
the'right situation.and'fonbﬁne in the right proportion, the

”;gents are able to form homoeomerieé. There is no need/to
say that they act fof the sake of the product, as we have a.
sufficient explanation if we mention their, own natu;és and
the circumstances they aif in.3' Aristotle does not dé much’
to‘quanﬁify the ratios involved, but if the essence just is

' é ratio, it can be interpreted as a necessary truth to say

that elements coming together in this situation will combine

"to form a certain- homoeomery. Of the forming process, in

which elements coming together act one on another .to prodyce“

a synthesis, he will say,32 “...that which can be hot must

bg hot , ‘provided the heating agent is there, i.e. comes
g (*W : -

nasin’ (324b 7-9). This is reminiscent of Metaphysics 1X.5,
“where in the middle of a general discussion.of the
capacities that mbve things (kineig) we find him saying:

As regards capacities [dunamé?sl(of the
3{gdaeger (p~—386) argues that Meteorology 1V is
transitional between Aristotle’s teleological physics and a
'Democritean’ chemistry. I do not think we are obliged to
follow him in this conjecture. Study of De Generatione et

o

Corruptione will show a similar non- teleologlcal emphasis at

the e]ementary level.
- 32 He is referring to the action of the body on food or wine
which produces flesh and health cf. 322a10-13"

5y
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Jatter [i.e. non-rationall kind, whenvthe

agent and patient meet in the way

appropriate to the capacitytin question. the ;

one must act and the other be acted on. '
‘3 ' (104845-8; cf. 255a34-b11)

Does the 'must’ in these passages rebeal the necessity of

;§0*63ng'self-contradiction, or the physical impossibility

] >

of avoiding change7 Aristctle does not tell us; the
presumption is that he does not recognize the daetwnct1on
Thus there 1s a temptat1on for him to hold that sofme
comings-to-be in the subluhary world occur, not (or not
ﬁerely) ih order that an end may be accomplished, but just

of neceSsity, where the exact nature of the necessity is not
° A}

specified. -

On the other hand, h1s desire to expla1nﬁhs1ng the
concept of an end or goal -- a final exp]anatory factor -~
makes 1tse1f felt even at this level of elements and
ﬁhomoeomeries For as we noticed earlier, he wants not only

to say that a homoeomery is elements comb1ned accord1ﬂg to a

ratio, but also that it 1s a body with certain ’ N

characteristic capacities. The exercise of these capacitiES;j

. _ 9
is its' function (ergon) or end, and. Aristotle holds that

function always determinas the essence of a thing (Meteor.

' 390a10; cf. Pol. 1253a22ff). 1f the thing fails to perform

oe

its fun%on by’ exerc1‘$1ng the cag_\c1t1es it is not a
perfect Or natural spec1men of its Kind. According to

Aristotle, for’ someth1ng to realize 1ts nature in th1s way

§ ~
. = : [



. ‘ f 56

- is for it to achieve a good fcf. Phys. 246a13-17). In its

natural sféte it will be a good or well-formed or ‘perfect
individual of,its type§ The good that is brought.abo t is
the final eXpJanatory factor, or the end of a thing; and -

since homoeomeries as well as elements can be good or

perfect in this'way, they have a fina] explanatory factor.
There is no requirement th.. a finé§ aitia exist for
A i .

each hon-acciqental thing. Aristotie leaves it an open

question in Metaphysics VIII.4 whether eclibses have such an

o E
.ﬁ”;’
.

3 .

o
.

explanatory factor. He is conscious that talk about goods
and ends becomes more strained in the case o% lowef-]evel
substances, suggestiné in Meteorology IV:12 that while
water, fire, flesh andvviécera are for the sake of
something, face and hands are more so (mallon; 390a9).
Specifying the proper functions or ends of elements and
homogeneous bodies is difficult, since 'the end (hou heneka)
is least ébvious there where matter predominates most’
(380a3-4). What a thing is may be determined by its
function,'but“ﬁt is hard to 'tell when the homoeomer ies are
failing to perform their functions. That the ends are ‘JPJ

presént to a lesser degree.and harder to state helps explain’

why Aristotle seldom speaks elsewhere of the erga of

oY

z A WY 5 . B
g : 'For there [in the -non-homoeomerous

'apaits like. the hand] that the matter is different than the

form is more manifest than in flesh and thé homoeomeries’ .

In Cael. 298a28,32 he speaks of substances, including simplets
bodies, as having affections and erga. : i
.Another 'reason *why he seldom speaks of final explanatory
factors in the elements and non-organic homoeomeries is, as
we shall see, that they play no role asyagents.

\
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Nevertheless, if we take seriously what is said in this

chapteriand in De Caelo concerning heavy and light, tnere-
are in a way.functions/ends of both simple and homogeneous"
bodies which must be identified with their formal/final’s
explanatory factors. This is consistent with Meteorology
IV.5, where he assertc that concretion ané dispersal, drying
and moistening hqve formal as well as agent explanations in
addition to matenial ones. If the finel aitia is.not spoken -
of, that is for the reasons mentioned: as a good,‘if’ief'
harder to discern and present to a lesser degnee‘at fhis
level.

Final Factors as Causative 4

S Now although Arisfotge‘says nothing expiicit about it,

~and could not well do so éiven that he‘is wedded to a
theoretigal framework which does not have an exact notion of
cause, what str1Kes one is: that sometimes he speaks as 1f
material/agent factors are enough for a causal exp]anation
of why an end comegggbout This seems to be SO in some cases -
where non- organ1c, non<artistic thlngs&are concerned
_Ment1on1ng the form and function of smoké, say, is necessary

‘to understand (and henc%ito explain) i;f‘but in describing
the process that will p;oduce smoke from wood and fire,
smoke's form and functionqneed not be spoken of. Qnat I mean
to s;y is that in the case of elements.and non-organjc

homoeomeries, formal and final aitiai do not act as causes

for Aristotle, even if he ddes not clearly state that fact



+. himself.

koo

A comparfson with the organic comboundSJflesh and sinew
1s enltghtening here. These function‘as parts of living

organ1sms, 1f the organ1sm d1es they can no longer be called

flesh or sinew except hdhonymous]y (e.g. 734b25f" Flesh is

A

not just e]ements 1noa*de?ta1n combwnat1on, but elements in
a certain COMb1natJbﬁ wh}ch is in ‘turn. part of an an1mal
that can perée1ve and érow Qua11t1es 11Ke hardness,_
softness and br1tt1en§ss. as Ar1stotle eXp11c1tly says at
734b31ff are not enough to ful]y character1ze flesh‘ if.
fo]]ows that, contrary to the 1mpress1on which might—be—
gained from 390b2-9, heat and co]d and the1r comb1ned
motions are not suff1c1ent to form parts 11Ke f]esh which
are asserted in the strict sense Thelr natures do not

" provide a causal, explanat1on “for the existence of flesh. If
they came together by chance to form a whole body that body
would still not have the nature or’ 11fe of an an1ma1 ,6
neither therefore can they form part»of an animal. The
e]ements compdsing a hand de nnt ehangextheih ratio at the
moment of death. The ratio‘«pwminsL}he'same;'butvthe'
capacities of the hand change; sé&tﬁékhghd cannot_be due
solely to the ratio. The homogenedqs Sarts of organisms thus
seem to be importantly differentvfhgﬁhe&her homoeomeries in

a way not fully brought out in MeteO': my 1V, or in De
Generat ione, for that matter @cf. GC ). This shows that

formal/final and materiaj/mdying factgr explanations are not

.always different ways of explgining the same thing, even at
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the level of homogeneous bodies, but that the former must
sometimes be introduced as causes to\expla1n effects that
)the latter just cannot account for. The point is not just
that a final‘factor is needed to’ekplain why the right
proportion of elements is present in some instance to form
flesh, but rather that ewen given the right proportion there
i6 no sufficient cause able to produce flesh without a
#orther nature or othe oapacity that ptays a producing
role.34 B ]

The causél rolL that fina] factors play is clec-er in
"~ .the production of non-homoeomorous parts like the face and
hands. These are characterize; by their shapes as well as
" .their functions andnmatten, and it it seemed perfecfly
obvious to Aristotle that elemental motions would not
‘fegularly produce such shapes without something to guide
tnem.:Left to themsélvés, the elements will not organize.
Tné?éfore he often speags of nature as being like a
o}aftsman'Who uses thé eiementis as tools or instruments,35
- The analogy is not just a metaphor, or an 'as thougn’ manner
of speak1ng Ar1stot1e believes that, just as the capac1%1es
whlch are arts act as sources of movement in the creation of
' art1facts, so_the capacities which are natures act as
oources of movement in the coming-to-be!oF‘organic’tnings.

R R el

34 U M. Cooper, in his paper ‘'Aristotle on Natural
Teleology' makes a similar point: 'When Aristotle opposes
the reduction of teleological explanation to
mechanical-efficient causation he is opposing ontological
reddction ?ust as much - as mgthodolog1ca1 (and theorg?
reduction (p. 216n10).

#5 Among other references: GC 335b29-336a14; Meteor.
+390b9-14; PA 641a8-17,b12-18; GA 734b27ff, 739b7ff.
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In the domain of artifice, bodies anglogous to
non-homogeneous parts of organismi are objects like séw;:W”ﬂ*:
bowls and boxes (cf. 330b11). Heré arts, as opposed to
natures, are the origins which need té be introduced as

é%p]anatory factors -.at the‘higher level. The higher

capacitiés can overrule and guide théir‘material, as an
artisan can pile up bricks that would otherwiSe move down.

Likewise the soul holds together in one body the earth and

K ' . \
fire which tend to travel in opposite directions (DA

416a6-10).36 *To override’ would give the wrong %mpressiéon
if it Luggéstéd compulSionf fo#'nothing is-more natural than
‘the higher;nétures at work,37

‘ If we concgaéﬂ as I think we must{ that Aristotle is

. } A :
worKing.his way toward causal explanations of phenomena,

38 Compare M. Nussbaum’'s treatment of this De Anima passage
in her essay ’'Aristotle on Teleological Explanation’ in thé
commentary on De Motu Animalium, pp. 76-80. Nussbaum fails
to emphasize enough the causal work that natures do for .
Aristotle. It is not "‘Aristotle’s view that
material/efficient factors and final facters offer
alternative explanations, but “hat the teleological account
is ' ...superjor ih generality and predictive power’ (p. 79).
Without natures there would be no cause able to (regularly)
produce plants and anima%s. -

I should say, however, that it is not easy to know how much
of Nussbaum’'s paper expresses_. her own veews of teleology and
how much she wishes to attriblite to Aristotle. Her
interesting essay takes the form of a dialogue between a
semi-fictional character named 'Aristotle’ and another named
‘Democritus’ . Since her Aristotle relies at times a good
deal upon Hilary Putnam and other mederns, the effect is to
fuse together exegesis and criticism into an inseparable
whole. " . -

37 As Sarah Waterlow points out (p. 86n37), the elements are
.present only potentially in an organism. 0Of course this
stisll leaves Aristotle with the proBlem of explaining vhy
animals fall, given that they are not actually composed of
earth. _ ' ‘ :

’
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in part a causal role. Since he does not have a notion which -
exactly matches that of cause he does not say SO c]ear]y,
and yet he would have had to agree.if another had said it. A

modern philosopher of science who reads Aristotle will come

across sentences like the following one: tThere.is.the:aitia
for the sake of‘whioh and the~aitia whence the beginning of

“motion comes’ (639b12-13). He may bedtempted to suppoee that
- he ts meeting aofamiliar gistinction, one between.functiona]

_ explanation and mechanical causation. This would, however,

L0

~be anachrgnistic For f1rst1y, Ar1stot1e s mater1a1 and

moving_faotors are not straightforward causes; and secondly,

his final tactorS'do‘some of the work We‘WOuld expect a

" cause to do. That is why Aristotle can hold that final and

mov1ng factors often ccin¢ide, a cldaim that is on the face

of it rather puzz]ing: The soul, for example,'or some part

‘of it, is both a moving aitia and the goal of an organism's

development in addition to being the’ordantSm’s form (cf.
DA 415b7 29). At De Pantibds Animal ium 641a23-32 he says:
And it will be for him [sc. the nafural
“scientist] to say what a soul or' this part
of a sou]'is; andAto discuss the attributes\)‘
that attach to this essential charadter,
especially asdnature ?SvSpOkén.Ofvff and is
.-—'twofold,‘as%matter and.a§’ousia; nature
‘as ausia including both the mover and the
endr‘And such, in the animal, is either its

whole soul or some part of it. So.in this .
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way the natural scient{st will actually have

-to speak m&re about the soul than about the

matter, in propqrtiog as.it is moée‘due to

soul that the»matteﬁ is natuFe.than the

“other way around. For the wood too is bed
and stool inasmuch as it is potentially
these.
(After Ogle and Balme)

It was noted above that the form and end of a th{ﬁg can be
identical, since the thing’s.fynckion éﬁﬁers intc its
definition, and a‘thing is most truly itse]f’wr~: 1t has
achieved the state that is the good for it -- that is, when
it is a good or parfect speéimen of its kind and has !
‘realized its nulure. But.how can a form/teloé/naturé.be a
moving factor ahd play aicausal role in the growth of a
juvenile orga;ism, the devefopment of its)parts, when }he ,
organism does not actuél]yihave the nature yet? The answer
is, that nature, 1ikélbeing genérélTy, can be asserted
either potentia]ly?pr actually (1015a18).. The (pétehtial)
nature of aﬁ infant organism is its capacity to grow 1o
adulfhood under certain ordinary circumstances.3® It may
‘seem as thdugh-this doctrine makes what is acfual causally
dependent upon the merely possible. Aristotle will reply
that actuality is prior to the potential or capable
_“(i049b5). He holds it a property of substance that in the

38 Cf. Metaph. 1034a34-bi: 'And things which are foﬁﬁéd by
nature are in the same case as these products of art. For
the seed produces them as the artist produces the works of
art; for it has the form potentially.’
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production of any substance there mus t existhbefqrehand"
another actual substance -- e.g. an’animainif an ahimal-is
produced. His answer to the objection isfthat actual things'
in.nature and art alike are produced bydcthenvactuats df\the
same specié&&via potentials. 3% He maKes5the theory‘behtnd

this explicit in MetaphySIcs 1X.8, for examp]e The‘actual' - ﬂ{}

\
membe;i‘f a spec1es S Dr1or>1n formula 1n ttme and in. ',43;
TS )
ousis to potential m:Lbe Actualtty s atso prtor ‘to every

origin of change (1051a4) Just as eternal th1ngs in which’

res1de no capac1t1es for destruct1on are pPlOP to
pertshables Thus the obéect1on that Ar1stot1e s te]eo]cgy

maWes effect pr1or tqycause 1s one,. he rep]1ed to. d
-~ & T T
V.

A second obJect1on to th15/theory of capacvtwes has’

v

been d1scussed in Chapter 1 that explanatvon by capac1ty is
\tautologodg and hence htnders the course of science. That it
did serve to cbsqure certa1n d1st1nctlons to Aristotle is a
qum I have tr1ed to argue for He cons1dered the necessary
'fgbrm a virtue,® as 1t a]]owed htm to avo1d acc1dental
Apred\cat1on 1n hts dbmonstrat1ons but such a form makes it

-5
"d4£f1cutt to. te]] whether a g1yan qpnsequence is 1og1ca1 or

Of'

' caugal _Add1t1ona1]y, vu?the”field of biclogy it Z?y have

\ 5 '-,ﬂ.

helpe fpr vent h1m erm seetng that there is no fundamental

"“q;

i B
causal gap betweeﬂ’élementary substances and organic

____.._.._..__-.--__.._

38 Cf. e.g. 202a9- 12; '734a29-32,b19- 22 1034b17.

An apparent exception is the comtng to-be of spontaneousliy
generated creatures of whose origin there is no scientific
knowledge. These, says Aristotle, are th1ngs whose matter .
can be moved even by itself (huph autes) in the way the seed
usually moves it -- but he hastens to add that al] the
others must have parnents (Metaph VII.9). ‘

B
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substances Explanations having stich acﬁgrh can be
informative insofar as they incorborafe substantial’
scient fic theories. Saying that this animal isuproduced by
~ something with a capacity to produce it presupposes that
there are animals, and that this #s one, suppositions thch
ére by nolméans trivial. Iﬁquiry is not bﬁocked, because a g
capacity can always be further'specifiéd and analysed into
rore fUndamentaW?éapacities.‘° For exampie, the capacity to
grow could in pfiﬁciple be analysable intb the capacities to
¢ take in nourishment, to process it }n certain ways and fo
. convert the energy7intoigreateK size. These capacities will
‘be parts of the soul, Obviously. this is the sort of
theorizing Aristotle actually did. |
Prelude to:Necessity: Nature and the Good
9p.to fhis point.] have tried to show that when
Aristotle looks for non-accidental explanations he does not
a]ways decide whether he is looKing for necessary truths, or

for truths which express some sort of necessary causal

relation. This may lead one td wonder what he says elsewhere

about necessity in the natural order, including neceséity in
¢ the coming-to-be of living things.
Aristotle did not grasp the Darwinian principles of

variation and natural selection. He took it as a simple fact

40 See also Alan Gotthelf's article in The Review of .
Metaphysics. Gotthelf’'s interpretation of the passagés on
final aitiai is similar to the one sketched above, and 1 am
in complete agreement with the general thrust of h1s paper
as summarized on pp. 235 6.

o #
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that organtsms tend to ach1eve a mature state in which they
- are we]l adapted to survive, and that their parts are such
as- to serve des1rable ends RooghTy speaking his typical
method is therefore to’ exp1ain the presence of an organ or

vother part}n/show1ng how it serves these ends, how it would

" not do so if it d1ffered in various ways, and how its

' ‘funct1ons are ana]ogous to those of parts in other anlmals

'Method'of th1s soﬁt _théugh it has its limitations, was well
in advance of ‘what -was employed by his contemporarles, and
conjoined with Ar1stot1e-s often pa1nstak1ng collectﬁon of
observations and'his subtle and flexible theorizing, was ' .
’ capable of great explanatory power. That there are a great
number of dwfferent capac1t1es in the world to produce
spec1f1c forms is thus assumed as a matter of course; but
each of these is a capac1ty to uce some good. o A
typ1cal statement is that ’'in a]j things" the good is in the
highest degree an arche’ (1075a37t71)The dependence between
Ar1stot1e s eth1cs and his (other) natural science is

- two-way, and it is an oft-repeated remark of his that God
and nature do nothtng in vain. As‘dohn Cooper stresses in
the aone-cited paper, his teleology extends not only to

41 Ar1stot]e sometimes seems to make a susp101ous move from

~ the claim (a) For. a being to realize its form is for it to

be a good being of its type, to (b) For a being to realize
its form is a good thing for it. See his argument in the
Nicomachean Ethics that happiness, the good for and function
of humans, is activity:of soul in. accordance with human :
excellence (NE 1.7). At NE. 1178b5ff he argues that '...that
which is proper to each thing is by nature best and most
pleasant for each thing’. Since the employment of RV ¥
theoretical intelligence is by nature proper to man, it R
turns out to be the best and most pleasant thing for him as 2
well.




biologicél‘phénomena,'but ta all parts of n®tural world.
Thus there is an emphasis in the worksvon“néturél:philosophy
“upon hypotheticaT necéssity:*?oﬁgh]y, the necessity of a
thing given that some good‘exists or is to be brought about .
In fact Aristotle will say thatfhypothetica1;necessity~is
manifested in everytﬁi:? that is generated as in evéfyphing
that is prodﬁced by ar (63§b24-5). In the remaining pages 1
w111 d1scuss {by, no means exhaustwve]y) natural ‘
hypothet1pal and other types of necess1ty, with the ObJGGt

of shedding some little light on Aristotle’ s.explanatory

framework and our own.

'ﬁ’:

‘g s



I11. Necessity

A. A Classification of the Necessary
In the %inalychapter. entjt]ed ’NaturaluNecegsity’, I

will try to show how Aristotle’s theoriesfabout accidents

and explanatory factors led him to some conclusions about
‘natural contingency in thé wor 1d df géneration énd !
corruption. But before doing so I think it will be useful to
consider a passage in Aristotle’s worksqwhich gives a
general classification of the necessary (to anankaion). 1 am
referring to Metaphysics V.5. Broadly speaking, this chapter
reports three ways that necessity is assé?ted: there is ;
hypothetical Hecessify, the necessity of compulsion, and
unquajified nece;sity. Aristotle will argue that the last of
these ways is prior to the other two, and he will conclude
by claiming that simple things are necessary in the
strictest sense, and that nothing can attach to an eternally
unmovable object which is contrary to its nature. I want to
| examiﬁe Metaphysics V.5 and compare 1ts}conténts with other

relevant paésages in order to sketch a map of-the conceptual

neighborhood in which Aristotle’s natural necessity works.

Hypothet ical Necessity

The first case of the necessary noted in Metaphysics
V.5_is the case of those things 'without which as a |
sunaition’ 1ife is not possible. Arisfotle gives as examples

respiration and food, necessary for the existence of an

R ~ 67
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@rdRntributing factor: the

a4 -

expression is not common in the &gk, and elsewhere is

.usually reserved fgr )

s

material explanatory

hings contributing to moving or

factors as joint-factors or conditions.’

Aristotle’'s examples of breattng and food suggest that both

activities and substances ca' .e suhaitiaif He now proceeds
directly to describe a second way in which necessity is
safd;.one which seems to inc]ude'the first as special case.
It is said by.him that we call necessary the thihdg wi thout
which good cannot be or come to be, or without which we
~cannot get rid of or be freed of evil. The instances he
“mentions are actions: drinking medicine may be necessary in
order to be cured, and sai]iﬁg fo Aegina necessary to |
collect money. I say that this second kind of nécessity
seems to include the first aé a special case because
Aristotle surely thinkg that life is a good, and that

anything necessary for life is necessary for a good to

exist. vaen that this is so, that the first sort of

£
< .

necessity js subsumed by "he second, it may strike one as*{
odd that he should fail to mention the fact. Probably he
wquld say in reply that things nécessqu for life itself are
vca]ied necessary iﬁ a stricter way thag things required for
.sémé éha}fer‘good. Wheﬁ explaining'the parts of animals he
mgkesfé.simiiab.dtsfinctioq, saying that certain parfs are
'neE§$séry%qu‘ahp%him;]’s.exfstence and that. others are

A

merely. there, for the better (cf. 640a33-b4). He says this .
T co : .

AL S S I N . '
although the ‘lesser good-may necessarily depend on these

e

U

A

&



., Séino (455b26Ff) he says of §leep that it belongs of
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other“parts for its own being.’

Aristotle sometimes elsewhere calls necessity of both.
sorts hypothet ical necessity,.since the necessary thing is
manifest]y necessahy for some posited end. In the lecture De

~

necessity to each animal,)and conttnues:
I megan hypothet1ca] necess1ty‘ such that (a)
if an animal is to be, having its own
nature, of necessity certain things must \“>
belong to,it% and (b) if these belong, other
things must(belong ‘

I take it that Ar1stotle is- speak1ng of the same necess1ty

referred to e" the beg1nn1ng of MetaphySIcs V.5. Here in the

7 De Somno passage it is noteworthy that hypothetical

necessity is explained'using two different conditional
‘asser tions, both of them contalnlng modal operators. Thei
first nart of the passage speaks of what is hypothet1cally
necessary»for ex1stence.

'a) If an animal (having ite own nature) is

"0 exist, then:bf neceSsitylcertain'thingé |

must belong to‘it.

. | G
The context shows that the necessarily belonging thing which’

‘here lies nearest to Aristotle’s mind is the waktng state in.

animals. He has argued earlier 'in De Somno that waking and

“sleeping are contraries such that one of these two must be

present to every animal; moreover, that an animal cannot

" continue always sleeping (454b38). This last assertidn
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»

follows from the assertion that angmals have per se a
Lo »"\\ ‘

faculty of sense perception.*? His reasoning is, that for
" sense percéptfon to be actualized fully whi]é an animal
sleeps is impossible, sinée sleep just is a natural
incapacity to péerceive due to exhalations .affecting the
primary sense organ. But'no true faculty can remain always
unactualized; 43 qusequentry the waking state}‘Which
involves the exercise of sense perception, belongs \
necessarily'to a normal animal in virtue of whatgit isl~
Sense perception is thus hypothetical\y necessary fbr the
existence of an animal inasmuch as it'bélongs'by definition.
From here it is a short-step to treating the claim: ‘A

(true) animal may exist without sense perception’ as

42 cf, DA 11I'.12; De Sensu 436b10-12; De«Somno 454b24-5. GA
736a30 states that an animal is so-called in virtue of the
sensitive pa@t of its soul. For a further discussion of
sleep see GA 778b20-779a26 - ‘

43 With this Aristotelian dictum compare De Caelo 1..12,

- where ‘it is. argued that any capacity must be actuallzed over
infinite time. That an individual animal has such a faculty”
insofar as it essentially resembles a paradigm of its
species is a truth which it is.self-contradictory to deny.
(Compare what An. Post. 75b33ff says about predicates
ho]d1ng" insofar as “they are of such-and-such a thing’ .)
This is not to say that accidental factors cannot 1nterfere
to some degree with the essential features. For example, a
defective animal could be born asleep and remain so for
life. But, as Aristotle says about the sphericity of the
earth, '...it is right to call anything that which nature
intends it to be, and which belongs to it, rather than that
.which it is by compulsion and contrary to nature.’ (Cael.

297b21-23) Of course, if the interference is too great there.

may be destruction of the substance.

In a nutshell: 1) Not everything exactly matches a species
paradigm, though it must be close enough to be classified as
"a member; 2) Insofar as it is a member it has the species
characteristics. To deny this is necessary to avoid
contradiction. 3) If it doesn’t match exactly, this will be
due to accidental factors; and 4) Science takes no account
of the accidental.
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~ self-contradictory. ‘'
| The other main pc® . of the De Somno passac=2 in its
~context is to show hot sleer is "ypothetically r-cessary for
the good of apimals. nus thz second part of tr quoted

passage runs:

(b) If certain rinc reccssarily bo .ng to
an animal, then other tiing. ™ ° _elong.
The argument for the hypotheticus = - ..sity of sleep is made

exp]icgt in De Somno Chapters 1 ant.2: All organs having a
funétion lose power ‘when théy work beyond the t{me for
which they caﬁ work’' (454a26-7). Rest is required t6 refresh
the functioning‘mehber. Sense percéption i$ the function of
.some part, which part must rest ét certain times. This'rest
is sleep, and so sleep is necessary . if perceptua}-activity
is to continue. When Aristotle is éxpla{ning why animals
sleep he tells us it is for the.sake of waKing acfivity, and
when he explains why there is waking activity he»kélls us
that an animal is by définition such as to engagé in this
activity (454b24-7).

a It appears, then, that sleep is for the best inasmuch
as the gxeréise of sense-perception or thought is the goal
for all beings to which either of these pertains (455b22FF) .
The pasage citéd reférs fo certain natural necessities --
including that of sleep for health -- and seemingly in
addition to hypothetical necessities which follow by
entailment. There can no question but that baﬁts of a

thing’s essence are treated as hypothetically necessaryﬁf®r.
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the thlng D1fferent1a of a spec1es which c]early-enter

1nto its essence are somet1mes exp1a1ned by show] ng how

b

~ they are. hypothet1ca}1y necessary 44 Regard1ng what is

assumed as given in an Ar1stote11an teleoloqféal explanation .«

A
x-

-- what is assumed as part of the/goal or as background'ff_ﬁ\%?

R1chard“§orab31 notes that Aristotle may’take for granted a

var1ety of characteristics. The list Sﬁrab31 draws up of

what can ¢ount as given includes (1{i‘arts of the body and

their shgées. (ii) activities, incluﬁing bodi ly functions,
(iii) the way of life, e.g. feeding habits, (iv)
psychological character.‘s_For the purposes of teleological
exptanation Aristotle is willing to -take as granted not only
essential characteristics, i.e. genus and differentia, but
also many of the so-called per se a§c1dentals. which follow
from the essence; though it is not always clear How to tell
the accidental from the essentia] .

Before return1ng to M%?Bphystcs V there is another
point to be made. It is’ that things wh1ch dre or come to be
by art, as well as some that are or come to be by nature,
may be hypothetically necessary. Textual justification for
this is to be found, e:g. at 633b23-30 '‘and 642a7-13. In the
f-rmer passage the example® of a house is given for the
r-alization of which it is hypothet1cal]y necessary that

‘1% or example, lungs are necessary in sanguineous animals
ir. order to temper the heat of the body, and also a part of
the ousia of those animals having them (PA 1I11.6). "

45 See Sorabji Ch. 10, p. 156.

46 A per se 1nc1denta]\ment1oned by Kullmann (pp. 321-2) is
. the two-footedness of Birds, which follows from their
essential ability to fly and the fact that no sanguineous
animal has more than four points of motion (693b5ff).



certa1n other things be produced and set\1n motion V;f -
(cf. 337b14 27). (We need not stop to 1nqu1re whether 1tf1s
the house itself or 1ts coming to be that is pos1ted aﬁ an
end, nor whether it is movements of a certa1n type or
physical th1ngs of a certa1n type’ or bothqwh1ch are what 1s
asserted to be necessary. ) In the latter passage (642a7 13)
a}ong with the.examp]e of food for animals the;case‘of a
functioning‘axe is introduced in order to il]ustrate‘ |
hypothetical néceSsity Two th1ngs are held to be necessary
if an axe is to perform 1ts ePgon of sp11tt1ng wood: ' first,
‘the‘a{e must be hard and second if 1t 1s to be hard enough
to split wood 1t must be made of bronze or iron. Here no .
clear d1st1nct1on is drawn between ex1stence and 1esser
goods. The goal or good is that‘the too] will rea11ze 1ts
function; what 1s said to be necessary is that the too] have
such and such a character and be ‘made out of, such and such
materia1 In connect1on w1th a s1m11ar object, a saw, j.:
Ar1stot1e specu\ates at the end of Physics 11.9 whether the
object’s ‘material is included in tts def1n1t1on. lf so, he
'says, the necessary will be present in the definition as
well- Perhaps the detinition he has in mind is ' toothed iron
object tor dividing;; then iron is both hypothetically

" necessary and part of the essence.

-

Compu]s1on
- Taking up again the discussion of Metaphysrcs V.5, we

may note that Aristotle does not commit himself &s to

45"
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whether being freed‘ef evil can count as a special instance
of good e'i‘ther‘ existing or coming;! to be. The fact that he
gives bne'illustration of each bérhaps suggests that he ¢
thought not.*47 In«either.case he proceeds direetly to a
secondtWay in which necessity is asserted, introduced as
follows: - - K .
~ We call the necessary...the compulsory and )

compulsion [bial; i.e. that which impedes |

and hinders contrary to impulse [hormé] and

choice. For the compulsory is called

necessaryf that is why the necesséry is

.painful, as Evenus says: 'For every

necessary thing is ever ‘irksome’ . And -
\lcompu1s1on is a form of necess1ty, as

Sophocles says: 'Compulsion makes this

action a necess1ty’ [Elektra 2561 . And\

necess1ty is held toobe someth1ng that

cannot be per<iaded -- and rightly, for it

is contrary to the movement which accords.

‘with choice and with reasoning. .
| - | (1015a27-34)
Aristotie seems to be speaking here in'the’fi}st instance of
"actions and of things that happen‘to agents. The sorts of
cipcumstahce inVWh§ch people. can be held to have acted under
compulsiOn‘afe discussed at length in other passages,
including Eudemian Ethics 11.8, Rhetoric 1.10, and

___________________

47 But see Rhetorrc 1369b24ff, where escape from evjl and
the trading of greater evil for less are counted as goods.
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NicomacheancEtthS’III.1. One type of example which fits is
that of a person who does: something as the resu]t‘of being
threatened (cf. t225a2ff)5 On a natural interpretation this
would fall under the. heading of hypothet1Ca1 necessity,
51nce performlng the actvon is the only way of avoiding some
“evil. Aristotie, however, nowhere ment1ons the overlap of .
."hypothetioal(neoessity and COmpolsion. There is a somewhat
different type of case in which an1ma]s and‘objects too,
can be sa1d to have been competled. If a lump of earth were
thrown upward or.an'animalxso fettered that it was  just
"unable to move Aristotle would say that the earth had been

- forced to nove up and the animal to remain still (cf.
254b15-22'-301b17~19"1224a15ff) And’cases Tike these do
not seem, at least on the face of 1t to be cases of
hypothet1ca1 necess1ty, s1nce it is not easy to spec1fy an
end for which the necessary movement or state is asserted to
- be nece;sary. The fact that inanimate th1ngs-are somet imes

held by #ristotle to be altered, logatty moved, generated or
destroyed by

ia (force violence, ‘compulsion) also means
restrtct the compuls1on var1et1es of ? o
nece551ty to t,e realm of agents. For examp]e, at Postenlor
Analytlcs 94b37-95a3 we read: | |
Necess1ty is twofold one, tn aocordancerJ
with. nature and 1mputse \the other by
o ."compulsnon [bla] and contrary to 1mpulse‘--'» g

.V‘e.g.\a stone traveIS»both upwards and

»

f‘downWardsfby.necessity, put!not'beoause of

T

v
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the same necessity.
Postponing the question of what necessity ’'in accordance
with nature’ might ;eh'we can gather that the stone's
trave]]ing fn an un;;;ural way must be due to an external
compelling forpe. Bia has been spoKen of earlier; its -
identificatioﬁ’as a source of necessity is common in
Arisfot]e’s works.‘é I will not dwell on it except to repeat
that the theory'of}compulsion is introduced to expiain
movements which cannot be due to the moving thing’sigwn
nature -- an element’s motion away from its :natural place,
for ihstance (é.g. 253b33; 300a28). Being~unhatural,gforced
métion is always asserted of a thing accidentally, and its
origin is external to the patient, or in it qua other (cf.
301b17ff). Natural is prior to unnatural motion in
definition, and further, Aristotle seems to Selieve,thaf any
. forced local motion will be eventually %ouné to depend on a’
nafura] local motion, if the explanatory chain ig traced far
enough bacK. Subluna;y change in general depend;;on the
natural motioﬁsvof fhe heavens for its existence ' (Meteor.
339a28; GA 777b31. cf. 194b13; 1071a13).*FUﬁfHeﬁ reason for
believing in an eventual-natural motion comés'f;om_Physics
294b30-295a9. There he argues that there can be neither
constrained motion nor rest without rlatural motion or rest
(cf. 215a1ff}. We know from other texts that the accidental
is never the §f§ia of the per se (e.g. 198a7ff cf. 1065b2);
also fﬁat Aristotje thinks unnatural motion canhof be

_________________ N

48 Here are some o% the clearest‘referénces: 369a20;
1026b30; 1072b12; 1224a15; 1368b35. .
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eternal (e.g. 269b6-10; 286a17;’296a32f5 301a6f). From these
claims, together with the claim that whétevef'is constrained
must be constrained by the dunamis of somethingveise, it
follows that aﬁy consfréined local motion eventually
requires a natbral ﬁotioﬁfas its aitia which does not ;n
turn have a prior, unnatural aitia! A similar argument is
given for ﬁesf, at the beginning of Qg§Caelo II1.2: if a
thing &t rest is‘constréined, someth%%@sﬁpét be hindering
it. But there carnot be an infinite serieé of unnatural
éonstrainté; s0 there must be things which have a natural f
place of rest. All. this is a considerab?e extension of whét
Aristotle says fn Metéphysics V.5 about necessity due to |
compﬁ]sion, but it makes up an important part of his’§ccouni

of necessity in the naturaf wor 1d.

tThat Which Cannot Be Otherwise

From the fact that the exercise of a dunamis.may
constrain the behaviour of another thing, it does not,. of
courée, follow that the constEaiher acts out of a necessity -
of any sort. Besides, Aristotle believes that many chdﬁées
in the sublunary realm are matural, and hence not
constrained, and tﬁét in the heavens tpgre is no constraint
at all. Let us therefore turn.to the iast,tyﬁé pf necessity
discussed in Metaphysics V.5, from which, Aﬁistbtleggﬁys,'?
al the others are somehow derived. At 1015a34-35 he
chafacte}iies it as ‘that which cannot be otherwise’;

elsewhere when wishing to contrast what cannot be otherwise:

>

"
> '
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'Aw1th both hypothetical necess1ty and that of the compuls1on
type, he calls it absolute, unqualified, or str1ct necess1ty
(haplos: e.g. 1072bi2; 639b22f). In our passage he shows
priefly‘that things necessary in the first ways mentioned
cahnét be otherwise. With regard to fhe compulsory he says
- that the compe]]ing.force is such that we cannot do other
than act or be acted on in the compulsory way; and with
regard to the (hypothetically nécessaﬁy) contributing
factors to the good, or to life and being he points out that
" the case is similar and the thing cannot be 6therwisel The -
latter part of the relevant texf'reads: , |

And similar’y a.  regards the contribut%ng~

factors [stnaitia] of life énd of good, Whén

in the one case Jood, ih the othér ]ife‘and

béing, ére not cossible without certain

Phingq;\:he;e ar 2 necessary and this aftia

is a Kind of nezessity. |

L 1015b4-7

The aitia he spea 5 of here as a Kind of necessity and wh1ch
is associated withk ‘we contributing explanatory. factors at
certain other passages seems to be-1dentif1ed with or said.
to be in the mattc- (cf. e.g. 200a13-14; 642at1,13-17)

‘ Aristotle now states that strict demonstration is a
necessary thing. The fact that he singles out demonstrative
syllogisms, as opposed to syllogismS'geﬁerally, suggests
that he is referring to the necess{ty of a scientific

conclusion rather than the necessity of a deductive
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“inference.4$ The aitial of its necessity are stated to be

[

its'bremiSSes} that is, the impossibi]ity of their being

':'otherw1°e At Posterlor Analytlcs [.8 he seems to argue that

2 a prem1ss is necessary only if it ho]ds at all times; and

further, that a prem1ss,1t holds only at those times during
which its subJect exists. In his logic, universal

propositions have ex1stent1a1 1mport, so he wants to "’ say

']

that if P holds of all S, then there must at all-t1mes be S,

and P must always hold of it. Aristotle assumes that a thing

1]

is perishable if and only if at some time it perishes.5° He

draws the consequence that there can strictly (haplos) be no

demonstration, and no knowledge, of perishable things
(75b21;f). Since all substances in the sublunary worid are
perishabTe, this has causedﬂhis‘interbreters worries about

what he takes the scope of 'science' to be.. Somet imes (e.g.

49 He may be referr1ng to both together. On necessity in the
syllogistic, see Ch. 2 of Patzig, second edition.:Patzig
discusses at length Aristotle’'s attempt to make out-a .
distinction between (a) the simple or absolute necessity-of
some propositions; and (b) the;re]at1veg§§cessity associated
with deduction. Patzig’'s vieW is that Ardstotle mistakenly.
believes there are two types of- necess1ty (absolute and
relative) which both apply ‘the conclusion of a
demonstration; whereas in fact (Patzig claims) Ar1stot]e is
dealing with one type of necessity (’logical’ or " by
definition’ ) which is applied to.two types of proposition,
viz. universal propositions about predicates or terms on the
one hand (syllogisms), and universal propositions about
individuals on the other (the necessary conclus1ons of
demonstrations, for example). In my view, Patzig's
discussion is needlessly complicated by h1s own failure to
distinguish between two questions: (a) Does Aristotle
confuse de re and de dicto necessity? and (b) Does Aristotle "
confuse Nec(If A then B)/with (If A then Nec B)? Batnes’
English translation makes some emendations in this
connection. Compare also Patzig's Preface to the Second
Edition. .

50 See espec1ally De Caelo 1.12. R
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" An. Post 1.27,30; I1.12) Aristotle qualifies this by talking

as though there can be demonstrations in which the middle

_term holds for the most part only, a ‘concession to his

desire to grant knowledge of sublunary species given his

belief in contingency below fhe moon . ‘
He goes'Qn to state in Metaphysics’V.S'thatithe

necessary in the primary and strict sense is“the haplos --

the unqua]i}ied or simple. The argument is that what is

strictly necessary does not admit of more .tates than one;

. Aristotle wants to include all possible‘times as well as all

possibilitias at some given time. Thus he is ru]%ng out any

possibility of change, as well as the possibility of

‘ othérness at some given time; hence his mention of eternity.

. {1015b15). What does not admit of more than»one'statqvis'

i

L;%imple or unqualified, so the strictly and primarily ﬁ

necessary is sifple. Aristotle is clearly thinking of the

first mover, God, or first movers, if there are more than

one (cf. Metaph. XI11.7; 258b10, 259a7). He also has the

‘heavenly bodies in mind, ‘since althougﬁ they—are,in motion,

their movements are eternal and simp]e? and the bodies+
themse lves areAunChangeéble (cf. Cael. 11.6). Thfs and, his
ear11er remark at 1015b10 -’ they are the or1g1n of nece551ty
in other th1ngs confirms that compu151on and hypothet1ca1'
necess1ty are not only posterlor to the third type of |

@

necess1ty in formula but that there is causal po : rity .

. as well. He ConC]UdeS by say1ng that noth1ng con:  “

E)
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fﬁfjs}taken for granted by him that there is not the
 faintest trace of. accident or chance in the heavens (cf.
1§6b1; 641b23kf

If there”is patural contingeqsy, therefore, it will be
in the‘realm of things under the moon. In the final cgaptér
i will specd]éte a 1itt1e fﬁftheﬁ about what we should take
a claim of_naturgl necessity to entail, and about

Aristotle’s theories coneerning such necessity.

e
b

st
e
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'B. Natural Necessity
' Let us take some time to establish.on our own behalf a
workfng.definition 6f“naturai neéessity. Suppéée Someonevon ,
a bridge dfops a pebble WEich, falling at tﬁé usual
véloéity; nafrow]y misses a passing philosopher. He wondérs
whether it could have hit him, say. More‘precisely} let Qs
imagine he wonders whetﬁeh once dropped- it was necessary fon
the stone to travel just the path it did, at just the speed
it had. We must be careful to distinguish a number of

problems here.

Some Clarifications.

First, it shou]d'be made clear that the issue is not,

" or at least not first and foremost, about thé'necessity of

the pdst. We are not worried about whether it is possible
for something now to change an evént which Ha§ a1ready  "
occurred. This is perhaps'obv5ous. but a second poinf i;.
Tess so: we will taKe‘it\a§ granted that ‘the stone had the
characteristics it did’whéﬁ it was released, even if it
could have changed afterwardp The idea is to évoidﬂany
digtrécting,éﬁggestion thét perhaps‘thé very stone that was
dropped {here the spedker points) could al]-alongvhave been
different]y constituted. In fact, we'are OnTY"incidentalfy
‘concerned . with this partitular §tone, and we assumé that

another of similar size and shape and weight1WOUld have

served to pose the same question of necessity. Taking it for B

granted that the pebble was as it was when drcrpéd helps to
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free us from inqyiring into the criteria of identity fors
stones, a difficult subject, and thus means tha£ we will not
need to ask whether or when our stone could have héd a
different causal histéry w?i]e remaining the same thing. For
similar Eeasons,_just when a change in it éfter‘it_was
dropped would have given us a differenF stone is. likewise a‘
problem that can be iénoﬁed: answering itr{s not requisite |
for determining whether it could have éhanged (be it
eséentiéfly or éccidentally) after being released so ag to
;;alter its path or speed,‘which igs part of our question.
‘Given.‘then,\tﬂat our stone had these features, could jt or
a relevently similar stone have behaQed differently?

There is.another interpretatfon of the questioﬁ "Could -
‘the stone have‘dbne otherwise?’ that'should be distinguished
from the: interpretation I would have us put on it.lWﬁgmay as
well call it the epistemic interpretation? On this;fééding
- to ask whether an object necessarily travelled downward is
" to ask whether it is cértain to have done so. We can imagine
., someone, wﬁén_asked if he is sure, saying ‘It must have gone .
~in that direction; he told me‘SO’f What is asserted on the «
épistemic,réading'?é that the epistemic resources at hand --
the evidehce, if you like, wﬁether.present or available,
eitﬁer,to a community or to an individual -- does not allow
any otheF,,bompetiqg claimyto remain in the field as a
possibility.5! The epistemic use is close1§ related to (and”

5! This is only one sense of ‘certain’, though an important
one. Compare epistemic and non-epistemic uses of 'possible’,
sometimes distinguished by the expressions 'possible that’
and 'possible for’ respectively. That it is not possible
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perhaps in partArests’upon) another: the necessitybof a
~conclusion’s fo]]bwing given appropriate premissés. the
nece§§ity of what is asserted given that it is entailed. A
consegueiice, or the necessity of validly drawing it, is an

inability to accept'a antradictory conclusion if the faws

£l

of logic are to be observed. Inferential necessity is

related to epistemic necessity in this way among others: if

the premisses are known, then what.follows will be

L]

R4
vl
A
e

inferentially necessary and will sometimes as a result be
epistemically necessary. Logic and the premisses may be

enough for the conclusion to be certain for someone.

i So far, we have a question and some unwanted construals
)

f it. What we want is an interpretation which allows us to

better understand the assertion of naturaiuhecessity. Let us

~consider aﬁkéxample of inferential necessity that is

directly relevant to worries about naturaj necessity: given
some re]étivefy'éimple accidental generaliiations about the
way actual physical objeéts move, and given an approﬁriaté

descripfion of some such'object and its circumstances --‘séy

a étone that is being dropped from a bridge -- one may be

able to draw.a consequence about: the behavior of the object.

That is, it may be possible to validly derive a cpnclUsion

~which describes what the stone will do. If someoLe’then

51(cont’d) .that a rock has shot sideways does not entail
that it is not possible for it to have done so. Let
N=Necessary, .P=Possible generally, C=Certain and -
EP=Epistemically Possible. Then Nx .iff -P-x, and Cx if
-EP-x. I believe there is a close.tonnection between

“ necessity in general and certainty in particular, but for

now it is simply important to note that natural necessity is
not the same as epistemic necessity.

\
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asks: 'Could the stone have done otherwise?* and one tékes
hip to be questioning the necessity of the inference, . the
answgé will be ’No’..Granted the 'generalizations and the
description of the object in its circumstances,.if.the
conclusion fé]lows the prediction of behavior must be
-accepted if consistency is to be maintained and the behavior
truly described. Another way to put the §ame point is that
when one says the rock must travel such-aﬁd-such a path what
one might mean is that given the laws of 1dgic'it must for
the course of nature to remain constant, i.e. for the simple
genera]iiations about object movement to be preserved. b
Notice this does not yet reduipe that the generé]izations
about behavior suppoct_gbuntEPQfactuai reasoning about what
the rock would haye”dbne under merely ‘possible |
circumstances. §o far,;it might still be a simple matter of
fact that al]léctUal stones released under the circumstances
travel downwé?é‘in this way. Similat]y, given that all
objects Offé*certatp.type - call it the ’widget-tybe’ - -
just happéatto be(Bn a particular table one might ask 'If |
Widget #11 is a widget, must it be on the table?’. When the
questién is conétrued as beingt;boutlinfereﬁtiél'necéssity.
(' Ms t it\follod!:) or epistemic necessity (‘Must it be, if
wﬁét we Know is true?’),“the anSwerbwill be ‘Yes’. Episteth'
'atihd‘infébehtial ways of construihg the question are distinct
‘ from the reading that asks. about naturatfnecéssity. They
are, however, perfectly plausible interpretations in some

tay

" contexts, and might be distracting to us if not recognized
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for what they are.

An Account

When does the question of natura] necessity arise7 It
does not arise unt1] the question of: Capac1£1es or abilities
is ra1sed If "ability’ is the nom1na11zat1on of ‘can’, then
supposindwfhat something is necessary if and only if it
Eannot be otherwise the c]afm can scarcely be denied. But to
say thaf a claim of natural necessity raises é question of
a@ilities does not yet do enough to distinguish natural from
1h§erent1a] necess1ty, since if an inference is necessary
thg%e will also be something capable of ground1ng, or able
to prport that 1nference A1l rmecessity carries with it
the not1on of ab111ty, but in order to show how natural

necesSf&y differs from the necessity of inference we must

that a]though ordinary usage sometl_ ﬂ“ﬁeserves ability’
for the ab1112%es of conscious agen%ﬁs; am talking about

"ab1l1ty in the bﬁbadest use of the term sucﬁ fhat something

_is ‘able. ?f and only 1? 1t 1; ygﬁ‘ome way adequate If the

' 1nterchangeab1e use of these eXpPeSSIOnS seems at first
glance slightly awkward, it has the advantage ofkdraw1ng
attention to a certain sameness of meaning that 12 not
always remarked. Of course it does not make sense to speak

of ability or adequacy without saying what the able thing

can do, and what the adequate thing is adequate for. sf}f

fixed vocabulary is desirable, let us_call the thirg ob*@
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things said to be adéquate thé subject or éubject range, and
the thing it is.adgquate or inadequate for, the objective.
There .s one mofe point that is worth mentioning here. We
say a thing.is adequate for some objeCtiveneither when it
can aﬂ] by itself accomplish the objective or when it can
play a part together with other factors in accomplishing
tha£ obsective. For example, the High Level br%dge is able
to hoid up é locomotive. It plays a part together with —
factors like a §olid river-bottom. Or again, a ﬁbemiés is
able to ground a conclusion when if is joined with other

'premissés. Let us say*?;.caseSAof this Kind that the subjéct
is adéquate in<jts own way for the‘objective, reserving the
simple expression 'adequate’ for complete adeqUécy. %?

- Now welcan formulate a rough workifig account of naturaliw

necassity. Natural necessity is oftgn asserted refative to a
given background of factors which ar® assumed to exist and
taken as granted. To assert of some X, an event or st;te or
process, that it is naturally necessary is to assert that no gx
subject s.is adequate in its own way,’togéther with the o
given_factors. to bring about or eaUse an alternative to x.’

In other words no subjecf range r which includes both s and
the backgboundufactors can by itself cause not-*.'The
introduction of causation distinguishes natural from
inferential necéssity.52

- e = - e aw -

’ ‘ . o
2 A simplified corresponding account of natural possibility
is: for some subject, A is naturally possible iff the
subject can,{or is adequate to, cause, it. If every element
in the subject range actually exists, then A will exist as
well. I am taking it that to say "X, or X together with a
range of other things is adequate for Y' is not yet to
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The schema is quite abstract, and not altogethet clear,
bqt some of the intuitions behind it are ffmi}iar. We think
that something is naturally necessary if and only 4if nothing
‘can causevft_tp be otherwise.53 Here is a typical example
having factors théh‘w' assume as given: a tree cannot reach
a height greater than fbehty feet glven the pnevalllng
climate. . (The soil is - not in its own way adequate ) Its
Shortness is thus said to be necessary. These usually tacif
cohditions can always be built into whatFI have called the
subject range. That is, we can still say simply.that the
'subject'range is not adequate, meaning to include the ¢

prevailing climate. Of course, sdme'parts of the subject
range will be of greaier interest to us than:bthers and
hence will tend to be fhought of as 'the subject’, just as.
some parts of a sufficient cause generally w%]] be of

greater interesf to us and will thus tend to be called 'the

5

cause’ . The limiting case of neqessity, if there ié such a |
thing, is t2§{ case ih~which nothing is taken as granted:
Cosmic.Qece@sity. In this scenario there is just nothing at

B T T

52 (cont’d) commit. oneself to say1ng (i.e. not yet to entail
that) each part of the subject range exists.

A little more concisely: let r=Subject range N=Necessary,
P=Possible,  A=Adequate to. cause. Then, o

(1) For any r, Px iff rAx : o

(2) For any r, Nx iff ~(rA-x) _—

It follows that for any r, Nx iff —-P-x —

I will not claim that this is the.only or best analysis of
the notions of necessity and poss1b1]ity, but 1tﬁyas seemed
to me a useful schema to work with.

53 Two pressing questions (among others) that canhnot be
dealt with here are

1) What difference does the shift from ‘can’ to ’'could’
make? o N :
-2) What is the relation between necessity and dependence?

L1 .
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. about more modest-forms of necesy

- whetter it is p0551b1e for our t'nvaf
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all ‘that can br1ng about or cause not X, peried But‘P

ord1nar1]y we-are, or at least take ourselves to be, talktng

B We want to know

9

s to mdve that rock

'b]ocK1ng the road, for ‘example -- whether th81P push1ng is

“adequate th its way (togethen with the force of gqathy and

* “

such other unnamed factors as may be operative) to bring

* about motion. The question of determinism is not generally

thought to be raised in these cases, and until it is shown
how and whether these humble, assertions of necessity really
ipvolve Cosmic Necessity it is best not to automatically

»

assume they do. .

Th1s leads me to say what I thlnk the v??tues are of
ta1K1ng,about natural hecess1ty in the above way. The schema *
I have offered ie flexible enough to accomodate some |

ordinary ways we speak, and doeg not beg questions abdut

causal determ1n1sm For example we ordirfdarily think that 1t

“is necessary for us to die at some time or other, our will

9

and desire to the contrary notwithstanding. Nonetheless, we

_believe ourse]ves'capable'of taking steps’to avoid’ i¢ds

happening today. Whether or not we are right in eitheh case,
we can express these claims using the 1anduage of adejqacy,’
or of joint-adequacy under.given gtrcumstances,,for cauetng
effects. Again, we may wish to distinguieh between claims
about the necessity of‘seme/event given the laws of nature

that there are, and the‘neéeésity of the laws themselvesz

The account allows us to pose the'problem, and by pointing
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us towards'questions about what the subjects, Objectives and
background factors are, g1ves direction to .nqu1ry Finat]y,
it emphas1zes structural s1m11ar1tﬂes between talk about
what conscious agents can do and_talk about other 1nstances;
of causal ability,;that of br ~~es to support heavy loads,
>.for example: For!such reasons as tnes%'tt seems to me a
nelpful and certainty:non‘triviat etarting point. If.itbﬁs
not exactly right,~it cannot be far WPong.

'/Retubning to our initial it]ustration, we can give it
an Aristotelian flavor by supposing that tne stone hds an

1mpulse to rea11ze its form But perhaps there was an air

‘:Qﬁééent adequate in its own way (though some other

factégkwas ab:ent‘vto torh a wind, in turn adequate together
witnaﬁéner c~tor- to hinder and deflect the stone. Then we
wou 1d be’inclined to say that the stone could have done
other than fall as it did. The.air mass, as we might put it,
vhad.an unrealizZed potential. Because the stone would not be
a stone, however, if it did not have this impulse, notntng.
is able to prevent it from having its own natural potential
and imputse as long as it.exists.kﬂo destroy the impulse and
arché would be to destroy the‘Etone |

Using our account of natural necess1ty we can construct
an account of natura] hypothetical necessity. To say that a
thing X 1s‘naturally necessary, for some Y, is to say that a
given sub ject which does not include X is not adequate to

cause Y's e%i‘@ence Food is naturally necessary for human

life to cont@ﬁf“,~1f and- only if food is part of a subject

r
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range adequate#to cause human iﬁfe; ahg thé‘é is.;;thing’in

addijtion to food which, together with the rest of the Y
subjéct range, is adequate to cause life. This is'aVQéry .
diffigu]t thing. to state clearly énd undgréténd; indeed, to
understand‘natuggl necessity with perfect preEisi&% would be
to understand the question of causal'detefminism a§.we11 as
-the naturé o?ihypothetiCal necessity: It will not be
ipossible to eXdere the sUbject thorough]y'here, and one
more example must ;G;}igé. Sppbose there ;s a river‘f]éWing

| down to the sea. Someone says: ’Although-thié river actually
takes: route A instead of route B;‘{here is no neéessity fbr:

it to do so in order to reach its goal, since route B is
also a possibility’. What shall we take him to be claiming?
It is not befhg asserted absolutely that the riVérfcoufd
naturally take route B, but that it-could:haturally‘takr
route B to reach the séa. The two claims differ-in that the
former asserts ngquacy of a subject to bring“abOQﬁ the |
‘taking of path B, wher cas the 1attef ésserts‘adequacY‘of
taking B (together w:th other factors of a subject rénge} 
for reéching the sea; We mﬁst unaeﬁstand ihe denial of
necessity as a claim that taking B instead of taking'Aiis
adequéte, togeth;r with tHe gi:en range of‘causalnfactors,“
to accomplish the end in view. Whether or not such claims
are ever tfue. tRis or some similar. way i:,the way we must

take them in order to make good sense of the problem,

1%



" A Disputed Oue§tionh v

One'of-the more'notly contested ques;ions.in necedt )
Aristotle scho]arsh1p is whether he takes_ a]] non- compSlsory'] ‘
‘necess1ty in the world of ‘'sublunary generatlon to be ;
hypothetical. On the affirmative s1de can be found among
others, D. M. Balme, W. Kullmann, A, Preug‘and H. Weiss.
Those in d1sagreement incluBle W. Charlton, J.. M Cooper ‘G.
F1ne- M. Nussbaum, and Richard SorabJ1 One way oF putt1ng
‘the question- is to ask whether Aristotle holds that the {7‘
coming-to-be of any part1cular thing under_the moon is R
"necessitated by causes, or‘whether,all'neoessdhy individuais}
ane on]y‘neceesary given that some good will e%ist or be
bnoagntAeboot. Thie’queetion is narrower than the‘general
qdestion'@f wnetner Aristotle is a determinist, since some
- of his‘digcussion of whether-future events are determined
centres, not on the inexorability of (certainl'on.all) .
oausa1 sequences running their course, but“on~oonsideratﬁons
like the law of the excluded middle. Never theléss, though
not so broad as the problem of determinism, the problem of
causal necessity in Aristotie is-§§i11 a bYg one,'énd in
subsequent‘pages [ cannot hope to touch on all thediesoes.

One reas: n for the d1ff1culty in understand1ng
Aristotiie’ s remarks about causal necess1ty has been ‘
discussed earlidr: the complicated re]at1onsh1p between -
‘aitiai and cause; A second reason has also been ment ioned.
| lthough“expressqons for must’ angd of necess1ty occur

—————————————— (p

5
1 am thinking her!"bf course, of De Int. 9 and its
(. aC!ission of the future sea- battle

o . ' . . : “
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over and,ovér aga1n in the COrpus, Ar1stot1e seldbm makes it

M

c]ear prec1sely what is asserted to be neceéEaryJ nor :
exactly spectf1es the subJect and obJect Qf the 1n;b111ty
that "is 1nvo]ved Two*further representat1ve examples w11l

be offered At De Cae]o 301a20ff Arwstot}e states that there .

~

‘are bodﬁés w1th the natural capacities of We1ght and

1lghtness, and he adds ' Of necess1ty, we assert they wmust

,Amove, and a. moved th1ng wh1ch has no natural 1mpetus ‘cannot
move either towards or away from the centre, But whether )
the‘nece;sity for motipn’iSGthe necessity of an argunen?'s

: conclus1on or of some other. necessary truth, or whether it
is a form of natural necess1ty. or -whether 1t s a

metaphys1ca1 essent1a11st c1a1m ho1d1ng of each Tight.or

\

heavy thlng -- none of these can be decxded from the

context Try1ng to answer such qdbst1ons using what 4 £
. r.
Arlstotle has given us 1s rather Jike try1ng to do watch

>

. repa1r with carpenter S tOOl‘l the tools are unsuitable, I

,do-not mean to soundtungrateful to Aristotle. Hammer and »

chisel are sometimes just'what is needed. Only, they should ;f%

. not be used for the wrong job.
4 - -

A second example is taken from Aristotle’s biological

~

writings, where an apparent contrast between hypothetical

* "and non-hypothetical necessity in nature is frequently

drawn.%®> In De Part ibus An:mallum Iv. 9 Ar1stot1e 2k

‘é
exp1a1n1ng why certa1n Cephalopoda have tentacles and

suckers He states that these appendages aWe present so that
55 The example is ment1oned By Kqumann 'See pp. 329-38,
esp 338. , .
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the1r owrers can él themselves or rema1n«mooned catch

prey at a d1stdhce and brlng it to the moutﬁ amﬁ can employ :

them as hands for offense and defeﬁce and for other uses
-t Lo
-12) He then says that the suokers are set in a

% ' ‘e 7

~1n all the Cephalopeda except in one K1nd of

3‘;Wﬁ1ch. as it is long and’ sl1m by nature, hag only |
o T .

.'5';:,'
D
&

S

o For a narrow space cannot posg1bly adm1t of
N - ) P »
‘ <2§pre than a single row. Thls exeptlonal

character, then, belongs to them ‘not

because 1t is the- most advantageous

arrangement but necessar1ly becaUse of the .

PE

1

. proper, account [ldlon logon] of its be1ng

DRI N 1685b12-16)
Clearly the p01nt of the quoted passage is to explain why an
~?£octopus of th1s last type has one row of’suckers rather than
”two One row is not so good an arrangement or‘at least no

\

better an arrangement than two rows 1f two an be’
convenlently arranged. Hav1ng .one rather than two is
therefore‘not to be explained by hypothet1cal neCess1ty
However *hav1ng one rather than no rqws at all can be‘
explained as being hypothet1cally necessary db Ar1stotle S
view® the suckers exist by a natural hypothet1cal necesstty
if they play an l2L1spen51ble causal role in Keeping their

. particular pQSSeggors alive?utheir existencecan»alao be °
inferred (in virtue of the private account of their’ownerjs

' being) on the hypothesjs that a weli-formed octopus of this
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typé is to cont1nue ex1st1ng Thus KF1stotle wou 1d w1sh to

- clatm that there w111 be aa hypothettcal nedessity both

\

o 1t is p0551b1e that he is also clatmtng there is a causairn

t

1og1cal and natural that a row of sucKers be present, if
f

there are to be creatures of th1s type -But Aristotle

_ actually seems to be appea]tng to other sorts of nece551ty
| in the quoted text for he says there that a narrow space
. o?nnot possibly admi t of more than one row- Th1s (aEal1ng ;:ef

" with relat1ve s1zes) may be e1ther a’ necess1ty of geometry,

“or a natural neces51ty concerntng the 1nab111ty of a smafl<_'

':if [

tentacle to funct1on with too many suckers, Or'both Agatn,ij;A

nece551ty for certa1n temporally pr1or creatures (or che

‘ factors) to produce (barr1ng h1ndrance) a 1ater substance

}

i w1th but one row of suckers. In other words, not that tf a

\

future ootopus will “be then one pr1or row of sucKers must 1ip
be; ;E?ther that if a prtbr octopus (or other mater1a1 Or B
agent factors)-ex1st now, then a 51ngle row of suckers wwll
be caused of necess1ty under appropr1ate c1r0umstanc€s do
not say that my }1st exhausts the types of necess;ty that
Artstot]e might wish to assert concernlng the smal]-armed ;*
octopus. It should in any event be.realized that the 'fi

neces51ty operator can do a number of d1fferent Jobs 1n SUCh

* cases, and that Ar1stothe is seldom at pa1ns to gay wh»ch

purppses it is serving. e ?% ~

4




" perfectly c]early believes.' (p.88) Grant that all
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N The Balme InterpretatIOn A S _
“ . .
In connect1on with Aristotle’s wr1¢1ngs on necess1ty in |

Lunature Dav1d Balme s 1nterpretat1ons are somewhat

l

' representat1ve, and because a gopd. deal of recent d1scuss1on

has taken 1ts start from his 1uc1d exegesis, [ would 11Ke tof;'

summ3r1ze some of what he says.>®§ N -
/ .

Balme tﬁ;nks Ardstot]e is comm1tted to the view that
fa]] th1ngs that come to be are if necessary only ‘ |
hypothet1ca11x;necessary (p 80).57 He grants that Aristotle
does not prec1se1y say th1S but he holds that :%-must be
~the<Ar1stote11ipvyjew S 4 hypothet1cal nece551ty and

' teleology are more than.' '‘al’s ot exp]anatmons -- as he '

?

L4

.hypctﬁetical neceési{y applies to things that come to be for
‘_

-~

an end. It cannot be, according to Balme, that an event
occurs both (a) fqr{an end, and (b) as an absolutely
necessary result 6% (teﬁpcpallyvbrfor) material/agent
factors like heat'abd'cold. He asks;

If the'acticn of heat is ab®olutely

‘necessifabt, what meaning is left fpr;(a)?

We should have'to‘sgppcse«that aaghcst in

the machine sWitches'the heat on and off, .

but in that case what becomes of absolute

necess1ty°’ (p. 79): o . .

,‘55 I ‘rely chiefly on his Clarendon Commentary on De Part ibus
Animal ium I and De Genenatrone Animal ium I, esp. pp. 76- 84
93-98. g
57 He actual]y says ‘all things are always and only'; but
the weaker claim will do and is a more plaus1b1e reading of

~Aristotle. ‘ :

’

.



S1nce all th1ngs w1th natures come to be r the sake of
“ends on Artstotle S theory,‘and sane th1s would prov1de
only an ‘as _if for aﬁ end’ éxpﬂanation if Lhey were
aBso]ute]y necessitated-in the other way and sin =
Ar1stot1e does not believe in mere ‘18 ¢ ex, a ations. ho
must deny that pvnor matertal/agent f1.tors oroduce :vents
’of (absolute) cabsal necess1ty Tl s .- tr; nub of Riime's
argument. 58 /'f- q
. There afe qutte a number of passages - L ogic:l
works whtch/seem to contrast materta],agent necessity « ¢h
" hypothetical nebe551ty 59 Balme is, of cour .~, -aware of ,
them, a;d-hasran explanat1ont He cites as an example De~
Generat ione Animalium V 778416-b19, where Aristotle says
that the eyeris for the sake of semething and fs
hypothetteadty necessary, but that its'being Stue'is not for
the sake of anything and'is'hecessary,because ofiratural
action and reaction duningwits coming iato being. Balme
suggests that what is intended here is only a cohtrast '
-between dltimate\and/proximate hypothetical necesstty.
Bluenesg .is accidental to eyes; therefore the blueness of
its matter is not for the sake of an eye. And it -cannot be
hypothet1ca]1y necessary for the eye's existence. Now, there
- are parts to an eye, and these parts are (potenttally)

matter form éomp]exes in their own right. f\\riq’ , the

matter of a part of an eye is in its™turn (potent1at}y) a

58 Cbmpare J.. Barnes’ notes on An. Post. 94b27-37.
58 For a great many references. see'Sorab3i, Ch.9, notes-
15,17. . 7
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substance composed of matter and form. The matter - of the
1ower>€&ages, says Balme, is.af most: u1t1mately, not
proximately for'the sake of, and necessary for, the eyes |
(pfé1). What ts,hypoﬁbeticajly necessary for a lower stage
complex is not §1Wéysffor'the sake of a higher stage
complex To'shift'eiamples along wi th Balme an animal may
require 1imbs for walking, wh1ch req91re a JO]nt and r1g1d
lever made of flesh’ and bone. Bohe is brittle; the

. brittleness, however, is not proximatety necesSary‘for
animals, (being accidental) but is only ultimately
necessary Again, an‘animal may require plants for.food and
a plant may require some parts, 11Ke thorns and wood dh1ch
are 1nd1gest1b1e Tharns are acckgental to food, and are w
eyen liability, so they are not proximately hypothet1ca1]y
necessary for #bod but on]y ultimately. Bagme s suggest1on
is that Ar1stot]e found it natural to call ultimately
‘necessary things nxessary@n account of\ the matter, without
thereby committing himself to any absolute ‘necessity in the
realm of particular becoming. Matter is a]ways capable of

being-otherwﬁse. so that in the case.of:eyes matter which is

-potentially blue may turn grey, “yellow or dark. Thus. on

\

Balme’s reading of'the"blue eye' passage, a Kind of causal -

contingency always creeps in at:the level of. matterh‘An eye\'

requ1res parts which in turn requ1re matter that*f
be blue but- which could be other This cont1ngefi
just our uncerta1nty about the way things worK'Pbu1‘¢s

actually present in the world, in part because fresh

1
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beg1nn1ngs of motion apejalwéys‘occurr1ng (p. 82) ' € N
" $ L—\ # o
'Object1on to Balmé . ¢ o = s

How ,much’ of Balme's’ 1nterpretat1on is accarate° It

shou\d be remarKed at once that h]S explanat1oﬁ does not .

R

show the blueness of eyes to be hypothet1ca]ly necessary 1f

matter at some level, could be othér than blue then blue 3

v
matter is not hypothet1ca11y necessary, even u]tlmately, for

4l'an eye. (It may still be indirectly for the sake of .the

"eye.) Nor is 1t obvious how in the:case of antma)s, having

//br1ttfe 11mbs i hypothet1ca11y necessary, d1rect1y or ¥

. otherw1se Suppose that to say bone is britt] to utter a

necessary truth.‘Thengthe quest1on arises why sthis tyge-o?

substabceQrather“than some other, is4required for 1imbs. If

the presence of brittle nather than non:britt]e matter in'

limbs is not naturally necessary in a‘hon hypothet1¢a] way,

then brlttleness in an1ma1 limbs i's not natura]ly o

R hypothet1ca1ly necessary prox1matgly or ult1mate1y Just
the same holds for .indigestible plants: unless there is a
maturadl, nonjbybothetical n cessity_tbat oeath comes to

'non-eaters of thorny things, there is'no hypothetical

necessity that if there be food there will be inedible parfs

to it. To put the matter short]y, hypothet1cal ne

these passages, if not inferential, will 1nvo1ve natural
- ( ,
necessity simpliciter. If there is contingency in the causal
order there will be naturdl hypothetical contingency. To
. . N -

assert natural hypothetical necessity of a thin& is to

1]

i .
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assert that nothing ¢§ able to nEblace it'in caus1ng some
oﬁﬁect1veg.8ut th1s is Just to say that the ob3ect1v€’s
vabsence taken together»w1th the necessary th1ng s ahsence is
. simply necessary h\Y thorny food 1§ hypoth\t1cally necessary
l_for Tife, then death is necessary in thJ absence of such
food: Ar1stotle htmself seems in a general way to have been
thinKking along stmi]ar Tinesswhen he said in Metaphysics.V.5
that hypothetical necesity was derived from the unquaiified

sortf Perhaps Balme has been m1s]ed in part by the easy move

- from ‘X is for the sake of Y' to ‘X is hypothet1ca11y

necessary for Y, a move which works if X fol]ows from Y s

qéf1n1t1on but fails if any a]ternaq gﬁs to X are adequate .

}toﬂdo the same causal work. ‘He appears to use the two
locutionSfinterchangeably. In any event, he just cannot be
.r1ght in saying that there is. thetical natural necessity
for Ar1stot]e~but none of a on- hypothetlcal sort. A{1stotle
is comm1tted to assert both hypothetical and ’ )

| non- hypothetlcal necessity .in sublunary generation, though

o g"

é

h1s theory of natures as both movers and ends rves to
obscure thts, espec1a11y when. taken-together with his desire
to ex in per sevacc1dentals like the blueness of some

_eyes.ﬂNanre as capacity cannot explain such traits if they

t of the actual nature, ahd this demands that

lower prder capacities be invoked. Because they are not

A d

>

,-h1ndered by the h1ggxr ones, and because their actualization ™

is more 1mmed1ate, and. because they are being contrasted

with the realization of a much greater good (the

s

-~
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fﬁmt;in effectsM
*in any given ?x

.-tQ1\

y . \ ] ; | A e
Comingjtfi§e>of an organism), it is eagy for Aristotfe t&° @ -
) R )
say that hey are realized’ not,forksake of the good, but of

« . -
negessjity T e sh1ft from 1nferent1a1 to,pon 1nférentia1‘
\
‘necess1 is easier at this level: ﬁ1re;uncontrolled ha¥

A}

f necessity but, again, it is hard to sa&

lanation what sort of necessity'is being e

’ spoken of. — 7,, R -
. . -. -~ . , N J ’
Cont1ngency §§k S .

&

i%& In po1nt1ng to cla1ms e]sewhere of cont1ngeﬁ%y in _J ~
atﬁre, howevenQ Balme Just]x\?mphas1zes an 1mportant
feature of Aristdt]e’sfthought. Though he says that’an v

active non rational capacity when i meets with a pass1ve
b Y

one in gn appropr1ate way must be actual1zed (Metaph IX 5)

3

the coming-to- Qg ‘of non-eternal part1cu1ar thi %)rs not

necessaryg The problem has to do with how w treat'the “in

=

an appropriate way’ clause. It s intend;ﬁ»
P - . \‘ ) . N .
hindrances, andaimperfedtions in; the matfer Of the.parties

»

< involved. .These circumstances are, according to{AristptLe’s

natural ph1losophy,‘an irreducible feature of the wor]d¢7A11
natura] and artificial agent capacities in the sublunary

realm are subJect to frystration either by ‘imperfection 1n‘:v/x:
the matter on which they work or by mot1ons which conf41ct |
with them (e. g. GA 778a4 8). The results are contraty to art

or nature (cf. e g. 770b9- 27). It)1s,}h1s liability which

explains why natural regularities under the moon are said bx

\; ., u' .
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Aristotlie to hold '’ for the most part’ only. 60

Someth1ng more must be said about capac1t1es To
ascribe an Aristotetian capacity to a subject is not“just.to
say that it,.together with .a range of other things, can
bring about or cause SOme result. The claim is stronger than
~that Suppose a man’s little fimger on a button, together
with a ramge of other factors 11Ke dynamite, an electrical
| Charge and sO on can brtng about the co]]apse of an o]d
‘_bu11d1ng Ar1stot1e would not say ‘that his finger has the
capacity to bring down buildings. One difference is that a
corresponding capacity to‘be moved must'be in a moved
object, and Aristotle seems_not to.want to redoce this
pa551ve capacity by building it 1nto the notion of an act1ve
- mover. We might be 1nc11ned to say that once a]l the parts
'of the act1ve cause have been stated there is nothing left
to say except that the effect will result, but this is not
Aristotetian:'In_particU1ar, matter which is‘operated_on by
a- capacity (either by an art orla nature).must haye a
6brrespond1ng capacity to receﬂve the form and if it does
not, the form will be 1mperfect1y reat1zed and the result
contrary to art or nature. Secondly, as I have tried to
jsuggest his»doctrine 0f~caoacities makes)tacit reference to
a SECKground of normal cond1tlons 61 These cond1t1ons are
v1olated whenever the actualization of another capac1ty
interferes. Cons1der the case of honey- water, for the most

e e - .- -- -

§0 See e.g. 25b14; 32b4 13; 134a7-11; 727b29; 777a19-21.
Ihese references due to J. Barnes p. 184, -

61 From a somewhat different angle, S. Water low discusses
this in Nature, Agency and Change Ch. 1, Sectiops 34fF.
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;part usefu]ifor a patient in a fever (1027a23-24). It might

be suggested that the exéeptioné to the universal rule can
be taken into aécount by 1mpr6ving medical science, .or by
appealing to some other science which demonstrateé using
neceséary premisées.?2 Aristotle seems to toy with this idea

in places,®3 but he does not embrace it, and his arguments

‘concerning contingency and spontaneity are not-compatible

with it. Hindrance due to the operation of other capacities

cannot be fully explained, nor can imperfections in the

| matter. Real contingency dbes‘after all creep in.

How are we to understand this? Is not matter at one

slevel of explanation just a form-r . er complex at some

- lower level? Prime matter, at the very lowest level, can

hardly be a source of contingency; So how can matter

. . '“ : .
introduce contingency? Why, for example, isn’t there 5
branch of science to tell us exactly how that subsjance

which will in fact become the matter of a monster will

resist nature? Aristotle’s lame reply must be that qua.

matter there is no scientific understanding-of it. There is

“no science of the way matter resists form; oth\e/Ecience of

forms which takes it as granted that form will master
;%/@oss in his Commentary makes this suggestion concerning.
e passage, and Joachim also endorses a similar claim in
another context (See his Irn:zroduction, esp. xxvii-xxviii)
Joachim allows that Aristo*le 'hesitates’, but he-wrongly

" attributes the hesitation to Aristotle’s anxiety to maintain -

man's freedom as an agent. In fact, Aristotle has much
broader incentives -- e.g. allcwing for spontaneous
generation and the existence of monsters due to 'failure of
the purposive effort’ (199 %; cf. Rhet. 136%b4-5; Phys.
11.4-6). : ‘

63 See Sorabji, p.20; .. Bdarnes’ notes on An. Post. 1.8,

‘which deals with demonstration of ‘'most part’ conclusiors.

3
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ﬁatter;'There is no moVing aitfa or natural capacity --
' 1

there are certainly no nétura] forms of monsters, he would

say -- whose mention explains the failure of the capacity in
guestion to realize itself. Further, what i per< when
contrary capacitieskcoaniCt is not itse ax..1 cadle by

reference té a capac1ty

These features of Aristotle's. thoaght are exemp11f1ed

by the discusion of accidents in Metaphysgcs VI.2-3. The
i N N N d . b .

argument turns on his definition of aitia in terms of

explanation. He reasons that there are accidental

conjunctions in nature: this is evident because there are

- conjunctions of a sort 'which are not usual, or such that the

mention of one thing does not explain the existence of the
other. For exgmp]e, a housebuilder may ‘happen to make a

house that 1sehurtfu1 to someone. Making a hurtful thing is
abcidenta;‘tér; housebui lder because it is neither for thre
most part nor self-explanatory. .Aristotie holdé‘that of an

accident there is only an accidental aitia (e.g. 1027a7-8;

- 1065a6-8); and because when exp]aining’accidenfélly it is

possible to mengjon an infinite number of factors -- there
are infinitely many accidental features to thing -- he

concludes that of an accident (here, perhaps, the making of

“a hurtful thing by a builder) there is no definite aitia

(aoriston: cf. Metaph. V.30; Phys. 11.5). That is, there is

no definite thing whose mention really explains the

~accident. Again, an aitia mugt be something whose mention is

explanatory; mention of the housebuilder doeslnot explain an

e
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infinite number of accidenta) tﬁihgs; therefore the
hoUsébuilderjpoés not produce them, at least ‘not in an
unqualiﬁied sense” (1027a5). Thus, whaf grounds'eristotle’s
claim tHat some things, namély écqidents, have no true
aitiai'is thé ckfiw that 225 accidéytal is not subject-to
explanation. We might be inclined to say that whether a
thing is accidental or not can depend 6n the way it is
described, and then to ask whether'éaéh event,‘siate or
process has someghoh-accidenta] desc?iption, We would, or
ought to, Eéﬁﬁy that a particular housebuilder plays a
'causaftfole in making life unpleaéant for people, just as he
does-jn piling up stones, even ié it is n&l s#]f—exp}anétory
to say so. This is not the wa; Aristotle thinks. He calls
non-linguistic things, not (or nof only) degcriptions,
-accidental. Of accidental things he says that somé tend to
be pfoduced by alien caﬁacities; but tror others thére is no
determinate art or capacity. 64 His-conclusion is” that not
everythingxwi11\be of necessity, and he means to include

individual events.-

Closing Remarks
We have examined a number of aspects of Aristotlé’sv
explanatory framework. A sort of leitmotiv running

throughout the inquiry has been his tendency to ignore or

(o}

.64 1027a5f. The text is somewhat uncertain here. He may be
sayifdg, not that some accidents are produced by alien
capacities, but that there are ‘capacities which produce
other things. The latter reading would if anything

- strengthen my claim.
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pass lightly over the distinction between causal and '

inferential relations I have tried tofpoint odt some ways
in wh1ch this tendency 1nfluenced or may have influenced h1s

-treatme_t o7 hecess1ty 1n the natural order. The ro]e that a
theory of capacities plays in his science has been -

11

especiad ly emphasiied.'To understand them'bropErly is t?
understand certain relgtiohs between the four explanttoey
'géEtors ol how fofmaT;~final, and moving factors can be
’identified foﬁJexamp]e Of course we’have not exhausted our
'top1c of cause and necess1ty in the Ar1stotel1an philosophy;
but perhaps enough has beer done to 1ntroduce it. To say
everyth1ng would be a great tesk indeed if these along with

being dnd the good are, as I suppose, among the few really

~Tentral preoqcupatipns?of his life's thought.

N

.
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