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PREFACE

I t  was the desire of the late Master of Balliol, Dr. Ben
jamin Jowett, as formulated in his will, that the proceeds 
from the sale of his works, the copyright in which he 
bequeathed to Balliol College, should be used to promote the 
study of Greek Literature, especially by the publication of 
new translations and editions of Greek authors. In a codicil 
to his will he expressed the hope that the translation of 
Aristotle’s works begun by his own translation of the Politics 
should be proceeded with as speedily as possible. The 
College resolved, that the fynds thus accruing to them should, 
in memory of his services to the College and to Greek 
letters,, be applied to the subvention of a series of translations * 
of the works of Aristotle. Through the co-operation, financial 
and other, of the Delegates of the University Press it has now 
become possible to begin the realization of this design. B y 
agreement between the College and the Delegates of the Press 
the present editors were appointed to superintend the carrying 

.out o f the scheme. The series, of which the first instalment 
is now brought before the public, is published at the joint 
expense and risk of the College and the Delegates of the 
Press.

The editors have secured the co-operation of various. 
scholars in the task of translation. The translations make ' 
no claim to finality, but aim at being such as a scholar might 
construct in preparation for a critical edition and commentary. 
The translation will not presuppose any critical reconstitution 
of the text. Wherever new readings are proposed the fact 
will be indicated, but notes justificatory of conjectural 
emendations or defensive of novel interpretations will, where
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admitted, be reduced to the smallest compass. The editors, 
while retaining a general right of revision and annotation, 
will leave the responsibility for each translation to its author, 
whose name will in all cases be given.

Translators have been found for the Organon, Physics, 
De .Caelo, De Anima, Historia Anim alium , D e Animalium  
Generatione, De Insecabilibus L i 7ieis, Metaphysics, Eudemian 
Ethics, Rhetoric, and Poetics, and it is hoped that the 
series may in course of time include translations of all the 
extant works of Aristotle. The editors would be glad tai 
hear of scholars who are willing to undertake the translation 
of such treatises as have not already been provided for, and 
invite communications to this end.

The editors desire to acknowledge their obligation to 
Mr. Charles Cannan1 for valuable aid. in the revision of the 
present volume, and to Mr. G. R. T. Ross for the preparation 
of the Index.

J. A . S.
W. D. R.

December, 1907. v
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A R I S T O T L E
DE SENSU  

C H A P T E R  I

H a v i n g  now definitely considered the soul, b y  itself, and 4 3 6  a  

its several faculties, we must next make a survey of animals 
and all living things, in order to ascertain what functions 
are peculiar, and what functions are common, to them. W hat 
has been already determined respecting the soul [sc. by itself] 
must be assumed throughout. The remaining parts [sc. the 
attributes of soul and body conjointly] of our subject must be 
now dealt with, and we m ay begin with those that come first.

T h e  most important attributes of animals, whether common 
to all or peculiar to some, are, manifestly, attributes o f soul 
and body in conjunction, e.g., sensation, memory, passion, 
appetite and desire in general, and, in addition, pleasure and 
pain. For these1 may, in fact, be said to belong to all animals. »o 
But there are, besides these, certain other attributes, of which - 
some are common to all living things, while others are peculiar 
to certain species of animals. T h e most important o f these 
may be summed up in four pairs, viz. waking and sleeping, 
youth and old age, inhalation and exhalation, life and death:
W e must endeavour to arrive at a scientific conception of ls 
these, determining their respective natures, and the causes of 
their occurrence.
. But it behoves the Physical Philosopher to obtain also 

a clear view of the first principles o f health and disease, inas
much as neither health nor disease can exist in lifeless things. 
Indeed we m ay say of most physical inquirers, and o f those 20 
physicians who study their art philosophically, that while the 
former complete their works with a disquisition on medicine, 
the latter usually base their medical theories 011 principles 436 b 
derived from Physics.

1 a 10 ravra. like rovrms a i i ,  refers to all the things enumerated. *«c 
yap (=  etenim, namque) confirms all from a 6 to a II, not merely the 
superaddition of tjSovt) and Awry. [‘ For these also*— sc. pleasure and 
pain. Edd.]

ak pn n
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436 b D E  SE N SU

That all the attributes above enumerated belong to soul 
and body in conjunction, is obvious; for they all either imply 
sensation as a concomitant, or have it as their medium. 

5 Some are either affections or states of sensation, others, 
means of defending and safe-guarding it, while others, again, 
involve its destruction or negation. N ow  it is clear, alike by 
reasoning and observation, that sensation is generated in the 
soul through the medium of the body. ,

W e have already, in out; treatise de Anim a , explained the 
nature of sensation and the act of perceiving by sense, and 

10 the reason why this affection belongs to animals. Sensation 
must, indeed, be attributed to all animals as such, for b y  its 
presence or absence we distinguish essentially between what 

. is and what is not an animal.
But coming now to the special senses severally, we may 

' say that, touch and taste necessarily'appertain to all animals, 
touch, for the reason given in the de Anim a} and taste, 

15 because of nutrition. It is by. taste that one distinguishes 
in food the pleasant from the unpleasant, so as to flee from 
the latter and pursue the former : arid savour in general is an 
affection of nutrient matter,.

The senses which operate through external media, viz. 
smelling,hearing, seeing, arc found in all animals which possess 
the faculty of locomotion. T o  all that possess them they arc 

20 a means of preservation ;^their final cause being that such 
creatures may, guided by 'antecedent perception, both pursue 
their food, and shun things that are bad or destructive. But 

437 a m  animals which have also intelligence they serve for the 
attainment of a higher perfection. T h e y  bring in tidings of 
many distinctive qualities of things, from which the kno.wledgc 
of truth, speculative and practical, is generated in the soul.

O f the two last mentioned, seeing,' regarded as a supply for 
the primary wants of life, and in its direct effects, is the 

5 superior sense; but for developing intelligence, and in its 
indirect consequences, hearing takes, the precedence. The 
faculty of seeing, thanks to the fact that all bodies are 
coloured, brings tidings of multitudes o f  distinctive qualities 
Of all sorts; whence it is through this sense especially that 

1 Cf. de An. 434̂  10-24.



C H A P T E R  I 437 a

we perceive the common sensibles, viz. figure, magnitude, 
motion, number: while hearing announces only the distinctive 
qualities of sound, and, to some few animals, those also of 10 
voice. Indirectly, however, it is hearing that contributes most 
to the growth of intelligence. For rational discourse is a cause 
of instruction in virtue of its being audible, which 1 it is, not 
directly, but indirectly; since it is composed of words, and 
each word is a thought-symbol. Accordingly, of persons 15 
destitute from birth of either sense, the blind are more 
intelligent than the deaf and dumb.

C H A P T E R  II

O f the distinctive potency of each of the faculties of sense 
enough has been said already.

But as to the nature of the sensory organs, or parts of the 
body in which each of the senses is naturally implanted, 
inquirers now usually take as their guide the fundamental 20 
elements of bodies. Not, however, finding it easy to co
ordinate five senses with four elements, the~y are at a loss 
respecting the fifth sense. But they hold the organ of sight 
to consist of fire, being prompted to this view by a certain 
sensory affection of whose true cause they are ignorant. This 
is that, when the eye is pressed o r 2 moved, fire appears to 
flash from it. This naturally takes place in darkness, or when 25 
the eyelids are closed, for then, too, darkness is produced.

This theory, however, solves one question only to raise 
another; for, unless on the hypothesis that a person who is in 
his full senses can see an object of vision without being aware 
o f it,3 the eye must on this, theory see itself. But then why 
does .’the above affection not occur also when the eye is at 
rest ? The true explanation of this affection, which will con- 30 
tain the answer to our question, and account for the current 
notion that the eye consists of fire, must be determined in 
the following w a y :— -

1 Plato, .Theaet. 2031)., had laid down this proposition. The comma 
should precede dkova-ros in a 13.

2 The phenomenon occurs even without pressure, when the eye is rolled 
voluntarily from side to side in darkness. [‘ And.’ Edd.]

3 For alaBavofievos here cf. 448a 26-30. Thucyd. v. ?6 aluOoyo^voi ===
(in full possession of one’s faculties’.

V> 2



Things which arc smooth have the natural property of 
shining in darkness, without, however, producing light. Now, 

437b the part of the eye called ‘ the b la ck ’, i.e. its central part, 
is manifestly smooth. The phenomenon of the flash occurs 
only when the eye is moved, because only then could it 
possibly occur that the same one object should become as it 
were two. The rapidity of the movement has the effect of 
making that which sees and that which is seen seem different 

5 from one another. Hence the phenomenon does not occur 
unless the motion is rapid and takes place in darkness. For 
it is in the dark that that which is smooth, e.g. the heads of 
certain fishes, and the sepia of the cuttle-fish, naturally shines, 
and, when the movement of the eye is slow, it is impossible 
that that which sees and that which is,seen should appear to 

' be simultaneously two and one. But, in fact, the eye sees 
10 itself in the above phenomenon merely as it does so in 

ordinary optical reflexion.
If the visual prgan proper really were fire, which is the 

doctrine of Empedocles, a doctrine taught also in the Timaeus,x 
and if vision were the result of light issuing from the eye as 
from a lantern, why should the eye not have had the power 
of seeing even in the dark? It is totally Idle to say, as the 

15 Timaeys does, that the visual ray coming forth in the dark
ness is quenched.' W hat is the meaning of this ‘ quenching’ of 
light? That which, like a-.fire of coals 01* an ordinary flame, 
is hot and dry "is, indeed,'quenched by the moist or cold ; but 

■ heat and dryness are evidently not attributes of light. Or if 
they are attributes of it, but belong to it in a degree so slight 

*’0 as to be imperceptible to us, we should have expected that in 
the daytim e2 the light of the sun. should, be quenched when 
rain falls, and that darkness should prevail in frosty weather. 
Flame, for example, and ignited bodies are subject to such 
extinction, but experience shows that nothing of this sort 
happens to the sunlight. . ■

Empedocles at times seems to hold that vision is to be 
explained as above stated by light issuing forth from the eye, 

25 e. g., in the following passage :—

1 Cf. Tim . 45 d.
Probably for re we should read ye. p(d' i)pepav is emphatic.

43 7 a D E  SENSU



C H A P T E R  II 437 b

‘ A s  when one who purposes going abroad prepares 
a lantern,

A  gleam of fire blazing through the stormy night,
Adjusting thereto, to screen it from all sorts of winds, 

transparent sides,
W hich scatter the breath of the winds as they blow,
While, out through them leaping, the fire, i. e. all the ?,o 

more subtile part of this,
Shines along his threshold with incessant beam s:
So [Divine love] embedded the round “ lens ” , [viz.] the 43® a 

primaeval fire fenced within the membranes,
In [its own] delicate tissues;
A nd these fended off the deep surrounding flood,
While leaping forth1 the fire, i.e. all its more subtile part—

Sometimes he accounts for vision thus, but at other times 
he explains it by emanations from the visible objects.

Democritus, on the other hand, is right in his opinion that 5 

the eye is of water ; not, however, when he goes on to explain 
seeing as mere mirroring. The mirroring that takes place 
in an eye is due to the fact that the eye is smooth, and 
it really has its seat not in the eye which is seen, but in that 
which sees. For the case is merely one of reflexion. But it 
would seem that even in his time there was no scientific 
knowledge o f the general subject of the formation of images 10 
and the phenomena of reflexion. It is strange too, that it 
never occurred to him to ask why, if his theory be true, the 
eye alone sees, while none of the other things in which images 
are reflected do so.

. True, then, the visual organ proper is composed o f water, 
yet vision appertains to it not because it is so composed, but 
because it is translucent— a property common alike to water 
and to air. But water is more easily confined and more easily 15 
condensed 2 than air ; wherefore it is that the pupil, i. e. the 
eye proper, consists of water. That it does so is proved by

1 Diels reads dileo-Kov, ‘ allowed to pass through ’ (subject al, sc. dOdvai). 
a EuTrtX r̂orepoi/ 438s 15 is wrong. The rendering ‘ magis spissa 

‘ denser’, slurs the el- to save the sense. W e should probably read 
ivanokr)nTOTcpov, for which cf. 2 I3 a 27 ZvwroXapfidvovTfS [roy depa] iv niis 
Kkcyjrvdpais. Cf. also 9 i4 b i i .  It is false (cf. 386b 8-10) to say that water 
is t\mt\T)TQTcpov tov dfpos, but it is more easily secluded in a capsule.
Thurot after Alexander suggests evano^nroTepov, in opposition to fita-
anoXrjWTos.



facts of actual experience. The substance which flows from 
eyes when decomposing is seen to be water, and this in 
undeveloped embryos is remarkably cold and glistening. In 

20 sanguineous animals the white of the eye is fat and oily, 
in order that the moisture of the eye may be proof against 
freezing. Wherefore the eye is of all parts of the body the 
least sensitive to cold : no one ever feels cold in the part 
sheltered by the eyelids. The eyes of bloodless animals are 
covered with a hard scale which gives them similar protection. 

25 It is, to state the matter generally, an irrational notion that 
the eye should see in virtue of something issuing from i t ; 
that the visual ray should extend itself all the way to the 
stars, or else go out merely to a certain point, and there 
coalesce, as some say, with rays which proceed from the 

' object. It would be better to suppose this coalescence 1 to 
take place in the fundament of the eye itself. But even 
this would be mere trifling. ',For what is meant by the 

- ?,o ‘ coalescence ’ of light with light? Or how is it possible? 
Coalescence does not ocgur between any two things taken 
at random. And how could the light within the eye coalesce 

438b with that outside it? For the 'environing membrane comes 
between them.

That without x light vision is impossible has been stated 
elsewhere; - but "w hether the medium between the eye and 
its objects is air or light, vision is caused by a process through 
this medium.

*- Accordingly, that the inner part of the eye consists of water 
is easily intelligible, water being translucent.

Now, as vision outwardly is impossible without' [extra- 
organic] light, so also it is impossible inwardly [without light 
within the organ]. There must, therefore, be some translucent 
medium within the eye, and, as this is not air, it must be 
water. The soul or its perceptive part is not situated at the 
external surface of the eye, but obviously somewhere within : 

ic whence the necessity of the interior of the eye being trans
lucent, i.e. capable of admitting light. And that it is so is

1 2 vfKjwaris =  organic fusion a growing  of things into one.- The nearest 
term for this is ‘ coalescence* in its strict or Latin sense.

- Cf. de A n. 418l> 1 seqq.

438 a D E  S E N S U
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plain from actual occurrences. It is matter of experience that 
soldiers wounded in battle by a sword slash on the temple, 
so inflicted as to sever1 the passages o f [i. e. inward from] 
the eye, feel a sudden onset of darkness, as if a lamp had 
gone out ; because what is called the pupil, i. e. the translucent, 
which is a sort of inner lamp, is then cut off [from its connexion 15 
with the soul].

Hence, if the facts be at all as here stated, it is clear that—  
if one should explain the nature of the sensory organs in this 
way, i. e., by correlating each of them with one of J:he four 
elements,— we must conceive that the part of the feyej im
mediately concerned in vision consists of water, that the part 
immediately concerned in the perception of sound consists 20 
of air, and that the sense ' of smell consists of fire. ( I  say the 
sense of smell, not the organ.') For the organ of smell is only 
potentially that which the sense of smell, as realized, is actually ; 
since the object of sense is what causes the actualization of 
each sense, so that it (the sense) must (at the instant of 
actualization) be (actually) that which before (the moment 
of actualization) it was potentially. Now, odour is a smoke
like evaporation, and smoke-like evaporation arises from fire. 
This also helps us to understand why the olfactory organ has 25 
its proper seat in the environment of the brain, for cold matter 
is potentially hot. In the. same way must the genesis of the 
eye be explained. Its structure is an offshoot from the brain, 
because the latter is the moistest and coldest of all the bodily 
parts.

The organ of touch proper Consists of earth, and the 30 
faculty of taste is a particular form of touch. This explains 439 
why the sensory organ of both touch and taste is closely 
related to the heart. For the heart, as being the hottest of all 
the bodily parts, is the counterpoise of the brain.

This then is the way in which the characteristics of the 
bodily organs of sense must be determined. 5

1 [Read perhaps (after By water, J . P . 28. 242) wore Tpr)0?ivai, ‘ so that 
the passages are cut.’ Edd.]

2 The organs of the Other senses are regarded here as being actually 
vdtiTor, &c., but the organ of smell as being only potentially 7rvpus (the 
oo-<t>pr)(ns being actually so). Like the brain, near which it is situated, it 
is actually cold, and only potentially hot.
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C H A P T E R  III

O f the sensibles corresponding to each sensory organ, viz. 
colour, sound, odour, savour, touch, we have treated in the de 
A n im a 1 in general terms, having there determined what their 
function is, and what is implied in their becoming actualized 

ro in relation to their respective organs. W e must next consider 
what account we are to give of any one of them ; what, for 
example, we should say colour is, or sound, or odour, or savour ; 
and so also respecting [the object of] touch. W e begin with 
colour.

Now, each of them may be spoken of from two points of 
view, i. e., either as actual or as potential. W e have in the 
de A n im a '1 explained in what sense the colour, or sound, 
regarded as actualized [for sensation], is the same as, and in 

.13 what sense it is different from, the correlative sensation, the 
- actual seeing or hearing. The point of our present discussion 

is, therefore, to determine what each sensible object must be in 
itself, in order to be perceived as it is in.actual consciousness.

W e h av e3 already in'the de Anim a  stated of Light that it 
is the colour of the. Translucent, [being so related to it] 
incidentally ; for whenever-a fiery element is in a translucent 

20 medium its presence" there is Light ; while the privation of it 
is Darkness. Blit t h e  ‘ Translucent’, as we call it, is not 
something peciiliar to air, or water, or any other of the bodies 
usually called translucent, but is a common ‘ nature* and 
power, capable of no separate existence of its own, but residing 
in these, and subsisting likewise in all other bodies in a greater 

25 or less degree. As- the bodies in which it subsists must have 
some extreme bounding surface, so. too .must this. Here,4 
then, we may say that Light is a ‘ nature’ inhering in the 
Translucent when the latter is without determinate boundary. 
B u t it is' manifest that, .when the Translucent is in determinate

1 Gf. de A n . 41 8* 26 seqq., 4 i9b 5 seqq., 4 2 ia 7 seqq., 422a 8 seqq., 422’' 
17 seqq., for Aristotle’s treatment of these sensibles. respectively.

2 de A u . 42$h 2$_~4i6h 8.
cbcrnep : the apodosis begins at.*/ plv olv a 26. For Light and;Colour 

cf. de A n . 418s 26 seqq.
4 Referring back to protasis a 18.



C H A P T E R  III 439 a

bodies, its bounding extreme must be something re a l; and that 
colour is just this £ something ’ we are plainly taught by facts 
— colour being actually either at the external limit, or being 30 
itself that limit, in bodies. Hence it was That the Pytha
goreans named the superficies of a body its ‘ hue ’, for ‘ hue \ 
indeed, lies at the limit of the body ; but the limit of the body 
is not a real thing ;1 rather we must suppose that the same 
natural substance which, externally, is the vehicle of colour 
exists [as such a possible vehicle] also in the interior of the 
body.

A ir and water, too [i. e. as well as determinately bounded 439 b 
bodies], are seen to possess colour ; for their brightness is of 
the nature of colour. But the colour which air or sea presents, 
since the body in which it resides is not determinately bounded, 
is not the same when one approaches and views it close b y  as 
it is when one regards it from a distance ; whereas in deter- 3 
minate bodies the colour presented is definitely fixed, unless, 
indeed, when the atmospheric environment causes it to change. 
Hence it is clear that that in them which is susceptible of 
colour is in both cases the same. It is therefore the Trans
lucent, according to the degree to which it subsists in bodies 
(and it does so in all more or less), that causes them to 
partake of colour. But since the colour is at the extrem ity of to 
the body, it must be at the extrem ity of the Translucent 
in the body. Whence it follows that we may define colour as 
the limit of the Translucent in determinately bounded body.
For whether we consider , the special class of bodies called 
translucent, as water and such others, or determinate bodies, 
which appear to possess a fixed colour of their own, it is at the 
exterior bounding surface “ that all alike exhibit their colour.

Now, that which when present in air produces light may be 
present also in the Translucent which pervades determinate 15 
b odies; or again, it may not be present, but there may be 
a privation of it. Accordingly, as in the case of air the 
one condition is light, the other darkness, in the same way

; 1 Thus it differs from TotcrxarovTov duupavovs, which is a ‘ real thing* (a 28).
T he limit of body is its geometrical surface, and merely quantitative, but 
colour is a quality. In a real thing, quality and quantity are combined.

2 In 439^ 14 the contma should come after vndpx€L, not after 
eô nror.-
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the colours W hite and Black are generated in determinate 
bodies.

W e must now treat of the other colours, reviewing the 
several hypotheses invented to explain their genesis.

20 i. It is conceivable that the White and the Black should 
be juxtaposed in quantities so minute that [a particle of] 
either separately would be invisible, though the joint product 
[of two particles, a black and a white] would be visible; and 
that they should thus have the other colours for resultants. 
Their product could, at all events, appear neither white nor 
black ; and, as it must have some colour, and can have neither 

25 of these, this colour must be of a mixed character— in fact, 
a species of colour different from either. Such, then, is 
a possible way of conceiving, the existence of a plurality of 
colours besides the W hite and Black ; and we may suppose 
that [of this c plurality ’] many are the result of a [numerical] 
ratio ; for the blacks and whites may be juxtaposed in the 

- ratio of 3 to, 2, or of 3 to 4, or in ratios expressible by other 
numbers; while som e-m ay be juxtaposed according to no 

30 numerically expressible ratio, but according to some relation 
of excess or defect in which the blacks and whites involved 
would be incommensurable quantities; ‘ and, accordingly, we 
may regard all these colours [viz. all those based on numerical 
ratios] as analogous to the sounds that enter into music,1 
and suppose that those involving simple numerical ratios, like 
the concords in  music, may be those generally regarded as 
most agreeable ; as, for'exam ple, purple, crimson, and some 
few such colours, their fewness being due to the same causes 

440 a which render the concords few. The other compound colours 
may be those which are not based on numbers. Or it may 
be that, while all colours whatever [except black and white] 
are based on numbefs, some are regular in this respect, 
others irregular; and that the latter [though now supposed 
to be all based on numbers], whenever, they are not pure,

1 ’E/cti b 32 refers to mis avfxcfxopiais b 31, implying a wider meaning for 
this term there than it has in b 33, where it =  the great concords, dis
tinctively called by musical writers ai irvfxcfiavini (viz. the octave, fourth, 
and fifth), which have simple ratios. W e must remember that musical 
sounds (though all involve Xoyos) are not all concords. These musical 
sounds in general are those referred to as iro\\as h 2j. The concords are 
comparatively few (440» 2).



owe this character to a corresponding im purity1 in [the 
arrangement of] their numerical ratios. This then is one 
conceivable hypothesis to explain the genesis of intermediate 
colours.

2. A n oth er2 is that the Black and W hite appear the one 
through the medium of the other, giving an effect like that 
sometimes produced by painters overlaying a less vivid upon 
a more vivid colour, as when they desire to represent an 
object appearing under water or enveloped in a haze, and 
like that produced by the sun, which in itself appears white, 
but takes a crimson hue when beheld through a fog or a cloud 
of smoke. On this hypothesis, too, a variety of colours may 
be conceived to arise in the same way as that already 
described; for between those at the surface and those under
neath a definite ratio might sometimes e x is t ; in other cases 
they might stand in no determinate ratio. T o  [introduce 
a theory of colour which would set all these hypotheses aside, 
and] say with the ancients that colours are emanations, and 
that the visibility of objects is due to such a cause, is absurd. 
For they must, in any case, explain sense-perception through 
T o u ch ; so that it were better to say at once that visual 
perception is due to a process set up by the perceived object 
in the medium between this object and the sensory organ ;

1 By the new hypothesis, all colours are iv api8pois, but all need not be 
Tcrayfiepai iv api$fxois, and only these are nadapal, i. e. pleasant, or pure, 
colours. Toiavrns goes with elvai 440a 6, not with yLyveadai. yiyveo-Qai 
is here used again as it has been above, 439b 22, so as to contain the 
predicate. The colours which are not KaOapai ‘ arise ’ , owing to their not 
being such (i. e. not being remypivai) in their numerical basis. A ll are iv 
apidpLoh, but not all rcray/imu iv dpiOpols: the same construction as in 
440a 3-4. The avrds a 5 points the antithesis between the xp°aL on the 
new and on the old hypothesis. T o take roiavras with ylyveadat would 
involve a contradiction in terms. Hence attempts at correction like 
Biehl’s ‘ rots airois ante apid.’ Better than this would have been the 
insertion of toiovtois before roiavras. But the construction is quite natural 
without change, if  roiavras be construed with emu and understood as 
above =  reraypiivas iv dpidpois. T he utoktoi which turn out ‘ impure ’ 
would thus be those in which a single, uniform ratio is not observed 
throughout all the mixture, but in which the ingredients are some mixed 
in one ratio, others in another, so that the ratios themselves are mixed, 
or impure. The reruy pivot or naOapai xP()<n are die opposite. So 
Alexander.

2 On this second colour-hypothesis we are not dealing with infini- 
tesimally small amounts of black and white : we may now have surfaces 
of any extent, a black above and a white below, or vice versa.

C H A P T E R  III 440 a
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due, that is, to contact [with the medium affected], not to 
emanations.1

20 If we accept the hypothesis of juxtaposition, we must assume 
not only invisible magnitude, but also imperceptible time, in 
order that the succession in , the arrival of the stimulatory 
movements may be unperceived, and that the compound 
colour seen may appear to be one, owing to its successive parts 
seeming to present themselves at once. On the hypothesis 
of superposition, however, no such assumption is needful: the 
stimulatory process produced in the medium by the upper 
colour, when this is itself unaffected, will be different in kind

25 from that produced by it when affected by the underlying 
colour. Hence it presents itself a s 'a  different colour, i.e. as 
one which is neither white nor black. "So that, if it is im
possible to suppose any magnitude to be invisible, and we 
must assume that there is some distance from which every 
magnitude is visible, this superposition theory, too [i. e. as

- well as No. 13 infra], might pass as a real theory of colour-
mixture. Indeed, in. the previous _ case also there is no
reason why, to persons at a distance from the juxtaposed 
blacks and whites, some one colour should not appear to

- t present itself as a blend of both. [But it would not be
so on a nearer view], for it will be shown, in a discussion to
be undertaken later'on, that there is no magnitude absolutely 
invisible.-

3. 3 There is a mixture of bodies, however, not merely such 
440 b as some suppose, i, e. by juxtaposition of their minimal pirts, 

which, owing to [the.weakness of our] sense, are imperceptible 
by us. but a mixture by which they [i.e. the ‘ matter ’ of 
which they consist] are wholly blent together by interpenetra
tion, as we have described it in the-treatise on Mixture,4

1 W e see from 43511 1.8 how far Aristotle was prepared to go with the 
theory which would reduce all sensations to modes of Touch. Alexander’s 
reading (f) depfj kci\ rals) seems to give a simpler sense than that of Biehl, 
but does not suit the 7n!mar (‘ in any ca se ’) of A 17. The insertion of ij 
arose from thinking that Aristotle could in no sense admit «0 £ ’ to 
a participation in visual activity. '

2 Ci.-de Sensit vii. 448s 24~b 14.
3 The apodosis to el 6’ eail begins with d\\a o n  440b 13.
4 Cf. 328s 5 seqq. where figis and avpOeois are distinguished and 

severally explained. Cf. Joachim, 4 Aristotle’s Conception of Chemical
Combination,’ Journal o f Philology , kxix.72-86.
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where we dealt with this subject generally in its most com
prehensive aspect. For, on the supposition we are criticizing, 
the only totals capable of being mixed are those which are 5 
divisible into minimal parts, [e. g. genera into individuals] as 
men, horses, 01* the [various kinds of] seeds. For of mankind 
as a whole the individual man is such a least p a rt; of horses 
[as an aggregate], the individual horse. Hence by the juxta
position of these we obtain a mixed total, consisting [like 
a troop of cavalry] of both together; but we do not say that 
b y  such a process any individual man has been mixed with 
any individual horse. Not in this way, but by complete 10 
interpenetration [of their matter], must we conceive those 
things to be mixed which are not divisible into m inim a; and 
it is in the case of these that natural mixture exhibits itself in 
its most perfect form. W e have explained already in our 
discourse ‘ On Mixture ’ how such mixture is possible. This 
being the true nature of mixture, it is plain that when bodies 
are mixed their colours also are necessarily mixed at the same 
tim e; and [it is no less plain] that this is the real cause 15 
determining the existence of a plurality of colours— not super
position or juxtaposition. For when bodies are thus mixed, 
their resultant colour presents itself as one and the same at 
all distances a lik e ; not varying as it is seen nearer or farther 
away.

Colours will thus, too [as well as on the former hypotheses], 
be many in number on account of the fact that the ingredients 
may be combined with one another in a multitude of ratios; 20 
some will be based on determinate numerical ratios,1 while 
others again will have as their basis a relation of quantitative 
excess or defect not expressible in integers. And all else that 
was said in reference to the colours, considered as juxtaposed 
or superposed, may be said of them likewise when regarded 
as mixed in the way just described.

W hy colours, as well as savours and sounds, consist of species 
determinate [in themselves] and not infinite [in number] is a 
question which we shall discuss hereafter.2 25

1 The ra iv apidfxols b 20 includes under it the cases of those merely 
Ao-yo) in some sort o f numerical ratio and of those iv evXoyicrrots \6yois.

2 de Sensu , ch. vi. 445b 21-29, 446s1 16-20.
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C H A P T E R  IV

W e have now explained what colour is,, and the reason why 
there are many colours ; while before, in our work de Aninia} 
we explained the nature of sound and voice. W e have next 
to speak of Odour and Savour, both of which are almost the 
same physical affection, although they each have their being 

;,o.in'different things.2 Savours, as a class, display their nature 
more clearly to us than. Odours, the cause of which is that the 

441 a olfactory sense of man is inferior in acuteness to that of the 
lower animals, and is, when compared with our other senses, 
the least perfect of all. Man's sense of Touch, on the contrary, 
excels that of all other animals in fineness, and Taste is 
a modification of Touch. . -

Now the natural substance water per se tends to be tasteless. 
But [since without water tasting is impossible] either (a) we 
must suppose that water contains in itself [uniformly diffused 
through it],the various, kinds of savour, already formed, though 

r in amounts so small as to be imperceptible, which is the doctrine 
of Empedocles; or (b) the water must be a sort of matter, 
qualified, as it were, to produce germs of savours of all kinds, 
so that all kinds of savour are generated from the water, though 
differentkinds.fromJts different parts ; oEelse (c) the water is 
in itself quite undifferentiatecj in respect of .savour [whether 
developed or undeveloped], but some agent, such for example 
as one might conceive Heat or the Sun to be, is the efficient 
cause of savour. - ; :

10 (a) O f these three hypotheses, the falsity 'of that held by
Empedocles is only too evident. For we see that when peri- 
carpal fruits 3 are plucked [from the tree] and exposed in the

1 de A n . 419b 5 seqq. (sdund), and 420’» 5 seqq. (voice).
- i. e. not merely iv a\Xa> yiyn (cf. ch. v. adinit.) but als’or.in different physi

cal media and vehicles, oa-fir] being in air and water, xvpos in water. Cf. 
ch. v. ad ijiit. The meaning is clear from Theophr. De Caus. PL  VI. i. i, 
XVfios fx€v 7/ t o v  £rjpou 81a t o v  vypov 8ir)dr)(ns vnb Oeppov . . . 007x17 8 i  t o v i v  

\itbi leg. lyxvpov] %r)pov i v  t o ) diaffiavpi' t O v t o  y a p  k o i v o v  depot xal v d a T Q S  

Kai (rx̂ b̂v t o  avrb nados iarl xvk10̂  Tf KaL ocrpi)r, o v k  iv t o i s  avrols 8i f K a r e p o v .  

This book of Theophrastus should be read with the present chapter of 
Arist. de Sensu , and also with ch. v/ Cf. de Sensu  v. ad init. 442U29, 
and 443b 13.

3 nfpiKapniwv. Aristotle often (cf. Ideler, Meteor, ii. p. 424 l quod nfpi- 
Kapniov hoc et aliis in locis ab Apstotele vocatur. Kapnos a Graecis
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sun, or subjected to the action of fire, their sapid juices 1 are 
changed by the heat, which shows that their qualities are not 
due to their drawing anything from the water in the ground, 
but to a change which they undergo within the pericarp itself; 
and we see, moreover, that these juices, when extracted and 
allowed to lie, instead of sweet become by lapse of time harsh 15 
or bitter, or acquire savours of any and every so rt; and that, 
again, by the process of boiling or fermentation 2 they are 
made to assume almost all kinds of new savours.

(b) It is likewise impossible that water should be a material 
qualified to generate all kinds of Savour germs [so that 
different savours should arise out of different parts of the 
w ater]; for we see different kinds of taste generated from the 
same water, having it as their nutriment.

(c) It remains, therefore, to suppose that the water is changed 30 
by passively receiving some affection from an external agent.
Now, it is manifest that water does not contract the quality of 
sapidity from the agency of Heat alone. For water is of all 
liquids the thinnest, thinner even than oil itself, though oil, 
owing to its viscosity, is more ductile than water, the latter 25 
being uncohesive in its particles; whence water is more 
difficult than oil to hold in the hand without spilling. But 
since perfectly pure water does not, when subjected to the 
action of Heat, show any tendency to acquire consistency, 
we must infer that some other agency than heat is the cause 
of sapidity. For all savours [i.e. sapid liquors] exhibit
a comparative consistency. Heat is, however, a co-agent in 
the matter. -

Now the sapid juices found in pericarpal fruits evidently 441 b 
exist also in the earth. Hence many of the old natural philo
sophers assert that water has qualities like those of the earth 
through which it flows, a fact especially manifest in the case 
of saline springs, for salt is a form of earth. Hence also when

vocatum e s t ’) uses nepimpniov for what ordinary Greeks would have 
called Mpnos, e.g. the grape is for him a 7T€piKdpmov. Cf. Theoph. D e Cans.
PL I. l 6 . I  Kapiros 5 ’  e o r t  t o  (rvyKtipcvov amppa pcra rov nfpiKapiriov.

1 xv/*oor in a 12 =  xuXou?, but there is no need to adopt this reading.
2 ‘ Boiling ’ would not be adequate as a rendering, and cS/z-eoAu 

is applied to new wine, or must, 38ob 31-2. Aristotle is here probably 
thinking of such changes as are undergone by, e, g., the juice of the grape 
when extracted and left tq ferment.
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5 liquids are filtered through ashes, a bitter substance, the taste 
they yield is bitter. There are many wells, too, of which some 
are bitter, others acid, while others exhibit other tastes of all 
kinds.

A s  was to be anticipated, therefore, it is in the vegetable 
kingdom that tastes occur in richest variety. For, like ali' 
things else, the Moist, by nature’s law, is affected only by its 
contrary; and this contrary is the Dry. Thus we see why 

io the Moist is affected by Fire, which, as a natural substance, is 
dry. Heat is, however, the essential property of Fire, as 
Dryness is of Earth, according to what has been said in our 
treatise1 on the elements. Fire and Earth, therefore, taken 
absolutely as such, have no natural power to affect, or be 
affected by, one another; nor have any other pair of sub- 

15 stances. A n y two things can affect, or be affected by, one 
another only so far as contrariety to the other resides in either 
of them.

As, therefore, persons washing Colours or Savours in a liquid 
cause the water in which they wash\to acquire such a quality 
[as that of the colour 01* savour}, so nature, too, by washing the 
D ry and Earthy in the Moist, and by filtering the latter, that 
is, moving it on by the agency of heat through the dry and 
earthyvimparts to it a certain quality. This affection, wrought 

20 by the aforesaid D ry in the Moist, capable of transforming 
the sense of Taste^from potentiality to actuality, is Savour. 
Savour brings into actual exercise the ’ perceptive faculty 
which pre-existed only in potency. T h e 'a ctiv ity  of . sense- , 
perception in general is analogous, not to. the process bf 
acquiring knowledge, but to that of exercising knowledge 
already acquired. • ' _ ' /

That Savours, either as . a quality or -as the privation 
25 of a quality, belong not to every form 'of the D ry but to the . 

Nutrient, we shall see. by considering that neither the D ry 
without the Moist, nor the Moist without the Dry, is nutrient. 
For no single element, but only composite substance, con
stitutes nutriment for animals. Now, among the perceptible 
elements of the food which animals assimilate, the tangible are

1 Cf. deGen. et Corr. 328b 33 seqcf for the affection of contraries by their 
contraries, and for what is here said of Fire and Earth.
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the efficient causes of growth and d eca y; it is qua hot or cold 
that the food assimilated causes these ; for the heat or cold is 3° 
the direct cause of growth or decay. It is qua gustable, how
ever, that the assimilated food supplies nutrition. For all 442 a 
organisms are nourished by the Sweet [i. e. the ‘ gustable' 
proper], either by itself or in combination with other savours.
O f this we must speak with more precise detail in our work on 
Generation :l for the present we need touch upon it only so far 
as our subject here requires. Heat causes growth, and fits the 
food-stuff for alimentation ; it attracts [into the organic 5 
system] that which is light [viz. the sweet], while the salt and 
bitter it rejects because of their heaviness. In fact, whatever 
effects external heat produces in external bodies, the same are 
produced by their internal heat in animal and vegetable organ
isms. Hence it is [i.e. by the agency of heat as described] 
that nourishment is effected by the sweet. The other 
savours are introduced into and blended in food [naturally] 
on a principle analogous to that on which the saline or. the 10 
acid is used artificially, i. e. for seasoning. These latter are 
used because they counteract th e 2 tendency of the sweet to 
be too nutrient, and to float on the stomach.

A s  the intermediate colours arise from the mixture of white 
and black, so the intermediate savours arise from the Sweet 
and Bitter ; and these savours, too, severally involve either3 a 
definite ratio, or else an indefinite relation of degree, between 
their components, either having certain integral numbers at the , - 
basis of their mixture, and, consequently, of their stimulative 
effect, 01* else being mixed in proportions not arithmetically 
expressible. The tastes which give pleasure in their com
bination are those which have their components joined in 
a definite ratio.

1 de Gen. An. j6 2 h 12 seqq. Cf. also de Gen. et Corn. 335** 10 seqq 
and de part. An. 650** 3 seqq.

2 Biehl’s avri TravT(0i> is not legitimately translatable, though if it could 
be taken with rtnrn it might be rendered ‘ these (viz. the saline and acid) 
as substitutes for all Nature’s variety \ Read dvTiujvdvTio  ̂ without comma 
before r<3. For dvnairdv with dat. cf. 873® 20.

*■ Thurot’s suggestion of 8' rj for 8rj has been adopted. Kara \6yov and 
rat paWov Ka\ fjrTov are here as before consistently opposed to one another ; 
they are the alternatives. Kara 'K6yov=i in determinate ratio.’ Cf.439b 29-30 
/cara pei/ \oyov pqdeva, KaO* virepo q̂v. 8i tivci tcdi eWeiyj/iv davpfxerpoi1, the 
passage to which a 12 axrrrep TU Xpupara refers.

a r  r x C
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The sweet taste alone is Rich, [therefore the latter may be 
regarded as a variety of the former], while [so far as both 
imply privation of the Sweet] the Saline is fairly identical with 
the Bitter. Between the extremes of sweet and bitter come 
the Harsh, the Pungent, the Astringent, and the Acid. Savours 
and Colours, it will be observed, contain respectively about the 

20 same number of species. For there are seven1 species of 
each, if, as is reasonable, we regard Dun [or Grey] as a variety 
of Black (for the alternative is that Yellow  should be classed 
with White, as Rich with Sweet) ; while [the irreducible 
colours, viz.] Crimson, Violet, leek-Green, and deep Blue, 
come between W hite and Black, and from these all others 

25 are derived by mixture.
Again, as Black is a privation of White in the Translucent, 

so Saline or Bitter is a privation of Sweet in the Nutrient 
Moist. This explains why the ash of all burnt things is 
bitter; for the potable [sc. the sweet] moisture has been exuded 
from them. '

30 Democritus “ and most of the natural philosophers who treat 
442 b of sense-perception proceed quite irrationally, for they represent 

all objects of sense as objects o f Touch. Yet, if this is really 
so, it clearly follows that each of the other senses is a mode of 
Touch; but one can see at a glance that this is impossible.

1 a 20-25. W e  have seven .colours if  we either  m erge D un  (or G rey) 
in B lack  or  Y ellow  in W h ite . . If we m erged both, we should have only 
six : i f  we allow ed both to stand out, eight. So we have seven savours if 
we m erge R ich  in Sw eet or  Saline in Bitter;G T h e  clause XciWrai . . . 
yXvKtos should be printed as parenthetical, indicating the other w ayn tf 
obtaining the num ber seven. T h e  seven colours are thus Crim son, V iolet^  
G reen, Blue, B lack, W h ite , with either  Y e llow  .or D un. (frmos is either  D u i/  
or  G rey. In spite o f Susem ihl’s com putation, k-nrd is right. Cf. T heop h r. 
Ca'us. P i.  v i. i. 2 ra S’ tidrjrcop \vpoiV a)s pkv tU dpiBpov dirodovpat padiov, oiiop 
yXvKvs Xinapos avarqpos (rrpvcfipor bpipvs iXpvpos mtcpos .6£vs. H ere he gives 
eight species, but in vi. 4. 1 he w rites : ai biidkai ra>v xvp&p enra boKovoiv 
twai KaOairep na\ rap 6apa>y kcli to>pxpoaparm^ tovto Se dv Tty top aXpvpop 
ovx Zrtpop tiBt) tov TtiKpov KaBamp tcai to rfmiop tov ptXaPos. tap 8e x^P^Sfl 
arvp.j3aip£i TovTop oydoop tipai. (painp is treated, as a shade of b la c k  and 
tiXp.vpop as a variety o f  ninpop, w hile £up66p and Xmap6p} though closely 
connected with X(vkop and yXvKv, are separate qualities and counted in 
the seven. Cf. /3ov\€rat yap o riToXe/Mcnoy cttto XP^para upai rrjs ipidos, 
O lym piod. in  M eteor, lib. iii. and Jdeler, M eteor, ii. p. 138.

2 It is am azing how T h u rot can have regarded the follow ing passage 
as irrelevant. If D em ocritus’ explanation o f T a ste  by the shapes o f 
atom s were correct, A ristotle ’s theory o f it would fall to the ground. H ence 
he had to grapple with it.
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Again, they treat the percepts common to all senses as 
proper to one. For [the qualities by which they explain 5 
taste, viz.] Magnitude and Figure, Roughness and Smoothness, 
and, moreover, the Sharpness and Bluntness found in solid 
bodies, are percepts common to all the senses, or if not to all, 
at least to Sight and Touch. This explains why it is that 
the senses are liable to err regarding them, while no such 
error arises respecting their proper sensibles ; e. g. the sense 
of Seeing is not deceived as to Colour, nor is that of Hearing 
as to Sound.

On the other hand, they reduce the proper to common 10 
sensibles, as Democritus does with White and Black ; for he 
asserts that the latter is [a mode of the] rough, and the former 
[a mode of the] smooth, while he reduces Savours to the atomic 
figures. Y et surely no one sense, or, if any, the sense of Sight 
rather than any other, can discern the common sensibles. But 
if we suppose that the sense of Taste is better able to do so, 
then— since to discern the smallest objects in each kind is what 15 
marks the acutest sense— Taste should have been the sense which 
best perceived the common sensibles generally, and showed 
the most perfect power of discerning figures in general.

Again, all the sensibles involve contrariety; e .g. in Colour 
W hite is contrary to Black, and in Savours Bitter is contrary 
to S w e e t; but no one figure is reckoned as contrary to any 20 
other figure. Else, to which of the possible polygonal figures 
[to which Democritus reduces Bitter] is the spherical figure 
[to which he reduces Sweet] contrary ?

Again, since figures are infinite in number, savours also 
should be infinite ; [the possible rejoinder— £ that they are so, 
only that some are not perceived ’— cannot be sustained] for 
why should one savour be perceived, and another not ?

This completes our discussion of the object of Taste, i.e. 
Savour; for the other affections of Savours are examined in 25 
their proper place in connection with the natural history 
of Plants.
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C H A P T E R  V

Our conception of the nature of Odours must be analogous to 
th at.o f Savours; inasmuch as the Sapid D r y 1 effects2 in air 
and water alike, but in a different province of sense, precisely 
what the D ry effects3 in the Moist of water only. W e custom- 

30 arily predicate Translucency of both air and water in common ;
443 a  but it is not qua translucent that either is a vehicle of odour, 

but qua possessed of a power of washing or rinsing [and so 
imbibing] the Sapid Dryness.

For the object of Smell exists not in air o n ly : it also exists 
in water. This is proved by the case of fishes and testacea,

5 which are seen to possess the faculty of smell, although water 
contains no air (for whenever air is generated within water 
it rises to the surface), and these creatures do not respire. 
Hfence, if one were to assume that air.and water are both moist, 
it would follow that Odour is the-natural'substance consisting . 
of the Sapid D ry diffused in the Mpist, and whatever is of this 
kind would'be an object of Smell.

That the property of odorousness is based upon the Sapid 
may be seen by comparing the things which possess with those 

io which do not possess odour. The elements, viz. Fire, Air, 
Earth,""Water,-are inodorous, because both the dry and the^ . 
moist among them :are without sapidity, unless some added 
ingredient produces it. This explains why sea-water possesses . 
odour, for [u n likeelem en tal ’ water] it contains savour and 
dryness. Salt," too, is more odorous than natron, as the oil -̂  

15 which exudes from the former proves, for natron is allied to '/ 
[• elem ental'] earth more nearly than salt. Again, a stone is 
inodorous, just because it is tasteless, while, on the contrary, 
wood is odorous, because it is sapid. The kinds of wood, too, 
which contain more [‘ elemental ’] water are less odorous than 
others. Moreover, to take the case of metals,4 gold is inodorous

1 In b 29 £t]p6v is to be read, not lypov.
.* Sc. for the sense of smell.
3 Sc. for the sense of taste.
4 T o understand Aristotle’s point of view as to ‘ m eta ls ’ here one ■ 

should read Timaeus 58 D to 59 B, and Theophr. irtpi Xidov, § 1 rdn> 
t v  rij yrj (ivyi(TTap.tv<t)V ra piv e o r i v  vdaros, t u  SI ytjs' vSaros pev rd ptraX-
Acvoptva KaOdnep dpyvpos Ka\ xpvaos'Kai rdXXa. Cf. Theophr. de Caus. PI.
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because it is without taste, but bronze and iron are odorous; 
and when the [sapid] moisture 1 has been burnt out of them, 
their slag is, in all cases, less odorous [than the metals 
themselves]. Silver and tin are more odorous than the one 
class of metals, less so than the other, inasmuch as they are 
w atery2 [to a greater degree than the former, to a less degree 
than the latter].

Some writers look upon Fumid exhalation, which is a com
pound of Earth and Air, as the essence of Odour. [Indeed 
all are inclined to rush to this theory of Odour.3] Heraclitus 
implied his adherence to it when he declared 4 that if all exist
ing things were turned into Smoke, the nose would be the 
organ to discern them with. A l l 5 writers incline to refer odour 
to this cause [sc. exhalation of some sort], but some regard it 35 
as aqueous, others as fumid, exhalation ; while others, again, 
hold it to be either. Aqueous exhalation is merely a form of 
moisture, but fumid exhalation is, as already remarked, com
posed of A ir  and Earth. The former when condensed turns 
into water ; the latter, into a particular species of earth. Now, 
it is unlikely that odour is either of these. For vaporous 3° 
exhalation consists of mere water [which, being tasteless, is 
inodorous] ; and fumid exhalation cannot occur in water at

vi. 3. 2. M etals belong to what P lato calls t o  x vr v̂ ylvos rov vdaros; the 
w ater (of rivers, & c.) to t o  vypov. W e must rem em ber that w ater (the 
oroixeiov) is inodorous and ta s te le s s : that therefore the substance into 
which it enters is likew ise inodorous and tasteless, accordin g to the pro
portion of such w ater in it, and so with yrj. W e  m ust carefully distinguish 
the v8cop and yrj as elem ents from  the com m on earth and water, w hich a re  
m ixtures. Cf. tiv prj t i  piyvvpcvov 7T017) 443a 11.

1 t o  vypov: sc. t o  tyxvpov: all developed xvpos has t o  vypov for its vehicle, 
but xy/no? (i. e. t o  eyxi'pov $rjpov) is the base o f  oaprj: hence the result here 
m entioned. F or when the vypov is burnt aw ay, the ey*i >pov frpov has 
nothing to ‘ wash ’ in. Cf. 442b 29.

2 v8aTo>8rj is short for t<ov pcv pciXXov ra>v ft' T]ttov v8aTw8tj. T h e y  are more 
odorous than e .g . gold , because they have m ore com m on [or less ‘ e le
m ental ’] water in their com position than this, less odorous than bronze 
and iron, for they contain less com m on [or more ‘ e lem en ta lJ] water.

3 Kn\ .. . ocrpfjs being contradictory o f what precedes and follows is 
rightly  bracketed by Biehl after T hurot. T h e  text is still astray, as C h rist’s 
(eVi tovto)  b 25 gives an unsupported use o f « ncplpovTnt.

* T h e  on  is certain ly spurious. Cf. the on  of T h u cyd id es iv. 37 (yvovs 
. . . on  . . . dm(f)dopT](Top(vots) which has lately  been given  up on the 
evid en ce o f p ap yri, and the anacoluthia cured. Cf. O xyr. Pap. 16 (in 
Bodleian). F o r  a sim ilar wy . . . on  cf. 454® 15-16 .

5 T h e  apodosis to eVel begins with dXX’ a 2Q.
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all, though, as has been before stated, aquatic creatures also 
have the sense of smell, 

b Again, the exhalation theory of odour is analogous to the 
theory of emanations. If, therefore, the latter is untenable, 
so, too, is the former.

It is clearly conceivable that the Moist, whether in air (for 
air, too, is essentially moist) or in water, should imbibe the in- 

5 fluence of, and have effects wrought in it by, the Sapid Dryness. 
Moreover, if the D ry produces in moist media, i.e. w ater1 and 
air, an effect as of something washed out in them, it is mani
fest that odours must be something analogous to savours. 
N ay, indeed, this analogy is, in.some instances, a fact [registered 
in language] ; for odours as well as savours are spoken of as 

c pungent, sweet, harsh, astringent. rich [ = ‘ savoury'^ ; and one 
might regard fetid smells as analogous to bitter tastes ; which 
explains why the former are offensive to inhalation as the latter 
are to deglutition. It is clear, therefore, that Odour is in both 
water and'air,w hat Savour is in water alone. This explains 

5 why coldness and freezing render Savours dull, and abolish 
odours altogether ; for cooling and freezing tend to annul the 
kinetic heat which helps to fabricate sapidity.2 , ’

There are two species of the Odorous. For the statement 
of certain writers'that the-odorous is not divisible~into species 
is false; it is so divisible. W e must here define the ^ense in 
which these species are to be admitted or denied.

One class oFodours, then, is that which runs parallel, as has 
o been observed,, to savours: to odours of this class their 

pleasantness or , unpleasantness belongs incidentally. For 
owing to the fact that Savours are qualities of nutrient matter, 
the odours connected with these [e.g.,those of a certain food] 
are agreeable as long as animals have an appetite for the food, 
but they are not agreeable to them when sated and no longer 
in want of i t ; nor are they agreeable, either, to those animals 
that do not like the food itself which yields the odours, 

r Hence, as we observed, these odours are pleasant or unpleasant 
incidentally, and the same reasoning explains why it is that 
they are perceptible to all animals in common.

1 It seems necessary to read (as Thurot suggests) tv r<w vdau after noul.
2 For explanation see above, chap. iv. 44i b 18.
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The other class of odours consists of those agreeable1 in 
their essential nature, e. g. those of flowers. For these do 
not in any degree stimulate animals to food, nor do they 
contribute in any way to appetite ; their effect upon it, if any, 
is rather the opposite. For the verse of Strattis ridiculing 3° 
Euripides—

Use not perfumery to flavour soup, 
contains a truth.

Those who nowadays introduce such flavours into bever
ages deforce our sense of pleasure by habituating us to them, 444  a 
until, from two distinct kinds of sensations combined, pleasure 
arises as it might from one simple kind.

O f this species o f odour man alone is sensible; the other, 
viz. that correlated with Tastes, is, as has been said before, 
perceptible also to the lower animals. And odours of the 5 

latter sort, since their pleasureableness depends upon taste, 
are divided into as many species as there are different tastes ; 
but we cannot go on to say this of the former kind of odour, 
since its nature is agreeable or disagreeable per se. The reason 
why the perception of such odours is peculiar to man is found 
in the characteristic state of man’s brain. For his brain is 10 
naturally cold, and the blood which it contains in its vessels 
is thin and pure but easily cooled (whence it happens that 
the exhalation arising from food, being cooled by the coldness 
of this region, produces unhealthy rheums) ; therefore it is 
that odours of such a species have been generated for human 
beings, as a safeguard to health. This is their sole function, *5 
and that they perform it is evident. For food, whether dry or 
moist, though sweet to taste, is often unwholesome; whereas 
the odour arising from what is fragrant, that odour which is 
pleasant in its own right, is, so to say, always beneficial to 
persons in any state of bodily health whatever.

For this reason, too, the perception of odour [in general] is 
effected through respiration, not in all animals, but in man ao 
and certain other sanguineous animals, e. g. quadrupeds, and 
all that participate freely in the natural substance air; because 
when odours, on account of the lightness of the heat in them,

1 443b 28-30. Aristotle is thinking only of agreeable smells, though he 
should have thought of disagreeable ones also.
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mount to the brain, the health of this region is thereby 
promoted. For odour, as a power, is naturally heat-giving.

25 T h u s1 Nature has employed respiration for two purposes: 
primarily for the relief thereby brought to the thorax, 
secondarily for the inhalation of odour. For while an animal 
is inhaling, odour moves in 2 through its nostrils, as it were 
‘ from a side-entrancc.’

But the perception of the second class of odours above 
described [does not belong to all animals, but] is confined to 

30 human beings, because man’s brain is, in proportion to his 
whole bulk, larger and moister than the brain of any other 
animal. This is the reason of the further fact that man 
alone, so to speak, among animals perceives and takes pleasure 
in the odours of flowers and such things. For the heat and 
stimulation set up by these odours are commensurate with the 

444 b excess of moisture and coldness in his cerebral region. On all 
the other animals which have lungs, Nature has bestowed their 
due perception of one of the two kinds of odour [i. e. that con- 
nected\vith nutrition] through3 the act of respiration, guarding 
against the needless creation of two,organs of sense ; for in the 
fact that they respire the other animals have already sufficient 
provision for their perception of the one species of odour 

5 only, as human beings have for their perception of both.
But that creatures which do not respire have the olfactory 

sense is evident. For fishes, and all insects as a class, have, 
thanks |o the species of odour correlated with nutrition, 
a keen olfactory sense of their proper food from a distance,

10 even when they are very far away from i t ; such is the case 
with bees, and also with the class of small ants, which some 
denominate knipes. Apnong marine animals, too, the murex 
and many other similar animals have an acute perception of 
their food by its odour.

It is not equally certain what the organ is whereby they so ’ 
13 perceive. This question, of the organ whereby they perceive 

odour, may well cause a difficulty, if we assume that smelling

1 KiTciKfxprjTai. . .  Ku>i](Tivh 25-28should perhaps come after aicrdrjan^^y.
2 The middle entrance to the stage was (says Pollux) reserved for the 

principal character. Here odour plays a subordinate p art..'
8 Thurot’s did 7-ot) with anodedanev. (for which he might quote 657* 7 

did yap dvanvojjs rj atrtfrjais  roty fxvnrrjpas) has been adopted.



takes place in animals only while respiring (for that this is the 
fact is manifest in all the animals which do respire), whereas 
none of those just mentioned respires, and yet they have 
the sense of smell— unless, indeed, they have some other sense 
not included in the ordinary five. This supposition is, however, 20 
impossible. For any sense which perceives odour is a sense 
o f smell, and this they do perceive, though probably not in 
the same way as creatures which respire, but when the latter 
are respiring the current of breath removes something that is 
laid like a lid upon the organ proper (which explains why 
they do not perceive odours when not respiring); while in 
creatures which do not respire this is always o ff: just as some 25 
animals have eyelids on their eyes, and when these are not 
raised they cannot see, whereas hard-eyed animals have no 
lids, and consequently do not need, besides eyes, an agency to 
raise the lids, but see straightway [without intermission] 
from the actual m oment1 at which it is first possible for 
them to do so [i. e. from the moment when an object first 
comes within their field of vision].

Consistently with what has been said above, not one of the 
lower animals shows repugnance to the odour of things 
which are essentially ill-smelling, unless one of the latter is 30 
positively pernicious. T h ey are destroyed, however, by these 
things, just a s 2 human beings are ; 3 i. e. as human beings get 
headaches from, and are often asphyxiated by, the fumes of 
charcoal, so the lower animals perish from the strong fumes 
of brimstone and bituminous substances; and it is owing to 
experience of such effects that they shun these. For the 445 a 
disagreeable odour in itself they care nothing whatever (though 
the odours of many plants are essentially disagreeable), un
less, indeed, it has some effect upon the taste of their food.

1 The expression in the Greek of Biehl’s text is strange. It might also 
be rendered ‘ In virtue of the mere possession of the faculty of seeing’ :

avrov rov dwarov ovtos, sc. opav. But, lids or no lids, this would be so, 
and with evBvs, as here, it is more natural to make refer to the initial 
moment of time. Sui/amO must agree with (not govern) opav understood, 
the construction being €v0vs avrov rov (opav') dwarov ovros.

2 opoim, i. e. not by the odour proper but by the mephitis or gas.
3 The construction would be improved if m i were transposed to before 

KaOanfpb 31, and if only a comma were read after 7j-oXX«ki? b 32, ovrvs 
answering Kadanep. Then the Kai kt\. would be explanatory of the ri/xoiW*
So it has here been translated.

C H A P T E R  V 4 44b
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5 The senses making up an odd number, and an odd number 
having always a middle unit, the sense of smell occupies in 
itself as it were a middle position between the tactual senses, 
i.e. Touch and Taste, and those which perceive through 
a medium, i. e. Sight and Hearing. Hence the object of smell, 
too, is an affection of nutrient substances (which fall within 

10 the class of Tangibles), and is also an affection of the audible 
and the visible ; whence it is that creatures have the sense 
of smell both in air and water. Accordingly, the object of 
smell is something common to both of these provinces, i. e. it 
appertains both to the tangible on the one hand, and on the 
other to the audible and translucent.1 Hence the propriety 
of the figure by which it has been described by us as an 
immersion 01* washing of dryness in the Moist and Fluid. Such 

■r then must be our account of the sense in'which one is or is 
not;entitled to speak oh the odorous as having species.

The theory held by certain of the Pythagoreans, that some 
animals, are nourished by odours alone, is unsound. For, in 
the first place, we see. that food must be composite, since the 
bodies nourished by it are not simple; This explains why 
waste matter is secreted from foodr either within the organisms, 

20 or, as in plants, outside them. But since2 even, water by itself 
alone, that is, when unmi^ed, will not suffice for food— for 
anything which is to form a consistency must be corporeal— , 
it is still much less conceivable that air should be so cor- 
porealizeid [and thus fitted to be food]. But, besides this, 
we see that all . animals have a receptacle for food, from 
which, when it has entered, the body absorbs it. Now, the 

25 organ which perceives odour is in the head, and odour enters 
with the inhalation o F th e  breath ; so that it goes to the 
respiratory region! It. is plain, therefore, that odour, qua 
odour, does not contribute to nutrition; that,'however, it is

1 8ia(f)avei indicates that as above, a 9-10, the objects, so here the media 
are referred to. In a 12 &nr<y and aKovarw are virtually the media of Touch 
(for there is a sense in which Touch has a medium) and Hearing, as 
dincfxtvdi is that of Seeing.

2 a 20. For en 8’ we should read eVd 5’,'the apodosis to which begins en  
7to\ v a 22. eVd ovde . . . en tto\ v t)ttov frames the a fo rtio r i  argument. 
No new point is introduced at a 22, but only the conclusion of the argument 
begun by npairov piv 445a iy. To. this npwTov pev the irpos'de tovtois 
a 23 corresponds.
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serviceable to health is equally plain, as well by immediate 
perception as from the arguments above employed ; so that 
odour is in relation to general health what savour is in the 3° 
province of nutrition and in relation to the bodies nourished.

This then must conclude our discussion of the several organs 445 
of sense-perception.

C H A P T E R  V I

One might ask : if every body is infinitely divisible, are 
its sensible qualities— Colour, Savour, Odour, Sound, Weight, 5 
Cold or Heat, [Heaviness or] Lightness, Hardness or Softness 
— also infinitely divisible? Or, is this impossible1 ?

[One might well ask this question], because each of them is 
productive of sense-perception, since, in fact, all derive their 
name [of ‘ sensible qualities ’] from the very circumstance of 
their being able to stimulate this. Hence, [if this is so] both 
our perception of them should likewise be divisible to infinity, 
and every part o f a body [however small] should be a perceptible j o  

magnitude. For it is impossible, e.g., to see a thing which 
is white but not of a certain magnitude.

S in ce2 if it were not so, [if its sensible qualities were not 
divisible, pari passu with body], we might conceive a body 
existing but having no colour, or weight, or any such qu ality ; 
accordingly not perceptible at all. For these qualities are the 
objects of sense-perception. On this supposition, every per
ceptible object should be regarded as composed not of 
perceptible [but of imperceptible] parts. Y et it must [be really 
composed of perceptible parts], since assuredly it does not 15 
consist of mathematical [and therefore purely abstract and 
non-sensible] quantities. Again, by what faculty should we 
discern and cognize these [hypothetical real things without 
sensible qualities] ? Is it by Reason ? But they are not 
objects of Reason ; nor does reason apprehend objects in space,

1 Biehl should have printed 77 dbvvarov— the second member of the 
Inropin— as a question.

2 b 7. 7toit)7iKov yap is continued by ei ydp b 11. If (as Alex, n o , 7, W . 
thinks) the first part of the argument (ending pt) ttovov 8e) had concluded 
for the negative, this second ydp would be absurd.
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except when it acts in conjunction with sense-perception. A t 
the same time, if this be the case [that there are magnitudes, 
physically real, but without sensible quality], it seems to tell 
in favour of the atomistic hypothesis ; for thus, indeed, [by 
accepting this hypothesis], the question [with which this chapter 
begins] might be solved [negatively]. But it is impossible [to 

20 accept this hypothesis]. Our views on the subject of atoms 
are to be found in our treatise on Movement.1

The solution of these questions2 will bring with it also the 
answer to the question why the species of Colour, Taste, Sound, 
and other sensible qualities are limited. For in all classes of 
things lying between extremes the intermediates must be 
limited. But contraries are extremes, and every object of 

25 sense-perception involves, contrariety: e.g. in Colour, White 
xBlack; in Savour, SweetxBitter, and in all the other sensibles 
also the contraries are extremes. Now, that which is continuous 
is divisible into an infinite number of unequal parts, but into 
a finite number of equal parts, while that which is not per se 
continuous is divisible into species which are finite in number. 
Since then, the several sensible qualities of things are to be 

30 reckoned as species, while continuity always subsists in these,3 
we must take account of the difference between the Potential 
and the. A ctual.4 It is oyving to this difference that we do

1 See Phys. vi. 1-2 (23i u 21-232*25).
2 i. e. the two questions of the dir opia. Aristotle in the preceding 

argument^ has only (as Thurot observes) developed the affirmative side of 
the anopia, leaving the negative (77 ddvvarov) undeveloped. He has argued 
directly for the affirmative in b 7 -11  (ttoitjtikov . . . 6t), and indirectly in 
b 11-20 ct yap . . . Kii'j/o-faw. There was no need to argue for the negative: 
for common sense does, not require to be convinced that we cannot see 
or otherwise perceive the infinitesimally small. So we say, but this view 
now Aristotle takes up and corrects, by his theory that we can do so, 
potentially. There is no reason .to suppose that Aristotle did argue here 
for the negative side, and that a portion of the text has been lost.

3 b 30. TovTois, sc. toIs iraQecriv cos fhW ii'. A ll aladrjrd fall under either 
Ti> avvexes or to prj KaO' abrd a v The latter is divisible into eidt] which 
partake of its continuity (sc. of 1) Kara crvp f̂ t̂jicos awex^a). The irddt7, 
iDeing et&T], also possess this continuity : but, if so, why are not infinite
simal peylOi) alaOrjTa perceived, their qualities having (in virtue of this 
continuity 17 xard o-l'/j.) been also divided together with the substrate ? T o 
answer this question, it is necessary to refer to the distinction between 
the potential and the actual. ,

4 He aims at showing (<?) that the minute parts of a~.7rdOtjpa (e. g. 
a colour), when divided Kara o-vpftffiTjKos with its substrate, may become 
indeed imperceptible Ivepycla, but always (unless they perish with their
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not [actually] see its ten-thousandth part in a grain of millet, 446 
although sight has embraced the whole grain within its scope ; 
and it is owing to this, too, that the sound contained in 
a quarter-tone escapes notice, and yet one hears the whole 
strain,1 inasmuch as it is a continuum ; but the interval 
between the extreme sounds [that bound the quarter-tone] 
escapes the ear [being only potentially audible, not actually].
So, in the case of other objects of sense, extrem ely small con
stituents are unnoticed ; because they are only potentially not 5 

actually [perceptible, e. g.] visible, unless2 when they have been 
parted from the wholes. So the footdength too exists potenti
ally 3 in the two-foot length, but actually only when it has been 
separated from the whole. But objective increments so small 
as those above might well, if separated from their totals, 
[instead of achieving ‘ actu a l’ existence] be dissolved in their 
environments, like a drop of sapid moisture poured out into 
the sea. But even if this were not so [sc. with the objective 
magnitude], still, since the [subjective] increment of sense- 10

substrate, like a drop in the ocean) remain perceptible (as the particle to 
which each part cleaves is afodqTovjbvvapei; and(£)that when, by aggregat ion 
of particles or otherwise, these potential perceptibles again become actual, 
their udq reappear limited as before : never having been really changed in 
quality, and therefore never multiplied, for the ci8q as such have not been 
divided. To this b 23-30 (1rav . . . t o v t o l s ) is prefatory.

1 peXor, see Chappell, p. 87: we must not here think of a melody, or a series 
of notes, in a scale— but of the continuous raising or lowering (anoTaais) of 
the tone of a voice or string. The &Wtr (here -  quarter tone) was the 
conventional unit of measurement. It is itself an interval, but so small 
that the parts of which it consists are not distinguishable by the ear. 
to tou fx. Trpbs tovs cV*'rows <f)6. =  ‘ the interval consisting of the dieo-ts.'

2 Reading (with E M Y ) /*>) x^ins fj.
3 He wishes to remove a possible ground of misunderstanding. The foot- 

length too is, like these small parts, only potentially existent while in the 
two-foot length: but, unlike them, when separated it is (supply wrupxei, not 
epvndpxct) then first actually existent, while these may not even then be 
actually existent, but may be dissolved, &c. But Aristotle’s present point 
(introduced by ov p.qv «W ’) is that magnitudes stand on a different footing 
from rnWq, and must be distinguished in the nla-dqTd (which are both). The 
mere vntpoxq alaBqatios has at no time any existence except as in a whole, 
and so its object— a correspondingly small midqpa nlaSqrop— actually exists 
only in a substrate. It has not, like a magnitude (e. g. // nodiaia), a 
separate existence. But unless the substrate of it perishes, it is always 
potentially perceptible; and when the small parts are reaggregated, it 
will become actually perceptible again— in the total. There is great pro
bability in Prof. Bywater’s emendation dtaipedeicri7 (sc. rj} dinodi). q nobiaia 
is here the u n it; and not this but the Sinovs is what really requires bisection.
T o  m ake 8inip«0et<ra==separated from==xc«>pioA<orn, *s not quite satisfactory.



perception is not perceptible1 in itself, nor capable of separate 
existence (since it exists only potentially in the more distinctly 
perceivable whole of sense-perception), so neither will it be 
possible to perceive [actually] its correlatively small object [sc. 
its quantum of irddqixa or sensible quality] when separated from 
the object-total. But yet this [small object] is to be considered 
as perceptible: for it is both potentially so already [i.e. even 
when alone], and destined to be actually2 so when it has 

15 become part of an aggregate. Thus, therefore, we have 
shown that some magnitudes and their sensible qualities escape 
notice, and the reason why they do so, as well as the manner 
in which they are still perceptible or not perceptible in such 
cases. Accordingly then, when these [minutely subdivided] 
sensibles have once again become aggregated in a whole in 
such a manner, relatively to one another, as to be perceptible 
actually,, and not merely because they are in the whole, but 
even apart from it, it follows necessarily [from what has been 
already stated 3] that their sensible qualities, whether colours 

20 or tastes 01* sounds, are limited in number.
One might ask :— do the obj'ects of sense-perception, or the 

movements proceeding from them ([since movements there 
are,] in whichever of the two ways [viz. by emanations or by 
stimulatory /ayqa-is] sense-perception takes place), when these 
are actualized for perception, always arrive first at a spatial 
middle ppint [between the sense-organ and its object], as Odour 
evidently- does, and also Sound ? For he who is nearer [to the 
odorous object]4 perceives the Odour sooner [than he who is 

25 farther away], and the Sound of a stroke reaches us some time 
after it has been struck. Is it thus also with an object seen, 
and with Light ? Empedocles, for example, says that the Light 
from the Sun arrives first in the intervening space before itcomes

1 There is no need to read alcdqimt) if we think of the just noticeable 
differences of sensation in modem * Psychophysik ’. Indeed dladtjriKt) 
would not suit the sense here, but rather give rise.to a tautology.

2 a 14. Magnitudes (like the foot-length) actually exist only when 
apart from their w holes; but rraBtj have no such actual existence apart 
from the [xeyiOq in which they inhere : their actual existence only comes 
about when the objects to which they belong are or become large enough to 
be actually perceived. Hence there is nodiscrepancy between-; this place and 
a 5-7 above, where alaBqra. as magnitudes are spoken of.

* Sc. in 445b 25-29. W hat they were potentially, in their latent state, 
they show when actualized in an aggregate.

a DE SE N SU
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to the eye, or reaches the Earth. This might plausibly seem 
to be the case. For whatever is moved [in space],1 is moved 
from one place to another; hence there must be a corre
sponding interval o f time also in which it is moved from 30 
the one place to the other. But any given time is divisible 446 b 
into p arts; so that we should assume a time when the sun’s 
ray was not as yet seen, but was still travelling in the middle 
space.

Now, even if it be true that the a cts2 of ‘ hearing’ and 
‘ having heard ’, and, generally, those of ‘ perceiving ’ and 
‘ having perceived ’, form co-instantaneous wholes,3 in other 
words, that acts of sense-perception do not involve a process 
of becoming, but have their being none the less without 
involving such a process ; 4 yet, just as, [in the case of sound], 5 

though the stroke which causes the Sound has been already 
struck, the Sound is not yet at the ear (and5 that this last is 
a fact is further proved by the transformation which the letters 
[viz. the consonants as heard] undergo [in the case of words 
spoken from a distance], implying that the local movement 
[involved in Sound] takes place in the space between [us and 
the speaker] ; for the reason why [persons addressed from 
a distance] do not succeed in catching the sense of what is 
said is evidently that the air [sound wave] in moving towards 
them has its form changed) [granting this, then, the 
question arises]: is the same also true in the case of Colour 
and Light? For certainly it is not true that the beholder 10 
sees, and the object is seen, in virtue of some merely abstract 
relationship between them, such as that between equals.
For if it were so, there would be no need [as there is] that 
either [the beholder or the thing beheld] should occupy some

1 W e must here bear in mind that there are other kinds of Ktvrjais 
besides locomotion (<popd) ;  see below 446** 28.

2 The evkpyeiat o f these alo-di](T€t? are instantaneous, yet their stimuli 
move in a medium and take time. Is the case the same with Seeing, and 
Light ? The apodosis to /cat u  b 2 begins below at api ovv b 9, but is 
prefaced by the clause ao-nep . . . oko?) b 5-6, to which the ovrco of b 9 refers.

3 dnav dpa =  ‘ all at once.’ The smallest ivkpycia of an a’iaOqcris is 
perfect in itself, anav is best taken a s ‘ acc. of inner o b ject ' after the 
verbs.

4 Cf. Phys. 0. 258b 17, de Coelo, A. 2801' 27.
6 b 6 dq\ol to b 9 dkpu is parenthetical, and would have been placed in 

a note by a modern writer.



particular p la ce ; since to the equalization of things their 
being near to, or far from, one another makes no difference.

Now this [travelling through successive positions in the 
medium] may with good reason take place as regards Sound 

15 and Odour, for these, like [their media] A ir and Water, are 
continuous, but the m ovem ent1 of both is divided into parts. 
This too is the ground of the fact that the object which the 
person first in order of proxim ity hears or smells is the same 
as that which each subsequent person perceives, while yet it is 
n o t2 the same.

{Some, indeed, raise a question also on these very points; 
they declare it impossible that one person should hear, or see, 
or̂  smell, the same object as another, urging the impossibility 

20 of several persons in different places hearing or smelling [the 
same object], for the one same thing would [thus] be divided 
from itself. The answer is that, in perceiving the object which 
first set up the motion— e.g. a bell, or frankincense, or fire—  
all perceive an object numerically one and the same ; while, of 
course, in the special object perceived they perceive an object 
numerically different for each, though specifically the same for 
a l l ; and this, accordingly, explains hovv it is that many persons 
together see, or smell, or hear [the same object]. These things 

25 [the odour or sound proper] are not bodies, but an affection or 
process^of some kind (otherwise this [viz. simultaneous per
ception of the one object by many] would not have been, as it 
is, a fact'of experience), though, on the other hand,3 they each 
imply a body [as their cause].

But [though sound and odour may travel,] with regard to 
Light the case is different. For. Light has its raison d'etre in 
the being 4 [not becoming] of something, but it is not a move-

1 All sensibles, therefore ^ 6(f)os and 007-1/7, are continuous quantities, cf. 
449a 20 seqq., capable of infinite subdivision. Kivrjais is essentially Con
tinuous for Aristotle, that is it is divisible els del dtaiperd. The kIvtjctis, or 
stimulus-movement, of sound and odour propagates itself from part to 
part of its medium, and so ‘ is d iv ided 7 among the parts successively 
traversed by it.

2 The senses in which it is and is not are explained just.below b 21-25.
3 ov8’ (if correct) 446b 26 somewhat alters the point o f  view given at 

ovre b 25.
4 For what follows cf. 418b 20-26. The reading ro> elvai =  l owing to the

fact that something ts (not becomes)'. W ith t<u ivelvai there would be
a distinct allusion to the nvpbodes ti, and the nnpovoln, of 439a 19: to

;b D E  SE N SU
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ment.1 And in general, even in qualitative change the case is 
different from what it is in local movement [both being different 
species of Kivrjoas]. Local movements, of course,2 arrive first 30 

at a point midway before reaching their goal (and Sound, it is 
currently believed, is a movement of something locally moved), 
but we cannot go on to assert this [arrival at a point midway] 447 a 
in lik e 3 manner of things which undergo qualitative change.
For this kind of change may conceivably take place in a thing 
all at once, without one half of it being changed before the 
other; e.g. it is conceivable that water should be frozen 
simultaneously in every part. But still, for a ll4 that, if the 
body which is heated 01* frozen is extensive,5 each part of it 
successively is affected by the part contiguous, while the part 
first changed in quality is so changed by the cause itself 5 
which originates the change, and thus the change throughout 
the whole need not take place coinstantaneously and all at 
once. Tasting would have been as smelling now is, if we

ivelvat would be nearly the same in sense. t(S Ami x yiyveaBai : there 
is no process involved. (pas (or (pano-pos) is, for Aristotle, not a Avrjais 
in any sense— not even an aWolaats. For even some aXXuiloaeis may 
travel, when the medium is extensive, as the illustrations sh o w ; but 
illumination does not.

1 The r e  . . . K a i  following ovbe is impossible to translate except 
by a periphrasis, e .g . ‘ W e must not even couple qualitative change 
with local movement,’ as if they were similar in the respect under 
discussion; i. e. we must distinguish the obvious travelling of the one, and 
the possible simultaneousness of the change in the other.

2 e&Xoyas — ‘as the name (popd implies,’ or ex  v i termini. For the kinds 
of kIvy)(tis see 4o6a 12. Plato, Parm en . 13 B, had distinguished aXXoLaais 
and <popa.

3 ovkcti opolas: i. e. with the same universality as in the case of (popa.
For some aXXoido-eis are instantaneous, though some are not. But for his 
having denied that (pas is a kUtjctis we might suppose him in the sequel to 
mean that it belongs to the former class of Kiv̂ artis. However, the use of 
elvai precludes its being a Avrjais, for Ami x yiyveadai, and therefore 
X Kipetadai in a ll its forms. So Alexander (p. 133, 10 Wendland) under
stands Aristotle to mean. T he reference to dXXoiacris seems intended 
to show that as this can be simultaneous so a fo rtio r i can (paTiapios, which 
is not a Avr̂ ais but depends on ( h a t .  The attempt to regard Aristotle here 
as having meant that (pas is a special kind of dXXoiaais is benevolent, but 
creates great confusion in the passage. Ziaja has tried to make out 
that both here and m de A nim a  the controversy with Empedocles is inter
polated and spurious. It is disappointing, to the Aristotelean— that 
is all.

4 ov plt)v aXX’. Though the simultaneity o f dXXolaais is conceivable, it is 
not necessary.

5 That this cannot affect the case of light appears from de A nim a ,
4 iS b 24-5.

A R  PN  D
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lived in a liquid medium, and perceived [the sapid object] at 
a distance, before touching it.

Naturally, then,1 the parts of m edia2 between a sensory 
io organ and its object are not all affected at once— except in the 

case of Light [illumination], for the reason 3 above stated, and 
also in the case of seeing,4 for the same reason ; for Light 
is an efficient cause of seeing.

C H A P T E R  V II

. Another question respecting sense-perception is as follows: 
assuming, as is natural, that of two [simultaneous] sensory 
stimuli the stronger always tends to-extrude the weaker [from 
consciousness], is it conceivable or not that one should be 
ab le5'to  discern6 two objects coinstantaneously in the same 

15 individual time ? The above assumption explains why persons 
do not perceive what is brought before their eyes, if they are 
at the time deep in thought^ or in ,a  fright, or listening to 
some loud noise. This assumption, then, must be made, and 
also tlie following: that "it is easier to discern each object of 
sense when in its simple form than when an ingredient in

1 W e'fshould  have expected hq (m arking, as usual, the conclusion) not 
hi after euXdyco?. So A lexan der quoting  ( ‘ evXdycoy h q ,  (prjoij, but B iehl 
does not-notice this.

2 lav == tovtohv a. T h e  gen itive is partitive, depending on miira. A le x 
ander w rongly m akes lav refer to tcl alaOqTu. pera^v tov alo-tfijTijptov =  p. 
tov alcrO. Kn\ to)v alvOtjToav, a  construction regu lar in A ristotle. Cf. 440s iS . 
T h ere  should be a com m a, not a full stop, after eipqpivov, ini tov opav 
as well as «rl tov (facaros bein g under the regim en of ir\qv.

3 T h a t is, the reason given  446b 27 ( r u  A v a l  t i  (falas e V r t V ) .

4 T h e  effect o f xp“>Pa on the hiqcfaavis is the stim ulus o f seeing. Cf. 
430a 16 to (falas TToiel to. hvvapei ovra ^pcu/xara ivepyAa ovto. I f  one asks 
how A ristotle would reconcile the proposition in 438b 4 q hia tovtov Kivqais 
i (ttlv q noiovaa to opav with the doctrine here, that light is not a Kivqais and 
that xp^Pa does not locally  m ove towards the eye (see 446b 9), what is the 
answ er? E v e ry  Kivqcris is iv  (235a J I) aQd every  xP()v°s is hiaipenk
(ibid.). H ow  then does this Kivqo-is not travel in space ? Viderit ipse 
A ristoteles.

5 T h e  usual device for distinguishing hvvaa-Oai an d  ivMx^aBai has been 
adopted : but it is not easy  to believe that the form er should be sound 
here. T h e  two are never elsew here sot-combined in A ristotle .

6 alaOaveaOai here and gen erally  in this chapter =  d isce r n : for the two 
objects m ust be kept distinct in perception, while perceived coinstan
taneously. fuadqais is a hvvapis KpiriKq.
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a mixture ; easier, for example, to discern wine when neat than 
when blended, and so also honey, and [in other provinces] 
a colour, or to discern the nete1 by itself alone, than [when 
sounded with the hypate] in the o ctave; the reason being 
that component elements tend to efface [the distinctive 
characteristics of] one another. Such is the effect [on one 
another] of all ingredients of which, when compounded, some 
one thing is formed.

If, then, the greater stimulus tends to expel the less, it 
necessarily follows that, when they concur, this greater should 
itself too be less distinctly perceptible than if it were alone, 
since the less by blending with it has removed some of its 
individuality, according to our assumption that simple objects 
are in all cases more distinctly perceptible.

Now, if the two stimuli are equal but heterogeneous, no 25 

perception of either will ensue; they will alike efface one 
another’s characteristics. But in such a case the perception of 
either stimulus in its simple form is impossible. Hence either 
there will then be no sense-perception at all, or there will 
be a perception compounded of both and differing from either.
The latter is what actually seems to result from ingredients 
blended 2 together, whatever may be the compound in which 
they are so mixed.

Since, then, from some concurrent [sensory stimuli] a re
sultant object is produced, while from others no such resultant 
is produced, and of the latter sort are those things which belong 3° 
to different sense provinces (for only those things are capable of 
mixture whose extremes are contraries, and no one compound 447 b 
can be formed from, e. g., White and Sharp, except indirectly, 
i.e. not as a concord is formed of Sharp and Grave); there 
follows logically the impossibility of discerning such con
current stimuli coinstantaneously. For we must suppose that 
the stimuli, when equal, tend alike to efface one another, since 5

1 Nete ( =  veaTT]) and hypate were respectively the highest and the 
lowest notes in the octave. ‘ Although hypate is the lowest string [of the 
lyre] in point of pitch and sound, it is the “ highest” in the Greek sense, 
which is as to length. Nete on the contrary is highest as to sound, but is 
“ low est” when compared in length to any other.’— Chappell, History o f  
M usic , p. 36. So D. B. Monro, Modes o f  Ancient Greek M usic, p. 31.

2 tq)v K€pavvvfxev(op, i.e . blended in the manner referred to 444b 3-12, or, 
as we should perhaps say, chemically.

C H A P T E R  VII  4 4 ? a
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no one [form of stimulus] results from them ; while, if they 
are unequal, the stronger alone is distinctly perceptible.

A gain,1 the soul would be more likely to perceive coinstan- 
taneously, with one and the same sensory act, two things 
in the same sensory province, such as the Grave and the 
Sharp in sound; for the sensory stimulation in this one 
province is more likely to be unitemporal than that involving 

io two different provinces, as Sight and Hearing. But it is 
impossible to perceive two objects coinstantaneously in the 
same sensory act unless they have been mixed, [when, how
ever, they are no longer two], for their amalgamation involves 
their becoming one, and .the sensory act related to one object 
is' itself one, and such act, when, one, is, of course, coin- 
stantaneous with itself. Hence, when things are mixed we 
of necessity perceive them coinstantaneously: for we perceive 
them by a perception actually one. For an object numerically 
one means that which is perceived by a perception actually 
one, whereas an object specifically one means that which is 

15 perceived by a sensory act potentially one [i.e. by an kvipyeia 
of the same sensuous faculty]/ I f  then the actualized percep
tion is^one, it will declare its data to be one object; they 
must, therefore, have been mixed. Accordingly, when they 
have not been mixed, the actualized perceptions which perceive 
them wfil be two ; but [if so, their perception must be successive 
not coinstantaneous, for] in one and the same faculty the 
perception actualized at any single moment is necessarily one, 
only one stimulation or exertion of a single faculty being 
possible at a single instant, and in the case supposed here the 
faculty is one. It follows, therefore, that we cannot conceive 

20 the possibility of perceiving two distinct objects coinstan
taneously with one and the same sense.

But if it be thus impossible to perceive coinstantaneously 
two objects in the same province of sense i f  they are really 
two, manifestly it is still less conceivable that we should 
perceive coinstantaneously objects in two different sensory 
provinces, as W hite and Sweet. For it appears that when the

1 b 6. There should be a full stop-after noin. A  new -paragraph then 
begins, consequently circl 8e or Zn -seems required for encl. The apodosis 
is prefaced by ovk apa b 20, and really begun at hij\ov on b 2.2.
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Soul predicates numerical unity it does so in virtue of nothing 25 
else than such coinstantaneous perception [of one object, in 
one instant, by one hipytici] : while it predicates specific1 
unity in virtue of [the unity of] the discriminating faculty of 
sense together with [the unity of] the mode in which this 
operates. W hat I mean, for example, is this ; the same sense 
no doubt discerns W hite and Black, [which are hence generi- 
cally one] though specifically different from one another, and 
so, too, a faculty of sense self-identical, but different from the 
former, discerns Sweet and B itte r ; but while both these 
faculties differ2 from' one another [and each from itself] in 
their modes of discerning either of their respective contraries, 
yet in perceiving the co-ordinates in each province they 30 
proceed in manners analogous to one another; for instance, 
as Taste perceives Sweet, so Sight perceives W h ite ; and as 448 
the latter perceives Black, so the former perceives Bitter.3

Again, if the stimuli o f sense derived from Contraries are 
themselves Contrary, and if Contraries cannot be conceived as 
subsisting together in the same individual subject, and if 
Contraries, e. g. Sweet and Bitter, come under one and the same 
sense-faculty, we must conclude that it is impossible to discern 5 
them coinstantaneously. It is likewise clearly impossible so 
to discern such homogeneous sensibles as are not [indeed] 
Contrary, [but are yet of different species]. For these are,
[in the sphere o f colour, for instance], classed some with 
White, others with Black, and so it is, likewise, in the other 
provinces of sense ; for example, of savours, some are classed 
with Sweet, and others with Bitter. Nor can one discern 
the components in compounds coinstantaneously (for4 these

1 For specific unity the nla-Brjcns is one and also its manner of operating 
is one. For generic, only the a'laBrja-is is one. W e must not suppose that 
Aristotle here confuses eldos and yevos. Cf. 449a 18.

2 Each sense proceeds in a different mode in discerning its specifically 
different objects ; eYepco? =  crepov rponnv (sc. t o v  xpivciv) cf. b 26. So also 
two different senses proceed differently in this respect. Yet, notwith
standing this difference of mode, there is an analogy between the procedure 
of o\jsis- in perceiving white (the positive) and that of yevo-is in perceiving 
sweet (also positive). Cf. 43l a 21 seqq. with Torstrik’s commentary.

3 The completion of the argument begun here is found below, 44§a 
13-19, hence it seems that this latter passage should be transferred to 
follow 448a 1.

4 Xoyoi . . . 7T€vt€ is parenthetic. Biehl’s punctuation is wrong.
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10 are ratios of Contraries, as e.g. the Octave or the Fifth); 
unless, indeed, on condition of perceiving them as one. For 
thus, and not otherwise, the ratios of the extreme sounds are 
compounded into one ratio ; 1 since we should have together 
the ratio, on the one hand, of Many to Few or of Odd to Even, 
on the other, that of Few to Many or of Even to Odd [and 
these, to be perceived together, must be unified].

If, then, the sensibles denominated co-ordinates though in 
'15 different provinces of sense (e.g. I c a ll2 Sweet and W hite 

co-ordinates though in different provinces) stand yet more 
aloof, and differ more, from one another than do any sensibles 
in the same province; while Sweet differs from W h ite3 even 
more than Black does from White, it is still less conceivable 
that one should discern them [viz. sensibles in different sensory 
provinces whether co-ordinates or not] coinstantaneously than 
sensibles which are in the same province. Therefore, if co- 
instantaheous perception of the latter be impossible, that of the 
former is a fortiori impossible.

20 Some of the writers who treat of concords assert that the 
sounds combined in these do. not reach us simultaneously, but 
only appear to do so, their/real successiveness being unnoticed 
whenever the time it involves is [so small as to be] imper
ceptible. Is this true or not ? One might perhaps, following 
this up? go so far as to say that even the current opinion that 
one sees, and hears coinstantaneously is due merely to the fact 
that the intervals of time [between the really successive per
ceptions of sight and hearing] escape observation. But this 
can scarcely be true, nor is it conceivable that any portion of 

2? time should be [absolutely] imperceptible, or that any should 
be absolutely unnoticeable ; the truth being that it is possible 4 
to perceive every instant of time. [This is so] ; because, if 
it is inconceivable that a person should, while perceiving him-

1 The ratios involved in each of the great concords are ‘ reciprocal’ 
quantities which multiplied together give unity. Thus in the O ctave 
J x {  =  1 ; in the Fourth J x £ =  1 ; in the Fifth 3 x |  =  1. This same 
operation combines the opposites Few x Many and Even x Odd.

2 Adopting KnXot). Biehl’s reading is untranslatable, except in a very
awkward fashion. 3 Vide Biehl’s corrigenda.

4 To demonstrate this directly Aristotle might have again employed 
his distinction between actuality and potentiality. But he chooses here 
the method of reductio ad absurdum.
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self or aught else in a continuous time, be at any instant 
unaware of his own existence ; while,1 obviously, the assump
tion, that there is in the time-continuum a time so small as 
to be absolutely imperceptible, carries the implication that 
a person would, during such time, be unaware of his own 
existence, as well as of his seeing and perceiving; [this 
assumption must be false].

Again,2 if there is any magnitude, whether time or thing, 
absolutely imperceptible owing to its smallness,'it follows that 30 
there would not be either a thing which one perceives, or a 
time in which one perceives it, unless in the sense that in some 
part of the given time he sees some part of the given thing. For 4 4 $ b 
[let there be a line a/3, divided into two parts at y, and let this 
line represent a whole object and a corresponding whole time. 
Now,] if one sees the whole line, and perceives it during 
a time which forms one and the same continuum, only 3 in the 
sense that he does so in some portion of this time, let us 
suppose the part y/3 , representing a time in which by sup- 5 

position he was perceiving nothing, cut off from the whole.
Well, then, he perceives in a certain part [viz. in the re
mainder] of the time, 01* perceives a part [viz. the remainder] 
of the line, after the fashion in which one sees the whole earth 
by seeing some given part of it, 01* walks in a year by walking 
in some given part of the year. But [by hypothesis] in the part 
/3y he perceives nothing: therefore, in fact, he is said to 
perceive the whole object and during the whole time simply 
because he perceives [some part of the object] in some part of 
the time a/3 . B u t4 the same argument holds also in the case 
of a y  [the remainder, regarded in its turn as a w hole]; 10

1 a 26-30. el is to be supplied again with eari a 28. This is Aristotle’s 
first argument. The second (a 3o~448b 12) shows that, on the given 
assumption, the perception of any whole would be impossible.

2 a 30. Omit, as Biehl suggests, k o l  el alaBdverai before m . If it is 
retained, with ovk before the preceding nlcrBdverai, we must render ‘ and 
does not perceive, although he perceives ’, for ov . . . ko\ el could not (as if 
it were ovde . . . el) be translated ‘ not even perceives whether he perceives ’.

3 Read with Alexander (W. 150, 13) o v t c o tc5 iv t o v t o v  t l v l (of which 
ran vvv tovt(ov rtvi of E M Y  may be a corruption), and make apodosis begin 
with dcf)T)f)T)(T0ii) b 5.

4 Since it is not really possible in any concrete case to divide a whole 
object and the time of its perception, as we have divided the line, 
secluding, as if known, the part not perceived and the time in which no 
perception takes place.
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for it will -be found [on this theory of vacant times and 
imperceptible magnitudes] that one always perceives only in 
some part of a given whole time, and perceives only some 
part of a whole magnitude^ and that it is impossible to 
perceive any [really] whole [object in a really whole tim e; 
a conclusion which is absurd, as it would logically annihilate 
the perception of both Objects and Time].

Therefore we must conclude that all magnitudes are per
ceptible, but their actual dimensions do not present themselves 
immediately in their presentation as objects. One sees the 
sun, or a four-cubit rod at a distance, as a magnitude, but their 
exact dimensions are not given in their visual presentation: 
nay, at times an object of sight appears indivisible, but [vision, 
like other special senses, is fallible respecting ‘ common sen- 
sibles’, e. g. magnitude, and] nothing that one sees is really 

15 indivisible. The reason of this has been previously explained.1 

It is cl'ear then, from the above arguments, that no portion of 
time is imperceptible.

But we must here return to the question proposed above for 
discussion, whether it is possible or impossible to perceive 
several objects coinstantaneously; by ‘ coinstantaneously ’ I 
mean perceiving the several objects in a time one and in
divisible relatively to one another, i.e. indivisible in a sense 
consistent with its being all a continuum.2

1 Viz. in the passage 4 4 5 b 2~446b 20. q de atria here is the atria of 
the proposition a7rai/ra . . . baa eariv b 12 -13 . In the passage referred to 
A ristotle show ed (a) that all aladqra were d irectly  or indirectly  m agnitudes 
and as such divisible in infinitum , and (b) that all m agnitudes are 
perceptible either actually  or potentially, i. e. are alaOqTa. T h is im plies 
th at the m agnitudes o f ala6qrd are not a lw ays determ inateiy p erceived , 
for som etim es an aladqrov is only potentially divisib le, not actually. H e 
now here in the de S ensu. or anyw here else proves what he says,- b 14 
«XX* ov . . . But it follows from what he says that ptyedos is one o f the 
things about which dTrdT&vTai—  m en ’s perception m isleads them .

2 b 18 seqq. O m it ov to> dropa in b 21 as a p iece of d ittography, and, 
reading with A lexan der ko\ o v tw  dropeo, transfer the clause ko.\ ovtgds . . . 
(Twexdi (which in its traditional place m akes no sense, w hether nro/iw be 
referred to XP°V(? as some take it, or to popta> y^vxqs, as others) to follow  
Tvpbs d\\q\a  b 20, as an explanation of the term  drdpio xpw y np°s «XXijXn. 
T h e  text thus becom es TO 8’ apa Xfyoo eV evi Kai^dropa) xpbvtp irpbs aXXr/Xn, 
k i\ ovTcos dropcp cos- TTavr'i ovtl (tvv€X€1' N o  tim e is absolutely nTop.09 for 
A ristotle, and he lacks a word to express our ‘ in d iv id u a l’, w hich is what 
is here really  m eant b y  aTopos. H ence the need o f the explanation given  
of it. B y  dropa 7rpo9 dWqXa (cf. npb$ avrd 446a 17) is m eant that the tim e 
of d iscernin g one o f the tw o objects is identical with that o f  discerning
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First,1 then, is it conceivable that one should perceive the 20 
different things coinstantaneously, but each with a different 
part of the Soul? Or [must we object] that,2in the first place, 
to begin with the objects of one and the same sense, e.g. 
Sight, if we assume it [the Soul qua exercising Sight] to 
perceive one colour with one part, and another colour3 with 
a different part, it will have a plurality of parts the same in 
species, [as they must be,] since the objects which it thus 
perceives fall within the same genus?4 25

the oth er: that they are discerned together in the same individual time. 
Keeping the vulgate reading, we may perhaps translate ‘ with another 
part of the soul, and not with the indivisible part, though with a part 
which is individual in the sense that it is all continuous \ But the notion 
of the old commentators that here, and in 451a 26, the n p c d r o v  a lc r O q r q p io v  

is referred to is very questionable.
1 b 20. 7TpoiTov pe v here corresponds to el de dr) in 449a 5, where 

Aristotle begins his own solution. The npwrov pev o f b 22 corresponds 
not to en b 29, but to el de of 449a 2, where the case of two different senses 
actualized through different parts of soul is taken up and dismissed. In 
b 24, after 7rXe<o, re should be kept (against Baumker), as this corresponds 
to en  in b 29, where the second part of the argument against the hypothesis 
of different parts of soul ‘ energizing ’ in simultaneous discernment through 
one sense is introduced. For en answering re after an interval and with 
changed point of view cf. Eucken, de usu particularum  apud Aristotelem ,
P- 13*

2 b 22. rj ( X e x r e o v y  o n  is strange, r/ o n  generally answers to n  or d id  r l .

3 b 24. xpai/Mz h e r e  merely =  the ‘ object in general ’ of each of the visual 
parts of soul assumed to operate at once. W e need not suppose refer
ence to colours of different species ; d\\ov is not erepov, nor d\A&>, erepw.

4 h 25. See Alexander, pp. 157, 13-158, 16 (Wendland). The ‘ parts 
of soul ’ are, by this hypothesis, so many aladqrqpia o f the same species, 
since each has xp“>Pa f° r object. Their ala-dqra. being of the same genus 
makes the alaOqrqpia to be of the same species--not genus. Hence the 
Knl yap. A ll alaBqrqpia, as such (i. e. by the definition 424a 24, where even 
Rodier incorrectly construes as if he had ro irpwrov, and finds mention of 
the irpwrov aladqrqpiov) are of the same genus, but each alo-dqrqpiov differs 
in species from each other as it has a different genus of ala-Qqrd for its 
object. I f  two altrdqrrjpia had the same genus of alo-Bqrd (or rather two 
absolutely similar genera, e .g . if each had xP^Pa) for object, these 
alaOqrqpia would be eldei ravra, as in the case suggested by the objection. 
T he point of the present objection lies in this unparcimonious multipli
cation of specifically identical parts of soul operating through each sense 
when discerning several objects together. The point of the next objection 
448a 28 en kt\. lies in the correlative multiplication of genera, and hence 
of sciences that would follow. For each of the ‘ p arts’ of soul would 
be a faculty of sense with its own evavrla under i t ; and thus under each 
of our ‘ five senses ’ would be not one science (as Aristotle teaches), but 
as many sciences as there were genera or pairs of contraries: the absurdity 
being that these pairs would be of the same kind, only repeated for each 
of the different .co-operant parts of soul. From the above it appears that 
B iehl’s adoption of ravra after eidei b 25, connecting the latter with irXeiw 
as dative of respect, is wrong. The xal yap b 25 cannot be explained
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Should any one [to illustrate how the Soul might have in it 
two different parts specifically identical, each directed to a set 
of ai(T0T]Ta the same in genus with that to which the other is 
directed] urge that, as there are two eyes, so there may be 
in the Soul something analogous, [the reply is] that of the 
eyes, doubtless, some one organ is formed, and hence their 
actualization in perception is one ; but if this is so in the Soul, 
then, in so far as what is formed of both [i. e. o f any two 

, specifically identical parts as assumed] is one, the true perceiving 
subject also will be one, [and the contradictory of the above 
hypothesis (of different parts of Soul remaining engaged in simul
taneous perception with one sense) is what emerges from the 
analogy]; while if the two parts of Soul remain separate, the ana
logy of the eyes will fail, [for of these some one is really formed].

Furthermore, [on the supposition of the need of different 
parts of'Soul, co-operating in each sense, to discern different 

30 objects" coinstantaneously], the senses will be each at the same 
time one and many, as if we should say that they were each 
a set of diverse sciences; for neither will an ‘ activ ity ’ exist 
without its proper faculty, nor without activity will there be 
sensati 011.1

4 4 9  a But if the Soul does not, in the way suggested [i.e. with 
different parts of itself acting simultaneously], perceive in one

i
without rcivrd: and fidu and yevei have here their proper Aristotelean 
significance. Read also, with Bitterauf, a eV for the ndXiv of EMY.^

1 Instead of one aiaOrjais (e.g. o\fsis) with its present variety of evcpynai, 
i.e. sensiones, we should have, in each, many aladqaeis, related severally, 
as so many dwdpei9, to different parts of soul. For the eWpyeiai under 
each Mcr0r)(Tis would no longer run up into one duvapis, but be held apart 
from one another, and imply each a dm'apis (i. e. a faculty of perceiving 
evavTia) to itself. This would (as Alexander says) be as absurd as having 
4 several sciences of the same theorem ’ ; for, since to each genus of 
alcrdrjrd a single imarfpir  ̂ corresponds, on this hypothesis there would be 
as many eVicn-f/pu of the same kind as there were dwdpeis (faculties of 
perceiving contraries) under (or in) each aioffyo-ir. For the hypothesis 
being that, e.g. to see any two xpco/znrn once, two different parts of 
soul should be employed, and this implying two faculties of colour- 
perception exactly alike in their alo-Brjrd, we should have, under each of 
the two, the contraries W hite X Black. This would be totally needless, 
except for the purpose of meeting the above psychological (mopia, which 
(as Aristotle shows 449s 5 seqq.) can be solved otherwise, consistently 
with the unity of each ato-Brjvis as a faculty, and of the soul itself as 
a whole. By the proposed solution the unity not only of' each sensory 
faculty, and, in the sequel, of the soul itself, but also of each science 
would be totally abolished.
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and the same individual time sensibles of the same sense, a 
fortiori it is not thus that it perceives sensibles of different 
senses. For it is, as already stated, more conceivable that 
it should perceive a plurality of the former together in this 
way than a plurality of heterogeneous objects.

If  then, as is the fact, the Soul with one part perceives r 
Sweet, with another, W hite, either that1 which results from these 
is some one part, or else there is no such one resultant. But 
there must be such an one, inasmuch as the general faculty of 
sense-perception is one.2 W hat one object, then, does that one 
faculty [when perceiving an object, e.g., as both W hite and 
Sweet] perceive ? 3 [None] ; for assuredly no one object arises 
by composition of these [heterogeneous objects, such as W hite 
and Sweet]. W e must conclude, therefore, that there is, as 
has been stated before, some one faculty in the soul with which 
the latter perceives all its percepts, though it perceives4 each 10 
different genus of sensibles through a different organ.

M ay we not, then, conceive this faculty which perceives 
W hite and Sweet to be one qua indivisible [sc. qua combining 
its different simultaneous objects] in its actualization, but 
different, when it has become divisible [sc. qua distinguishing 
its different simultaneous objects] in its actualization ?

1 a 6. t o  €K tovt(ov: cf. 44&b 2& ™ apcfaoiv, where also the form of 
expression seems to put it beyond question that there is some resultant, 
the only question being whether or not this resultant is o?ie.

2 a 7. That the general faculty of perception is one has been already 
shown in de A nipia , 426b 8-29 ; where too (426b 29-427a 16) it is ex
plained how a faculty numerically one can perceive opposites simul
taneously without losing its numerical oneness. The difficulty is solved 
there as here by the doctrine that its numerical oneness is consistent with 
plurality in the relations in which it manifests itself.

3 a 8. For what follows cf. 43i a 17—4 3 ib 2. The negative answer to the 
question— rivos ovvtKeivo h ik  ;— is all-important. If the conjoint percepts 
here too (as in the cases stated above, e .g . 448°- 10) formed a ply pa, or 
ran into one, simultaneous discernment of different objects could not be 
made out at all. But while t o  yXvKv and t o  XevKov are held together 
in the unity of t o  ala-BqriKov ndvTov (a 17), they are kept distinct in the 
object. Just as in ir pay para (objects in space) such qualities are present 
together, yet not confused or combined, so in the ataOqpa, or immediate 
impression of them (and also in the (fadvraa-pa, or subsequent representa
tion), they are present together, yet discerned as different by the unity 
of the sensus communis to which they are simultaneously presented. In 
this solution of the diropLa Aristotle confines himself to the more difficult 
case (cf. 447b 6, 22, 448a 13-19, 449a 2-5), that of heterogeneous sensibles ; 
which being settled, that of the homogeneous follows.

4 a 10. A fter aXXo h e  k t X.  supply a l a B a v e r a i ,  not a l a O d v e o B a i .
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Or is what occurs in the case of the perceiving Soul con
ceivably analogous to what holds true in that of the things 

15 themselves ? For the same numerically one thing is white 
and sweet, and has many other qualities, [while its numerical 
oneness is not thereby prejudiced] if the fact is not that the 
qualities are really separable in the object from one another, 
but that the being of each quality is different [from that of 
every other].1 In the same way therefore we must assume 

. also, in the case of the Soul, that the faculty of perception in 
general is in itself numerically one and the same, but different 
[differentiated] in its being; different, that is to say, in genus 
as regards som e2 of its objects, in species as regards others. 
H ence too, we m ay conclude that one can perceive [numeri
cally different objects,  coinstantaneously with a faculty which 

20 is numerically one and the same, but not the same in its 
relationship [sc. according as the objects to which it is directed 
are not the same].

That every sensible object is a magnitude, and that nothing 
which it is possible to perceive is indivisible, may be thus 
shown.3 The distance whence an object could not be seen

1 to emu (in full.ro elvai XevKcp oT yXvKcl) h e r e = ‘ bein g in  relationship  ’, i. e. 
relationship of the objects to the faculty  of perception. In a 18 elvai 
(sc. a.lcr6t]TLKwi) =  ‘ relationship of the faculty  o f perception to that o f con
ception (according as the form er perceives the different gen era of alcrd^rd) ’ . 
T h is  explains the change from  to clvm a 18 toXoyw a 20. It is our conceiving  
faculty  that distinguishes to (iIo-Q t̂ikov irdvroiv in its relationships to its 
different classes of objects, in w hich therefore it differs Xdyo> or notione:  
it is ro nhjBrjTiKbv TravToiv that distinguishes Xtvnov and yXv<v, w hich differ 
in their m ode o f m anifestation to sense, in each  p articular experience. 
H ence Bonitz (Ind. A r is t .  2 2 ia 56), is hard ly right in identifying ro ehai 
and Xoyos here.

2 F o r  the construction of the genitive cf. 455a 2 1 ;  supply uktQ^tikco here 
on the an alogy o f aladrjaei there, ro uI(t0tjtik6v is said  to differ ykvei or «8« 
accordin g as its alaOrjrd differ yiva  or ubei. T h is  is rem arkable. Should 
not the second e re p o r be eTepcov? T h en  tmv p.eu . . . tS>v be would sim ply 
explicate ereponv— the objects which are different some in genus, som e in 
sp e c ie s: the ahrdrjTiKov would be different and its objects would be different. 
T h is  would m ake all clear.

3 a 2 1-3 1. T h is  argum ent is from the first ad  hom inem . A n y  one who 
believes (as A risto tle  does not) in an aurBiyrov dbimptTov m ust believe th at it 
can be situated in an indivisible place, i .e . in a m athem atical point. F o r  
such a person (not, how ever, for A risto tle  himself) the ea-^arov *cai 7rpa>Tov 
. . . o8ev (a 24), being identical, form such a ‘ p la c e ’ . B ut the a lleged  
ala-drjTov dbialpcTov, if supposed to be set in this place, will be found to 
possess self-contradictory attributes ; e;g., if  an ,object o f  vision, it will be 
at the same tim e visib le  and in visib le ; w hich is im possible.

F o r  A risto tle  h im self the irpSyrov koi cctx t̂ov could not in reality run
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is indeterminate, but that whence it is visible is determinate. 
W e may say the same of the objects of Smelling and Hearing, 
and of all sensibles not discerned by actual contact. Now, 
there is, in the interval of distance, some extreme place, the 
last from which the object is invisible, and the first from 25 
which it is visible. This place, beyond which if the object be 
one cannot perceive it, while if the object be on the hither 
side one must perceive it, is, I presume, itself necessarily in
divisible. Therefore, if any sensible object be indivisible, such 
object, if set in the said extreme place whence impercepti- 
bility ends and perceptibility begins, will have to be both 
visible and invisible at the same time ; but this is impossible. 30 

This concludes our survey of the characteristics of the organs 
of Sense-perception and their objects, whether regarded in 
general or in relation to each organ. O f the remaining sub
jects, we must first consider that of memory and remembering.

into a point. Between visibility and non-visibility (so far as these depend 
on distance) there are for him an infinite number of gradations, corre
sponding successively to successive possible removals of the object 
through consecutive points in the dnottTqixa or line of distance. These 
gradations towards invisibility represent so many degrees of potential 
visibility.



DE MEMORI A E T  R E M I N I S C E N T I A

C H A P T E R  I

449 b W e have, in the next place, to treat of Memory and Re
membering, considering its nature, its cause, and the part of 

5 the soul to which this experience, as well as that of Recollect
ing, belongs. For the persons who possess a retentive memory 
are not identical with those who excel in power of recollection ; 
indeed, as a rule, slow people have a good memory, whereas 
those who are quick-witted and clever are better at. recollecting.

W e must first form a true conception of the objects of 
* 10 memory, a point on which mistakes are often made. N ow tore- 

member.the future"is not possible, but this is an object of opinion 
or expectation (and indeed there might be actually a science of 
expectation, like that of divination, in which some believe); 
nor is there memory of the present, but only sense-perception. 
For by the latter we know not the future, nor the past, but the 

i.; present only. But memory relates to the past. No one would 
say that he remembers the present, when 1 it is present, e. g. 
a givei^ white object at the moment when he sees it; nor 
would one say that he remembers an object of scientific con
templation at the moment when he is actually contemplating 
it, and has it full before his mind ;— of the former he would say 
only that he perceives it, of the latter only that he knows it. 
But when one has scientific knowledge, 01* perception, apart 

20 from the actualizations of the faculty concerned, he thus ‘ re
members ’ [that2 the angles of a triangle are together equal to 
two right angles]; as to the former, that he learned it, or thought 
it out for himself, as to the latter, that he heard, or saw, it, or 
had some such sensible experience of it. For whenever one 
exercises the faculty of remembering, he must say within him
self, ‘ I formerly heard (or otherwise perceived) this,’ or ‘ I 
formerly had this thought ’.

1 The next clause shows that here or*.not ort is the true reading.
- This is spurious.
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Memory is, therefore, neither Perception nor Conception, but 
a sta te1 or affection of one of these, conditioned by lapse of 25 
time. A s already observed, there is no such thing as memory 
of the present while present, for the present is object only of 
perception, and the future, of expectation, but the object of 
memory is the past. A ll memory, therefore, implies a time f
elapsed ; consequently only those animals which perceive time 
remember, and the organ whereby they perceive time is also 
that whereby they remember.

The subject2 of ‘ presentation’ has been already considered ?,o 
in our work de Anim a?  W ithout a presentation intellectual 
activity is impossible. For there is in such activity an incidental 450 a 
affection identical with one also incidental in creometricalo
demonstrations. For in the latter case, though we do not for 
the purpose of the proof make any use of the fact that the 
quantity in the triangle [for example, which we have drawn] 
is determinate, we nevertheless draw it determinate in quantity.
So likewise when one exerts the intellect [e. g. on the subject 
of first principles], although the object may not be quantitative, 5 

one envisages it as quantitative, though he thinks it in abstrac
tion from qu an tity; while, on the other hand, if the object of

1 e£is conjoined, as here, with nddos can only have its usual A ristotelean  
m eaning o f  a mode o f  noior^s, a slate. T h e  definition o f m em ory im plies 
that in its genesis an aXa-dr̂ ais (or vnoXijyj/is) has undergone som ething 
(nddos) ow ing to lapse o f  tim e since the ivipycia. T h e  residue o f the 
cu<t8t)(tis (or vnoXyyjns) so affected  has becom e a <pdvTa<rpia (or set o f Kivrta(is 
capable o f yield in g a  (pdvraapia) related to the original a’ladrjais as its eluav.
T h is  settled state o f relationship, to be explained and defined more 
p recisely  in 4 5i a 16, is w hat egis here m eans. T h e  qualification  or 
m odification  effected b y  lapse o f tim e in the residue o f the aiadrjais (or 
faToXrf\pis) and resulting in the settled state, is denoted b y the com bined 
words ei-is and nddos. igis, o f  course, can, and does in a few places, 
m ean ‘ h a v in g ’ . Cf. A ristotle, M et. io 2 2 b 4 -12  and I022b 15-2 1, where 
this word is explained, as =  (a) ‘ h a v in g ’, (d) diddeais Kad’ rjv ev fj KaKios 
diaKeirai t o  diaK.eip.fvov, Kcii r) Kad’ « o r o  rj n p os dXXo. Such  a i£is as that 
of pvrjixT] is described in the last words. It is a i^is Kad' fp/ pvrjpoviKas 
8iaK€iTal r is npos ra pvrjpovevTa, as imaTrjpir] is a e£is Kad’ r)V SiaKciTai tis  
Imo-TrjpioviKas npos r« iniar^ra. Bonitz, A r is t. S tu d .  v. p. 29, is m istaken 
when he m akes ii îs and nddos here im distinguishable. e£is adds the 
notion of ‘ re lativ ity  ’ to a past. T h is— how a present state o f m ind can pick 
up a p ast— is the real epistem ological ‘ c r u x ’, and A risto tle , w ith his usual 
unerring insight, singles it out as w hat peculiarly dem ands explanation.

2 F o r apod, to in  A  see 45oa 12 note. M ost translators render (pavraala 
‘ im agin ation ,’ but this, from the pyschologist’s point o f view , is liable to 
objection.

3 Cf. 427b 29 seqq.
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the intellect 'is essentially of the class of things that are 
quantitative, but indeterminate, one envisages it as if it had 
determinate quantity, though subsequently, in thinking it, he 
abstracts from its determinateness. W hy we cannot exercise 
the intellect on any object absolutely apart from th e 1 con
tinuous, or apply it even to non-temporal2 things unless in 

io connexion with time,3 is another question. Now, one must 
cognize m agnitude4 and motion by means of the same faculty 
by which one cognizes5 time [i. e. by that which is also the 
faculty of memory], and the presentation [involved in such 
cognition] is an affection of the sensus communis ; whence this 
follows, viz. that the cognition of these objects [magnitude, 
motion, time] is effected by the [said sensus communis, i. e.

; the] primary faculty of perception. Accordingly,0 memory 
[not merely of sensible, but] even of intellectual7 objects 
involves 'a presentation: hence we may conclude that it 
belongs to the faculty of intelligence8 only incidentally, while

1 tou is gen eric: it should not be struck out, as Freudenthal p ro
poses.

2 T h e  heavenly bodies and their ‘ eternal* laws, as well as the non
tem poral (or ‘ e te rn a l’) truths of m athem atics. Cf. 2 2 ib 3 seqq., io44b 7.

3 xpoVo? is esse?itially continuous, not an dpidpos, despite its definition 
as dpidpds Kivrjvecos kt\.

4 Cf. 232a 24 Piyedos 8’ ioTiV anav crvve^es.
6 Freud^nthal’s translation— ‘ G rosse und B ew egu n g m uss aber der 

vorstellenM er Zeit vorstellt *— is, though correct in a sense, gram m atically  
difficult. B esides what is the m eaning o f sayin g <» (dvayKiiiov) \pdvuv 
yp(opl^€iv ? Sup p ly  yvcoptfa. T h e  point o f  the text is to identify the 
faculty w hich perceives tim e (which has been shown to be that of 
m em ory) with that w hich supplies the (pavrdcrpara for the use of vot/ais. 
T h is  is done by identifying both with that w hich perceives Kivrjais in 
g e n era l— the em pirical type and basis of con tin u ity: for even tim e is 
dpiOpos Kivrjo-ecos, and partakes in its continuity (dptOpds here not im plyin g 
that tim e itself is an arithm etical num ber essen tially  discontinuous). 
Freudenthal is astray in th inking kci\ kiv^ lv unintelligib le except on his 
v iew  ofithe construction.

6 i) 8e pvrpxT) . . . ioTiv resumes, or sum s up the result of, the protasis 
com m enced at «Vet 449b 30, and thus prefaces oxrre a 13, w hich com 
m ences the apodosis.

7 S ince voryrd involve (pavrdo-paTa, as shown 45o a 1-10 , the m em ory o f 
them  in volves and depends upon the sam e cpovrdapara. F o r such pvrjpi] 
is the or 7tuSos of v6r)(ns (included under 449b 24) when tim e 
has elapsed, and the eWpyeia has ceased. T h o u gh  the votjtu m ay be 
‘ eternal,’ or at least non-tem poral, the faculty  which perceives tim e ( t o  

wpuiTov alordrfriKop) is that which supplies their em pirical basis, and there
fore the ground o f rem em bering them .

8 F a r  the easiest correction  o f the voovpivov o f all M S S . is Prof. B y 
water’s (Sm^oov/ieVou. Cf. 459a 8 ov8e rov ftiavoovpevou to 7rddos tovto o



C H A P T E R  I 450 a

directly and essentially it belongs to the primary faculty of 
sense-perception.

Hence not only human beings and the beings which possess 15 
opinion or intelligence, but also certain other animals, possess 
memory. I f  memory were a function of [pure] intellect, it 
would not have been as it is an attribute of many of the lower 
animals, but probably, in that case, no mortal beings 1 would 
have had m em ory; since, even as the case stands, it is not 
an attribute of them all, just because.all have not the faculty 
of perceiving time. Whenever one actually remembers having 
seen or heard, or learned, something, he includes in this act (as 20 
we have already observed) the consciousness of ‘ formerly’ ; and 
the distinction of ‘ former ’ and ‘ latter 5 is a distinction in time.

Accordingly, if asked, of which among the parts of the soul 
memory is a function, we re p ly : manifestly of that part to 
which ‘ presentation’ appertains; and all objects capable of 
being presented [viz. aia-drjra] are immediately and properly 
objects of memory, while those [viz. voy)t<i \ which necessarily 
involve [but only involve] presentation are objects of memory 25 
incidentally.

One might ask how it is possible that though the affection 
[the presentation] alone is present, and the [related] § fact 
absent, the latter— that which is not present— is remembered. 
[This question arises], because it is clear that we must con
ceive that which is generated through sense-perception in the 
sentient soul, and in the part of the b o d y2 which is its seat,—  
viz. that affection the state 'whereof we call memory— to be 
some such thing as a picture. The process of movement 30

KaXovfxfp iwTTvid^v, where tov dinvnovfievov is used in answer to the ques
tion raised 458b 1 in reference to tov potjtikov. to diavocio-dai can include 
Reason as well as reason/;/^.

1 Reading dprjTwp, not Brjpicop as Biehl after Rassow. Memory is limited 
to beings which have the sense of time (to alaOrjTiKov), none of whom 
possess pure intellect; so that if it were a purely intellectual function, 
oi d$av(iroi might have it, but oi Bvtjtol (or rd 6vt)to) could not.

2 It is an affection of soul and body conjointly, like all affections treated 
of in the Parva Naturalia. The clause to . . . dvai is difficult, but may be 
right. That thing, the of which is ppr)p.rj, is a (jydpmapn 45i a 15, 
and fj.pr')fxi) itself is a egis r) 7rdBos of an alaBrjais or vTrohjyjsis 449b 25. W hat 
then is the 7rdiBos here the of which is pprjp-r] ? W e must conclude it to 
be the (j)dvTacpa (which in 450a IO we saw to bendBos Ttjs koivtjs aladj'jaeoos), 
to be described later on as eh«i>p of its original. The word naBos here does 
not mean an affection of the particular aladqais or InoX^t?, as in 449b 25,

A K  I*N ’ E
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[sensory stimulation] involved in the act of perception stamps 
in, as it were, a sort of impression of the percept, just as 

45° h persons do who make an impression with a seal.1 This 
explains why, in those who are strongly moved owing to 
passion, or time of life, no mnemonic impression is formed ; 
just as no impression would be formed if the movement o f the 
seal were to impinge on running water ; while there are others 
in whom, owing to the receiving surface2 being frayed, as 

.5 happens to [the stucco on] old [chamber] walls, or owing to 
the hardness of the receiving surface, the requisite impression 
is not implanted at all. Hence both very young and very 
old persons are defective in m em ory; they are in a state of 
flux, the-former because of their growth, the latter, owing to 
their decay. In like manner, also, both those who are too 

io  quick and those who are too slow have bad memories. The 
former are too soft,3 the latter too hard [in the texture of 
their Feceiv-ing organs], so that in the case of the former the 
presented image [though imprinted] does not remain in the 
soul, while on the latter it is not imprinted at all.

But then, if this truly describes what happens in the genesis 
of memory, [the question stated above arises:] when one 
remembers, is it this impressed affection that he remembers, 
or is it the objective' thing from which this was derived ? If 
the former, it would follow that we remember nothing which 

15 is absent '; if the latter, how is it possible that, though per
ceiving directly only the impression, we remember that absent 
thing which we do not perceive? Granted that there is in 
us something like an impression or picture, why should the 
perception of the mere impression be memory of something 
else, instead of being related to this impression alone? For 
when one actually remembers, this impression is what he

but an affection o f the alaBrjriKr] yjrvxv- r ° irdGos is here, therefore, in 
apposition to TO yiyvopievov did Trjs kt\. 45° a 29 j and toiovtov olov £o>yp. rt 
is the whole predicate after elvm.

1 T h is  explanation of m em ory with the sim ile of the seal-im pression is 
taken alm ost literally from  Plato , Theae tetus, 191 D.

2 B efore \}/r)x€(rdai supply t o  8exdfiei'or from b 5, F or the above inter
pretation of yp'rjxevQai cf. G alen  UpOTpfnTiKos, § I9 rot»ff rnixovs . . . ypn(f)ais
KeKO(rp.rj(rdat.

3 vyporepoi. to vypov, ‘ the m oist ’ =  the elem ental quality w hich ex
plained softness in bo d ies; ju st as to pov, ‘ the d r y ’ (d notion funda
m ental also in to a-KXrjpov) explained hardness.



contemplates, and this is what he perceives. How then does 
he remember what is not present ? One might as well sup
pose it possible also to see or hear that which is not present.
In reply, we suggest that this very thing is quite conceivable, 20 
nay, actually occurs in experience. A  picture1 painted on 
a panel is at once a picture and a likeness : that is, while one 
and the same, it is both of these, although the ‘ being ’ of both 
is not the same, and one may contemplate it either as a picture, 
or as a likeness. Just in the same way we have to conceive 
that the mnemonic presentation within us is something which 25 
by itself is merely an object of contemplation, while, in relation 
to something else, it is also a presentation of that other thing.
In so far as it is regarded in itself, it is only an object of 
contemplation, or a presentation ; but when considered as 
relative to something else, e. g., as its likeness, it is also2 a 
mnemonic token. Hence, whenever the residual sensory 
process3 implied by it is actualized in consciousness, if the 
soul perceives this in so far as it is something absolute, it 
appears to occur as a mere thought 01* presentation ; but if . 
the soul perceives it qua related to something else, then,—  
just as when one contemplates the painting in the picture as 
being a likeness, and without having [at the moment] seen ,Q 
the actual Koriskos, contemplates it as a likeness of Koriskos, 
and in that case4 the experience involved in this contempla- ^  
tion of it [as relative] is different from what one has when he 
contemplates it simply as a painted figure— [so in the case of 
memory we have the analogous difference, for], of the objects5

1 The apodosis to olov ktX. begins with ouro> b 24. £(pov here and below 
=  ‘ p icture ’ generally, not ‘ picture of anim al’. This use of the word is 
as early as Empedocles (Karst. 372), and Herod, iv. 88. T o restrict the 
meaning here to painted ci?iimals would spoil the illustration, since then 
£6ov would be relative at once and from the first.

2 Freudenthal thinks the kat unm eaning; but on the contrary it is 
indispensable. The relative (pdvrao-pa is as it were an cIkoov (for this is 
only a simile), and this is also a ‘ rem inder’. So in 4 5 ia 2 on ehaav, 
fivtifiovevpa, because it is an eluiov it is a ‘ reminder ’.

3 E very such (jHivrnajia depends for its possibility on a Kivrja-Ls within the 
organs, which persists as a survival or relic of the original perception.

4 The reading of Bekker r e  . . . r e  (45ob 31-451» 1)— a rare mode of 
conjunction— might mark the parallelism between the cases. But E M Y
have t o  iv  for iv  r e  in 451» 1, and this has been translated.

6 t o  iv is, by a sort of ‘ Attic ’ apposition, subdivided into the to piv and 
t o  8i which follow.

E 2
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in the soul, the one [the unrelated object] presents itself 
simply as a thought, but the other [the related object], just 
because, as in the painting, it is a likeness, presents itself as 
a mnemonic token.

W e can now understand why it is that sometimes, when we 
have such processes, based on some former act of perception, 
occurring in the soul, we do not know whether this really 

5 implies our having had perceptions corresponding to them, 
and we doubt whether the case is or is not one of memory. 
But occasionally it happens that [while thus doubting] we get 
a sudden idea and recollect that we heard or saw something 
formerly. This [occurrence of the ‘ sudden idea’] happens 
whenever, from contemplating a mental object as absolute, 
one changes his point of view, and regards it as relative to 
something else.

The opposite [sc. to the case o f those who at first do not 
recognize their phantasms as mnemonic] also occurs, as hap
pened in the cases of Antipheron of Oreus and others suffering 

o from mental derangem ent; for they were accustomed to speak 
of their mere phantasms as facts of their past experience, and 
as if remembering them. This takes place whenever one 
contemplates what is not a likeness as if it were a likeness.

Mnemonic exercises aim at preserving one’s memory of 
something by repeatedly reminding him of i t ; which implies 
noth'ing else [on the learner’s part] than the frequent con
templation of something [viz. the ‘ mnemonic’, whatever it may 
be] as a likeness, and not as out of relation.

5 A s regards the question, therefore, what memory or re
membering is, it has now been shown that it is the state of 
a presentation, related as a likeness to that of which it is 
a presentation; and as to the question of which of the faculties 
within us memory is a function, [it has been shown] that it 
is a function of the primary faculty of sense-perception, i. e. 
of that faculty whereby we perceive time.
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N ext comes the subject of Recollection,1 in dealing with 
which we must assume as fundamental the truths elicited 20 
above in our introductory discussions.2 For recollection is not 
the ‘ recovery ’ 01* ‘ acquisition ’ 3 of memory ; since at the 
instant when 4 one at first learns [a fact of science] or experi
ences [a particular fact of sense], he does not thereby ‘ recover ’ 
a memory, inasmuch as none has preceded, nor does he acquire

1 In the first paragraph of this chapter Aristotle is occupied with 
correcting what he thinks the imperfect views of fxprjpr) as cram/pt«
(ila-drjcrcois, and of dmpvrjais as to rrjv fivrjprju duanoXftv, expressed in the 
Philebus 34 A -B . There is no reference; whatever to the metaphysical 
‘ reminiscence ’ theory of the Meno and Phaedo, as Thurot thinks. See 
note on 45 i b 6.

2 t o U  cmxcipwaTiKots Xoyois. In translating this, the authority of Bonitz 
{Index, 99a 40) has been followed. The expression may, however, refer 
to the current discussions and assumptions (e.g. in the Platonic school) 
on the subject of memory. But appearances are in favour of Bonitz’ view . 
here. Cf. especially 449b 15-29 where the notion of memory as implying 
lapse of time is developed. On this implication too the notion of R e
collection rests. On this point the significance of ydp a 20 turns. For 
uvdfxprjais is not pvr)[xr)s Xrjifns just because the establishment of the c£is or 
7ra#or, in which consists, requires lapse of time ; while it is not 
pivr'ifxTjs avakrjylns because before time has elapsed since the experience there 
is no p.vrjfiTj to be recovered, while after time has elapsed the pptjhtj may 
be revived by processes that are not dvanvrjo-ds— by re-learning or re- 
experiencing, instead of by an internal effort.

3 That dvdp.vr)<Tis is not Xf^is /my/uqr is argued, with reference' to 
a supposed initial moment of the /xiidrjais or mWrjo-is regarded as con
tinuous processes, in a 21-25 drap . . . iyyiperat [with a parenthetic hit 
(ovt* dm\ ,— npoyeyovev) at the theory of dvaXr;\ îy] and with reference to the 
final moment, when the fidOrjais or is supposed to be perfected, in
e rt . .  . pvT]pov(vn & 25-31. Next it is show n,45i b 3 ( c t i )  to 45i b 6 (d/coXov^I), 
that since p.pt]prj (or p.pt]fxopfveip) is possible without dvdfiPTjais, Xrj\j/is p.vrtpt)i 
again fails as a definition ; for dudixvijois always implies the recovery of an 
interrupted pLvf)p,T]. Finally it is shown b 6 - io  (ov8e . . . dvapLipLv^Keadai) 
that even dpdX̂ yj/is pvrjprjs is not an adequate definition of dpdp.vf]cris, 
because one may recover pptjpltj by re-learning or re-experiencing (re
perceiving, &c.). For two reasons then, this last and that given paren
thetically above, 45Ia 22 (ovSefiia ydp irpoyeyovep), dpdp.VT)(Ti<: is not merely 
dpdXrjyJns fxpT)p.T}s. But the short parenthetical argument is used with 
reference merely to the moment of the original experience (at which if 
one does not acquire p-ptimv, a fo rtio r i  he does not recover it), whereas 
the argument 451b 6-10 is used with reference to the later period when 
fxprjptj has now been established.

4 & 2 1 =  fiaBi). . .  irdOrj, and a 23 iyyipr^rai. W e must attend to the 
meaning of the aorists, which is carefully calculated here by the writer.

C H A P T E R  II
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one ab initio. It is only at the instant when the aforesaid 
state1 or affection [of the aladijons or vtto\r]\j/is ; see 449b 24] 
is implanted in the soul that memory exists, and therefore 

25 memory is not itself implanted concurrently with the con
tinuous implantation of the [original]2 sensory experience.

Further: at the very individual and concluding 3 instant 
when first [the sensory experience or scientific knowledge] has 
been completely implanted, there is then already4 established 
in the person affected the [sensory] affection, or the scientific5 
knowledge (if one ought to apply the term ‘ scientific know
ledge ’ to the [mnemonic] state or affection ; and indeed one 
may well remember, in the ‘ incidental ’ sense, some of the

1 a 23. i)J£is Ka\ t o  nddos. Here, if we should not read r j, we must take nai 
=  rj. The mnemonic Ztjis and 7rdidos here are not to be taken for the primary 
experiences-referred to in a 21, a 25,-where the words Tonp&Tov are used to 
mark the difference. But nddos is aipbiguous, referring sometimes (as 
in a 26) to the primary affection of ,the subject of a sensory experience, 
sometimes (as in 44913 25) to the mnemonic affection which this experience 
itself undergoes by lapse of time. In a 24 it has both meanings.

2 Therefore the disputed definitions fail with regard to the initial stage, 
not only as to recollection, but even as to memory, of which also they 
betray a misconception.

3 Kam pe’s explanation (after Themistius) of t<3 dropco kui eV^uro) here 
as ‘ das letzte und untheilbare Sinnesorgan ’ is unsatisfactory, ecr̂ dra» 
denotes the limit of the completion of the experience— the nddqo-is or 
pddqcris. w [We agree with Kampe-and Themistius (241. 29, ed. Spengel), 
and would translate: ‘ has come to be present in the individual and 
ultimate organ.’ Edd.]

4 There is no, tautology, and, if there were, Freudenthal’s tl before ro>, 
a 25/Vould not stave it off. The point of the proposition ore iyyeyove, t o t c  

iw n d p x rjd q  lies in the contrasted meaning of these two ve rb s: when 
once the nddos or emoTquq has been perfectly engendered, thereupon or 
therein the foundation of memory— the immanence of the nddos or inurTqpq 
— is laid. The nddos or imarqpq does not pass away, but abides as an 
d p x ’i in the mind, which is the force of cvvndpxet. But memory itself is 
not there y e t : time must first elapse.

T o understand this passage we have to bear in mind Aristotle’s definition 
of qt)q as =  t o  iyyvs t o v  napovTos vvv aTopou pepos t o v  peWovTOS xporou 
222 b 7. Thus fjhq here denotes the very moment o f  the event referred 
to in ra; aTopoi Ka f  ecr\dTO} ore t o  npdarov eyytyove, regarded as first in 
a coming series of moments. The experience occurs in the first moment, 
and in that and all succeeding moments the nddos or inHTTqpq is found to 
be established, to peu nddos is balanced by t o  de pvqpovevav a 29: the nddos 
or enio-Ti'jpr) to which memory shall refer is now indeed implanted, but no 
time has yet passed. Before t o  pvqpovcvtiv is possible, time must have 
passed. This nddos is not the nddos (or e£t?) in which memory has been said 
to consist. The latter is a nddos ^/"the aXadqats or vnoXq^is, i. e. a modifica
tion in their residual KLvqaeis caused by lapse of time. The former is the 
original sensory experience to which memory shall refer.

0 Sc. in the person who has learned i t : after iniaTqpq understand roi
paddvTi.
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things [i. e. ra KaOokov] which are properly objects of scientific1 

knowledge); but to remember, strictly and properly speak
ing,2 is an activity which will not be immanent until the 3° 
original experience has undergone lapse of time. For one 
remembers now what one saw or otherwise experienced 
formerly ; the moment of the original experience and the 
moment of the memory of it are never identical.

A gain ,3 [even when time has elapsed, and one can be said 
really to have acquired memory, this is not necessarily 
recollection, for firstly] it is obviously possible, without any 451 b 
present act of recollection, to remember as a continued 
consequence of the original perception or other experience; 
whereas 4 when [after an interval of obliviscence] one recovers 
some scientific knowledge which he had before, or some per
ception, or some other experience, the state of which we above 
declared to be memory, it is then, and then only, that this 
recovery may amount to a recollection of any of the things 
aforesaid. But, [though, as observed above, remembering does 5 

not necessarily imply recollecting], recollecting always implies

1 €7Tt(TTr][xrj is a €%i? dnobeiKTiKT) H39b 31. In ihe sense in which it 
is spoken of as 8wdp.ei {Met. io87a 15, cf. Locke’s ‘ Habitual Know
ledge ’) it can subsist in the mnemonic ; for we may ‘ remember ’ 
ra KadoXov Kara avfx̂ iê rjKo?, as explained 45oa 23-25. *Ew« : some of the 
objects of into-Ti'uxT] ; for this word was (like our ‘ science ’) extended to 
include even 37 tivktikt], and many other matters of the sort that can be 
direct objects of memory. The question here raised about the term 
67niTTt'jfxi} being used of a e£ty shows how far e i s  from meaning a 
‘ h a vin g ’ in this connexion.

2 k o .6 ’ avro, i.e. as distinct from t o  K a r a  a .  fiv., and as opposed to t o  

iwndpxeiv t o  7 tados r) rrjv liria-Trjpqp. ‘ Incidental’ as well as ‘ d irect’ 
remembering involves time-lapse.

3 Freudenthal is right in interpreting this argument as directed against 
the proposition dpdp.pqais =  ppqpqs Xrjxj/is; for a person may have 
acquired pvrjprj but not parted with it, and dvdpvqais implies always at 
least an interruption of pprjpq, though it implies more, as will be shown. 
Freudenthal wrongly thinks that Aristotle will not allow dpdppqaris to involve 
pvqfjirjs dvdXr)\j/is at a ll— only a recovering of the imoTr)p.r) or ciiaSqcn?. But 
the expression pLpqp.qs dvdXq^ns was part of the traditional definition: dvaXap- 
fidvuv p-prjfxqv is used by Plato, P h il. 34 B, and Aristotle has no objection 
to it as a definition, provided it be qualified by reference to the nXeicov 
dpxq of b 10 below. In accepting the expression, thus qualified, he may be 
following the emxeipqpaTiKol Xoyot, in the sense referred to above in the note 
on these words as alternative to that in which they are taken by Bonitz.

4 There should not be a full stop, but only a colon, or comma, before 
aXXd 451b 2 . Just before, p,pqp.ovevetv =  pvqpoveiovra dinreXcip, which is 
contrasted here with TO diPaXapfidpeip Tqp l.Tn<TTrjp.qp fj rqv iiiaOqcriP.
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remembering,1 and actualized memory follows [upon the 
successful act of recollecting].

But secondly,2 even the assertion that recollection is the 
reinstatement in consciousness of something which was there 
before but had disappeared requires qualification. This 
assertion may be true, but it may also be false ; for the same 
person may twice learn [from some teacher], or twice discover 
[i. e. excogitate], the same fact. Accordingly, the act of re
collecting ought [in its definition] to be distinguished from 
these acts ; i. e. recollecting must imply in those who recollect 
the presence of some s p r in g o v e r  and above that from which 
they originally learn, 

o A cts of recollection, as they occur in experience, are due 
to the fact'that one movement has by nature another that 
succeeds it in regular order. -

If this order be necessary, whenever a subject experiences 
the former 4 of two movements thus connected, it will [invari
ably] experience the latter ;n if, however, the order be not 
necessary, but customary, only in the majority of cases will 
the subject experience the latter of the two movements. But 
it is a fact that there are some movements, by a single experi
ence of^which persons take the impress of custom more deeply 

5 than they do by experiencing others many tim es; hence,r’

1 The text is c.orrect: t o  -pvrjpoveveiv is a necessary ‘ incident ’ of t o  

in•afj.(fjLvrj(r0ai-) and the latter'is accompanied by and implies a reinstate
ment of t) fjivrjfjiT]. This last is both the condition and the consequence 
of dvdfxvrjais: the condition, for if there be no (potential) pvrjpr), dvap. is 
impossible (cf. 452a 7 ovkIti pipvr]Tai) ; the consequence, for dvapv. results 
in the reviviscence of (actual) pvrjpr). ‘ A man has not the power to 
recollect what is not in his mind,’ said Dr. Johnson, ‘ but when a thing is 
in his mind he may remember it.’

2 Even here Plato had been beforehand with Aristotle. Cf. Ph il. 34 B 
brav [17 ^v r̂/] diro\e(Ta<ra pvrjprjv . .\ av6is rnvrrjv avcnrokrj&r} naXiv nvrrj iv 
iavTj]I, where both the interval of obliviscence and the internal activity 
are required' for the definition of Recollection. So in the Meno 85 d
t o  b '  dva\ap(i$dveiv a vro v  iv  a n u  iiri(TTTjpT]v o v k  (IvapipvTjaKeaOai ia n v  ’

mivv ye. Both in Meno 81 D  and Phaedo 73 D  recollection is conceived 
as a foricris. Aristotle is superior to Plato chiefly in the detail with 
which he examines the process of dvdpvr,ais.

For the meaning of nXeitov dpxn see below, 452s1 4-7, and 452a 11-12 .
4 Grammar and sense require iKeivrjv here.
5 How can one reason {bio) from ivLovs to eWa ? T ry  how one will, 

one cannot, with Biehl’s text, avoid logical absurdity and confusion. 
Read ivias (sc. Kivr)a-(n) b 14, aKkas b 15, and erepa b 16. Freudenthal in 
recommending also Kivovpivus b 15 seems to miss seeing that .the
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upon seeing some things but once we remember them better 
than others which we may have seen frequently.

Whenever, therefore, we are recollecting, we are experi
encing 1 certain [read tlras with Freudenthal] of the antecedent 
movements until finally we experience the one after which 
customarily comes that which we seek. This explains why 
we hunt up the series2 [of Kivrjo-cis'], having started in thought 
either from a present intuition or some other, and from some
thing either similar, or contrary, to what we seek, or else from 
that which is contiguous3 with it. Such is the empirical ground 20 
of the process of recollection ; for the mnemonic movements 
involved in these starting-points are in some cases identical, in 
others, again, simultaneous, with those of the idea we seek, while 
in others they comprise a portion of them, so that the remnant 
which one experienced after that portion [and which still 
requires to be excited in memory] is comparatively small.

Thus, then, it is that persons seek to recollect, and thus, too, 
it is that they recollect even without the effort4 of seeking to

construction is Kipcirai t ls  klp^ctlp tipu— not Ktpetrat Kiprjais. T h e  KipovPTL 
7roXXa and kipi](Ti; Ktprjatp below  452a 9, and the acofxariKOP ti kipci 453a 
22 stand on a different foo tin g; for there the person is supposed to 
be m akin g active  voluntary efforts to stir up or arouse som e idea. 
B esides, the expression at Kiprja-eis i 6 't(opTtu would be a b su rd : it is the 
persons that iBiCovrai.

W h a t A ristotle  is th in king o f here is the greater im pressiveness of 
some experiences as com pared with o th e rs : he is not a lluding to the 
greater im pressibility o f some persons as com pared with others ; but the 
idea that he m ust also have referred to the latter point is possib ly  what 
first corrupted the text. T h e  use of fxprjfxopfvo^ep, how ever,— the first 
person standing for all persons— shows th at the latter point was not 
intended here.

1 H ere KtpovfieBa includes both the active and the passive sense. T h is 
twofold aspect is referred to below  b 22-23 Cnrovpra . . . ko\ ixrj Ct]tovpt(s.

2 F o r the m eaning o f  to tycgrjs (which is not a continuum ) see P hys. 
2 3 ia 22, 259a 16.

3 i. e. as coefficient in one total idea. ‘ T h e  association between the 
parts and the w hole would be the typical form of all association. T h is 
fundam ental law o f all association  o f  ideas m ight be called the law  of 
to ta lity.’ S ee  H offding, P sy ch . p. 159, E. T. S uch  seem s the force o f 
the com pound crvpeyyvs in b 20. B y  to pvp o f  course is m eant not an 
abstract instant o f tim e, but the concrete filling o f  an instant. W e  m ay 
begin b y  callin g  to m ind what we were th in king o f at any m om ent, 
or start from  w hat we are th in king of now. T h u s the tim e-factor in 
recollection  is put in the forefront here, though not fully dealt with till 
452b 7~453a 4 -

4 F o r such n on -volu n tafy apaixpqais cf. in fra  453s 17-18 . T h e  train  of 
ideas is part o f the m echanism  o f nature, w hich the will avails itse lf of, 
but which m ay lead to recollection without an effort o f  will.



do so, viz. when the movement implied in recollection has 
25 supervened on some other which is its condition. For, as a 

rule, it is when antecedent movements of the classes here 
described have first been excited, that the particular movement 
implied in recollection follows. We need not examine a serie-s 
of which the beginning and end lie far apart, in order to see 
how [by recollection] we remem ber1 ; one in which they lie 
near one another2 will serve equally well. For it is clear that 
the method is in each case the same, that is, one hunts 
up the objective series, without any previous search or previous 
recollection. For [there is, besides the natural order, viz. the 
order of the irpa-ypara, or events of the primary experience, 
also a customary order, and] by the effect of custom the 
mnemonic movements tend to succeed one another in a certain 

30 order.3 Accordingly, therefore, when one wishes to recollect, 
this is what he will do : he will, try to obtain a beginning of 
movement wjiose sequel shall be the movement which he 
desires to reawaken. This N explains why attempts at re
collection succeed soonest and best when they start from a 

452 a beginning [of some objective series]. For, in order of succession, 
the mnemonic movements are to one another as the objective 
facts [from which they are derived]. Accordingly, things 
arranged in a fixed order, like the successive demonstrations 
in geometry, are easy to remember [or recollect],4 while badly 5 
arranged subjects are rejnembered with difficulty.

Recollecting differs also in this respect from relearning,
5 that one who recollects will be able, somehow, to move, 

solely by his own effort, to the term next after the starting-

1 All aviifivr](Tis if successful ends in pvrjpi)— actual memory. Hence it 
is idle to say that p e p v r ja d a i  is confused with a v a p ip v r ja K e cr O a i  here or in 
45 2b 7 .

2 ra o-vveyyvs, i. e. a train of ideas whose extremes— the mnemonic dpxn 
and r, KivrjtTLs ‘ €K€Lut] ’— are not far apart from  one another; r a  ivoppa just 
above is the opposite.

3 There must not have been previous C ^ ctis or dvdpvrjo-is, for previous 
£r)Tr/ois or dvdnvT](Tis would have tended to establish edos, and to 
prejudice, so far, our efforts to discover the natural r p c m o s  of dudpv^a-i  ̂
with which Aristotle is here concerned.

4 The distinction of ppfjpi] and avdpvqais cannot be preserved in ei)pv-q- 
povevrci and such compounds.

r a  ( f)a v \ a  here =  t d xv8r]i>  of 1409  ̂5) r a  p i r p a  irdvTtS p v r j p o v e v o v o i  pdXXop
TOiV x v 8 r ] v .

45lb  DE  M EM OR IA E T  R E M I N I S C E N T I A
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point. When one cannot do this of himself, but only by 
external assistance, he no longer remembers [i. e. he has totally 
forgotten, and therefore of course cannot recollect]. It often 
happens that, though a person cannot recollect at the moment, 
yet by seeking he can do so, and discovers what he seeks. 
This he succeeds in doing by setting up many movements, 
until finally he excites one of a kind which will have for its 
sequel the fact he wishes to recollect. For remembering1 10 
[which is the condicio sine qua non of recollecting] is the 
existence, potentially, in the mind of a movement capable of 
stimulating it to the desired movement, and this, as has been 
said, in such a way that the person should be moved 
[prompted to recollection] from within himself, i. e. in conse
quence of movements wholly contained within himself.

But one must get hold of a starting-point. This explains 
why it is that persons are supposed to recollect sometimes 
by starting from mnemonic loci? The cause is that they pass 
swiftly in thought from one point to another, e.g. from milk T5 

to white, from white to m ist3, and thence to moist, from 
which one remembers Autumn [the ‘ season of m ists’], if this 
be the season he is trying to recollect.

1 F reudenthal is quite w rong in th in king that we should read here 
dvapipvtjo-icecrdat, which indeed would rather require ivcpydv than iveivai in 
what follows. S ee  next note.

2 Cf. 16315 28 (Bonitz’ b id .  gives a  w rong reference) Kaddnep ydp iv r a>
pvr)pOVlKto povov ol T07TOI TC0ivT(S CV0VS TTOLOXXTIV (IVTCl pVT]pOVeV€LV. It WaS
a w ell-know n fact, and the Sim onidean m nem onic art, or art o f topical 
m em ory, w as cultivated w idely long before A risto tle ’s tim e, as well as ever 
since. C f. X en . Symft. iv. 62 (with S ch n eid er’s n o te ) ; C ic. de Oi’at. ii. 
86-88; A u c t. a d  H erenn. iii. 16 to end; Quintil. Inst. Or. xi. 2 (de 
m e m o ria ); Plato, H ififi. M a i. 285, where H ippias who has to pv^ ovlkov 
boasts of his pow er to repeat fifty nam es after hearing them  only once.
Cf. also A ristotle  h im self de A n .  427]* 19 axmep ol iv rols pvripoviKols
7idipevoi Kat el8oo\o7rotovvT€S} and 458^ 20  olov ol doKovvres Kara to pvrfpoviKov 
napdyyeXpn TiOearOai ra  npofiaXXopeva (where ol boKovvTe9 m ay be regarded 
as g iv in g  the im pression present to the sleepers’ m inds). W h y  doKovsiv and 
ivioTf here, w ords w hich seem  to express doubt o f the pretensions o f the 
professors of the m nem onic art ? B ut on the whole it seem s best not to 
adopt S ir W . H am ilton ’s an' droncov, very tem pting as it i s ; for (a) the 
instances given  here are not quite tiroira, and (I) A ristotle  habitually 
speaks with caution  and reserve, often using such words as suggest 
hesitation even  when he cannot rea lly  be in doubt. Freudenthal suggests 
Taxiara for eviorc, but this can hard ly be ventured.

3 drjp, for A ristotle , is naturally and d istin ctively  w h ite : it is the im 
m ixture o f  this that causes the whiteness o f snow and foam. See Prantl, 
A r is t. de Coloribus, p. 105. T h e  history of the w ord in classical usage 
from  H om er onw ards show s that it properly m eant th ick  or m isty air.
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It seems true in general that the middle point also among 
all things is a good mnemonic starting-point from which to 
reach any of them. For if one does not recollect before, he 
will do so when he has come to this, or, if not, nothing can help 
him ; as, e. g. if one were to have in mind the numerical1 series 
denoted by the symbols A. B, l~, A, E, C,2 I ,  H, O. For, if he 
does not remember what he wants at E,3 then at E he re
members O  4 ; because from E movement in either direction 
is possible, to A or to C. But, if it is not for one of these 
that he is searching, he will remember [what he is searching 
for] when he has come to l~, if he is searching for H or I . 5 
But if [it is] not [for H or I  that he is searching, but for one 
of the terms that remain], he will remember by going to A, 
and so in all cases [in which one starts from a middle point]. 
The cause.of one’s sometimes recollecting and sometimes not, 
though starting from the same point, is, that from the same 
starting-point a movement can be made in several directions, 
as, for instance, from T G to-I or to A. If, then, the mind has

1 Taking the series as numerical (see Sm yly, Cl. R. June, 1906), the only 
alterations of M SS. readings are (a) the insertion of C after E, which is 
e a s y ; (£) the alteration of E J;o C in a 22, which is also e a s y ; and (e) the
insertion of t o O before O  in a 20.

3 For the use of this as a numerical symbol in  the tim e o f  Aristotle 
there is evidence enough. The disappearance of numeral letters from 
our texts is due to the rule.by which the Byzantine and even earlier copyists 
translated them into words.

3 If the text is not here dittographic, it may mean, ‘ if E itself be not 
what he wants.’

4 W hen he has come to E, the middle point, he will remember O  ; i. e. 
being at 5 he moves to 4, and by the proximity of these in thought 
he gets 9. In Greek arithmetic in many cases the juxtaposition of 
symbols implies addition. Thus at E (which it has to be observed he 
does not ever abandon) he has also A, and so he has O. W e may bring 
the case under the rule of to aCveyyus 45 l b 18-20. W hat he would get if he 
moved upwards, viz. EC = 1 1 ,isnotm entioned,asthisliesoutsidetheseries.

5 When he has come to T (still, of course, keeping hold of E) he 
similarly obtains H, i. e. 5 + 3, 01* else he obtains I  by t o  ivavrlov (cf. 
45 i b 19) th u s: in the series 3, 5, 7, of which 5 is t o  peaov, either eaxnrov 
with t o  fiecrov tends to bring to mind the other eV âToj/. For this see N . E. 
i io 6 a 33 seqq. Thus it is that from T E here he gets (or may get) I . 
All the cases here given come, in fact, under two of the rules mentioned as 
governing recollection in 45 i b 18 seqq.

c From T he may go to I  by ivavTiorr/9 as just explained, to A by 
proximity in the series ( t o  o-vveyyvs).
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not [when starting from E] moved in an old p ath 1 [i.e. one 
in which it moved when first having the objective experience, 
and that, therefore, in which un-f ethized ’ fyvais would have it 
again move], it tends to move to the more custom ary; for 
[the mind having, by chance or otherwise, missed moving in 
the ‘ o ld ’ way] Custom now 2 assumes the role of Nature.3 

Hence the rapidity with which we recollect what we fre
quently 4 think about. For as regular sequence of events is 
in accordance with nature, so, too, regular sequence is ob
served in the actualization of Kivrja-cis [in consciousness], and 
here frequency tends to produce [the regularity of] 5 nature. 30 
And since in the realm of nature occurrences6 take place which 45 2 b

1 a 27. T he well-supported pi) with Bia naXaiov has been here adopted.
The only change desirable would seem to be the insertion of roC before naXaiov.
Critics have not seen how the ‘ naXaiov ’ may differ from the ‘ customary ’. 
Suppose I want to recollect the name of the Spartan who said xpVPaTa 
Xprjfiar avrjp, and get, as a clue, the abbreviation ‘ Aristo.’ I once knew 
the name well, but since then my reading habits have changed. If my 
thoughts leap along their old path (as they iiaturally should, with the 
question and the clue to guide them) they bring me from Aristo to 
‘ Aristodemus ’. If, however, they miss the old track, they bring me to 
some name with which I am now more familiar, e. g. ‘ Aristotle ’. Custom 
has superseded mere cfrvans. Freudenthal, however, asks ‘ Aber ist nicht 
eben to o-wrjdio-Tfpov ebenfalls eine Affection die man vor Alters gehabt 
hat ? ’ This is the fon s et origo erroris.

2 a 28. rfdrjy i.e . at once, upon the ‘ o ld ’ path having been missed, 
custom takes the reins.

3 a 30. There being many possible paths for the mind to move in from 
T, while that taken by it in its old, i. e. original, experience is only one, 
if it misses this old track, <f)vais alone no longer rules : etfos also now has 
a power of interfering, and even deciding where it shall move. Thus 
the ‘ o ld ’ track and the ‘ custom ary’ are contrasted; which is quite 
intelligible, for the mind may have only moved once did ( rov)  7raXaiov, i. e. 
from T to the desired goal, but often from T to other points. Therefore 
when once o dvapipvjj&Kopevos, or o far&>v, has missed the old track, he 
loses the guidance of $u<m (for which see 4 5 ib 11) in his particular quest, 
and falls under that o f ZBos.

4 Reading « ttoXXgkis a 28.
5 7roi€i 4>vcrtv. For the whole cf. N . E . II. i. n o 3 a 2o (with Stewart’s 

notes). (j)6ais here — organic nature ; t8os= th e  realm of the actualization 
of Ktvrjoas in perception, &c.

6 452b 1. E M Y  omit prj before opoiasb 2. W e should, if we followed 
these M SS., suppose Aristotle to mean that Nature as a theatre or subject 
of ‘ freaks ’ is equally present in the sphere of Custom. This, however, is 
foreign to the whole tenor of these tracts, in which (frvcris (cf. the frequent 
7t€(J)vk€, especially in 45i b 11) implies a power making for order and 
regularity. For napa (pvtriv cf. 770b 9 seqq. cori yap t o  repas (monstrous 
birth) Tcov napa (fivaiv t i ,  7 tapa (fivaiv S’ ov natrav ktX. (which last words 
show that here too he may be thinking only of organic nature). Cf.
767b 5, I255b 1 seqq. For dno tvxt)s cf. io27b 12, but especially 197s 36
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are even contrary to nature, or fortuitous, the same happens a 
fortiori in the sphere swayed by custom, since in this sphere 
natural law is not similarly established. Hence it is that 
[from the same starting-point] the mind receives an impulse 
to move sometimes in the required direction,1 and at other - 
times otherwise, [doing the latter] particularly when some
thing else somehow deflects the mind from the ri^ht direction 
and attracts it to itself.2 This last consideration explains too 

5 how it happens that, when we want to remember a name, we 
remember one somewhat lik e 3 it, indeed, but blunder in 
reference to [i. e. in pronouncing] the one we intended.

Thus, then, recollection takes place.
But the point of capital importance is that [for the pur

pose of recollection] one should cognize,4 determinately or 
indeterminately, the time-relation [of that which he wishes to 
recollect]. There is,— let it be taken as a fact,— something 
by which one distinguishes a greater and a smaller tim e ; and 
it is reasonable to'think that one does this in a way analogous

seqq. t o pev yap ano tvxj]s ndv dno TavTopdrov, rovro 5’ ov ndv ano Tvyrjr 
t] pev yap Tvxq «ai to dno rvxqs IcttIv oifoi? Kal to cvTvxqcrai dv vndip^euv Ka't 
oXcos npaijis. dio Ka\ dvayKtj ncpi Ta npaKTa civai Tqv Tvyqv. B ut he goes 
on (1971} 33) orav yap ylvqTal T l  [tv tois cfovcrei] napa <f)vaiv, tot€ ovk dno 
Tvxqs aKXa pdXXov dno TavrojmTov yeyovlvai (f)apevf with w hich cf. 289^ 26 
also. H ere therefore- Tvxqs =  TavTopdiTov.

1 €'k€l =  ixelo-e (which A ristotle does not use). Cf. the regular tKeivrj for 
the Kivqms to be recollected , ineldev in next line, and e W  ju st below 452b 10. 
So dXXcos here v irtually  =  dXXoae (which also A ristotle  does not use), though 
it com es aw kw ardly before the «XXa>? in a different sense just following.

2 E M Y  give  ovtos for avToore b 4, but this would m ake the person’s will 
perverse, w hich would be foreign to the m atter here. It is som ething else 
that m isleads his thoughts. F o r avroo-e cf. P lato , Rep. 369 D. W e  cannot 
take dfaXKT] intransitively, but m ight read dcfyeXKp ( n ) .  Y e t A ristotle  
often leaves the indefinite subject to be supplied. [d<f>cXKT) without a 
subject, and avToo-e, are difficult. Perhaps we should read avros and 
take dcpeXKT) intransitively. E d d.]

3 napbpoiov. It is easy  to supply pvqpovevopcv from the preceding 
clause : there is no difficulty in th e a ccu sative , for napopoiov =  napbpoiov 
tl (rather than ovopa)i and besides even if  ovopa w ere supplied it could 
stand, as pvqpoveveiv takes accusative  even w ith such ‘ outer ’ object. Cf. 
140913 5 Ta peTpa navres pvrjuovevovcri pdXXov tcov xd^qv»

4 yv(x>pi£(iv properly =  to ‘ c o g n ize ’ (or get into the mind) X voeiv =  to 
have in mind. T h e  determ inate cognition of tim e is explained and 
illustrated (down to b 24) by the m athem atical m ode of determ ining 
distance. T h en , from b 30, the indeterm inate m ode of estim ating it is 
considered. K n ow ing the tim e is a prim e help to wards', recollectin g the 
other circum stances o f an event. T h e  tim e-association is a  ch ie f 
elem ent in the m em ory-idea. A ristotle ’s tim e-iavrjaeis in w hat follows 
m ay perhaps, as an assum ption, be com pared with Lotze ’s.*local s ig n s ’ .
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to that in which one discerns [spatial] magnitudes. For it 10 
is not by the mind’s reaching out towards them, as some say 
a visual ray from the eye does [in seeing], that one thinks1 of 
large things at a distance in space (for even if they are not there, 
one may similarly think them ); but one does so by a pro
portionate mental movement. For there are in the mind the 
like figures and movements [i. e. H ike’ to those of objects and 
events]. Therefore, when one thinks the greater objects, 
in what will his thinking those2 differ from his thinking the 
smaller? [In nothing,] because all the internal though 
smaller are as it were proportional to the external. Now, 
as we may assume within a person something proportional 35 

to the form s3 [of distant magnitudes], so, too, we may 
doubtless assume also something else proportional to their 
distances. A s, therefore, if one has [psychically] the move
ment in A B , B E ,4 he constructs in thought [i. e. knows 
objectively] TA, since A T  and TA bear equal ratios respectively5 
[to A B  and B E ], [so G he who recollects also proceeds]. W hy 
then does he construct TA rather than ZH ? Is it not because7

1 voei: the vô cris referred to here and below is of course carried on 
by the help of (fyavTda-fiarn.

2 b I3 read with E M Y  dmv ra pot}, o n  €Keiva Poe7 rj ra cXuttco ; 
on voei being used for more usual infin. after bmicrei. One feels that eWm 
must refer as elsewhere to the real or ‘ outward things

3 h l5 e’ldeo-Lv. This reminds us of the def. of aur^rm (424 a 18) as
Bzktikov to)v (ilardrjrav eldcov dvev rrjs vXrjs. The word is more general than 
(TxrjH -nrn, including ‘ forms ’ of events as well as of objects, stored (without 
the matter) for use in imagination and memory.

4 See Figure. B E  =  the psychic analogue of the eldos of a real o b ject; A B  
=  the analogue (the «XXo of b 16) of its djToarrjpn; T A  = the real o b ject; A r =  
its real distance, rfjv A B  sc. klptjo-ip. A ll the lines are lines of ‘ movem ent’, 
by moving in which the mind ‘ constructs ’ real things and distances, voelv 
is used here of the inner or representative lines (the given data), irmcw, 
except in b 2 l, of the outer objects constructed in thought, or, in other 
words, objectively known. Possibly norjo-ai should be read for porja-cti 
in b 21. T he epistemological implications of ttokIp here are interesting.

5 Not the same as saying A r  : TA : : AB : BE, for so we should not have 
uni, but cos T} A r  7Tpos rrjp TA, ovt<> s rj AB npos rqv BE. T he proposition =
A r : AB : : TA : BE, as required by the reasoning.

6 The application of the geometrical illustration (prefaced by coa-nep b 9
above) to memory is left to the reader, and the apodosis did not need to 
be expressed.

7 Manifestly AB : BE : : AT : TA. But if A r : AB were unknown, TA 

could not be determined. W e have, however (thanks to the power 
a Kpivei b 8  above) the ratio of A r  : AB, viz. 0  : 1. Thus TA is determined ; 
for when the mind moves in the /uV/o-i? AB, BE, it moves at the same time 
in that of the determinative ratio 0 : 1. In constructing ZHit moves similarly 
in BE, but now the concurrent determinative ratio is K : A. W e know
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as A r 1 is to AB, so is 0  to I ? These movements therefore [sc. 
20 in AB, BE, and in 0  : I] he

has simultaneously. But if he 
wishes to construct to thought 
ZH, he has in mind BE in like 
manner as before [when con
structing TA], but now, instead 
of [the movements of the ratio] 
©: I, he has in mind [those of 

I k  A rati°] K : A ; for K : A : : 
ZA : BA.

When, therefore, the ‘ movement ’ corresponding to the 
object and that corresponding to its time concur, then one 
actually remembers. If  one supposes [himself to move in 
these different but concurrent ways] without really doing so, 

25 he supposes himself to remember. For one may be mistaken, 
and think that he remembers when he really does not. i But it 
is not possible, conversely, that when one actually remembers 
he shQuld not suppose himself to remeihber, but should re
member unconsciously. For remembering, as we have con
ceived it, essentially implies consciousness of itself. If, however, 
the movement corresponding to the objective fact takes place 
without that corresponding to the time, or, if the latter takes 
place without the former, one does not remember.2 

30 The movement answering to the time is of two kinds. 
Sometimes in remembering a fact one has no determinate time- 

453 a notion of it, no such notion as that, e.g., he did something or 
other on the day before yesterd ay3 ; while in other cases he has

AT . BE
AB, BE, and that AB : BE : : AF : FA ; .*. FA =  -  -  - . But © : I gives

AF in terms of AB ; e. g., AF =  AB.r\ Hence FA =

AB 
BE . A Bar 

AB
BE;r. Sim i

larly, ZH would appear in terms of BE ; e.g. as BEy.
1 b 19 A r of the codices is right, as is I of E M Y  in b 20. [The above 

explanation of b 17-24 is, in form, due to Professor Smyly. It is the same 
in principle as that given by the translator (Greek Theories o f Elenm itary  
Cognition, pp. 320-1 n.), but it is simpler, and requires less change in the 
letters of the M SS.]

2 Biehl’s paragraphing is here wrong, orav . . . fiepvrjrai b 23-29 should 
run on with what precedes, for all this has been intended to show the impor
tance of the time for memory and therefore for recollecting. • W hat follows, 
on the other hand, is explanatory.

3 The olov clause refers to peVpa>— not to ov pirpa. Hence there is no 
need of Freudenthal’s insertion on pivronroTe cno'iT}<rcv : no need as far as



a determinate notion of the time. Still, even though one does 
not remember with actual determination of the time, he 
genuinely remembers, none the less. Persons are wont to say 
that they remember [something], but yet do not know when 
[it occurred, as happens] whenever they do not know deter
minately the exact length of time implied in the *when \

It has been already stated that those who have a good 
memory are not identical with those who are quick at re
collecting. But the act of recollecting differs from that of 
remembering, not only chronologically1, but also in this, that 
many also of the other animals [as well as man] have memory, 
but, of all that we are acquainted with, none, we venture to say, 
except man, shares in the faculty of recollection. The cause 
of this is that recollection is, as it were, a mode of inference.2 

For he who endeavours to recollect infers that he formerly 
saw, or heard, or had some such experience, and the process 
[by which he succeeds in recollecting] is, as it were, a sort of 
investigation. But to investigate in this way belongs naturally 
to those animals alone which are also endowed with the 
faculty of deliberation ; [which proves what was said above], 
for deliberation is a form of inference.

That the affection is corporeal, i.e. that recollection is a 
searching for an ‘ image ’ in a corporeal substrate, is proved 
by the fact that in some persons, when, despite the most

sense goes ; for critically the question is on a different footing, as Biehl’s 
apparatus shows.

1 Kara rov \povov. For ro dvapipvrjaKeadai is not only logically but 
chronologically posterior to ro pvrjpovevdv. Min^) is the presupposition of 
dvdfxpijcris. A  memory must have been grounded, and one must (potentially) 
remember, before one can recoiled. Cf. 4 5 ib i seqq., 452s 7.

- The a v W o y capos here is an inference from effect to cause— from the 
(pdvraa-fxa to its origin in past experience, and the process is compared to 
the £r)TT)<Tis involved in deliberation, for which cf. N . E . iii. n i 2 b 20-24 
o yap (3ov\evdpevos c c i k c  ^rfrriv kqi dvaXveiv rov ripT]pivov rponov (oarrep 8ui- 
ygappa . . . f) 8e fiovXevcris irdaa ^rjrrjais, Kai ro ia^arov iv rrj dva\v(T€i rrpeiiTov 
elvat iv rfj y(via€i. Thus, in dvdpvrjais, avdXvcris of the (f)dvra(Tpa} by the help 
of associations, brings back o dvanipvrjaKopevos to the rrpaypa. avdpvrjcris 
proceeds analytically to account for the (f)dvra(rpa. The only deductive 
factor in the process is the major, that every such (pavraapa must have 
a cause (viz. an ‘ experience’) or be capable of being accounted for. This 
starts the process of ̂ rqtm . W hile fiovXevais ends by finding out the way to 
act, dvdpirjaris ends by placing the fatvrutrpu in its relation to past experience. 
T he avWoyia-pos here= the deductive inference which starts the Ĉ Trjcrts + 
the ^ r ^ i s  itself. ‘ Syllogism ,’ as a rendering, is hopelessly wrong.
‘ R easoning’ would serve but ‘ inference’ seems best.

AR l‘N F
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strenuous application of thought, they have been unable to 
recollect, it [viz. the dvapLvrjo-Ls =  the effort at recollection] 
excites a feeling of discomfort, which, even though they 
abandon the effort at recollection,1 persists in them none 
the less ; and especially in persons of melancholic tempera
ment. For these are most powerfully moved by presentations. 

20 T h e  reason why the effort of recollection is not under the 
control of their will is that, as those who throw a stone cannot 
stop it at their will when thrown, so he who tries to recollect 
and ‘ hunts ’ [after an idea] sets up a process in a material 
part, [that] in which resides the affection.'2 Those who 
have.moisture around that part which is the centre of sense- 
perception suffer most discomfort of this kind. For when 
once the moisture has been set in motion it is not easily 

25 brought to rest, until the idea which was sought for has again 
presented itself, and thus the movement has found a straight 
course.3 For a similar reason bursts of anger or fits of terror, 
when once they have excited such motions, are not at once 

.allayed, even though the angry or terrified persons [by efforts 
of will] set up counter motions, but the passions continue 
to move them 011, in the same direction as at first, in opposition 
to such counter motions .̂ The affection resembles also that in 
the case of words, tunes, or sayings, whenever one of them has 
become inveterate on the lips. People give them up and 

30 resolve to avoid thenr ; yet again and again they find them
selves humming the forbidden air, or using the prohibited word.

453 b Those whose upper parts are abnormally large, as is the 
case with dwarfs, have abnormally weak memory, as compared 
with their opposites, because of the great weight which they

1 I f  dvafiifJLvr)(TK € (T d< u  a  18 i s  c o - o r d i n a t e d  w i t h  t o  n a p e v o x k e i v ,  K a i  [ o t r c f V ]  

b e i n g  m a d e  c o p u l a t i v e ,  t h e  s u b j e c t  c h a n g e s  f r o m  r q v  d v a p v r j a i v  t o  m W ,  

a n d  t h e r e  a r e  o t h e r  d i f f i c u l t i e s ; b u t  t h e  s e n s e  w o u l d  b e  i n  k e e p i n g  w i t h  

a25 ( e c o s  a v  t o  ^ T o v p t v o v )  a n d  w i t h  a  w e l l - k n o w n  f a c t ,  f o r  w h i c h  c f .

P r o f .  J a m e s ’ s  P r i n c i p l e s  o f  P s y c h o l o g y , i .  681: ‘ S o m e t h i n g  w e  h a v e  m a d e  

t h e  m o s t  s t r e n u o u s  e f f o r t s  t o  r e c a l l ,  b u t  a l l  i n  v a i n ,  w i l l ,  s o o n  a f t e r  w e  

h a v e  g i v e n  u p  t h e  a t t e m p t ,  s a u n t e r  i n t o  t h e  m i n d  a s  i n n o c e n t l y  a s  i f  i t  h a d  

n e v e r  b e e n  s e n t  f o r . ’

2 I n  w h i c h  m e m o r y  c o n s i s t s ,  s e e  449̂  25, 450** 10.

3 C f .  D i o g .  o f  A p o l l o n i a ,  a p u d  T h e o p h r .  d e  S e n s .  §  45,  D i e l s ,  V o r s o k r a i .  

p. 345» K o i  y a p  t o I s  d v a p t p v q a r K o p e v o i s  t t ) v  d n o p i a v  e i v a i  n e p \  t o  c t t i ] 6o s ,  o t o v  d e  

e v p u o i ,  b i a a r i d d v a o d a t  K a \  d v a K o v ( f ) i { e ( T d m  t r js  X v n n s .  C i r c u l a r  m o t i o n  t e n d e d  

t o  c o n t i n u e : m o t i o n  i n  a  s t r a i g h t  l i n e ,  t o  c e a s e .  C f .  26i a 27- 263a  3.
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have resting upon the organ of perception, and because their 
mnemonic movements are, from the very first, not able to keep 
true to a course, but are dispersed, and because, in the effort 5 

at recollection, these movements do not easily find a direct 
onward path. Infants and very old persons have bad memories, 
owing to the amount of movement going on within them ; 
for the latter are in process of rapid decay, the former in process 
of vigorous growth ; and we may add that children, until 
considerably advanced in years, are dwarf-like in their bodily 
structure. Such then is our theory as regards memory and 
remembering— their nature, and the particular organ of the 
soul by which animals remember ; also as regards recollection, i0 
its formal definition, and the manner and causes of its per
formance.
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W ith  regard to sleep and waking, we must consider what 
they a r e ; whether they are peculiar to soul or to body, 
or common to both ; and if common, to what part of soul 
or body they appertain : further, from what cause it arises 

15 that they are attributes of animals, and whether all animals 
share in them both, or some partake of the one only, others 
of the other only, 01* some partake of neither and some 
of both.

Further, in addition to these questions, we must also 
inquire what the dream is, and from what cause sleepers 
sometimes dream, and sometimes do n o t; or whether the 
truth is that sleepers always dream but do not always 

20 remember (their dream) ; and if this occurs, what its ex
planation is.

Again, [we must inquire] whether it is possible or not to 
foresee the future (in dreams), and if it be possible, in what 
manner; further, whether, supposing it possible, it extends only 
to things to be accomplished' by the agency of Man, or to those 
also of which the cause lies in supra-human agency, and which 
result from the workings of Nature, or of Spontaneity.

25 First, then, this much is clear, that waking and sleep 
appertain to the same part of an animal, inasmuch as they 
are opposites, and sleep is evidently a privation of waking. 
For contraries, in natural as well as in all other matters, 
are seen always to present themselves in the same subject, 
and to be affections of the same : examples are— health 

30 and sickness, beauty and ugliness, strength and weakness, 
sight and blindness, hearing and deafness. This is also clear 

454 a from the following considerations. The criterion by which 
we know the waking person to be awake is identical with 
that by which we know the sleeper to be asleep ; for we 
assume that one who is exercising sense-perception is awake,
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and that every one who is awake perceives either some 
external movement or else some movement in his own con
sciousness. If waking, then, consists in nothing else than 5 

the exercise of sense-perception, the inference is clear, that 
the organ, in virtue of which animals perceive, is that by 
which they wake, when they are awake, or sleep, when they 
are asleep.

But since1 the exercise of sense-perception - does not 
belong to soul or body exclusively, then (since the subject of 
actuality is in every case identical with that of potentiality, 
and what is called sense-perception, as actuality, is a move
ment of the soul through the body) it is clear that its y 
affection4 is not an affection of soul exclusively, and that to 

a soulless body has not the potentiality5 of perception0. 
[Thus sleep and waking are not attributes of pure intelligence, 
on the one hand, or o f inanimate bodies, on the other.]

Now, whereas we have already elsewhere distinguished what 
are called the parts of the soul, and whereas the nutrient is, in 
all living bodies, capable of existing without the other parts, 
while none of the others can exist without the nutrient; it is 
clear th a t7 sleep and waking are not affections of such living 15 
things as partake only of growth and decay, e. g. not of 
plants, because these have not the faculty of sense-perception,

1 Since waking is not peculiar to soul or body, neither is s leepin g; 
for sleeping is the potentiality of waking, and if the actuality can
not be peculiar to body or to soul, neither can the potentiality be so. 
Sleep is an affection (midm) which renders ‘ potential ’ the madrjo-is, whose 
actuality is waking. But instead of concluding ‘ neither is the 7rd0os 
peculiar to soul or b o d y ’, or ‘ neither is the affection peculiar to soul, 
nor can a body without soul sleep ’, he winds up with the conclusion :
‘ nor is a body without soul capable o f  sense-perception ’ ; which involves 
the other point; and is really what he aims at. For to be capable of 
alo-ddv€o0ai, without being actually ntaBavdpfvos, is to be asleep : to be 
incapable of it is to be incapable of sleeping as well as of waking. The 
nerve of the reasoning is contained in the parenthesis.

- i. e. in the form of cyprjyopvis.
s Sc. that o f ai(T0r](Tis.
4 Sc. vnvns ; see 453b 28, 29.
5 Cf. 454b 11-12 , where also what is capable of sleeping is virtually 

identified with TO  ftvvarov aiaOdvecrOaiXTO kcit ivipy. nurdavopevov.
6 Sc. cannot sleep : Sleep, the ndiOos, as the parenthesis shows, is 

here regarded as dmmpis, waking as ivipyna, of aiadqais. Vide de A n .
II. i. 412a 23-26.

7 The clauses preceding hrfov on are only the preamble, not the reason, 
of what follows. For »s . . . on cf. 443* 23, 24.
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w hether or no t th is be capable o f sep ara te  1 ex istence ; in its 

p o ten tia lity , indeed, an d  in its relationships, it i s  sep arab le  [sc.

from  TO 6p€TTTLKOv\.

L ikew ise it is clear th a t [o f those w hich eith er sleep 

or w ake] th e re  is no anim al w hich is alw ays aw ake or 

alw ays asleep, b u t th a t b o th  th ese  affections b elong [a lte r-  

20 n a te ly ] to  th e  sam e a n im a ls .2 F o r  if th e re  be an anim al 

n o t endued  w ith sense-perception, it is im possible th a t  th is  

should e ith e r3 sleep o r w ake ; since b o th  these are  affections

1 Capable of existing separately from t o  BpemiKov and the vegeta
tive functions. W ith rw elmi cf. 448a 20 (note), where tg >  Aoyw 
explains it. Nowhere in the world can Aristotle find t o  aia-BrjuKov apart 
from t o  OpenriKov. He cannot say that it is x a)Pla"r°v an\S>s, or ^ c o p i a T o i /  

T07T6), or peyiBei, yet it is separate t«  dvai, i.e. in its relationship to objects. 
It is separate also rfj hwdpei. This difference may be expressed by 
saying that TO Bpe-irTiKov is a hvvapis BpenTiKr), t o  alaOrjTiKdv a hvvapis alaBrjTiKr). 
T f j  Jhwapei therefore =  ‘ in respect of its potentiality as part of soul ’, or 
briefly ‘ as a faculty

2 t o I s  nvTols tcot £0)001; =  ‘ the same animals ’, as in 45oa 15 *T*p°iff t 5>u 

‘ different anim als’.
8 The difficulty of this whole passage becomes acute here. The 

traditional translation involves a misuse of ovre before the infinitive. The 
grammatical version would b e — ‘ it cannot either sleep or wake,’ ovre . . . 
00re explicating ov. A s the text stands this would make no sense. Inserting 
pi) before exov we could restore sense and grammar. This has been assumed 
in the translation. It is to be observed that the pev after oaa in a 15 
has no_answering hi. But Aristotle would naturally have gone on from 
‘ plants ’ to the case of animals which stood on the border line. Having 
said that epvrd (which have not the organ of sense-perception) cannot 
sleep or wake, he would naturally say that if there be any animal which 
has not perception it too cannot Asleep or wake. In yySb 23-779* 10 he 
considers sudh animals, viz. epfipva, which (he there says) do not sleep but 
do something like it, ‘ just like plants.’ In P o l. I335b 24, too, he refers 
to these before the stage of aia-B̂ eris, before which stage epnoieiarBin hei tijv 
lipfiXuHTiv. In another respect the received translation is wrong, for 
cl tl ioTi £<aop exov aicrBi)<nv does not really =  ‘ if an animal is, &c. ’, but 
‘ if there be any animal having morOqo-is-’ : the former would be repre
sented rather by el ean £coov to e'xov ai(rBi)criv. Thus, too, ydp a 21 first 
gets any meaning,'by making it refer to ov yap . . . exoven in a 17. Then, 
however, it appears that dpoias . . .  tovto a 19-21 is out of its place. If, 
however, we transfer this to a 24 after al(r6t]Ti<ov we find the next words 
tautological. So that there is something almost certainly wrong with 
the text. I believe the insertion of pi) to be required absolutely by the 
grammar, and critically justifiable by the consideration that it would 
have easily been lost owing to the appearance it has of contradicting 
Aristotle’s well-known definition of £aov. At least its insertion has as 
good critical ground to stand upon as that of prj in 449s 3 (/*17) alarddveTm. 
The general sense of a 21-26 (ot> ydp . . . eypriyopevai) is — ‘ For while 
without sensation no creature can do either ,w ith  sensation every creature 
must do both.’

An explanation of the passage from a 19 to a 32 communicated by 
Mr. Charles Cannan seems so valuable, based as it is on minute and
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of the activity of the primary faculty of sense-perception.
Rut it is equally impossible also that either of these two affec
tions should perpetually attach itself to the same animal, e.g. 
that some species of animal should be always asleep or always 25 
awake, without intermission ; for all organs which have a 
natural function must lose power when they work beyond the 
natural time-limit of their working period ; for instance, the 
eyes [must lose power] from [too-long continued] seeing, and 
must give it up ; and so it is with the hand and every other 
member which has a function. Now, if sense-perception is the 30 

function of a special organ, this also, if it continues perceiving 
beyond the appointed time-limit of its continuous working 
period, will lose its power, and will do its work no longer. 
Accordingly, if the waking period is determined by this fact, 
that in it sense-perception is free; if in the case of some 454  b 
contraries one of the two must be present, while in the case of 
others this is not necessary1 ; if waking is the contrary of 
sleeping, and one of these two must be present to every anim al: 
it must follow that the state of sleeping is necessary. Finally, 
if such affection is Sleep, and this is a state of powerlessness 
arising from excess of waking, and excess of waking is in its 5

scholarly analysis of the sense and grammar, that his permission to print it 
has been gladly accepted. Mr. Cannan suggests that in a 21 we should read 
ov yap el' tl eWi £(p°v, or C<pov (pdpwv}, and explains a 19-32 as fo llow s:
‘ But it is equally plain that there is nothing which has one of the two 
always, but both affections belong to the same parts and kinds of 
animals \animals, for plants are excluded above]. For [(a) as to paris\ 
it does not follow that, if some part of an animal has sense-perception, 
it — the mere part — has the faculty either of sleeping or of w aking; for 
both these affections are incident, not to a single organ, but to the 
primary faculty of sense-perception [for example, the heart is not always 
asleep and the brain always awake (cf. Michael, p. 44. 13, Arist. 453^ 13), 
for in the proper sense they do not sleep or wake at all] ; nor [(<£)'as 
to kinds], on the other hand, can either sleeping or waking attach itself 
for ever, to the exclusion of the other, to the same thing, in the sense 
that some particular kind of animal [e.g. the weasel] is always awake, 
and some other [e.g. the dormouse] is always asleep. For ( o n )  all 
things having a natural epyov become incapable in time of that cpyov; 
therefore, that of which t o  alfrOdveaOai is an tpyov will become incapable 
of t o  aladdvea-dai, and leave a blank which must be filled up with sleep, 
its contrary.’

1 Read in 454^ I with E M Y  tcov S’ evavn W  ra>v fiev avdyKr) ddrepov del 
irapelvai, tS>v d' ov. There are certain pairs of contraries (e. g. Katda and 
dperr), cf. U 4 5a 25) one of which is not always predicable of living animals ; 
while there are others of which one must be always present, and to this 
class belong sleep and waking.
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origin sometimes morbid, sometimes not, so that the power
lessness or dissolution of activity will be so or n o t; it is 
inevitable that every creature which wakes must also be 
capable of sleeping, since it is impossible that it should con
tinue actualizing its powers perpetually.

So, also, it is impossible for any animal to continue always 
ro sleeping. For sleep is an affection of the organ1 of sense- 

perception— a sort of tie or inhibition of function imposed on 
it, so that every creature that sleeps must needs have the 
organ of sense-perception. Now. that alone which is capable 
of sense-perception in actuality has the faculty of sense- 
perception ; but to realize this faculty, in the proper and 
unqualified sense, is impossible while one is asleep. A ll 
sleep, therefore, must be susceptible of awakening. Accord- 

15 ingly. almost all other animals are clearly observed to partake 
in sleep, whether they are aquatic, aerial, or terrestrial, since 
fishes of all kinds, and molluscs, as well as all others which have 
eyes, have been seen sleeping. ‘ Hard-eyed ’ creatures and 
insects manifestly assume the posture2 of sleep; but the sleep 
of all such creatures is of .brief duration, so that often it might 

20 well baffle one’s observation to decide whether they sleepy 
or not. O f testaceous animals, on the contrary, no direct 
sensible evidence is as yet forthcoming to determine whether 
they sleep, but if the above reasoning be convincing to any 
one, he who follows it will admit th is4 [viz. that they do so].

That, therefore, all animals sleep may be gathered from 
these considerations. For an animal is defined as such by 
its possessing sense-perception ; and we assert that sleep is, 
in a certain way, an inhibition of function, or, as it were, a tie, 
imposed on sense-perception, while its loosening 01* remission 
constitutes the being awake. But no plant can partake in 
either of these affections, for without sense-perception there

1 W hat affects the organ, affects the fa cu lty , and there is no need to 
press the distinction here.

2 If we cannot see that they are asleep, we can see them ‘ couching’. 
The notion of koitt] in Koifila^va is im portant; the allusion to it contains 
the point here.

3 fi€Texov(TL rov KaOevfiav, not — Kadevdovat. The point is that mere ob
servation cannot decide the general question: but with the a prio7'i 
argument (o \6yos) it helps to convince.

4 [Read t o v t o  for t o v t o j ,  with Bywater, J . P . xxviii. 243. Edd.J
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is neither sleeping nor waking. But creatures which have 
sense-perception have likewise the feeling of pain and plea- 30 
sure, while those which have these have appetite as w e ll; but 
plants have none of these affections. A  mark of th is1 is 
that the nutrient part does its own work better when 455a 
(the animal) is asleep than when it is awake. Nutrition 
and growth are then especially promoted, a fact which 
implies that creatures do not need sense-perception to assist 
these processes.

C H A P T E R  II

W e must now proceed to inquire into the cause why one 
sleeps and wakes, and into the particular nature of the sense- 
perception, or sense-perceptions, if there be several, on which 
these affections depend. Since, then, some animals possess 5 
all the modes of sense-perception, and some not all, not, for 
example, sight, while all possess touch and taste, except such 
animals as are imperfectly developed, a class of which we 
have already treated in our work on the s o u l; and since an 
animal when asleep is unable to exercise, in the simple sense, 
any particular*2 sensory faculty whatever, it follows that in 10 
the state called sleep the same affection must extend to all 
the special senses ; because, if it attaches itself to one of them 
but not to another, then an animal while asleep may perceive 
with the latter; but this is impossible.

Now, since every sense has something peculiar, and also 
something com m on; peculiar, as, e. g., seeing is to the sense 
of sight, hearing to the auditory sense, and so on with the 15 
other senses severally ; while all are accompanied by a com
mon power, in virtue whereof a person perceives that he sees 
or hears (for, assuredly, it is not by the special4 sense of sight 
that one sees that he sees ; and it is not by mere taste, or

1 Separableness of the nutrient from the sentient faculty.
2 Sleep is an affection of the general faculty to ala^qriKav ndvroov, 

which does not preclude such exercise of this as takes place in 
dreaming.

3 The text is exceedingly doubtful: cf. a 25 infra  (where the conclusion 
of the matter is given) dio kq\ naaiv virdpxet ™is (<pots, and also the words 
el yap ra> 7Ta<ras ri TreirovBevai a 27-8.

4 But by the {general ’ sense, qua related to the ‘ special ’.
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sight, or both together that one discerns, and has the faculty of 
discerning, that sweet things are different from white things, 
but by a faculty connected in common with all the organs of 

20 sense; for there is one sensory function, and the controlling 
sensory faculty is one, though differing as a faculty of percep
tion 1 in relation to each genus of sensibles, e .g ., sound or 
colour); and since this [common sensory activity] subsists in 
association chiefly with the faculty of touch (for this [touch] 
can exist apart from all the other organs of sense, but none 
of them can exist apart' from i t — a subject of which we 

25 have treated in our speculations concerning the S ou l); it is 
therefore evident that waking and sleeping are an affection 
of this [common and controlling organ of sense-perception]. 
This explains why they belong to all animals, for touch 
[with which this common organ is chiefly connected], alone, 
[is common] to all [animals]..

For if sleeping were caused by the special senses having 
each and all undergone some affection, it would be strange 
that these senses, for which it is neither necessary nor in 
a manner possible to realize their powers simultaneously, 

30 should-necessarily all go idle and become motionless simul
taneously. For the contrary experience, viz. that they 
should not go to rest altogether, would have been more 
reasonably anticipated. But, according to the explanation 
just given, all is quite clear regarding those also. For, when 
the sense organ which controls all the others, and to which 
all the others are tributary, has been in some way affected,

; b that these others should be all affected at the same time 
is inevitable, whereas, if one of the tributaries becomes power
less, that the controlling organ should also become powerless 
need in no wise follow.

It is indeed evident from many considerations that sleep 
does not consist in the mere fact that the special senses do 
not function 01* that one does not employ them ; and that 
it does not consist merely in an inability to exercise the 

5 sense-perceptions ; for such is what happens in cases of 
swooning. A  swoon means just such impotence of percep-

1 t o  8’ e i v n i  a l a d r j a r a  e r e p o r .  Cf. 459a 1 6  t o  8’ e i v a i  (f)avTa<TTLK q> . a l < r 6 r ) ( r € i  

governs r o v  y e v o v s .  Cf. 449a 18 (note).
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ion, and certain other cases of unconsciousness also arc of 
this nature. Moreover, persons who have the blood-vessels 
in the neck compressed become insensible. But sleep super
venes when such incapacity of exercise has neither arisen in 
some casual organ of sense, nor from some chance cause, 
but when, as has been just stated, it has its seat in the 10 
primary organ with which one perceives objects in general.1 
For when this has become powerless all the other sensory 
organs also must lack power to perceive ; but when one of 
them has become powerless, it is not necessary for this also 
to lose its power.

W e must next state the cause to which it is due, and 
its quality as an affection. Now, since there are several 
types of cause (for we assign equally the * final’, the e efficient’, T5 

the ‘ material ’, and the ‘ formal ’ as causes), in the first place, 
then, as we assert that Nature operates for the sake of an 
end, and that this end is a good2,; and that to every creature 
which is endowed by nature with the power to move, but 
cannot with pleasure to itself move always and continuously, 
rest is necessary and beneficial ; and since, taught by experi- 
ence, men apply to sleep this metaphorical 4 term, calling 
it a ‘ rest’ [from the strain of movement implied in sense- 
perception] : we conclude that its end is the conservation of 
animals. But the waking state is for an animal its highest 
end, since the exercise of sense-perception or of thought is the 
highest end for all beings to which either o f these appertains ; 
inasmuch as these are best, and the highest end is what is 
b e st: whence it follows that sleep belongs of necessity to 25 

each animal. I use the term ‘ necessity ’ in its conditional 
sense, meaning that if an animal is to exist and have its own 
proper nature, it must have certain endowments ; and, if these

1 See 449a I J  t o  alcO qT iK ov irdvTtov.
2 a v a n n v a i s  is an end, i.e. a good ; but the end, i. e. the highest end, o f 

anim al life is to a la -6. k c u  t o  ( p p o v d v , to which v n v o s  is subordinated. Cf. 
in fra  a 23-25. T h e  d y a 66v n  is distinguished from  to tA o ?.

3 A n axagoras held that all niadrjo-is is pera \vnrjs. T heophr. de Sens.
§ 29. Cf. also Aristotle, N . E . I l 54b 7 d e 'i  y a p  n o v e l  TO C q io v  a x r n e p  K a \ o i  

( f i v c r i o X o y o i  p a p r v p o v & i ,  t o  o p d v ,  t o  a K o v e i v  ( fy d a ic o v T e s  e i v a i  'k v n r j p o v .

4 T h e  m etaphor is plain enough in the G reek  word avanavais. 
N o  word in E n glish  seem s to m eet the case so w ell as ‘ r e s t ’ . E M  give 
K a r a f p n p a v i w hich, however, it would be difficult to tran slate  here. B ut cf. 
Kara(f)ep(Tni. 456^ 24..
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are to belong to it, certain others likewise must belong to it 
| as their condition ].

The next question to be discussed is that of the kind of 
movement or action, taking place within their bodies, from 

;o which the affection of waking or sleeping arises in animals. 
Now, we must assume that the causes of this affection in all 
other animals are identical with, or analogous to, those which 
operate in sanguineous animals ; and that the causes operat
ing in sanguineous animals generally arc identical with those 
operating in man. lienee we must consider the entire sub
ject in the light of these instances [afforded by sanguineous 

456 a animals, especially man]. Now, it has been definitely settled 
already in another work that sense-perception in animals 
originates in the same part of the organism in which move
ment originates. This locus of origination is one of three 
determinate loci, viz. that which lies midway between the 
head and the abdomen. This in sanguineous animals is 
I he region of the heart ; for all sanguineous animals have 
a heart ; and from this it is that both motion and the con
trolling sense-perception originate. Now, as regards move
ment,-it is obvious that that of breathing and of the cooling 
process generally takes its rise there ; and it is with a view to 
the conservation of the [due amount of] heat in this part that 
nature has formed as she has both the animals which respire, 
and those which cool themselves by moisture. O f this 

10 I cooling process] per sc we shall treat hereafter. In bloodless 
animals, and insects, and such as do not respire, the ‘ con
natural spirit ’ 1 is seen alternately puffed up and subsiding 
:;i the part which is in them analogous [to the region of the 
heart in sanguineous animals]. This is clearly observable 
in the holoptcra | insects with undivided wings] as wasps and 
bees ; also in flies and such creatures. And since to move 

15 anything, or do anything, is impossible without strength, and 
holding the breath produces strength— in creatures which 
inhale, the holding of that breath - which comes from without,

1 t(\ <1 *74</>i*ro 1 • 7mf'/m, i.e. die Trvtvpu which is naturally inherent, as 
opposed to that, inhaled (ro de/xido* fVfurnKrop).

" >) OipuOtv is short ior t) top 6v(hi0cv nvcvfinros x d f l as t) irvfx(f)VTos 
also f) 7op op/k/>ptop nvfvfKmn' Kadf̂ iw
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but, in creatures which do not respire, of that which is con
natural (which explains why winged insects of the class 
holoptera, when they move, are perceived to make a hum
ming noise, due to the friction of the connatural spirit collid
ing with the diaphragm ); and since m ovem ent1 is, in every 20 
animal, attended2 with some sense-perception, either internal 
or external3, in the primary organ of sense, [we conclude] 
accordingly that if sleeping and waking are affections of this 
organ, the place in which, or the organ in which, sleep and 
waking originate, is self-evident [being that in which move- 25 
ment and sense-perception originate, viz. the heart].

Some persons move in their sleep, and perform many acts 
like waking acts, but not without a phantasm or an exercise 
of sense-perception ; for a dream is in a certain way a sense- 
impression. But of them we have to speak later on. W hy 
it is that persons when aroused remember their dreams, but 
do not remember these acts which are like waking acts, has 
been already explained in the work ‘ O f Problems \

C H A P T E R  III

The point for consideration next in order to the preceding 30 
i s :— W hat are the processes in which the affection of waking 
and sleeping originates, and whence do they arise? Now, 
since it is when it has sense-perception that an animal must 
first take4 food and receive growth, and in all cases food in its 
ultimate form is, in sanguineous animals, the natural sub- 35 

stance blood, or, in bloodless animals, that which is analogous 
to this ; and since the veins are the place of the blood, white 456 b 
the origin of these is the heart— an assertion which is proved 
by anatomy— it is manifest that, when the external nutriment

1 Kivelrai . .  . alcrdqTrjpla. A ristotle does not m ean that w henever one 
has an aiadrjcris he m oves (or is m oved) locally. T h e  Kivelrai here and 
the Kivelv a 15 refer to loca l m ovem ent, involving output of bodily energy, 
not to the kivtjo-ls (or stim ulation) o f sense.

2 a 20 I f  instead of ytvopevrjs (a 20) yevopevrjs w ere read, the m ovem ent 
should be regarded as p rom p ted  by the perception— a very  im portant 
difference.

3 oiKeias f/ aWorpias : arisin g either from an intra-organic or an extra- 
organic stim ulus.

4 i.e . qua a n im al; before this, in the em bryonic stage, it grow s and is 
nourished like a vegetable.
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enters the parts fitted for its reception, the evaporation arising 
from it enters into the veins, and there, undergoing a change, 

5 is converted into blood, and makes its w ay to their source 
[the heart]. W e have treated of all this when discussing 
the subject of nutrition, but must here recapitulate what was 
there said, in order that we may obtain a scientific view of the 
beginnings of the process, and come to know what exactly 
happens to the primary organ of sense-perception to account 
for the occurrence of waking and sleep. For sleep, as has 

o been shown, is not any given impotence of the perceptive 
faculty ; for unconsciousness, a certain form of asphyxia, and 
swooning, all produce such impotence. Moreover it is an estab
lished fact that some persons in a profound trance have still had 

. the imaginative faculty in play. This last point, indeed, gives 
rise to a difficulty ; for if it is conceivable that one who had 
swooned should in this state fall asleep, the phantasm also which 
then presented itself to his mind might be regarded as a dream. 

5 -Persons, too, who have fallen into a deep trance, and have 
come to be regarded as dead, say many things while in 
this condition. The same view, however, is to be taken of 
all these cases, [i.e. that they arc not cases of sleeping or 
dreaming].

A s  we observed above, sleep is not co-extensive with any and 
every impotence of the perceptive faculty, but this affection is 
one which arises from the evaporation attendant upon the 

20 process of nutrition. The matter evaporated must be driven 
onwards to a certain point, then turn back, and change its 
current to and fro, like a tide-race in a narrow strait. Now, 
in every animal the hot naturally tends to move [and carry 
other things] upwards, but when it has reached the parts above, 
[becoming cool, see 457 b3o] it turns back again, and moves 
downwards in a mass. This explains why fits of drowsiness are 
especially apt to come on after meals ; for the matter, both the 

25 liquid and the corporeal, which is borne upwards in a mass, is 
then of considerable quantity. When, therefore, this comes to 
a stand it weighs a person down and causes him to nod, but 

% when it has actually sunk downwards, and by its return has re
pulsed the hot, sleep comes on, and the animal so affected is 
presently asleep. A  confirmation of this appears from consider



C H A P T E R  III 456
ing the things which induce sleep ; they all, whether potable 30 
or edible, for instance poppy, mandragora, wine, darnel, produce 
a heaviness in the head ; and persons borne down [by sleepi
ness] and nodding [drowsily] all seem affected in this way, 
i. e. they are unable to lift up the head or the eye-lids. And 
it is after meals especially that sleep comes on like this, for . 
the evaporation from the foods eaten is then copious. It also 
follows certain forms of fatigue ; for fatigue operates as a 
solvent, and the dissolved matter acts, if not cold, like food 35 
prior to digestion. Moreover, some kinds of illness have 457 
this same effect; those arising from moist and hot secretions, 
as happens with fever-patients and in cases of lethargy.1 
Extrem e youth also has this effect ; infants, for example, 
sleep a great deal, because of the food being all borne upwards 
— a mark whereof appears in the disproportionately large size 5 
of the upper parts compared with the lower during infancy, 
which is due to the fact that growth predominates in the 
direction of the former. Hence also they are subject to 
epileptic2 seizures; for sleep is like epilepsy, and, in a sense, 
actually is a seizure of this sort. Accordingly, the beginning 10 
of this malady takes place with many during sleep, and their 
subsequent habitual seizures occur in sleep, not in waking 
hours. For when the spirit [evaporation] moves upwards in 
a volume, on its return downwards it distends the veins, and 
forcibly compresses the passage through which respiration is 
effected. This explains why wines are not good for infants 
or for wet nurses (for it makes no difference, doubtless, 15 
whether the infants themselves, 01* their nurses, drink them), 
but such persons should drink them [if at all] diluted with 
water and in small quantity. For wine is spirituous, and of all 
wines the dark more so than any other. The upper parts, 
in infants, are so filled with nutriment that within five months 
[after birth] they do not even turn the neck [sc. to raise the 
head] ; for in them, as in persons deeply intoxicated, there is 
ever a large quantity of moisture ascending. It is reasonable, 20

1 I f  tv be right, \t]dapyos may be either a substantive or an adjective 
in agreement with nyperols understood.

2 N ot merely childish fits and convulsions, but epileptic fits. The 
word in this sense is as old as Hippocrates, and the facts here stated are 
all medical truths.
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too, to think that this affection is the cause of the embryo’s 
remaining at rest in the womb at first. Also, as a general rule, 
persons whose veins are inconspicuous, as well as those who 
are dwarf-like, or have abnormally large heads, are addicted 
to sleep. For in the former the veins are narrow, so that 
it is not easy for the moisture to flow down through them ; 
while in the case of dwarfs and those whose heads are ab- 

25 normally large, the impetus of the evaporation upwards is 
excessive. Those [on the contrary] whose veins are large 
are, thanks to the easy flow through the veins, not addicted 
to sleep, unless, indeed, they labour under some other affec
tion which counteracts [this easy flow]. Nor are t h e ‘ atra
bilious 1 addicted to sleep, for in them the inward region is 
cooled so that the quantity, of evaporation in their case is not 
great. For this reason they have large appetites, though 

30 spare and lean ; for their bodily condition is as if they 
derived no benefit from what they eat. The dark bile, too, 
being itself naturally cold, cools also the nutrient tract, and 
the other parts wheresover such secretion [bile] is potentially 
present [i. e. tends to be formed].

457 b Hence it is plain from what has been said that sleep is 
a sort of concentration, or natural recoil,1 of the hot matter 
inwards [towards its centre], due to the cause above men
tioned. Hence restless movement is a marked feature in the 
case of a person when drowsy. But where it [the heat in the 
upper and outer parts] begins to fail, he grows cool, and 
owing to this cooling process his eye-lids droop. Accord- 

5, ingly [in sleep] the upper and outward parts are cool, but

1 W hat is meant is otherwise expressed, 458a 10 awecoapevrj kt\. 
nvTnrepicrTacris is not here used in its strict sense, in which it involves real 
‘ circulation’. Hence tis goes with it as well as with avvodos. dvTnrepio-ra- 
aris is defined by Simplicius as a circular process in which ‘ when a body 
is pushed out of its place that which has expelled it occupies the place, 
while that which has been thrust out pushes the adjoining body from its 
place, until the last moved in this series finds itself in the place of the 
first, which extruded something else ’. It depends on the fact that there 
is no vacuum. (Cf. 266* 25 seqq., 45915 2, 472b 17 ; Zeller, Plato  (E .T.), 
p. 430; Zeller, A rist. i. 515, ii. 378, n.) So Aristotle explained physical 
facts like the motion of projectiles. Plato, Tim. 79 B -E , uses the word 
n€pia>$€ip for what A . refers to dvTnzepiaiaais. W e see the effect of the 
process when on suddenly opening a door in a room the opposite door 
shuts, or vice versa. Reference to this explains tt}s dpxijs 454’’ 2, q.v.
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the inward and lower, i. e. the parts at the feet and in the 
interior of the body, are hot.

Y e t one might found a difficulty on the facts that sleep is 
most oppressive in its onset after meals, and that wine, and 
other such things, though they possess heating properties, are 
productive of sleep,1 for it is not probable that sleep should be 
a process of cooling while the things that cause sleeping are 10 
themselves hot. Is the explanation of this, then, to be found 
in the fact that, as the stomach when empty is hot, while 
replenishment cools it by the movement it occasions, so the 
passages and tracts in the head are cooled as the ‘ evapora
tion ’ ascends thither ? Or, as those who have hot water 
poured on them feel a sudden shiver of cold, just so in the 13 
case before us, may it be that, when the hot substance ascends, 
the cold rallyingto meet it cools [the aforesaid parts], deprives 
their native heat o f all its power, and compels it to retire ? 
Moreover, when much food is taken, which [i. e. the nutrient 
evaporation from which] the hot substance carries upwards, 
this latter, like a fire when fresh logs are laid upon it, is itself 
cooled, until the food has been digested.

For, as has been observed elsewhere,2 sleep comes on when 20 
the corporeal element [in the ‘ evaporation ’] is conveyed 
upwards by the hot, along the veins, to the head. But when 
that which has been thus carried up can no longer ascend, 
but is too great in quantity3 [to do so], it forces the hot 
back again and flows downwards. Hence it is that men sink 
down [as they do in sleep] when the heat which tends to keep 
them erect (man alone, among animals, being naturally erect) 25 
is withdrawn ; and this, when it befalls 4 them, causes uncon
sciousness, and afterwards5 phantasy.

Or are the solutions thus proposed barely conceivable 
accounts of the refrigeration which takes place, while, as

1 1} 9. T h ere  should be only a  com m a after touivtu. de here gives the 
argum ent from the opponent’s point o f view , and =  ‘ for \

- D e  P a rt. A n .  ii. 7, 653a 10.
3 A  new  factor— m echanical pressure— is here introduced.
4 ennrea-dv sc. t o  VTreaira aBa i t o  6epp6v. Bonitz, In d .  267a 32 m akes 

to Oepfxov alone agree with €7ri7re<rdr, and so F reudenthal translates * wieder- 
eindringend erzeugt das W arm e B ew usstlosigkeit ’. cmiri-nTeiv expresses 
a hostile attack , an onset.

5 ‘ A fte rw a rd s ’, i.e . when the process o f 8uiKptaris sets in ; cf. 4 6 ia 25.

AR PN G
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a matter of fact, the region of the brain is, as stated else
where, the main determinant of the matter? For the brain,

30 or in creatures without a brain that which corresponds to it, 
is of all parts of the body the coolest. Therefore, as moisture 
turned into vapour by the sun’s heat is, when it has ascended 
to the upper regions, cooled by the coldness of the latter, and 
becoming condensed, is carried downwards, and turned into 

458 a water once m ore; just so the excrementitious evaporation, when 
carried up by the heat to the region of the brain, is condensed 
into a ‘ phlegm ’ (which explains why catarrhs are seen to 
proceed from the head); while that evaporation which is 

r nutrient and not unwholesome, becoming condensed, descends 
and cools the hot. The tenuity or narrowness o f the veins 

- about the brain itself contributes to its being kept cool, and 
to its not readily admitting the evaporation. This, then, is 
a sufficient explanation of the cooling which takes place, 
despite the fact that the evaporation is exceedingly hot. 

i o A  person awakes from sleep when digestion is completed : 
when the heat, which had been previously forced together in 
large quantity within a small compass from out the surround
ing part, has once more prevailed, and when a separation has 
been effected1 between the more corporeal and the purer 
blood.2 The finest and purest blood is that contained in the 
head, while the thickest and most turbid is that in the lower 

15 parts. The source of all the blood is, as has been stated 
both here and elsewhere, the heart. Now of the chambers in 
the heart the central communicates with each of the two 
others. Each of the latter again acts as receiver from each, 
respectively, of the two vessels,3 called the ‘ great ’ and the 
‘ aorta ’. It is in the central chamber that the [above-men- 

20 tioned] separation takes place. To go into these matters 
in detail would, however, be more properly the business of 
a different treatise from the present. Owing to the fact that /■ 
the blood formed after the assimilation of food is especially

1 Sc. in the h eart; see below a 19.
2 Contained in the ‘ evaporated substance ’ now collected back into the 

heart.
3 To use the term ‘ artery’ here in translation would mislead any mere 

English reader into thinking that Aristotle knew the difference between 
arteries and veins.



in need of separation, sleep [then especially] occurs [and 
lasts] until the purest part of this blood has been separated 
off into the upper parts of the body, and the most turbid 
into the lower parts. When this has taken place animals 
awake from sleep, being released from the heaviness conse
quent on taking food.

W e have now stated the cause1 of sleeping, viz., that it 25 
consists in the recoil by 2 the corporeal element, upborne by 
the connatural heat, in a mass upon the primary sense-organ ; 
we have also stated w hat3 sleep is, having shown that it is 
a seizure of the primary sense-organ, rendering it unable to 
actualize its powers ; arising of necessity (for it is impossible 30 
for an animal to exist if the conditions which render it an 
animal be not fulfilled), i. e., for the sake of its conservation4 ; 
since remission of movement tends to the conservation of 
animals.

1 T his gives the cause o6(v f) or efficient cause : the kinetic 
energy of t o  Bcppov. The material cause is t o  avaBvpiwpcvov, and the other 
material conditions, regarded statically, i.e. in abstraction from their 
K i v r j a i s .

2 rj . . . avTnrepLcrTtHTis S C . yiyvoplvrj. In 4 $81) I t o  Beppov is used for 
t o  (ToapaTcodcs t o  ava<f). v t t o  t o v  avp(f)vTov Bcppov here. The agency which 
causes the recoil is the cold of the brain : hence vno a 26 -  (not ‘ caused 
b y ’, but) ‘ undergone b y ’. The v t t o  in this sense is curious, but avn- 
TrcpicrTiHTis (corresponding to avTinfpKTTrjvni, not to avTnvepiKTTiivai) is a sort 
of manoeuvre effected by the substance.

3 i. e. its definition or form al cause.
* aajTTjpia is the fin a l  cause.

C H A P T E R  III  458 a
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C H A P T E R  I

W e must, in the next place, investigate the subject of the 
dream, and first inquire to which of the faculties of the soul it 
presents itself, i. e. whether the affection is one which per
tains to the faculty of intelligence or to that of sense-percep- 
don ; for these are the only faculties within us by which we 
acquire knowledge.

If, then, the exercise of the faculty of sight is actual seeing, 
that of the auditory faculty, hearing, and, in general that of 
the faculty of sense-perception, perceiving; and if there are 

5 some perceptions common to the senses, such as figure, mag
nitude, motion, &c., while there are others, as colour, sound, 
taste-peculiar [each to its own sense] ; and further, if all 
creatures, when the eyes are closed in sleep, are unable to see, 

 ̂ and the analogous statement is true of the other senses, so 
that manifestly we perceive nothing 1 when asleep ; we may 

" conclude that it is not by sense-perception we perceive 
a dream. ^

But neither is it by opinion that we do so. For [in 
o dreams] we not only assert, e. g., that some object approach

ing is a man or a horse [which would be an exercise of 
opinion], but that the object is white or beautiful, points 
on which opinion without sense-perception asserts nothing

1 458b 8. R ead  after C hrist’s conj. ovbcv iv. W e  do not perceive a n y 
thing in sleep with th e p a r ticu la r  or special senses, but the npwovalardrjriKov 
is active in the dream , i. e. we 'perceive, in a w ay to be explained 
in these chapters, with the gen era l sense as re-presentative faculty. 
B iehl w rongly m arks the apodosis at wore b 8 : it really  begin s at ovk 
apa ye b 9. T h e  «oore clause states the consequence o f the fact contained 
in the clause com m encing dSvvarfl di, and therefore belongs to the 
prem isses. ‘ W e  cannot by  sense perceive either the koivu or the idia 
in sleep, so that we cannot then perceive anything at all ; therefore it 
is not by sense that we perceive a dream  (not, that is, by  special sense, 
as afterw ards to be explained).’ Such is the argum ent.
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either truly or falsely. It  is, however, a fact that the soul 
makes such assertions in sleep. W e seem to see equally well 
that the approaching figure is a man, and that it is white. 
[In dreams], too, we think something else, over- and above 15 
the dream presentation, just as we do in waking moments 
when we perceive something ; for we often also reason about 
that which we perceive. So, too, in sleep we sometimes have 
thoughts other than the mere phantasms i mmediately before 
our minds. This would be manifest to any one who should 
attend and try, immediately on arising from sleep, to remem
ber [his dreaming experiences]. There are cases of persons 20 
who have seen such dreams, those, for example, who believe 
themselves to be mentally arranging a given list of subjects 
according to the mnemonic rule. They frequently find 
themselves engaged in something else besides the dream, viz. 
in setting a phantasm which they envisage into its mnemonic 
position.1 Hence it is plain that not every ‘ phantasm ’ in sleep 
is a mere dream-image, and that the further thinking which we 25 
perform then is due to an exercise of the faculty of opinion.

So much at least is plain on all these points, viz. that 
the faculty by which, in waking hours, we are subject to 
illusion when affected by disease, is identical with that which 
produces illusory effects in sleep. So, even when persons are 
in excellent health, and know the facts o f the case perfectly 
well, the sun, nevertheless, appears2 to them to be only a 
foot wide. Now, whether the presentative faculty of the 
soul be identical with, or different from, the faculty of sense- 3° 
perception, in either case the illusion does not occur without 
our actually seeing or [otherwise] perceiving something. Even

1 The word ( f r d v r a a p a  here and in b 24 is, according to Freudenthal, a 
generalized ‘ v o r s te llu n g o f  the nature of a concept. But as we see from 
458b 18 and 462a 29 its proper application is to the dream-image. Here 
that which is n a p a  r o  i v i m v i o v  is not the mere t y d v r a c r p n , but the activity 
of thought expressed in r l O e a d n i  e l s  t o v  t o t t o v  ( p d v r a o - p a ,  this clause being 
in apposition to d \ \ o  t « ,  which it explains. In b 24, however, ( f i d v T a o - p u  

seems to refer to that activity.
2 8onel is here used improperly for the more correct $ alverat. See 

de A n . 428b 1-3 <f)(uv€Tai pev o ij\ios 7rodnuos, nareurriu o elvai pei£a> rrjs 
oinovpevTjs. See also 46ob 18. W e cannot suppose Aristotle to be here 
alluding to the unscientific opinion of those who (like Epicurus and his 
school afterwards) insisted that the sun is only so large as it seems to 
the eye. Cf. Kant’s reference to the 1 persistent illusion ’ of sense on 
this point (of the size of the sun or moon).



to see wrongly or to hear wrongly can happen only to one 
who sees or hears something real, though not exactly what he 
supposes. Rut we have assumed that in sleep one neither 

4 5 9  a sees, nor hears, nor exercises any sense whatever. Perhaps 
we may regard it as true that the dreamer sees nothing, yet 
as false that his faculty of sense-perception is unaffected, the 
fact being that the sense of seeing and the other senses may 
possibly be then in a certain way affected, while each of these 
affections, as duly as when he is awake, gives its impulse in 

5 a certain manner to his [primary] faculty of sense, though 
not in precisely the same manner1 as when he is awake. 
Sometimes, too, opinion says [to dreamers] just as to those 
who are awake, that the object seen is an illusion ; at other 
times it is inhibited, and becomes a mere follower of the 
phantasm.

It is plain therefore that this affection, which we name 
‘ dreaming ’, is no mere exercise of opinion or intelligence, 

io but yet is not an affection of the faculty of perception in the 
simple sense.2 If it were the latter it would be possible 
[when asleep] to hear and- see in the simple sense.

How then, and in what manner, it takes place, is what we 
have to examine. Let us assume, what is indeed clear 
enough, that the affection [of dreaming] pertains to sense- 
perception as surely as sleep itself does. For sleep does not 
pertain to one organ in animals and dreaming to another ; 
both pertain to the same organ.

15 But since we have, in our work on the Soul,3 treated of 
presentation.4 and the faculty of presentation is identical

1 oi>x . . . <£>0-7ref) : not directly from the alaBnrw, but indirectly or me
diately from the residual Kivrjats— the uiaBi p̂a vnoXnurov.

2 ahrBdvnrBai anXan : opp. kcitu TrpdaBeani’, ‘ with a difference or qualifi
cation.’ Dreaming is afterwards shown to be alo-Bdveo-Bai in a secondary 
sense, or Kara avpfiefirjKos, i. e. in virtue of the residual Kivqcreiv left in the 
organs after aiad^cns has departed.

s 427b 27-429** 9.
4 The word ‘ imagination owing to popular and psychological asso

ciations, is unfitted to be a rendering of cfrairaaria here, and ‘ presenta
tio n ’ is now a recognized term x re-presentation. For the operation 
of (jinvraaia in ordinary ataBrjais see 460  ̂ 18, where 0mVfrm =  to have a 
presentation—a cp dvr aa pa— not a representation. Presentation differs 
from alo-drjcTLs (in which it is involved). It is. the aspect in which that 
which alvOipns apprehends is put before the mind’s eye, so to speak. 
(itaBqais takes the tldi] dvev vkrjr of alaBqrd, and ‘ presents5 them as

45«b DE  SOMNIIS



with 1 that of sense-perception, though the essential notion of 
a faculty of presentation is different from that of a faculty 
of sense-perception ; and since presentation is the movement 
set up by a sensory faculty when actually discharging its 
function, while a dream appears to be a presentation (for 
a presentation which occurs in sleep— whether sim p ly2 or in 20 
some particular w ay— is what we call a dream): it manifestly 
follows that dreaming is an activity of the faculty of sense- 
perception, but belongs to this faculty qua presentative.

C H A P T E R  II

W e can best obtain a scientific view of the nature of the 
dream and the manner in which it originates by regarding it 
in the light of the circumstances attending sleep. The objects 25 
of sense-perception corresponding tq each  sensory organ pro
duce sense-perception in us, and the affection due to their 
operation is present in the organs of sense not only when 
the perceptions are actualized, but even when they have 
departed.

W hat happens in these cases may be compared with what 
happens in the case o f projectiles moving in space. For in 
the case of these the movement continues even when that 
which set up the movement is no longer in contact [with the 30 
things that are moved]. For that which set them in motion 
moves2 a certain portion of air, and this, in turn, being moved 
excites motion in another portion; and so, accordingly, it is 
in this way that [the bodies], whether in air or in liquids, 
continue moving, until th e y 4 come to a standstill.

m aterial of thought or opinion. T h is  explains how to elvai (fravTaanKv (the 
essential notion o f a faculty  o f presentation) differs from r o  uvai alo-OrjTiKw.
See 449® 16-20, 454» 19, 455s 21, with notes.

1 i. e. inseparable num ero ̂  and in concrete existence, from it.
2 airXcos: without sp ecify in g particular co n d itio n s: rponov nvd, i. e. in 

the w ay defined 462“ 29, where the (f)dvTacrp.a. of the dream  is said to be 
form ed airo r?]s Kivrjaeas to>v alaOrjpdTwv: the case to which the dream  proper 
is here restricted.

3 eKLvrjaiv not ‘ consuetudinal aorist ’ , but referring to the tim e of Ktvtjarav.
Still it m ay be rendered as in the text.

4 eW qv (rrrj sc. ra  fapofieva. W h ile  their m ovem ent lasts it is to this 
cause it is due. T h e  em phasis lies on tovtov top rponov. T h e  m ove
m ent lasts until the last thing (portion o f  air) has com e into the place of 
the first m ovem ent— ea>$ rijs dpxns- See next note but one.

C H A P T E R  I 459
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This we must likewise assume to happen in the case of 
qualitative change1; for that part which [for example] has been 
heated by something hot, heats [in turn] the part next to it, 
and this propagates the affection continuously onwards until 
the process has come round to its point of origination.2 This 

5 must also happen in the organ wherein the exercise of sense- 
perception takes place, since sense-perception, as realized in 
actual perceiving, is a mode of qualitative change. This 
explains why the affection continues in the sensory organs, 
both in their deeper and in their more superficial parts, not 
merely while they are actually engaged in perceiving, but even 
after they have ceased to do so. That they do this, indeed, is 
obvious in cases where we continue for some time engaged 
in' a particular form of perception, for then, when we shift 
the scene of our perceptive activity, the previous affection 
remains ; for instance, when we have turned our gaze from 
sunlight3 into darkness. For the result of this is that one 

io sees nothing, owing to the motion excited by the light 
still subsisting in our eyes. Also, when we have looked 
steadily for a long while-at one colour, e. g. at white or green, 
that to* which we next transfer our gaze appears to be of

1 Not merely, as with projectiles, in change of place.
2 €<os rtjs apxns- The process of dXXoiWis in a material body is like that 

of dvTijreplaTncris (see note 45yh 2), which ends when the last thing moved 
takes the place vacated by the first. This place is 17 apxv' i- e. 
the place o6ev tj kiv ĝis dpx^rai. Something is here supposed to occur 
in the process of heating analogous to what occurs in the case of the 
projectile. The heat having been applied (and then withdrawn— this is 
the meaning), something (corresponding to the displaced part of the air) 
is displaced by it in ro nX^alov, which becomes hot, while that which 
was displaced again retires, and so on (kcit avTciXXayrjv tcov tottoov, as 
Simplic. would say) until the process ends where it began. T he air in 
successive parts retires before the stone ; what retires before t o  6epp6v ? 
t o  ^ryxpov or i) yj/vxpoTTjr, which for Aristotle was a positive. The con
clusion of the process in the case of the stone is a state of rest— the 
stopping of the stone. W hat is it in the case of Beppavais (a word 
which Bonitz omits in his Index, though it occurs io67b 12 q.v.) ? The 
answer is— >7 Sepporqs rov oXm>. W ith this the Kunjcris (involved in the 
dXXoiaxris) ceases : for ear iv ovx 17 Oepporris Ktvrjaisr, «XX’ rj Qeppavcns (1067^ 
12). W e cannot look for an exact parallel to all this in the case of aiaOrjo-is, 
which at most is only dXXoiaais t 1 s : yet something analogous to dvn- 
nepiaTacris seems to occur in the Kivrjcreis that, as it were, ‘ circulate’ between 
the external ‘ points of sense ’ (eye, ear, &c.) and the Kvpiov, between which 
poles the Kivrja-cts and the inhibiting forces (their negatives) move.

3 If we had been gazing at the sun itself we should not ‘ see n othing’ , 
but continue to see the sun, as stated below 459 b 13.



the same colour. Again if, after having looked at the sun 
01* some other brilliant object, we close the eyes, then, if 
we watch carefully, it appears in a right line with the direction 15 
of vision (whatever this may be), at first in its own colour ; then 
it changes to crimson, next to purple, until it becomes black 
and disappears. A nd also when persons turn away from 
looking at objects in motion, e .g. rivers, and especially those 
which flow very rapidly, they find that the visual stimula
tions 1 still present themselves, for the things really at rest are 20 
then seen m oving: persons become very deaf after hearing 
loud noises, and after smelling very strong odours their power 
of smelling is impaired ; and similarly in other cases. These 
phenomena manifestly take place in the way above described.2

That the sensory organs are acutely sensitive to even a 
slight qualitative difference [in their objects] is shown by 
what happens in the case of m irrors; a subject to which, 25 
even taking it independently, one might devote close3 con
sideration and inquiry. A t the same time it becomes plain 
from them that as the eye [in seeing] is affected [by the 
object seen], so also it produces a certain effect upon it.
‘ Speculorum enim admodum nitidorum, si forte mulieres 
menstruae inspexerint, superficies sanguinea quasi nebula 30 
offunditur; et novo quidem speculo haud facile est eius- 
modi maculam detergere, veteri autem facilius. Quod fit

1 K a i  . . . p e r n f i d W o v c n v .  Cf. 460^ 28-32 n i Kiurjaeis n i  a n o  t c o v . . . 

y i v o p e v n i  . . . ( fa n iv o v r n i.  From  this we learn that at here agrees with 
K iv r ja e is ,  and that ( f)u iv o v T m  (which occurs in the clauses just before and 
after) is to be supplied in the sense of h i  tp a iv o v T c u . p t T a f i d W o v a i v  here 
cannot be as M ich. takes it =  ‘ undergo dXXotWts ’ , persistency of impression 
after transfer of gaze being the point of the sentence, not p e r a B o K i)  

on the part of the K iv r jo e t s  (as with the colour images just before changing 
to their complementaries, negatives, &c.). W e have had it in this sense 
of ‘ transfer’ just above b 13, where pcTa(3d\wpev serves as aor. subj. of 
p c T n c fie p e iv  b 8. The full construction then would be : <ni n i  a n d  tcou klvov- 
p e v c o v  h e  ( y i v d p e v m  Ktvrjareis e r t  ( ^ n i v o v r a i )  p e r a f i d W o v o i v  ( r r j v  o\j/iv  a n d  

ran* K i v o v p e v a v y  o io v  k t K .  O f course 1 h e  copulat, K a i  intendit’. It is a 
matter of indifference for sense or grammar whether after n lo v  we supply 
at, or p e T a f t d W o v o - i .  There is no need to suspect the ni as a piece ot 
dittography after <ni in b 18. In 46ob 28 the conclusion of the whole 
argument is set forth.

2 i.e . by the persistence of the qualitative change implied in all per
ception.

3 It is simplest to take ire pi ov Knd' n M  with aK€\f/nno dp, and understand 
of course ti)v hiuvmnp (or something equivalent) in the usual way with
en M T T tjtru s.

C H A P T E R  II 459 b
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propterea quia visus, ut diximus, non modo patitur quippiam, 
aere agente, sed etiam facit et agit, id quod debent omnia 
quae sunt splendida. Visus enim ipse illorum est quae 
splendida sunt et colorem habent. Oculi igitur, ut con
sentaneum est, eadem qua quaelibet alia pars corporis ratione 

5 se habent; suapte enim natura sunt venosi,1 unde fit ut, dum 
menstrua perturbatione quadam sanguinis et inflammatione 
profluunt, oculi mulierum, quamvis nos quidem mares, dum 
intuemur, res fugiat (eadem 2 enim seminis quae menstruorum 
natura), mutationem subeant; illis autem motus vicinus aer 
eum quoque, qui supra speculum continuus diffunditur, aera 

10 nescio qualem reddit, nempe talem qualiscumque iam antea 
est ipse redditus ; hic porro superficiem speculi pariter afficit. 
U't enim vestimenta, [sic specula] quo sunt puriora, eo citius 
sordescunt. Ouaecunque enim pura sunt, si maculam acce
perint, aperte ostendunt, et purissimum quidque exhibet vel 
minimas turbationes. A es vero speculare imprimis, propter 
levitatem quidem tactum qualemcunque sentit (aeris autem 

15 tactum oportet pro fricatione quadam et quasi expressione 
vel ablutione haberi); -propterea autem quod purum est, 
manifeste in eo apparet tactus quantuluscumque. Quod vero 
tarde e novis speculis maculae discedunt, id fit quia speculum 
eiusmodi leve et purum est; namque per talia in altum et 

20 omnifariam insinuatur infectus ; in altum quidem propterea 
quod pura sunt, omnifariam autem propter levitatem. Contra 
in veteribus speculis macula idcirco non residet, quod neque 
perinde in ea penetrat, et summa tantummodo attingit.’

From this therefore it is plain that stimulatory motion is 
set up even by slight differences, and that sense-perception 
is quick to respond to i t ; and further that the organ which 

25 perceives colour is not only affected by its object, but also

1 $Ae/3a>Sei? o m f as if o(f)da\fxoi not had preceded.
2 The object of the parenthetic words is to explain not the eveam, but 

the fact that, although eWo-n, it escapes our notice. This is due to the 
fact that the dAAotWt? required for perception depends on the presence 
of opposites (cp. de A n., where the doctrine t o  avopoiov [u7ro t o v

dvofioiov] Tmruvdus 8' ofjioiav ivTiv is laid down as fundamental). Owing 
to the identity of </>uais here the requisite nvo^oior^ does not e x is t: 
hence 17 iv roty ofx̂ no-i rcov y. i)fxtv d8rj\os. This seems plain enough ; but 
the words in the translation have been so collocated as to exhibit it in 
the clearest light.
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reacts upon it. Further evidence to the same point is 
afforded by what takes place in wines, and in the manu
facture of unguents. For both oil, when prepared, and 
wine become rapidly infected by the odours of the things near 
them ; they not only acquire the odours of the things thrown 30 
into or mixed with them, but also those of the things which 
are placed, or which grow, near the vessels containing them, v

In order to answer our original question, let us notv, 
therefore, assume one proposition, which is clear from what 460 b 
precedes, viz. that even when the external object of perception 
has departed, the impressions it has made persist, and are 
themselves objects of perception ; and [let us assume], 
besides, that we are easily deceived respecting the operations 
of sense-perception when we are excited by emotions,1 and 
different persons according to their different em otions; for 
example, the coward when excited by fear, the amorous 5 
person by amorous desire ; so that, with but little resemblance 
to go upon, the former thinks he sees his foes approaching, 
the latter, that he sees the object of his desire ; and the more 
deeply one is under the influence of the emotion, the less 
similarity is required to give rise to these illusory impressions.
Thus too, both in fits of anger, and also in all states of appe
tite, all men become easily deceived, and more so the more their ‘° 
emotions are excited. This is the reason too why persons 
in the delirium of fever sometimes think they see animals 
on their chamber walls, an illusion arising from the faint 
resemblance to animals of the markings thereon when put 
together in patterns; and this sometimes corresponds with 
the emotional states of the sufferers, in such a way that, if the 
latter be not very ill, they know well enough that it is an 
illusion ; but if the illness is more severe they actually move k- 
according to the appearances.2 The cause of these occur-

1 Iu itdBtaiv ovt€s . . .  6 dciXos, ktA. The dei\os — the person whose 
disposition or character inclines him to take fright ; the (jaofios =  the 
fright he gets into at any particular time. So with 6 fpcoriKos and his 
epwff. iradr) here not =  ‘ passions ’, as this word is generally understood in 
psychological English. See Hoffding (E .T.), p. 282, where ‘ passion ’ and 
‘ emotion ’ are defined. For naBos x Zi-is, see N .E .  nc>5b 21-26.

2 npos (ivrd: they regulate their movements with a view to them or 
with relation to them : i. e. move away from them or towards them, as if 
they were real.
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rences is that the faculty in virtue of which the controlling 
sense judges is not identical with that in virtue of which 
presentations come before the mind. A  proof of this is, 
that the sun presents itself as only a foot in diameter, 
though often something1 else gainsays the presentation. 

20 Again, when the fingers are crossed, the one object [placed 
between them] is felt [ by the touch] as tw o ; but yet we 
deny that it is tw o ; for sight is more authoritative than 
touch. Y et, if touch stood alone, we should actually have 
pronounced the one object to be two. The ground of such 
false judgments is that any appearances whatever present 
themselves, not only when its object stimulates a sense, 
but also when the sense by itself a lone2 is stimulated, 

.25 provided only it be stimulated in the same m anner3 as it 
is by the object. For example, to persons sailing past 
the land seems to move,4 when it is really the eye that is 
being moved by something else [the moving ship].

C H A P T E R  III

From this it is manifest that the stimulatory movements based 
upon sensory impressions, whether the latter are derived from 
external objects or from causes within the body, present them- 

30 selves 5 not only when persons are awake, but also then, when

1 A s some senses are more authoritative than others, so to uplvov is 
m ore authoritative than t o  fyavTaariKov, and even than any particular 
sense. T h e  judgm en t, w hich recognizes the superior authority of sight 
and m akes us say (cjiapcp) that the objects are not two, but one, is what 
A ristotle  here wishes to em phasize.

2 Without an object.
:5 T h e  im portance o f this in explaining the illusion o f dream s appears 

fully in 4 6 ib 28-9-
4 Kivfiadm, Kivovfievr)? are here both used o f  local m ovem ent, while 

kivovptos, Kiuovfi€vr]s, just above were used o f  sense-stim ulation.
5 B ieh l’s text has been translated. eypT]yofj6r(ov : we have a gen. absol. 

(not a dative after Qatvovrai) because when aw ake people do not 
notice them , although they are there. T h e  elaiv supplied by M ich, 
in first clause is not necessary. b 29 ra>v ala-f^parav: the im pressions 
o f sense as distinct from  the exercises o f sen se— alo-Orjtreis. rtbv dvpadev 
. . . T(ov €K too a. im pressions derived from  objects in space around 
us X im pressions o f our bodily states, e .g . tw inges o f pain, & c. atVfty- 
pdrav agrees with t<ov kol tcop. 'Evv7rapxova(ou in B ieh l’s text m ust be wrong, 
for we cannot believe in his anacoluthia. T h e  case is not like tpXe&afteis 
opt€Sj 46oa 5 ; for there, at least, there is a new sentence, and the subject 
is gram m atically  different. Put we cannot part with alo-BijpuTap  h e re : 
ala0i](T(cop would contradict 459s1 27 direXdovaStp and 46ob 2 (aTreXOnvTcov)',



this affection which is called sleep has come upon them, with 
even greater1 impressiveness. For by day, while the senses 
and the intellect are working together,2 they (i. e. such move
ments) are extruded from consciousness or obscured, just as 461 a 
a smaller is beside a larger fire, or as small beside great pains 
or pleasures, though, as soon as the latter have ceased, even 
those which are trifling emerge into notice. But by night 
[i. e. in sleep] owing to the inaction of the particular senses, 
and their powerlessness to realize themselves, which arises 
from the reflux of the hot from the exterior parts to the 5 

interior, they [i. e. the above ‘ movements ’] are borne in 3 to 
the head quarters of sense-perception, and there display them
selves as the disturbance (of waking life) subsides. W e must 
suppose that, like the little eddies which are being ever formed 
in rivers, so the sensory movements are each a continuous 
process, often remaining like what they were when first 10 
started, but often, too, broken into other forms by collisions 
with obstacles. This [last mentioned point], moreover, gives 
the reason why no dreams occur in sleep immediately after 
meals, or to sleepers who are extrem ely young, e.g., to infants.
The internal movement in such cases is excessive, owing to 
the heat generated from the food. Hence, just as in a liquid, 
if one vehemently disturbs it, sometimes no reflected image 15 
appears, while at other times one appears, indeed, but utterly
the doctrine being that dreams are based and t&p aio-Bqpdrcop or dno t6>p 
KivrjfTdovtg>v alorBqpuTOiPf the nladrjaeis of which have departed. Cf. 46ta 19 
and 462a 30. W e should, therefore (in spite of M SS.), read e'pundpxova-ip, 
with Bywater, J . P .  xxviii. 243, 46ib 30. Besides it is emphatically not the 
al(r0f)O€is but their Kipqaeis or aladrjpara that abide within : cf. 459a ov 
pdvov ivvndpx^i t o i s  alaBqTqpiois ipepyovcrlov t o >p  aiarBqaeoap, aXXa Km 
dneXBovadw. Keeping Biehl’s text, however, (faaipoprm 46ob 32 goes with 
the preceding clause also, even without zeugm a: for the Kipqaeis can be 
said (jaaivecrBm eyprjyoporoav =  to ‘ present themselves ’ when people are 
awake, though they do not (fanivovrm lypqyopaaip, i.e. appear to or get 
noticed by them.

1 Km pdXXov. The trans. 1 even m o re ’ has the advantage of requiring 
(fynivnvTai to be supplied but once, viz. in the ov popov clause. W e 
get a perfectly good construction by making Km the copula, but then must 
supply (f)mvopT(u twice. Besides kcu paXXop=velmagis is a stock expression.

2 Svpfpyovcrcdp should be e’pepyovcrcdp of which it is an attempted correction 
in E M Y ; (1) it perverts Aristotle’s meaning, as the ^-operation of alaB. 
and huipoia is not necessary for the extrusion of the Kipqo-eis ; (2) Aristotle 
nowhere else uses avpepyeip absolutely, nor can we supply here rats 
Kivt)(T€(np ; (3) cf. 461a 5, alibi, where evepyeip is used de re eadeni.

3 KdTci(f)€popiat, borne i7i (to the Kvpiop al<rB.) from ra alcrBqTqpm, in which 
ipvirdpxovcnv. ,

C H A P T E R  III 460  b
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distorted, so as to seem quite unlike its original; while, when 
once the motion has ceased, the reflected images are clear 
and plain ; in the same manner during sleep the phantasms, 
or residuary movements, which are based upon the sensory 
impressions, become sometimes quite obliterated by the 

20 above described motion when too vio len t; while at other 
times the sights are indeed seen, but confused and weird, and 
the dreams [which then appear] are unhealthy, like those 
of persons who are atrabilious, or feverish, or intoxicated with 
wine. For all such affections, being spirituous, cause much 
commotion and disturbance. In sanguineous animals, in pro- 

25 portion as the blood becomes calm, and as its purer are 
separated from its less pure elements, the fact that the 
movement, based on impressions derived from each of 
the organs of sense, is preserved in its integrity, renders the 
dreams healthy, causes a [clear] image to present itself, 
and makes the dreamer think, owing to the effects borne in 
from the organ of sight, that he actually sees, and owing to 
those which come from the organ of hearing, that he really 

30 hears; and so on with those also which proceed from the 
other sensory organs. For it is owing to the fact that 
the movement which reaches the primary organ of sense 
comes from them, that one even when, awake believes him- 

461b self to see, or hear, or otherwise perceive; just as it is from 
a belief that the organ of sight is being stimulated,1 though 
in reality not so stimulated, that we sometimes erroneously 
declare ourselves to see, or that, from the fact that touch 
announces two movements, we think that the one object is 
two. For, as a rule, the governing sense affirms the report 
of each particular sense, unless another particular sense, more 

5 authoritative, makes a contradictory report. In every case 
an appearance presents itself, but what appears does not in 
every case seem real, unless when the deciding faculty is 
inhibited, or does not move with its proper motion. More
over, as we said that different men are subject to illusions, 
each according to the different emotion present in him, so it is 
that the sleeper, owing to sleep, and to the movements then 
going on in his sensory organs, as well as to the other facts.

1 By objective visual impressions.
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of the sensory process, [is liable to illusion], so that the 10 
dream presentation, though but little like it, appears as some 
actual given thing. For when one is asleep, in proportion as 
most of the blood sinks inwards to its fountain [the heart], 
the internal [sensory] movements, some potential, others 
actual1 accompany it inwards. T h ey are so related [in 
general] that, if anything move the blood, some one 
sensory movement will emerge from it, while if this perishes 
another will take its place; while to one another also they 15 
are related in the same way as the artificial frogs in water 
which severally rise [in fixed succession] to the surface in the 
order in which the salt [which keeps them down] becomes 
dissolved. The residuary movements are like th ese: they are 
within the soul potentially, but actualize themselves only 
when the impediment to their doing so has been relaxed ; 
and according a s 2 they are thus set free, they begin to move 
in the blood which remains in the sensory organs, and which 
is now but scanty,3 while they possess verisimilitude after the 
manner of cloud-shapes, which in their rapid metamorphoses 
one compares now to human beings and a moment afterwards 
to centaurs. Each of them is however, as has been said, the 
remnant of a sensory impression taken when sense was 
actualizing itse lf; and when this, the true impression,4 has 
departed, its remnant is still immanent, and it is correct to say 
of it, that though not actually Koriskos, it is like Koriskos. 
F o r5 when the person was actually perceiving, his controlling 25

1 The ‘ actu al’ are those in consciousness at the time when one is falling 
asleep: the potential, those which had before that subsided into latency. 
Cf. 4 6 ia 1.

2 Xilo/iivni: i. e. successively and severally : pres. part, has its force 
(all through these tracts such points are most carefully observed).

3 The most favourable condition, disturbance being at its minimum.
4 t o v  aladrjuaTos t o v  a\rjdovs has here and in what follows to be 

carefully distinguished from t o  moB^pa — the impression merely, when 
the alcrdrjTov is gone.

5 Mich, explains $€ as =  yap , rightly ; for the opowTiis of the vnoXeippa  
is derived from that of the aXrjBes atcrBtjpa. But he is wrong when he 
makes ore TjcrBdvtTO —  ore iv  rw vnva> ov  Karei'^ero w o  rou alpaTos. The 
past tense might have warned him against doing so. Both this and 
the av prj TravTekws refer to what happens in waking and normal 
consciousness. The detection of a dream as such in sleep is men
tioned below (462* 3) as an exceptional occurrence, and not part of the 
dream proper ; to introduce it here would only confuse, not illustrate
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and judging sensory faculty did not call i t 1 Koriskos, but, 
prompted by this [impression], called the genuine person 
yonder Koriskos. Accordingly, this sensory impulse, which, 
when actually perceiving, it [the controlling faculty] so 
describes (unless completely inhibited by the blood), it 
now [in dreams], when quasi-perceiving, 2 receives from 
the movements persisting in the sense-organs, and mistakes 
it — an impulse that is merely like the true3 [objective] 
impression —  for the true impression itself, while the effect 

3°  of sleep is so great that it causes this mistake to pass
unnoticed. Accordingly, just as if a finger be inserted
beneath the eyeball without being observed, one object will

as Aristotle means to do. Mich, is right, however, in making ov 8rj 
. . .  alfxuTos dt]\(OTiKov tov ore de yo-ddvzTo. Biehl, in stating that Mich, 
read pr) after aWep, b 27, makes a mistake. W endland’s (Mich., p. 73.
12) note is ‘ tbairzp cum Arist. E M S U Y  (cbo-nzp pi] L ).’ See next
note but one.

1 The impression synchronous with actual perception.
2 cocTTTtp alaBavopevov. In the translation the text of Biehl has not been 

followed. The retention (with Biehl, after L) of prj after too-rrzp b 27, or its 
omission (with Mich, and E M Y S U ), makes a great difference. It ought to

-be omitted : coanzp aladavdpzvov is in sense opposed to ku\ ulcr8av6pzvov b 26, 
and to ore 7}(r0(W€Toh24, as the dreaming to the waking consciousness. When 
one was actually percipient, the Kvpiov did not confound even to aio-dqpu t o  

d\i)8es with Kopio-Kos d d\r]8tmk, nor does it when actually percipient ever 
do so unless under some pathological condition ; yet (see 460 b 25) in the 
quasi-percipient state of sleep, when not perceiving to (u<r8i]pa t o  dXrj8zs 
at all, but only its v7r6Xzippa, it is moved with this same movement (toOto 
KiveiTai, cf. 463b 18), and made to treat this (the vnoXzippa) not only as 
if it were to dXr)8zs ma8rjpa, but as if it were a real thing. After alo8i)Tr)- 
piois b 29 there should be only a comma. T he waking atadrjpa is only olov 
Kopio-Kos, not actually K. The remanent niad^pn too is, but only in a 
secondary degree, olov K. Yet so great is the power of sleep that the 
critical faculty, which in waking moments (unless inhibited completely) 
does not mistake even the genuine aiadrjpa for its object, when asleep 
confounds distinctions, and mistaking the remanent aio-8t]pn for the object, 
is unaware of this mistake.

b 29, avrw with opoiov. d\r,8es here and above is to be kept distinct 
from d\i)8iv6y, as ‘ truthful’ from ‘ gen uine’ , according to the usual 
meanings of these words, o dXr]8ivds K. =  the genuine Koriskos : to 
d\tj8es alo-8rjpa =  the impression which tells truth, i. e. the immediate 
impression of K. yonder, as distinct from the vnoXeippa, which speaks of 
him as if there when he is not there. Hence it is that dXr}8cs and ovtw 
should not be referred to the external thing. Tw o degrees of error 
(whence the strong expression Toaavrt] rj dvvapis) are usual in dream s: 
(<z) the (U(r8r]pa t o  v7roXoi7rov is confounded with TO nla8r]pn t o  aXrjdis ; 

(1b) no distinction is drawn between to aicr8r]pa t o  dXr)8es and to npaypa  
t o  dXr]8iv6v. This fine analysis is (or may have been) founded on Plato, 
R e p u b lic , 47^  c  dveipd>TT€iv apu ov Todz eVm», idv  t z  ev vnvco t i s  edv t ‘ 

eyprjyopios t o  opoidv to) pf) opoiov  aXX’ avro rjyrjTai zlvoi <v z o i k z v  ;
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not only present two visual images, but will create an opinion 
of its being two objects ; while if it [the finger] be observed, the 
presentation will be the same, but the same opinion will not 
be formed of it ; exactly so it is in states of s l e e p i f  the 
sleeper perceives that he is asleep, and is conscious of 
the sleeping state during which the perception comes before 
his mind, it presents itself still, but something within him 
speaks to this effect: ‘ the image of Koriskos presents itself, 
but the real Koriskos is not present ’ ; for often, when one is 
asleep, there is something in consciousness which declares 
that what then presents itself is but a dream. If, however, 
he is not aware of being asleep, there is nothing which will 
contradict the testimony of the bare presentation.

That what we here urge is true, i. e. that there are such 
presentative movements in the sensory organs, any one may 
convince himself, if he attends to and tries to remember the 10 
affections we experience when sinking into slumber or when 
being awakened. He will sometimes, in the moment of 
awakening, surprise the images which present themselves to 
him in sleep, and find that they are really but movements 
lurking in the organs of sense. A nd indeed some very young 
persons, if it is dark, though looking with wide open eyes,1 

see multitudes of phantom figures moving before them, so that 
they often cover up their heads in terror.

From all this, then, the conclusion to be drawn is, that the 15 
dream is a sort of presentation, and, more particularly, one 
which occurs in sleep ; since the phantoms just mentioned 
are not dreams, nor is any other a dream which presents 
itself when the sense-perceptions are in a state of freedom. 
Nor is every presentation which occurs in sleep necessarily 
a dream. For in the first place, some persons [when asleep] 
actually, in a certain way, perceive sounds, light, savour, and 20 

contact; feebly, however, and, as it were, remotely. For 
there have been cases in which persons while asleep, but with 
the eyes partly open, saw faintly in their sleep (as they 
supposed) the light o f a lamp, and afterwards, on being 
awakened, straightway recognized it as the actual light of 
a real lamp ; while, in other cases, persons who faintly heard

1 Sia$Xe7royres‘ x VTrofiXenovrts, 4 6 2 s 22.

a r  p n II
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25 the crowing of cocks or the barking o f dogs identified these 
clearly with the real sounds as soon as they awoke. Some 
persons, too, return answers to questions put to them in sleep. 
For it is quite possible that, of waking 01* sleeping, while the 
one is present in the ordinary sense, the other also should be 
present in a certain way. But none of these occurrences1 

should be called a dream. Nor should the true thoughts,2 

as distinct from the mere presentations, which occur in sleep [be 
called dreams]. The dream proper is a presentation based 

30 on the movement of sense impressions, when such presentation 
occurs during sleep, taking sleep in the strict sense of the 
term.

There are cases of persons who in their whole lives have 
462 b never had a dream, while others dream when considerably 

advanced in years, having never dreamed before. The cause 
of their not having dreams appears somewhat like that which 
operates in the case of infants, and [that which operates] 
immediately after meals. It is intelligible enough that no 

5 dream-presentation should occur to persons whose natural 
_ constitution is such * that in them copious evaporation is 

borne upwards, which,3 when borne back downwards, causes a 
large quantity of motion. But it is not surprising that, as age 
advances, a dream should at length appear to them. Indeed, 

10 it is inevitable that, as a change is wrought4 in them in 
proportion to age or emotional experience, this reversal 
[from non-dreaming to dreaming] should occur also.

1 Those due to this ambiguous condition.
2 dXtjBels tw oiai: e. g. when one says to himself ‘ this is only a dream \ 

Cf. supra 462a 6.
8 Reading 7} . . .  Karafapoptvrj noiel with IS  U and Themistius. Biehl's 

text is wrong, for it implies that the upward movement of the avadvptaois 
causes sleep. Cf. supra 456 b 26-8.

4 If we keep yivopevrjs (which suits kcl6' rjXiKiav) we must give it its 
continuative or progressive sense. This progressive change keeps pace 
with their change of age, and with the succession of (or vicissitudes of) TtdSr] 
which they experience. Kara 7rdBos does not mean ‘ in consequence of 
something that has happened to them 01* in consequence of some one 
emotion.
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CHAPTER I

As to the divination which takes place in sleep, and is said 
to be based on dreams, we cannot lightly either dismiss it with 
contempt or give it implicit confidence. The fact that all per
sons, or many, suppose dreams to possess a special significance, 
tends to inspire us with belief in it [such divination], as founded 15 
on the testimony of experience ; and indeed that divination in 
dreams should, as regards some subjects, be genuine, is not 
incredible, for it has a show of reason ; from which one might 
form a like opinion also respecting all other dreams. Y et the 
fact of our seeing no probable cause to account for such 
divination tends to inspire us with distrust. For, in addition to 20 
its further unreasonableness, it is absurd to com bine1 the idea 
that the sender of such dreams should be God with the fact 
that those to whom he sends them are not the best and wisest, 
but merely commonplace persons. If, however, we abstract 
from the causality of God, none of the other causes assigned 
appears probable. For that certain persons should have fore
sight in dreams concerning things destined to take place at the 
Pillars of Hercules, or on the banks of the Borysthenes, seems 25 
to be something to discover the explanation of which surpasses 
the wit of man. W ell then, the dreams in question must be 
regarded either as causes, or as tokens, of the events, or else as 
coincidences; either as all, or some, of these, or as one only.
I use the word ‘ cause5 in the sense in which the moon is

1 b 20-22. Biehl’s comma after ntpnovra is wrong, unless another 
comma be put after dXoyia. The clause npos rfj dXXj] dXoyia, which is 
parenthetic, refers to the ‘ abandonment of reaso n ’ already noticed in 
p.rjdepiav alriav evXoyov just before. Besides the general dXoyia of referring 
dreams to 6 deos, there is the special aroma of his sending them to poor 
creatures, not to wise men (cf. 463b 15). T he constr. is : t o  r e  . . .  elvai 
Ka'i t o  . . . ntpneiv; it is the conjunction of the two things that is peculiarly 
dronov. Thus re and Khi are in their usual correlation here.

H 2
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[the cause] of an eclipse of the sun, or in which fatigue is 
30 [a cause] of fever; ‘ token’ [in the sense in which] the entrance 

of a 1 star [into the shadow] is a token of the eclipse, or [in 
which] roughness of the tongue [is a token] of fever; while 
by ‘ coincidence ’ I mean, for example, the occurrence of an 
eclipse of the sun while some one is taking a w a lk ; for the 

\ a walking is neither a token nor a cause of the eclipse, nor 
the eclipse [a cause or token] of the walking. For this 
reason no coincidence takes place according to a universal 
or general rule. A re we then to say that some dreams 
are causes, others tokens, e. g. o f events taking place in the 
bodily organism ? A t  all events, even scientific physicians tell 

5 us that one should pay diligent attention to dreams, and to 
hold this view is reasonable also for those who are not 
practitioners, but speculative philosophers. For the move
ments which occur in the daytime [within the body] are, 
unless very great and violent, lost sight of in contrast with the 

10 waking movements, which are more impressive. In sleep the 
opposite takes place, for then even trifling movements seem 

w considerable. This is plain in what often happens during sleep; 
for example, dreamers fancy that they are affected by thunder 
and lightning, when in fact there are only faint ringings in their 
ears ; 01* that they are enjoying honey 01* other sweet savours, 
when only a tiny drop of phlegm is flowing down [the 

15 oesophagus]; 01* that they are walking through fire, and 
feeling intense heat, when there is only a slight warmth 
affecting certain parts of the body. When they are awakened, 
these things appear to them in this their true character. 
But since the beginnings of all events are small, so, it is 
clear, are those also of the diseases or other affections about 

20 to occur in our bodies. In conclusion, it is manifest that these 
beginnings must be more evident in sleeping than in waking 
moments.

Nay, indeed, it is not improbable that some of the presenta
tions which come before the mind in sleep may even be

1 t o v  a <T T € p a  —  1 a star or any star ’ : the star that does show out, whatever 
star it be. T he article is generic. The cla- not =  ‘ into our view ’ but =
‘ into the shadow,’ when however, of course, it also comes into our view. 
Bonitz, Ind., queries €i<re\deiv h e re : why ? T he first star we see 
betokens the coming eclipse.
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causes of the actions cognate to each of them. For as when 
we are about to act [in waking hours], or are engaged in any 
course of action, or have already performed certain actions, 
we often find ourselves concerned with these actions, or per- 25 
forming them, in a vivid dream ; the cause whereof is that 
the dream-movement has had a way paved for it from the 
original movements set up in the daytim e; exactly so, but 
conversely, it must happen that the movements set up 
first in sleep should also prove to be starting-points of actions 
to be performed in the daytime, since the recurrence by day 
o f the thought of these actions also has had its way paved for 
it in the images before the mind at night. Thus then it is 3° 
quite conceivable that some dreams may be tokens and causes 
[of future events].

Most [so-called prophetic] dreams are, however, to be 
classed as mere coincidences, especially all such as are ex- 463 b 
travagant, and those in the fulfilment of which the dreamers 
have no initiative, such as in the case of a sea-fight, or of things 
taking place far away. A s  regards these it is natural that the 
fact should stand as it does whenever a person, on mentioning 
something, finds the very thing mentioned come to pass. W hy, 5 

indeed, should this not happen also in sleep? The proba- 
bility is, rather, that many such things should happen. As, 
then, one’s mentioning a particular person is neither token 
nor cause of this person’s presenting himself, so, in the parallel 
instance, the dream is, to him who has seen it, neither token 
nor cause of its [so-called] fulfilment, but a mere coincidence. 
Hence the fact that many dreams have 110 ‘ fulfilment’, for 
coincidences do not occur according to any universal 01* 10 
general law.

C H A P T E R  II

On the whole, forasmuch as certain of the lower animals also 
dream, it may be concluded that dreams are not sent by God, 
nor are they designed for this purpose [to reveal the future].
They have a divine aspect,1 however, for Nature [their cause]

1 Baipovia f ie v T o i , rj yap (f)v(ris daipovia, aXX’ ov Beia. Bonitz {Ind. 464a 28) 
followed by L. and S. {sub voc. daipovm i)  explains (frvais here as fj id>v 
«XX (ov £a>a)i/ (frvais. Zeller, A risf. i. 421 (E. T.) takes the right view.

:,r . •



J5 is divinely planned, though not itself divine. A  special proof 
[of their not being sent by God] is this : the power of fore
seeing the future and of having vivid dreams is found in 
persons of inferior type, which implies that God does not 
send, their dream s; but merely that all those whose physical 
temperament is, as it were, garrulous and excitable, see 
sights of all descriptions ; for, inasmuch as they experience 
many movements of every kind, they just chance to have 
visions resembling objective facts, their luck in these matters 

20 being merely like that of persons who play at even and odd.1 
For the principle which is expressed in the gambler’s maxim :
‘ I f  you make many throws your luck must change,’ holds 

. good in their case also.
That many dreams have no fulfilment is not strange, for 

it is so too with many bodily symptoms and weather-signs, 
25 e. g., those of rain or wind. For if another movement occurs 

more influential than that from which, while [the event to which 
it pointed was] still future, the given token was derived, the 
event [to which such token pointed] does not take place. So, 
ofahe things which ought to be accomplished by human agency, 
many, though well-planned, are by the operation of other prin
ciples more powerful [than man’s agency] brought to nought. 
For, speaking generally, that which was about to happen is not 
in every case what now is happening ; nor is that which shall 
hereafter be identical with that which is now going to be. 

30 Still, however, we must hold that the beginnings from 
which, as we said,“ no consummation follows, are real begin
nings, and these constitute natural tokens of certain events, 
even though the events do not come to pass.

A s for [prophetic] dreams which involve not such beginnings 
[sc. of future events] as we have here described, but such as 
are extravagant in times, or places, or magnitudes ; or those

If (f>voL<> were to be thus limited we should have had avrcov. Nature in 
general is daipovin as the province and theatre of G od’s final causation, 
and dreams (which are (pva-tKa) partake of the character of Nature their 
cause. The general difference between 0e6s and baipav, A10? and baipoviov, 
(that the balfi<ov is the offspring of the 6e6s, the baifxoviov the handiwork of 
the 6c!ov) is here preserved.

1 Reading apTid£otrres, B ekkers conj.
2 o v k  treXeadr]: such is the force of the aor. For meaning of nvds cf. 

notes 440s 28.

4 63 b  D E  D I V I N A T I O N E  P E R  SOMNUM
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involving beginnings which are not extravagant in any of 
these respects,1 while yet the persons who see the dream 
hold not in their own hands the beginnings [of the event 
to which it points] : unless the foresight which such dreams 
give is the result of pure coincidence, the following 
would be a better explanation of it than that pro
posed b y Democritus, who alleges ‘ images ’ and ‘ emana- 5 

tions5 as its cause. A s, when something has caused 
motion in water or air, this [the portion moved] moves 
another [portion of water or air], and, though the cause has 
ceased to operate, such motion propagates itself to a certain 
point, though there the prime movent is not present; just so 
it m ay well be that a movement and a consequent sense-per
ception should reach sleeping souls from the objects from which 10 
Democritus represents ‘ images * and ‘ emanations ’ as coming ; 
that such movements, in whatever way they arrive, should be 
more perceptible at night [than by day], because when pro
ceeding thus in the daytime they are more liable to dissolu
tion (since at night the air is less disturbed, there being then 
less wind); and that they shall be perceived within the body 15 
owing to sleep, since persons are more sensitive even to slight 
sensory movements when asleep than when awake. It is 
these movements then that cause ‘ presentations as a result 
of which sleepers foresee the future even relatively to such 
events as those referred2 to above. These considerations 
also explain why this experience befalls commonplace persons 20 
and not the most intelligent. For it would have regularly oc
curred both in the daytime and to. the wise had it been God 
who sent i t ; but, as we have explained the matter, it is quite 
natural that commonplace persons should be those who have 
foresight [in dreams]. For the mind of such persons is not 
given to thinking, but, as it were, derelict, or totally vacant, 
and, when once set moving, is borne passively on in the direc
tion taken by that which moves it. W ith regard to the fact 
that some persons who are liable to derangement have this 25

1 2 . ») tovtohv pev prjdep : SC. v-rrepopias ras apxas €\6pt(op t<op ivvnvl<ov.
Mt]8ev is acc. of respect after vnepopins understood from the previous 
clause. Perhaps prjdeui would have been plainer ; but the construction 
is easy enough. Biehl by his proposed correction avrols . . . rois Idovrn 
would seem to construe as if pafbiv depended on expvrav directly.

2 i.e. those referred to 464°- 1-4.
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foresight, its explanation is that their normal mental move
ments do not impede [the alien movements], but are beaten 
off by the latter. Therefore it is that they have an especially 
keen perception of the alien movements.

That certain persons in particular should have vivid 
dreams, e .g . that familiar friends should thus have foresight 
in a special degree respecting one another, is due to the fact 
that such friends are most solicitous on one another’s behalf, 

so For as acquaintances in particular recognize and perceive one 
another a long way off, so also they do as regards the sensory 
movements respecting one another ; for sensory movements 
which refer to persons familiarly known are themselves more 
familiar. Atrabilious persons, owing to their impetuosity,1 are, 
\Vhcn they, as it were, shoot from a distance, expert at hitting ;

464 b while, owing to their mutability, the series of movements 
deploys quickly before their minds. For even as the insane 
recite, or con over in thought, the poems of Philaegides,2 e.g. 
the Aphrodite, whose parts succeed in order of similitude, just 
so do they [the ‘ atrabilious ’] go 011 and on stringing sensory 
movements together. Moreover, owing to their aforesaid 

5 impetuosity, one movement within them is not liable to be 
knocked out of its course by some other movement.

The most skilful interpreter of dreams is he who has the 
faculty of observing resemblances. A n y  one may interpret 
dreams which are vivid and plain. But, speaking of ‘ resem
b l a n c e s I  mean that dream presentations are analogous to 
the forms reflected in water, as indeed we have already stated. 

10 In the latter case, if the motion in the water be great, the 
reflexion has no resemblance to its original, nor do the forms 
resemble the real objects. Skilful, indeed, would he be in 
interpreting such reflexions who could rapidly discern, and at 
a glance comprehend, the scattered and distorted fragments

1 W hich do not suffer them to wait until the object of their speculation 
is near them.

2 Probably should be «JuXminiW, a name found in Lucian, Pseudologista, 
§ 24, and Athenaeus 335 B -E . But what were the poems referred to? 
Did they go on like ‘ The House that Jack b uilt’ ? Ath. and Luc. 
do not help to explain the point here, and Mich, and Pseudo-Them. add 
nothing to what our passage yields. Michael only contrasts the desultory 
manner of Euripides with the consistency of Philaegides in keeping to 
a theme.



of such forms, so as to perceive that one of them represents 
a man, or a horse, or anything whatever. Accordingly, in the 
other case also, in a similar way, some such thing as this 
[blurred image] is all that a dream am ounts1 to ; for the 
internal movement effaces the clearness of the dream.

The questions, therefore, which we proposed as to the nature 
of sleep and the dream, and the cause to which each of them 
is due, and also as to divination as a result of dreams, in every 
form of it, have now been discussed.

1 b 15. The troubled dream ‘ has this effect’, dvvarai t o v t o . The k o k c l  

prevents us from taking t o v t o  with t o  ivim viov — ‘ the dream we speak of 
has a certain effect.’ To explain rt it is necessary, after Biehl’s conjecture, 
to read t o l o v t o . There is no analogy for t o v t o  t l  : To8e  t l  is a totally different 
kind of expression. But t o l o v t o  t l  would be not only correct, but quite to 
the point here. Not t l , but 7rco?, should qualify 6/xoiW.

C H A P T E R  II

'5
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C H A P T E R  I

T h e  reasons for som e anim als being long-lived an d  o th ers 

20 short-lived, and, in a word, th e  causes o f th e  len g th  and 

b rev ity  of life call for investigation.

The necessary beginning to our inquiry is a statement of 
the difficulties about these points. For it is not clear whether 
in animals and plants universally it is a single 01* diverse 
cause that makes some to be long-lived, others short-lived. 

25 Plants too have in some cases a long life, while in others it 
lasts but for a year.

Further, in a natural structure are longevity and a sound 
constitution coincident, or is shortness of life independent of 
unhealthiness ? Perhaps in the case of certain maladies a 
diseased state of the body and shortness of life are inter- 

30 changeable, while in the case of others ill-health is perfectly 
compatible with long life.

O f sleep and waking we have already treated ; about life 
and death we shall speak later on, and likewise about health 
and disease, in so far as it belongs to the science of nature 

465 a to do so. But at present we have to investigate the causes of 
some creatures being long-lived, others short-lived. W e 
find this distinction affecting not only entire genera opposed 
as wholes to one another, but applying also to contrasted sets1 
of individuals within the same species.2 A s  an instance of

1 See next sentence, sub Jin .
2 Aristotle does not mention the opposition of species to species, but 

passes at once from the maximum of difference (generic) to the minimum 
(individual). In the next sentence, however, we have a case of specific 
diversity (man and horse). It is strange for him to say that the difference 
of man and horse in longevity is a difference K a r a  y i v o s ,  and that between 
man and man (who must be individuals 1(f) ev  e i d o s )  k u t  e t f io s .  Unless 
we translate in the fashion I have adopted we must believe that there is 
a confusion in the first sentence between y h o s  and a 8 o s - ,  and that when 
in the second he does distinguish between them Aristotle contradicts the 
rest of his teaching.
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the difference applying to the genus I give man and horse 5 

(for mankind has a longer life than the horse), while within 
the species there is the difference between man and man ; for 
of men also some are long-lived, others short-lived, differing 
from each other in respect of. the different regions in which 
they dwell. Races inhabiting warm countries have longer 
life, those living in a cold climate live a shorter time. Like- 10 
wise there are similar differences among individuals occupying 
the same locality.

C H A P T E R  II

In order to find premisses for our argument, we must 
answer the question, W hat is that which, in natural objects, 
makes them easily destroyed, or the reverse? Since fire 
and water, and whatsoever is akin thereto, do not possess 15 
identical powers they are reciprocal causes of generation and 
decay. Hence it is natural to infer that everything else 
arising from them and composed of them should share in the 
same nature, in all cases where things are not, like a house, 
a composite unity formed by the synthesis of many things.

In other matters a different account must be given ; for 
in many things their mode of dissolution is something 
peculiar to themselves, e. g. in knowledge and health and 20 
disease. These pass away even though the medium in 
which they are found is not destroyed but continues to 
e x is t; for example, take the termination of ignorance, which 
is recollection or learning, while knowledge passes away into 
forgetfulness, or error. But accidentally the disintegration of 
a natural object is accompanied by the destruction of the 
non-physical rea lity ; for, when the animal dies, the health 25 
or knowledge resident in it passes away too. Hence from 
these considerations we may draw a conclusion about the 
soul too ; for, if the inherence of soul in body is not a matter 
of nature but like that of knowledge in the soul, there would 
be another mode of dissolution pertaining to it besides that 
which occurs when the body is destroyed. But since evidently 3°  

it does not admit of this dual dissolution, the soul must stand 
in a different case in respect of its union with the body.
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C H A P T E R  III

Perhaps one might reasonably raise the question whether 
there is any place where what is corruptible becomes incor
ruptible, as fire does in the upper regions where it meets 
with no opposite. Opposites destroy each other, and hence 

5 accidentally, by their destruction, whatsoever is attributed to 
them is destroyed. But no opposite in a real substance is 
accidentally destroyed, because real substance is not predi
cated of any subject. Hence a thing which has no opposite, 
or which is situated where it has no opposite, cannot be 
destroyed. For what will that be which can destroy it, if 
destruction comes only through contraries, but no contrary to 

jo it exists either absolutely or in the particular place where it 
is? But perhaps this is in one Sense true, in another sense 
not true, for it is impossible that anything containing matter 
should not have in any sense an opposite. Heat and 
straightness can be present in every part of a thing, but it is 
impossible that the thing should be nothing but hot or white 
or straight; for, if that were so, attributes would have an 

15 independent existence. Hence if, in all cases, whenever the 
active and the passive exist together, the one acts and the 
other is acted on, it is impossible that no change should occur. 
Further, this is so if a waste product is an opposite, and waste 
must always be produced ; for opposition is always the source 
of change, and refuse is what remains of the previous opposite. 
But, after expelling everything of a nature actually opposed, 
would an object in this case also be imperishable? No, it 

20 would be destroyed by the environment.
If  then that is so, what we have said sufficiently accounts 

for the chan ge; but, if not, we must assume that something 
of actually opposite character is in the changing object, and 
refuse is produced.

Hence accidentally a lesser flame is consumed by a greater 
25 one, for the nutrim ent1, to wit the smoke, which the former 

takes a long period to expend, is used up by the big flame 
quickly.

1 Read i)v Tpofav with Bywater, Journal o f Philol. xxviii. p. 243, 
instead of Biehl’s 17 rpo<f)i) tJv. This obviates the necessity of treating 
t o v  K d 7 T v < 'v  as a gloss.
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Hence [too] all things are at all times in a state of 
transition and are coming into being and passing away.
The environment acts on them either favourably or antago
nistically, and, owing to this, things that change their 
situation become more or less enduring than their nature 
warrants, but never are they eternal when they contain con
trary qualities ; for their matter is an immediate source of ?>° 
contrariety, so that if it involves locality they show change of 
situation, if quantity, increase and diminution, while if it 
involves qualitative affection we find alteration of character.

C H A P T E R  IV  
W e find that a superior immunity from decay attaches 466 a 

neither to the largest animals (the horse has shorter life 
than man) nor to those that are small (for most insects 
live but for a year). Nor are plants as a whole less 
liable to perish than animals (many plants are annuals), 
nor have sanguineous animals the pre-eminence (for the bee 
is longer-lived than certain sanguineous animals). Neither 5 
is it the bloodless animals that live longest (for molluscs 
live only a year, though bloodless), nor terrestrial organisms 
(there are both plants and terrestrial animals of which a 
single year is the period), nor the occupants of the sea 
(for there we find the crustaceans and the molluscs, which 
are short-lived).

Speaking generally, the longest-lived things occur among 
the plants, e. g. the date-palm. N ext in order we find 10 
them among the sanguineous animals rather than among the 
bloodless, and among those with feet rather than among the 
denizens of the water. Hence, taking these two characters 
together, the longest-lived animals fall among sanguineous 
animals which have feet, e. g. man and elephant. A s  a 
matter of fact also it is a general rule that the larger 
live longer than the smaller, for the other long-lived animals 15 
too happen to be of a large size, as are also those I have 
mentioned.

C H A P T E R  V  

The following considerations may enable us to understand 
the reasons for all these facts. W e must remember that an
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20 animal is by nature humid and warm, and to live is to be of 
such a constitution, while old age is dry and cold, and so is 
a corpse. This is plain to observation. But the material con
stituting the bodies of all things 1 consists of the following—  
the hot and the cold, the dry and the moist. Hence when they 
age they must become dry, and therefore the fluid in them 
requires to be not easily dried up. Thus we explain why 
fat things are not liable to decay. The reason is that they 
contain a ir ; now air relatively to the other elements is fire, 

25 and fire never becomes corrupted.
Again the humid element in animals must not be small in 

quantity, for a small quantity is easily dried up. This is why 
- both, plants and animals that are large are, as a general rule, 

longer-lived than the rest, as was said before ; it is to be 
expected that the larger should contain more moisture. But 
it is not merely this that makes them longer lived ; for the 

30 cause is twofold, to wit, the quality as well as the quantity 
of the fluid. Hence the moisture must be not only great in 
amount but also warm, in order to be neither easily congealed 
nor easily dried up.

It is for this reason also that man lives longer than some 
animals which are larger ; for animals live longer though there 

b is a deficiency in the amount of their moisture, if the ratio of 
its qualitative superiority exceeds that of its quantitative 
deficiency.

In some creatures the warm element is their fatty substance, 
which prevents at once desiccation and congelation ; but in 
others it assumes a different flavour.2 Further, that which is 

5 designed to be not easily destroyed should not yield waste 
products. Anything of such a nature causes death either 
by disease or naturally, for the potency of the waste product 
works adversely and destroys now the entire constitution, 
now a particular member.

This is why salacious animals and those abounding in seed

1 I thus translate roT? ova 1 (Biehl). Bywater suggests t o l o v t o i s  instead 
of ova 1 (Journal o j  Philol. xxviii. p. 244). If this conjecture is adopted 
the translation will be— ‘ In such cases the material of which the body is 
composed consists,’ &c.

2 to Xnrapov is one of the recognized flavours ; cf. de Sens., chap. iv. 
442a 17 sqq.
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age quickly ; the seed is a residue, and further, by being lost, 
it produces dryness. Hence the mule lives longer than either 
the horse or the ass from which it sprang, and females live 10 
longer than males if the males are salacious. Accordingly 
cock-sparrows have a shorter life than the females. Again 
males subject to great toil are short-lived and age more 
quickly owing to the labou r; toil produces dryness and 
old age is dry. But by natural constitution and as a general 
rule males live longer than females, and the reason is that *5 

the male is an animal with more warmth than the female.
The same kind of animals are longer-lived in warm than in 

cold climates for the same reason, on account of which they 
are of larger size. The size of animals of cold constitution 
illustrates this particularly well, and hence snakes and lizards 20 
and scaly reptiles are of great size in warm localities, as also 
are testacea in the Red S e a : the warm humidity there is the 
cause equally of their augmented size and of their life. But 
in cold countries the humidity in animals is more of a watery 
nature, and hence is readily congealed. Consequently it 
happens that animals with little or no blood are in northerly 25 
regions either entirely absent (both the land animals with feet 
and the water creatures whose home is the sea) or, when they 
do occur, they are smaller and have shorter life ; for the frost 
prevents growth.

Both plants and animals perish if not fed, for in that case 
they consume themselves; just as a large flame consumes 3  ̂
and burns up a small one by using up its nutriment, so the 
natural warmth which is the primary cause of digestion 
consumes the material in which it is located.

W ater animals have a shorter life than terrestrial creatures, 
not strictly because they are humid, but because they are 467 a 
watery, and watery moisture is easily destroyed, since it is 
cold and readily congealed. For the same reason bloodless 
animals perish readily unless protected by great size, for there 
is neither fatness nor sweetness about them. In animals fat 
is sweet, and hence bees are longer-lived than other animals 5 

of larger size.
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C H A P T E R  V I

It is amongst the plants that we find the longest life—  
more than among the animals, for, in the first place, they are 
less watery and hence less easily frozen. Farther they have 
an oiliness and a viscosity which makes them retain their 
moisture in a form not easily dried up, even though they are 
dry and earthy.

io But we must discover the reason why trees are of an endur
ing constitution, for it is peculiar to them and is not found 
in any animals except the insects.

Plants continually renew themselves and hence last for 
a. long time. New shoots continually come and the others 
grow old, and with the roots the same thing happens. But 
both processes do not occur together. Rather it happens 

T5 that at one time the trunk and the branches alone die and 
new ones grow up beside them, and it is only when this has 
taken place that the fresh roots spring from the surviving 

, part. Thus it continues, one part dying and the other grow
ing, and hence also it lives a long time.

Til ere is a similarity, as has been already said, between 
plants and insects, for they live, though divided, and two 

20 or more may be derived from a single one. Insects, how
ever, though managing to live, are not able to do so long, 
for they do not possess organs ; nor can the principle resident 
in each of the separated parts create organs. In the case of 
a plant, however, it can do so ; every part of a plant contains 
potentially both root and stem. Hence it is from this source 
that issues that continued growth when one part is renewed 

25 and the other grows o ld ; it is practically a case of longevity.1 
The taking of slips furnishes a similar instance, for we might 
say that, in a way, when we take a slip the same thing 
happens; the shoot cut off is part of the plant. Thus in 
taking slips this perpetuation of life occurs though their 
connexion with the plant is severed, but in the former case it 
is the continuity that is operative. The reason is that the 

?>° life principle potentially belonging to them is present in 
every part.

1 t(S M SS. (except. S. t o ) et edd. t o v  conicio.
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Identical phenomena are found both in plants and in 
animals. For in animals the males are, in general, the longer- 
lived. T h ey have their upper parts larger than the lower 
(the male is more of the dw arf1 type of build than the 
female), and it is in the upper part that warmth resides, in 
the lower cold. In plants also those with great heads are 
longer-lived, and such are those that are not annual but of the 467 b 
tree-type, for the roots are the head and upper part of 
a plant, and among the annuals growth occurs in the direc
tion of their lower parts and the fruit.

These matters however will be specially investigated in the 
work On Plants. 2 But this is our account of the reasons 5 
for the duration of life and for short life in animals. It 
remains for us to discuss youth and age, and life and death.
T o  come to a definite understanding about these matters 
would complete our course of study on animals.

1 i. e. with trunk and head disproportionately large.
2 Not extant.

A R  PN I
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C H A P T E R  I

10 W e must now treat of youth and old age and life and 
death. W e must probably also at the same time state the 
causes of respiration as well, since in some cases living and 
tlie reverse depend on this.

W e have elsewhere given a precise account of the soul, and 
while it is clear that its essential reality cannot be corporeal, 

15 yet manifestly it must exist in some bodily part which must 
be one of those possessing control over the members. Let 
us for the present set aside the other divisions or faculties of 
the soul (whichever of the two be the correct name). But 
as to being what is called an animal and a living thing, we 
find that in all beings endowed with both characteristics 

20 (viz. being an animal and being alive) there must be a single 
identical part in virtue of which they live and are called 
animals ; for an animal qua animal cannot avoid being alive. 
But a thing need not, though alive, be animal, for plants live 
without having sensation, and it is by sensation that we 

25 distinguish animal from what is not animal.
This organ, then, must be numerically one and the same 

and yet possess multiple and disparate aspects, for being 
animal and living are not identical. Since then the organs 
of special sensation have one common organ in which the 

30 senses when functioning must meet, and this must be situated 
midway between what is called before and behind (we call 
£ before ’ the direction from which sensation comes, ‘ behind ’ 
the opposite), further, since in all living things the body is 
divided into upper and lower (they all have upper and lower 
parts, so that this is true of plants as well), clearly the nutri- 

468 a tive principle must be situated midway between these regions. 
That part where food enters we call upper, considering it by
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itself and not relatively to the surrounding universe, while 
downward is that part by which the primary excrem ent1 is 
discharged.

Plants are.the reverse of animals in this respect. To man 5 
in particular among the animals, on account of his erect 
stature, belongs the characteristic of having his upper parts 
pointing upwards in the sense in which that applies to the 
universe, while in the others these are in an intermediate 
position. But in plants, owing to their being stationary and 
drawing their sustenance from the ground, the upper part 
must always be down ; for there is a correspondence between 
the roots in a plant and what is called the mouth in animals, 10 
by means of which th e y 2 take in their food, whether the 
source of supply be the earth or each other’s bodies.

C H A P T E R  II

A ll perfectly formed animals are to be divided into three 
parts, one that by which food is taken in, one that by which 
excrement is discharged, and the third the region inter- 15 
mediate between them. In the largest animals this latter is 
called the chest and in the others something corresponding; 
in some also it is more distinctly marked off than in others. 
A ll those also that are capable of progression have additional 
members subservient to this purpose, by means of which they 
bear the whole trunk, to wit legs and feet and whatever parts 
are possessed of the same powers. Now it is evident both 20 
by observation and by inference that the source of the nutri
tive soul is in the midst of the three parts. For many 
animals, when either part— the head or the receptacle of the

1 By this I imagine that ro rf/s KoiXlas ne pirreopa (de P a rt. Anim al, in . 
chap. viii. 67 i a 7) is meant, or more generally to rrjs rpoffyrjs (11. chap. vii. 
653b 13, &c.). Besides what we should call excrement, many bodily 
secretions, e. g. yovrj and ydXa, are called 7TepiTrapara by Aristotle.

2 I take r a  pev and r a  hi (468a i i ,  12) to refer to different classes of 
animals. Herbivorous animals could be said to derive their food e< rrj? 
yrjs; the other class consists of the carnivora. On the other hand, if 
Aristotle means to contrast two classes of plants , the second set— those 
which get their nutriment bC avra>v— will comprise ‘ grafts and parasitic 
plants, which only derjve food indirectly from the soil ’. Cf. Ogle, 
Aristotle on Youth and O ld A g e , &c., p. 108.

I 2
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25 food— is cut off, retain life in that member to which the mid
dle remains attached. This can be seen to occur in many 
insects, e.g. wasps and bees, and many animals also besides 
insects can, though divided, continue to live by means of the 
part connected with nutrition.

W hile this member is indeed in actuality single, yet poten
tially it is multiple, for these animals have a constitution 

30 similar to that of p lants; plants when cut into sections 
continue to live, and a number of trees can be derived 
from one single source. A  separate account1 will be given 
of the reason why some plants cannot live when divided, 

468 b while others can be propagated by the taking of slips. In 
this respect, however, plants and insects are alike.

It is tru e2 that the nutritive soul, in beings possessing it, 
while actually single must be potentially plural. And so 
it is too with the principle of sensation, for evidently the 

5 divided segments of these animals have sensation. They are 
unable, however, to preserve their constitution, as plants can, 
not possessing the organs on which the continuance of life 

 ̂ depends, for some lack the means for seizing, others for 
receiving their food ; or again they may be destitute of other 
organs as well.

Divisible animals are like a number of animals grown 
10 together, but animals of superior construction behave differ

ently because their constitution is a unity of the highest 
possible kind. Hence some of the organs on division display 
slight sensitiveness because they retain some psychical suscep
tibility ; the animals continue to move after the vitals have 

15 been abstracted: tortoises, for example, do so even after the 
heart has been removed.

C H A P T E R  III

The same phenomenon is evident both in plants and in 
animals, and in plants we note it both in their propagation 
by seed and in grafts and cuttings. Genesis from seeds 
always starts from the middle. A ll seeds are bivalvular, and

1 In the extant works of Aristotle no such account is to be met with. 
Some suppose that it was included in the lost treatise on plants.

2 Susemihl and Biehl read 8*7.
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the place of junction1 is situated at the point of attachm ent1 20 
(to the plant), an intermediate part belonging to both halves.
It is from this part that both root and stem of growing things 
em erge; the starting-point is in a central position between 
them. In the case of grafts and cuttings this is particularly 
true of the buds ; for the bud is in a way the starting-point 
of the branch, but at the same time it is in a central position. 25 
Hence it is either this that is cut off, or into this that the new . 
shoot is inserted, when we wish either a new branch or a 
new root to spring from it ; which proves that the point of 
origin in growth is intermediate between stem and root.

Likewise in sanguineous animals the heart is the first organ 
developed ; this is evident from what has been observed in 
those cases where observation of their growth is possible. 
Hence in bloodless animals also what corresponds to the 30 
heart must develop first. W e have already asserted in our 
treatise on The Parts o f A nim als2 that it is from the heart 
that the veins issue, and that in sanguineous animals the blood 469 a 
is the final nutriment from which the members are formed. 
Hence it is clear that there is one function in nutrition which 
the mouth has the faculty of performing, and a different one 
appertaining to the stomach. But it is the heart that has 
supreme control, exercising an additional and completing 
function. Hence in sanguineous animals the source both of 5 

the sensitive and of the nutritive soul must be in the heart, 
for the functions relative to nutrition exercised by the other 
parts are ancillary to the activity of the heart. It is the part 
of the dominating organ to achieve the final result, as of the 
physician’s efforts to be directed towards health, and not to 
be occupied with subordinate offices.

Certainly, however, all sanguineous animals have the 10 
supreme organ of the sense-faculties in the heart, for it is 
here that we must look for the common sensorium belonging

1 I have followed Bekker’s reading—fj avpn€<f)VK(p e^erat. *ai to peaop 
k t \ .  Biehl conjectures j? crvpne(f)VKep dpx*) T€ Kat ™ plcrov— ‘ the point of 
junction is the starting-point and intermediate between the two halves.’
But if o-vpnifpvKev has the same force as irpoo-irlcfiVKe in de Gen. AniniaL  
752a 19, 23 {q.v.) it refers to the attachment of the seed to the plant.
Again, the sense which here bears is closely akin to that which we
meet with in the participle ê o/xevoy.

2 Cf. de Pari. Anim al, ui. 66$h 15.
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to all the sense-organs. These in two cases, taste and touch, 
can be clearly seen to extend to the heart, and hence the 

15 others also must lead to it, for in it the other organs may 
possibly initiate changes, whereas with the upper region of 
the body taste and touch have no connexion. A part from 
these considerations, if the life is always located in this part, 
evidently the principle of sensation must be situated there 
too, for it is qua animal that an animal is said to be a living 
thing, and it is called animal because endowed with sensation. 

20 Elsewhere in other works 1 we have stated the reasons why 
some of the sense-organs are, as is evident, connected with the 
heart, while others are situated in the head. (It is this fact 
that causes some people to think that it is in virtue of the 
brain that the function of perception belongs to animals.)

C H A P T E R  IV

Thus if, on the one hand, we look to the observed facts, 
what we have said makes it clear that the source of the 
sensitive soul, together with that connected with growth and 

25 nutrition, is situated in this organ and in the central one of the 
three divisions of the body. But it follows by deduction also ; 
for we see that in every case, when several results are open to 
her, Nature always brings to pass the best. Now if both 

30 principles are located in the midst of the substance, the two 
parts of the body, viz. that which elaborates and that which 
receives the nutriment in its final form will best perform their 
appropriate function ; for the soul will then be close to each, 
and the central situation which it will, as such, occupy is the 
position of a dominating power.

469 b Further, that which employs an instrument and the instru
ment it employs must be distinct (and must be spatially 
diverse too, if possible, as in capacity), just as the flute and 
that which plays it— the hand— are diverse. Thus if animal is 
defined by the possession of sensitive soul, this soul must in 

5 the sanguineous animals be in the heart, and, in the bloodless 
ones, in the corresponding part of their body. But in animals 
all the members and the whole body possess some connate

1 de Part. Anim al, ii. 656’’ 5.
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warmth of constitution, and hence when alive they are ob
served to be warm, but when dead and deprived of life they 
are the opposite. Indeed, the source of this warmth must be 10 
in the heart in sanguineous animals, and in the case of blood
less animals in the corresponding organ, for, though all parts 
of the body by means of their natural heat elaborate and 
concoct the nutriment, the governing organ takes the chief 
share in this process. Hence, though the other members 
become cold, life remains ; but when the warmth here is 
quenched, death always ensues, because the source of heat 
in all the other members depends on this, and the soul is, r5 
as it were, set aglow with fire in this part, which in san
guineous animals is the heart and in the bloodless order the 
analogous member. Hence, of necessity, life must be coin
cident with the maintenance of heat, and what we call death 
is its destruction. 20

C H A P T E R  V

However, it is to be noticed that there are two ways in 
which fire ceases to exist; it may go out either by exhaus
tion or by extinction. That which is self-caused we call 
exhaustion, that due to its opposites extinction. [The 
former is that due to old age, the latter to violence.1] But 
either of these ways in which fire ceases to be may be 
brought about by the same cause, for, when there is a 
deficiency of nutriment and the warmth can obtain no 25 
maintenance, the fire fa ils ; and the reason is that the oppo
site, checking digestion, prevents the fire from being fed. 
But in other cases the result is exhaustion,— when the heat 
accumulates excessively owing to lack of respiration and of 
refrigeration. For in this case what happens is that the 
heat, accumulating in great quantity, quickly uses up its 
nutriment and consumes it all before more is sent up by 30 
evaporation. Hence not only is a smaller fire readily put 
out by a larger one, but of itself2 the candle flame is consumed

1 Biehl thinks that an erroneous interpretation has suggested this clause.
2 The going out of the fire is, in every case of p d p a v a i s ,  in one respect 

caused by the burning body itself, i.e . by its burning, and hence con
suming its fuel. It is p er accidens (Kara <rvpfiefiT)K6s : 4 6 5 2 3  above) that 
it is put out owing to the consumption of its fuel by a larger fire.
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when inserted in a large blaze, just as is the case with any 
other combustible. The reason is that the nutriment in the 
flame is seized by the larger one before fresh fuel can be 
added, for fire is ever coming into being and rushing just 
like a river, but so speedily as to elude observation.

5 Clearly therefore, if the bodily heat must be conserved 
(as is necessary if life is to continue), there must be some 
way of cooling the heat resident in the source of warmth. 
Take as an illustration what occurs when coals are confined 
in a brazier. If they are kept covered up continuously by the 

io so-called ‘ choker ’, they are quickly extinguished, but, if the 
lid is in rapid alternation lifted up and put on again they 
remain glowing for a long time. Banking up a fire also 
keeps it in, for the ashes, being porous, do not prevent the 
-passage of air, and again they enable it to resist extinction 
. by the surrounding air by means of the supply of heat which 

15 it possesses. However, we have stated in The Problem s1 
the reasons why these operations, namely banking up and 
covering up a fire, have the opposite effects (in the one case 
the fire goes out, in the other it continues alive for a consider
able time).

C H A P T E R  V I

20 Everything livin g2 has soul, and i t 2, as we have said, 
cannot exist without the presence of heat in the constitution. 
In plants the natural heat is sufficiently well kept alive by 
the aid which their nutriment and the surrounding air supply. 
For the food has a cooling effect [as it enters, just as it has 
in man] 3 when first it is taken in, whereas abstinence from 

25 food produces heat and thirst. The air, if it be motionless, 
becomes hot, but by the entry of food a motion is set up 
which lasts until digestion is completed and so cools it. If 
the surrounding air is excessively cold owing to the time 
of year, there being severe frost, plants shrivel, or if, in 
the extreme heats of summer the moisture drawn from the 

30 ground cannot produce its cooling effect, the heat comes to

1 No such passage is found in the extant Problems.
2 1. 19. Read and avrq.
3 This clause seems to be an interpolation.



C H A P T E R  VI 470 a

an end by exhaustion. Trees suffering at such seasons are 
said to be blighted or star-stricken. Hence the practice of 
laying beneath the roots stones of certain species or water 
in pots, for the purpose of cooling the roots of the plants.

Some animals pass their life in the water, others in the air, 47° b 
and therefore these media furnish the source and means of 
refrigeration, water in the one case, air in. the other. W e 
must proceed— and it will require further application on our 
part— to give an account of the way and manner in which 5 

this refrigeration occurs.

C H A P T E R  V II

(<Chapter I  o f that part which deals specially with Respiration)

A  few of the previous physical philosophers have spoken 
of respiration. The reason, however, why it exists in animals 
they have either not declared or, when they have, their 
statements are not correct and show a comparative lack of 
acquaintance with the facts. Moreover they assert that all 
animals respire— which is untrue. Hence these points must 10 
first claim our attention, in order that we may not be thought 
to make unsubstantiated charges against authors no longer 
alive.

First then, it is evident that all animals with lungs breathe, 
but in some cases breathing animals have a bloodless and 
spongy lung, and then there is less need for respiration. 
These animals can remain under water for a time, which 15 
relatively to their bodily strength, is considerable. A ll 
oviparous animals, e.g. the frog-tribe, have a spongy lung. 
A lso hemydes and tortoises can remain for a long time im
mersed in w ater; for their lung, containing little blood, has 20 
not much heat. Hence, when once it is inflated, it itself, by 
means of its motion, produces a cooling effect and enables the 
animal to remain immersed for a long time. Suffocation, 
however, always ensues if the animal is forced to hold its 
breath for too long a time, for none of this class take in 
water in the way fishes do. On the other hand, animals which 
have the lung charged with blood have greater need of 25
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respiration on account of the amount of their heat, while 
none at all of the others which do not possess lungs, 
breathe.

C H A P T E R  V III  (II)

Democritus of Abdera and certain others who have treated 
of respiration, while saying nothing definite about the lungless 

7,0 animals, nevertheless seem to speak as if all breathed. But 
Anaxagoras and Diogenes both maintain that all breathe, 
and state the manner in which fishes and oysters respire. 
Anaxagoras says that when fishes discharge water through 

471 a their gills, air is formed in the mouth, for there can be no 
vacuum, and that it is by drawing in this that they respire.

. Diogenes’ statement is - that, when they discharge water 
through their gills, they suck the air out of the water 
surrounding the mouth by means of the vacuum formed in 
the mouth, for he believes there is air in the water.

5 But these theories are untenable. Firstly, they state only 
what is the common element in both operations and so leave 
out the half of the matter. For what goes by the name of 
respiration consists, on the one hand, of inhalation, and, on the 
other, of the exhalation of breath ; but, about the latter they 
say nothing, nor do they describe how such animals emit 

t o  their breath. Indeed, explanation is for them impossible for, 
when the creatures respire, they must discharge their breath 
by the same passage as that by which they draw it in, and 
this must happen in alternation. Hence, as a result, they 
must take the water into their mouth at the same time as 
they breathe out. But the air and the water must meet and 
obstruct each other. Further, when they discharge the water 

15 they must emit their breath by the mouth or the gills, and 
the result will be that they will breathe in and breathe out at 
the same time, for it is at that moment that respiration is said 
to occur. But it is impossible that they should do both at 
the same time. Hence, if respiring creatures must both 
exhale and inhale the air, and if none of these animals can 
breathe out, evidently none can respire at all.
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Further, the assertion that they draw in air out of the 20 
mouth or out of the water b y  means of the mouth is an 
impossibility, for, not having a lung, they have no windpipe ; 
rather the stomach is closely juxtaposed to the mouth, so that 
they must do the sucking with the stomach. But in that 
case the other animals would do so also, which is not the 
truth ; and the water-animals also would be seen to do it 
when out of the water, whereas quite evidently they do not. 25 
Further, in all animals that respire and draw breath there is 
to be observed a certain motion in the part of the body 
which draws in the air, but in the fishes this does not occur. 
Fishes do not appear to move any of the parts in the region 
of the stomach, except the gills alone, and these move both 
when they are in the water and when they are thrown on to 3° 
dry land and gasp. Moreover, always when respiring animals 471 b 
are killed by being suffocated in water, bubbles are formed of 
the air which is forcibly discharged, as happens, e. g. when 
one forces a tortoise or a frog or any other animal of a similar 
class to stay beneath water. But with fishes this result never 
occurs, in whatsoever way we try to obtain it, since they do 
not contain air drawn from an external source. Again, the 5 
manner of respiration said to exist in them might occur in 
the case of men also when they are under water. For if 
fishes draw in air out of the surrounding water by means of 
their mouth why should not men too and other animals do 
so a lso ; they should also, in the same way as fishes, draw in 
air out of the mouth.1 I f  in the former case it were possible, 10 
so also should it be in the latter. But, since in the one it is 
not so, neither does it occur in the other. Furthermore, 
why do fishes, if they respire, die in the air and gasp (as can 
be seen) as in suffocation ? It is not want of food 2 that pro
duces this effect upon them, and the reason given by Diogenes 15 
is foolish, for he says that in air they take in too much air 
and hence die, but in the water they take in a moderate 
amount. But that should be a possible occurrence with land

1 Anaxagoras’s theory.
2 If the air is regarded as nutriment.

C H A P T E R  IX ( I I I )
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animals a ls o ; as facts are, however, no land anim al seems to 
be suffocated b y  excessive respiration. A gain , if  all animals 

20 breathe, insects must do so also. But m any o f them seem 
to live though divided not m erely into two, but into several 
parts, e .g . the class called Scolopendra. B ut how can they, 
when thus divided, breathe, and what is the organ they 
em ploy ? T h e main reason w hy these writers have not given 
a good account of these facts is that th ey have no acquaint- 

25 ance with the internal organs, and that they did not accept 
the doctrine that there is a final cause for w hatever N ature 
does. If they had asked for what purpose respiration exists 
in animals, and had considered this with reference to the 
«organs, e. g. the gills and the lungs, th ey would have dis
covered the reason more speedily.

C H A P T E R  X  (IV)

3 o  Democritus, however, does teach that in the breathing 
animals there is a certain result produced by respiration ; 
he asserts that it prevents the soul from being extruded from 

472 a the body. Nevertheless, he by no means asserts that it is 
for this purpose that Nature so contrives it, for he, like the 
other physical philosophers, altogether fails to attain to any 
such explanation. His statement is that the soul and the hot 
element are identical, being the primary forms among the 

5 spherical particles. Hence, when these are being crushed 
together by the surrounding atmosphere thrusting them out, 
respiration, according to his- account, comes in to succour 
them. P"or in the air there are many of those particles which 
he calls mind and soul. Hence, when we breathe and the 
air enters, these enter along with it, and by their action cancel 
the pressure, thus preventing the expulsion of the soul which 
resides in the animal.

10 This explains why life and death are bound up with the 
taking in and letting out of the breath ; for death occurs 
when the compression by the surrounding air gains the upper 
hand, and, the animal being unable to respire, the air from 
outside can no longer enter and counteract the compression.
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Death is the departure of those forms owing to the expulsive 15 
pressure exerted by the surrounding air. Death, however, 
occurs hot by haphazard but, when natural, owing to old age, 
and, when unnatural, to violence.

But the reason for this and why all must die Democritus 
has by no means made clear. And yet, since evidently death 
occurs at one time of life and" not at another, he should have 
said whether the cause is external or internal. Neither does 20 
he assign the cause of the beginning of respiration, nor say 
whether it is internal 01* external. Indeed, it is not the case 
that the external mind superintends the reinforcement; rather 
the origin of breathing and of the respiratory motion must be 
within : it is not due to pressure from around. It is absurd 
also that what surrounds should compress and at the same 
time by entering dilate. This then is practically his theory, 25 
and how he puts it.

But if  we must consider that our previous account is true, 
and that respiration does not occur in every animal, we must 
deem that this explains death not universally, but only in 
respiring animals. Y e t neither is it a good account of these 
even, as may clearly be seen from the facts and phenomena 3° 

of which we all have experience. For in hot weather we 
grow warmer, and, having more need of respiration, we always 
breathe faster. But, when the air around is cold and contracts 
and solidifies the body, retardation of the breathing results.
Y et this was just the time when the external air should enter 35 

and annul the expulsive movement, whereas it is the opposite 472 b 
that occurs. For when the breath is not let out and the heat 
accumulates too much then we need to respire, and to respire 
we must draw in the breath. When hot, people breathe rapidly, 
because they must do so in order to cool themselves, just 5 
when the theory of Democritus would make them add fire 
to fire.

C H A P T E R  X I (V)

The theory found in the Timaeus, o f the passing round of 
the breath by pushing, by no means determines how, in the 
case of the animals other than land-animals, their heat is pre
served, and whether it is due to the same or a different cause.
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For if respiration occurs only in land-animals we should be 
10 told what is the reason of that. Likewise, if it is found in 

others also, but in a different form, this form of respiration, 
if they all can breathe, must also be described.

Further, the method of explaining involves a fiction. It is 
said that when the hot air issues from the mouth it pushes 
the surrounding air, which being carried on enters the very 

15 place whence the internal warmth issued, through the inter
stices of the porous flesh ; and this reciprocal replacement is 

. due to the fact that a vacuum cannot exist. But when it has 
become hot the air passes out again by the same route, and 
pushes back inwards through the mouth the air that had 
been discharged in a warm condition. It is said that it is 

, this action which goes on continuously when the breath is 
taken in and let out.

20 But according to this way of thinking it will follow that 
we breathe out before we breathe in. But the opposite is 
the case, as evidence shows, for though these two functions 
go on in alternation, yet the last act when life comes to 

*a close is the letting out of the breath, and hence its 
admission must have been the beginning of the process.

Once more, those who give this kind of explanation by no 
means state the final cause of the presence in animals of this 

25 function (to wit the admission and emission of the breath), 
but treat it as though it were a contingent accompaniment 
of life. Y et it evidently has control over life and death, for 
it results synchronously that when respiring animals are 
unable to breathe they perish. Again, it is absurd that the 

30 passage of the hot air out through the mouth and back again 
should be quite perceptible, while we were not able to detect 
the thoracic influx and the return outwards once more of the 
heated breath. It is also nonsense that respiration should 
consist in the entrance of heat, for the evidence is to the 
contrary effect ; what is breathed out is hot, and what is 

35 breathed in is cold. When it is hot we pant in breathing, 
3 a for, because what enters does not adequately perform its 

cooling function, we have as a consequence to draw the breath 
frequently.



It is certain, however, that we must not entertain the notion 
that it is for purposes of nutrition that respiration is designed, 
and believe that the internal fire is fed by the breath; 
respiration, as it were, adding fuel to the fire, while the feeding 5 
of the flame results in the outward passage of the breath.
T o combat this doctrine I shall repeat what I said in opposition 
to the previous theories. This, or something analogous to it, 
should occur in the other animals also (on this theory), for 
all possess vital heat. Further, how are we to describe this 10 
fictitious process of the generation of heat from the breath ? 
Observation shows rather that it is a product of the food.
A  consequence also of this theory is that the nutriment would 
enter and the refuse be discharged by the same channel, but 
this does not appear to occur in the other instances.

C H A P T E R  X III  (VII)

Empedocles also gives an account of respiration without, 15 
however, making clear what its purpose is, 01* whether or not 
it is universal in animals. A lso when dealing with respiration 
by means of the nostrils he imagines he is dealing with what 
is the primary kind of respiration. Even the breath which 
passes through the nostrils passes through the windpipe out 
of the chest as well, and without the latter the nostrils cannot 20 
act. Again, when animals are bereft of respiration through the 
nostrils, no detrimental result ensues, but, when prevented from 
breathing through the windpipe, they die. Nature employs 
respiration through the nostrils as a secondary function in 
certain animals in order to enable them to smell. But the -’ 5 

reason why it exists in some only is that though almost 
all animals are endowed with the sense o f smell, the sense- 
organ is not the same in all.

A  more precise account has been given about this else
where.1 Empedocles, however, explains the passage inwards 473 b 
and outwards of the breath, by the theory that there are

1 Cf. de A n . iii. 4 2 ia 10, de Sens. ch. v. 443a 4, 444b 7-15, Hist. A n . 
iy* 534b !6j de Part. A nim al, ii. 659b 15.

473 a
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certain blood-vessels, which, while containing blood, are not 
filled b y  it, but have passages leading to the outer air, the 
calibre of which is fine in contrast to the size o f the solid 
particles, but large relatively  to those in the air. H ence, 
since it is the nature o f the blood to move upwards and 
downwards, when it m oves down the air rushes in and 
inspiration occurs ; when the blood rises, the air is forced 
out and the outward motion, o f the breath results. H e 
com pares this process to w hat occurs in a clepsydra.

Thus all things outwards breathe and in ;— their flesh has 
tubes

^Bloodless, that stretch tow ards the b o d y ’s outm ost edge, 
W hich, at their mouths, full m any frequent channels pierce, 
C leaving the extrem e nostrils through ; thus, while the gore 
L ies hid, for air is cut a thoroughfare most plain.
A n d  thence, whenever shrinks aw ay the tender blood, 
Enters the blustering wind with sw elling billow wild.
But when the blood leaps up, backward it breathes. A s  

when
W ith w ater-clock o f polished bronze 1 a maiden sporting, 
Sets~on her com ely hand the narrow o f the tube 
A n d  dips it in the frail-formed w ater’s silvery sheen ; 
N ot then the flood the vessel enters, but the air, 
Pressing within on the dense orifices, checks it,
U ntil she frees the crowded stream. B ut then indeed 
U pon the air’s escape runs in the water meet.
S o  also when within the vessel’s deeps the water 
Rem ains, the opening b y  the hand o f flesh being closed, 
T h e outer air that entrance craves restrains the flood 
A t  the gates o f the sounding narrow, upon the surface 

pressing,
U ntil the maid withdraws her hand. B ut then in contrariwise 
O nce more the air comes in and water m eet flows out. 
T hus too the subtle blood, surging throughout the limbs, 
W hene’er it shrinks aw ay into the far recesses 
A dm its a stream of air rushing with sw elling wave,
But, when it backward leaps, in like bulk air flows out.

T his then is what he says o f respiration. But, as we said, 
all animals that evidently respire do so b y  means of the 
windpipe, when th ey breathe either through the mouth or

1 The reading is difficult. Perhaps we should read iraifaiai
ditiirercos n̂X/toto, with Diels, Vorsokratiker, 2nd ed., p. 200.
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through the nostrils. Hence, if it is of this kind of respira
tion that he is talking, we must ask how it tallies with the 10 
explanation given. But the facts seem to be quite opposed.
The chest is raised in the manner of a forge-bellows when 
the breath is drawn in— it is quite reasonable that it should 
be heat which raises up and that the blood should occupy the 
hot region— but it collapses and sinks down, like the bellows 
once more, when the breath is let out. The difference is that 15 
in a bellows it is not by the same channel that the air is 
taken in and let out, but in breathing it is.

But, if Empedocles is accounting only for respiration 
through the nostrils, he is much in error, for that does not 
involve the nostrils alone, but passes by the channel beside 
the uvula where the extrem ity of the roof of the mouth is, 20 
some of the air going this way through the apertures of 
the nostrils and some through the mouth, both when it enters 
and when it passes out. Such then is the nature and magni
tude of the difficulties besetting the theories of other writers 
concerning respiration.

C H A P T E R  X IV  (VIII)

We have already stated that life and the presence of soul 25 

involve a certain heat. Not even the digesting process to 
which is due the nutrition of animals occurs apart from soul 
and warmth, for it is to fire that in all cases elaboration is 
due. It is for this reason, precisely, that the primary 
nutritive soul also must be located in that part of the 3° 
body and in that division of this region which is the 
immediate vehicle of this principle. The region in q u e s t i o n  474 b 
is intermediate between that where food enters and that 
where excrement is discharged. In bloodless animals it 
has no name, but in the sanguineous class this organ is 
called the heart. The blood constitutes the nutriment 
from which the organs of the animal are directly formed. 
Likewise the blood-vessels must have the same originating 5 

source, since the one exists for the other’s behoof— as a 
vessel or receptacle for it. In sanguineous animals the 
heart is the starting-point of the veins; they do not traverse

AH PN K
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it, but are found to stretch out from it, as dissections1 enable 
us to see.

io Now the other psychical faculties cannot exist apart from 
the power of nutrition (the reason has already been stated in 
the treatise on the soul),2 and this depends on the natural 
fire, by the union with which Nature has set it aglow. But 
fire, as we have already stated, is destroyed in two ways, 
either by extinction or by exhaustion. It suffers extinction 

15 from its opposites. Hence it can be extinguished by the 
surrounding cold both when in mass and (though more 
speedily) when scattered. Now this w ay of perishing is 
due to violence equally in living and in lifeless objects, 
for the division of an animal by instruments and consequent 
congelation by excess of cold cause death. But exhaustion 

20 is due to excess of h e a t; for, if there is too much heat close 
at hand and the thing burning does not have a fresh supply 
of fuel added to it, it goes out by exhaustion, not by the 
action of cold. Hence, if it is going to continue it must be 
cooled, for cold is a preventive against this form of 
extinction.

C H A P T E R  X V  (IX)

25 Some animals occupy the water, others live on land, and, 
that being so, in the case of those which are very small and 
bloodless the refrigeration due to the surrounding water or 
air is sufficient to prevent destruction from this cause. Having 

30 little heat, they require little cold to combat it. Hence 
too such animals are almost all short-lived, for, being small, 
they have less scope for deflection towards either extreme.

475 a But some insects are longer-lived (though bloodless, like all 
the others), and these have a deep indentation beneath the 
waist, in order to secure cooling through the membrane, 
which there is thinner. T h ey are warmer animals and hence 
require more refrigeration, and such are bees (some of which 

5 live as long as seven years) and all that make a humming 
noise, like wasps, cockchafers, and crickets. T h ey  make 
a sound as if of panting by means of air, for, in the middle

1 According to Bonitz, hid. p. I04a 6, the reference here and at 478a 35 
is to a lost treatise of Aristotle’s on Anatomy.

2 D e A n . i. 41 i b 18, ii. 413^ I.
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section itself, the air which exists internally and is involved 
in their construction, causing a rising and falling movement, 
produces friction against the membrane. T h e  w ay in which 
th ey  m ove this region is like the motion due to the lungs 10 
in animals that breathe the outer air, or to the gills in fishes.
W h at occurs is com parable to the suffocation of a respiring 
anim al b y  holding its m outh, for then the lung causes a 
heaving motion o f this kind. In the case o f these animals 
this internal m otion is not sufficient for refrigeration, but 
in insects it is. It  is b y  friction against the m em brane 15 
that th ey  produce the humm ing sound, as we said, in the 
w ay that children do b y  blow ing through the holes o f a reed 
covered b y  a fine membrane. It  is thus that the singing 
crickets too produce their s o n g ; th ey possess greater warm th 
and are indented at the waist, but the songless variety  have 
no fissure there.

A nim als also which are sanguineous and possess a lung, 20 
though that contains little blood and is spongy, can in some 
cases, ow ing to the latter fact, live a long tim e without 
b reath in g; for the lung, containing little blood or fluid, can 
rise a long w ay  : its own motion can for a long tim e produce 
sufficient refrigeration. B ut a t last it ceases to suffice, and 25 
the animal dies of suffocation if it does not respire— as we 
have already said. F or o f exhaustion that kind which is 
destruction due to lack of refrigeration is called suffocation, 
and whatsoever is thus destroyed is said to be suffocated.

W e have already stated that am ong animals insects do not 
respire, and the fact is open to observation in the case o f even 30 
small creatures like flies and bees, for th ey  can swim about in 
a fluid for a long tim e if  it is not too hot or too cold. Y e t  475 b 
animals with little strength tend to breathe m ore frequently. 
These, however, die o f what is called suffocation when the 
stomach becom es filled and the heat in the central segm ent 
is destroyed. T h is explains also w h y th ey  revive after being 
am ong ashes for a time.

A g ain  am ong water-anim als those that are bloodless 5 
remain alive longer in air than those that have blood and 
adm it the sea-water, as, for exam ple, fishes. Since it is 
a sm all quantity o f heat th e y  possess, the air is for a long

K  2
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tim e adequate for the purposes o f refrigeration in such 
io  animals as the Crustacea and the polyps. It does not 

however suffice, ow ing to their want o f heat, to keep them 
finally in life, for most fishes also live though am ong earth, 
yet in a motionless state, and are to be found b y  digging. 
F or all animals that have no lung at all or have a bloodless 
one require less refrigeration.

C H A P T E R  XVI (X)

r.s Concerning the bloodless animals we have declared that 
in some cases it is the surrounding air, in others fluid, that 
aids the maintenance of life. But in the case of animals 

- possessing blood and heart, all which have a lung admit 
the air and produce the cooling effect by breathing in and 

20 out. A ll animals have a lung that are viviparous and are so 
internally, not externally merely (the Selachia are viviparous, 
but not internally), and of the oviparous class those that have 
wings, e. g. birds, and those with scales, e. g. tortoises, lizards, 
and shakes. The former class have a lung charged with 
blood, but in the most part of the latter it is spongy. Hence 

25 they employ respiration more sparingly as already said. The 
function is found also in all that frequent and pass their life 
in the water, e. g. the class of water-snakes and frogs and 
crocodiles and hemydes, both sea- and land-tortoises, and 
seals.

All these and similar animals both bring forth on land 
30 and sleep on shore or, when they do so in the water, keep 
I a the head above the surface in order to respire. But all with 

gills produce refrigeration by taking in w ater; the Selachia 
and all other footless animals have gills. Fish are footless, and 
the limbs they have get their name (TTTepvyiov) from their 

5 similarity to wings (wrepvt;). But of those with feet one 
only, so far as observed, has gills. It is called the tadpole.

No animal yet has been seen to possess both lungs and 
gills, and the reason for this is that the lung is designed for 
the purpose of refrigeration by means of the air (it seems to 
have derived its name (TTvevpoyv) from its function as a re- 

10 ceptacle of the breath (7Tvevp.a)), while gills are relevant to
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refrigeration by water. Now for one purpose one organ is 
adapted and one single means of refrigeration is sufficient in 
every case. Hence, since we see that Nature does nothing in 
vain, and if there were two organs one would be purposeless, 
this is the reason why some animals have gills, others lungs, 15 
but none possess both.

C H A P T E R  X V II  (XI)

E very animal in order to exist requires nutriment, in order 
to prevent itself from dying, refrigeration ; and so Nature 
employs the same organ for both purposes. For, as in some 
cases the tongue serves both for discerning tastes and for 
speech, so in animals with lungs the mouth is employed both 20 
in working up the food and in the passage of the breath 
outwards and inwards. In lungless and non-respiring animals 
it is employed in working up the food, while in those of them 
that require refrigeration it is the gills that are created for 
this purpose.

W e shall state further on how it is that these organs have 25 
the faculty of producing refrigeration. But to prevent their 
food from impeding these operations there is a similar con
trivance in the respiring animals and in those that admit 
water. A t  the moment of respiration they do not take in 
food, for otherwise suffocation results owing to the food, 30 
whether liquid or dry, slipping in through the windpipe 
and lying on the lung. The windpipe is situated before 
the oesophagus, through which food passes into what is called 
the stomach, but in quadrupeds which are sanguineous there 
is, as it were, a lid over the windpipe— the epiglottis. In 
birds and oviparous quadrupeds this covering is absent, but 476 b 
its office is discharged by a contraction of the windpipe.
The latter class contract the windpipe when swallowing their 
fo o d ; the former close down the epiglottis. When the food 
has passed, the epiglottis is in the one case raised, and in the 
other the windpipe is expanded, and the air enters to effect 
refrigeration. In animals with gills the water is first dis- 5 

charged through them and then the food passes in through 
the m outh; they have no windpipe and hence can take no
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harm, from liquid lodging in this organ, only from its entering 
the stomach. For these reasons the expulsion of water and 

io  the seizing of their food is rapid, and their teeth are sharp 
and in almost all cases arranged in a saw-like fashion, for 
they are debarred from chewing their food.

C H A P T E R  X V III  (X II)

Am ong water-animals the cetaceans may give rise to some 
perplexity, though they too can be rationally explained.

15 Exam ples o f such animals are dolphins and whales, and 
all others that have a blow-hole. T h ey have no feet, yet 
possess a lung though admitting the sea-water. The reason 
for possessing a lung is that which we have now stated 
[refrigeration] ; the admission of water is not for the purpose 
of refrigeration. That is effected by respiration, for they have 

20 a lung. Hence they sleep with their head out of the water, and 
dolphins, at any rate, snore. Further, if they are entangled in 
nets tjiey soon die of suffocation owing to lack of respiration, 
and hence they can be seen to come to the surface owing 
to the necessity of breathing. But, since they have to feed 

25 in the water, they must admit it, and it is in order to discharge 
this that they all have a blow -hole; after admitting the water 
they expel it through the blow-hole as the fishes do through 
the gills. The position of the blow-hole is an indication of 
this, for it leads to none of the organs which are charged 
with blood ; but it lies before the brain and thence discharges 
water.

30 It is for the very same reason that molluscs and crustaceans 
admit water— I mean such animals as Carabi and Carcini. 
For none of these is refrigeration a necessity, for in every 
case they have little heat and are bloodless, and hence are 

7 a sufficiently cooled by the surrounding water. But in feeding 
they admit water, and hence must expel it in order to prevent 
its being swallowed simultaneously with the food. Thus 
crustaceans, like the Carcini and Carabi, discharge water 
through the folds beside their shaggy parts, while cuttle-fish 
and the polyps employ for this purpose the hollow above the
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head. There is, however, a more precise account of these in 5 
the History o f Anim als}

Thus it has been explained that the cause of the admission 
of the water is refrigeration, and the fact that animals consti
tuted for a life in water must feed in it. ro

C H A P T E R  X IX  (X III)

A n  account must next be given of refrigeration and the 
manner in which it occurs in respiring animals and those 
possessed of gills. W e have already said that all animals 
with lungs respire. The reason why some creatures have 
this organ, and why those having it need respiration, is T5 

that the higher animals have a greater proportion of heat, 
for at the same time they must have been assigned a higher 
soul and they have a higher nature than plants.2 Hence too 
those with most blood and most warmth in the lung are 
of greater size, and that animal in which the blood in the 20 

lung is purest and most plentiful is the most erect, namely 
m an; and the reason why he alone has his upper part directed 
to the upper part of the universe is that he possesses such 
a lung. Hence this organ as much as any other must 
be assigned to the essence of the animal both in man and 
in other cases.

This then is the purpose of refrigeration. A s  for the 25 

constraining and efficient cause, we must believe that it 
created animals like this, just as it created many others also not 
of this constitution. For some have a greater proportion of 
earth in their composition, like plants, and others, e. g. aquatic 
animals, contain a larger amount of w ater; while winged and 
terrestrial animals have an excess of air and fire respectively.
It is always in the region proper to the element prepon- 3° 
derating in the scheme of their constitution that things exist.

C H A P T E R  X X  (X IV )

Empedocles is then in error when he says that those 
animals which have the most warmth and fire live in the 4 7 7  b

1 Cf. H ist. A n im a l. ii. ch. 2, iv. chh. 1-3.
2 W hich are cold. Hence a higher soul entails more heat. Biehl, 

however, reads ixOvav.
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water to counterbalance the excess of heat in their consti
tution, in order that, since they are deficient in cold and 
fluid, they may be kept in life by the contrary character of 
the region they occup y; for water has less heat than air. 

5 But it is wholly absurd that the water-animals should in 
every case originate on dry land, and afterwards change their 
place of abode to the water ; for they are almost all footless. 
He, however, when describing their original structure says 
that, though originating on dry land, they have abandoned it 
and migrated to the water. But again it is evident that they 

io are not warmer than land-animals, for in some cases they have 
no blood at all. in others little.

The question, however, as to what sorts of animals should 
be called warm and what cold, has in each special case 

' received consideration. Though in one respect there is 
reason in the explanation which Empedocles aims at estab
lishing, yet his account is not correct. Excess in a bodily 

15 state is cured by a situation or season of opposite character, 
but the constitution is best maintained by an environment 
akin to it. There is a difference between the material of 
which ^ny animal is constituted and the states and disposi
tions of that material. For example, if nature were to con
stitute a thing of wax or of ice, she would not preserve it 

20 by putting it in a hot place, for the opposing quality would 
quickly destroy it, seeing that heat dissolves that which cold 
congeals. Again, a thing composed of salt or nitre would not 
be taken and placed in water, for fluid dissolves that of which 
the consistency is due to the hot and the dry.

Hence if the fluid and the dry supply the material for all 
bodies, it is reasonable that things the composition of which 
is due to the fluid and the cold should have liquid for their 

25 medium [and, if they are cold, they will exist in the cold]1, 
while that which is due to the dry will "be found in the dry. 
Thus trees grow not in water but on dry land. But the same 
theory would relegate them to the water, on account of their 
excess of dryness, just as it does the things that are exces-

1 The clause within brackets is supposed by Biehl and Christ to be 
spurious.
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sively fiery. T hey would migrate thither not on account 
of its cold but owing to its fluidity.

Thus the natural character o f the material o f objects is o f 3° 
the same nature as the region in which th ey e x is t ; the liquid 
is found in liquid, the dry on land, the warm in air. W ith  478 a 
regard, however, to states o f body, a cold situation has, on the 
other hand, a beneficial effect on excess of heat, and a warm 
environment on excess o f cold, for the region reduces to 
a mean the excess in the bodily  condition. T h e  regions 
appropriate to each m aterial and the revolutions o f the 
seasons w hich all experience supply the means which must 5 
be sought in order to correct such excesses ; but, while states 
o f the body can be opposed in character to the environment, 
the material o f  which it is composed can never be so. This, 
then, is a sufficient explanation o f w hy it is not owing to the 
heat in their constitution that some animals are aquatic, 
others terrestrial, as Em pedocles maintains, and o f w h y some 
possess lungs and others do not. 10

C H A P T E R  X X I (X V )

The explanation of the admission of air and respiration in 
those animals in which a lung is found, and especially in 
those in which it is full of blood, is to be found in the fact 
that it is of a spongy nature and full of tubes, and that it is 
the most fully charged with blood of all the visceral organs.
A ll  anim als with a full-blooded lung require rapid refrigera- 15 
tion because there is little scope for deviation from the normal 
amount o f their vital f ir e ; the air also must penetrate all 
through it on account o f the large quantity of blood and heat 
it contains. B ut both these operations can be easily per
formed b y  air, for, being o f a subtle nature, it penetrates 
everyw here and that rapidly, and so performs its cooling 
function ; but water has the opposite characteristics. 20

The reason w hy animals with a full-blooded lung respire 
most is hence m anifest; the more heat there is, the greater is 
the need for refrigeration, and at the same time breath can 
easily pass to the source of heat in the heart. 25
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C H A P T E R  X X II  (X V I)

In order to understand the way in which the heart is con
nected with the lung by means of passages, we must consult 
both dissections and the account in the History o f Animals} 
The universal cause of the need which the animal has for 
refrigeration, is the union of the soul with fire that takes 

?)0 place in the heart. Respiration is the means of effecting 
refrigeration, of which those animals make use that possess 
a lung as well as a heart. But when they, as for example the 
fishes, which on account of their aquatic nature have no lung, 
possess the latter organ without the former, the cooling is 
effected through the gills by means of water. For ocular 

35 evidence as to how the heart is situated relatively to the gills 
we must employ dissections, and for precise details we must 

478 b refer to Natural History.2 A s  a summarizing statement, 
however, and for present purposes, the following is the 
account of the matter.

It might appear that the heart has not the same position 
in terrestrial animals and in fishes, but the position really is. 
identical, for the apex of the heart is in the direction in which 

5 they incline their heads. But it is towards the mouth in fishes 
that the apex of the heart points, seeing that they do not 
incline their heads in the same direction as land-animals 
do. Now from the extrem ity of the heart a tube of a 
sinewy, arterial character runs to the centre where the gills 

IO all join. This then is the largest of those ducts, but on 
either side of the heart others also issue and run to the 
extrem ity of each gill, and by means of the ceaseless flow 
of water through the gills, effect the cooling which passes to 
the heart.

In similar fashion as the fish move their gills, respiring 
animals with rapid action raise and let fall the chest accord- 

15 ing as the breath is admitted or expelled. If the air is limited 
in amount and unchanged they are suffocated, for either 
medium, owing to contact with the blood, rapidly becomes 
hot. The heat of the blood counteracts the refrigeration and,

1 H ist. Anima/, i. ch. 17, iii. chh. 2-3. 2 Ibid., ii. 507  ̂ 3.
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when respiring animals can no longer move the lung or 
aquatic animals their gills, whether owing to disease or old 20 
age, their death ensues.

C H A P T E R  X X III  (X V II)

{De Vita ct Morte I.)

T o  be born and to die are common to all animals, but 
there are specifically diverse ways in which these phenomena 
occur; of destruction there are different types, though yet 
something is common to them all. There is violent death 
and again natural death, and the former occurs when the 2 5 

cause of death is external, the latter when it is internal, and 1 

involved from the beginning in the constitution of the organ, 
and not an affection derived from a foreign source. In the 
case of plants the name given to this is withering, in animals 
senility. Death and decay pertain to all things that are not 
imperfectly developed; to the imperfect also they may be 
ascribed in nearly the same but not an identical sense. Under 30 
the imperfect I class eggs and seeds of plants as they are 
before the root appears.

It is always to some lack of heat that death is due, and in 
perfect creatures the cause is its failure in the organ contain
ing the source of the creature’s essential nature. This mem
ber is situate, as has been said, at the junction of the upper 
and lower parts ; in plants it is intermediate between the 
root and the stem, in sanguineous animals it is the heart, and 35 

in those that are bloodless the corresponding part of their 
body. But some of these animals have potentially many 479  

sources of life, though in actuality they possess only one. 
This is why some insects live when divided, and why, even 
among sanguineous animals, all whose vitality is not intense 
live for a long time after the heart has been removed. 
Tortoises, for example, do so and make movements with 5 

their feet, so long as the shell is left, a fact to be explained 
b y the natural inferiority of their constitution, as it is in 
insects also.

The source of life is lost to its possessors when the heat 

1 Read comma after avra.
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with which it is bound up is no longer tempered by cooling, 
io for, as I have often remarked, it is consumed by itself. Hence 

when, owing to lapse of time, the lung in the one class and 
the gills in the other get dried up, these organs become hard 
and earthy and incapable of movement, and cannot be e x 
panded or contracted. Finally things come to a climax, and 
the fire goes out from exhaustion.

15 Hence a small disturbance will speedily cause death in old 
age. L ittle heat remains, for the most of it has been breathed 
away in the long period of life preceding, and hence any 
increase of strain on the organ quickly causes extinction. It 
is just as though the heart contained a tiny feeble flame which 

20 the. slightest movement puts out. Hence in old age death is 
^painless, for no violent disturbance is required to cause death, 
and there is an entire absence of feeling when the soul’s 
connexion is severed. A ll  diseases which harden the lung 
by forming tumours or waste residues, or by excess of morbid 

25 heat, as happens in fevers, accelerate the breathing owing to 
the inability of the lung to move far either upwards or down
wards. Finally, when motion is no longer possible, the breath 
is given out and death ensues.

C H A P T E R  X X I V  (X V III)

Generation is the initial participation, mediated by warm 
substance, in the nutritive soul, and life is the maintenance of 

30 this participation. Youth is the period of the growth of the 
primary organ of refrigeration, old age of its decay, while the 
intervening time is the prime of life.

A  violent death or dissolution consists in the extinction or 
exhaustion of the vital heat (for either of these may cause 

479 b dissolution), while natural death is the exhaustion of the heat 
owing to lapse of time, and occurring at the end of life. In 
plants this is to wither, in animals to die. Death, in old age, 
is the exhaustion due to inability on the part of the organ, 
owing to old age, to produce refrigeration.

5 This then is our account of generation and life and death, 
and the reason for their occurrence in animals.
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It is hence also clear why respiring animals are suffocated in 
water and fishes in air. For it is by water in the latter class, to 
by air in the former that refrigeration is effected, and either 
of these means of performing the function is removed by 
a change of environment.

There is also to be explained in either case the cause of 
the motion of the gills and of the lungs, the rise and fall 
of which effects the admission and expulsion of the breath 
or of water. The following, moreover, is the manner of the 15 
constitution of the organ.

CHAPTER XXVI (XX)

[De Vita ct Morte II.)

In connexion with the heart there are three phenomena, 
which, though apparently of the same nature, are really not 
so, namely palpitation, pulsation, and respiration.

Palpitation is the rushing together of the hot substance in 
the heart owing to the chilling influence of residual 01* waste 20 
products. It occurs, for example, in the ailment known as 
‘spasm s’ and in other diseases. It occurs also in fear, for 
when one is afraid the upper parts become cold, and the hot 
substance, fleeing away, by its concentration in the heart 
produces palpitation. It is crushed into so small a space 25 
that sometimes life is extinguished, and the animals die of 
the fright and morbid disturbance.

The beating of the heart, which, as can be seen, goes on 
continuously, is similar to the throbbing of an abscess. That, 
however, is accompanied by pain, because the change pro
duced in the blood is unnatural, and it goes on until the 30 
matter formed b y concoction is discharged. There is a 
similarity between this phenomenon and that of boiling; for 
boiling is due to the volatilization of fluid by heat and the 
expansion consequent on increase of bulk. But in an abscess, 
if there is no evaporation through the walls, the process ter
minates in suppuration due to the thickening of the liquid, 480 a 
while in boiling it ends in the escape of the fluid out of the 
containing vessel.

C H A P T E R  XX V (XIX)
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In the heart the beating is produced b y  the heat expanding 
the fluid, o f which the food furnishes a constant supply. It 
occurs when the fluid rises to the outer w all o f the heart, and 

5 it goes on continuously ; for there is a constant flow o f the 
fluid that goes to constitute the blood, it being in the heart 
that the blood receives its prim ary elaboration. T h a t this is 
so we can perceive in the initial stages o f generation, for the 
heart can be seen to contain blood before the veins becom e 
distinct. T h is explains w h y pulsation in youth exceeds that 
in older people, for in the youn g the formation o f vapour is 
more abundant.

10 A l l  the veins pulse, and do so sim ultaneously w ith each 
other, owing to their connexion with the heart. T h e  heart 
alw ays beats, and hence th ey also beat continuously and 
sim ultaneously with each other and with it.

Palpitation, then, is the recoil of the heart against the 
15 compression due to cold ; and pulsation is the volatilization o f 

the heated fluid.

C H A P T E R  X X V I I  (X X I)

Respiration takes place when the hot substance which is 
the seat o f the nutritive principle increases. F or it, like the 
rest o f the body, requires nutrition, and more so than the 
members, for it is through it that th ey  are nourished. B ut 
when it increases it necessarily causes the organ to rise. 

20 T his organ we must take to be constructed like the bellows 
in a sm ithy, for both heart and lungs conform p retty  well to 
this shape. Such a structure must be double, for the nutritive 
principle must be situated in the centre o f the n a tu ra l1 force.

25 T hus on increase of bulk expansion results, which neces
sarily causes the surrounding parts to rise. N ow  this can be 
seen to occur when people respire ; they raise their chest 
because the m otive principle o f the organ described resident 
within the chest causes an identical expansion o f this organ. 
W hen it dilates the outer air must rush in as into a bellows, and, 

3° being cold, b y  its chilling influence reduces b y  extinction the 
> b excess of the fire. But, as the increase o f bulk causes the

O gle reads \jsvKTiKris =  cooling.
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organ to dilate, so diminution causes contraction, and when it 
collapses the air which entered must pass out again. W hen 
it enters the air is cold, but on issuing it is warm owing to 
its contact with the heat resident in this organ, and this is 5 

specially the case in those animals that possess a full-blooded 
lung. T h e numerous canal-like ducts in the lung, into which 
it passes, have each a blood-vessel lyin g alongside, so that the 
whole lung is thought to be full of blood. T h e  inward passage 
o f the air is called respiration, the outward expiration, and this 10 
double m ovem ent goes on continuously just so long as the 
animal lives and keeps this organ in continuous motion ; it is 
for this reason that life is bound up with the passage o f the 
breath outwards and inwards.

It is in the same w ay that the motion o f the gills in fishes 
takes place. W hen the hot substance in the blood throughout 
the members rises, the gills rise too, and let the water pass 15 
through, but when it is chilled and retreats through its 
channels to the heart, th ey  contract and eject the water. 
Continually as the heat in the heart rises, continually on being 
chilled it returns thither again. H ence, as in respiring animals 
life and death are bound up with respiration, so in the other 20 
animals class th ey depend on the admission of water.

O ur discussion o f life and death and kindred topics is now 
practically  complete. B ut health and disease also claim the 
attention o f the scientist, and not m erely of the physician, in 
so far a s 1 an account o f their causes is concerned. T h e  
extent to which these two differ and investigate diverse pro
vinces m ust not escape us, since facts show that their inquiries 25 
are, to a certain extent, at least conterminous. F or physicians 
o f culture and refinement m ake some mention o f natural 
science, and claim  to derive their principles from it, while the 
most accom plished investigators into nature generally push 
their studies so far as to conclude with an account o f m edical 3° 
principles.

1 Hammond reads ^XP1 TOV• B  IS tbe business of the natural philosopher 
also to discuss the causes of health and disease ‘ up to a certain point’.
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sqq., 54a 8, 18, 68a 28, b 3, 79a 2. 
Potentially one 47b 14.
Powers 65a 16; cf. Faculty. 
Presentation {(f)avrao-pa) 49b 30 

(note 2)-64b % passim.
Principle, of Science 36b 1, 8ob 28 ;

real 69a 29 ; cf. Source.
Privation 39a 20, 4 ib 24, 53b 26. 
Problem, The 56a 29, 70a 18. 
Proportionate 52b 12, 1$ ; cf. A n a

logous.
Psychical susceptibility 68b 14. 
Pulsation ygh 19.
Pungent taste 42a 19 ; odour 43b 9. 
Pupil, of eye 38a 16, b 16.
Purple 40a 1, 42a 23.
Purpose 72a 1 ; cf. End, Final 

Cause.
Pythagoreans 39a 31, 45a 16.

Quality 4D  16, 24, 45b 4, 49a 24. 
Qualitative change 46b 28, 47a 2,
~ 65b 30-
Quarter-tone 46a I.

Rational discourse (Xoyos) 37a 12. 
Realize a faculty 54b 13 ; cf. A c 

tualize.
Reason 45b 16; cf. Mind, Intellect, 

Thought.

Reasoning 1 cf. Inference.
Receptacle, o f food 45a 24, 68a 24; 

of blood 74b 6.
Recollection 49b 6, 5 ia 18—53b 10, 

65a 22.
Red Sea 66b 21.
Reflexion (dvdKhcKTis) 37b 8, 38s 9, 

(etSwXoi/) 6 ia 15, 64b 9, 11.
Refrigeration 7oa 7, 23, 26, 30, 78a 

16, 28, b 12, 19, 8ob 18.
Refuse 65b 17 ; cf. W aste, Excre

ment.
Regular colours 40a 4.
Remember 49b 3 -53b 10 ; to re

member dreams 56a 27.
Respire 56a 8 ; cf. Respiration.
Respiration 44a 25, b 3, s6a 8, 7ob

6-8ob 30.
Respiratory region 45a 27.
Rheums 44a 13.
Roof of mouth 74a 20.
Root 67a 23, 68a 10, b 19, 27.

Salt 4 D  4, 43a 13, 6 ib 16.
Sanguineous animals 66a 5, 75a 20, 

76a 17 sqq.
Savour 39a 6, qob 2j-^2h 26, 43b 

15, 46a 20.
Saw-like formation of teeth 76b 11.
Sciences 48b 31.
Scale, on eyes 38a 24 ; cf. 44b 26, 

54b 18-
Scolopendra 7 ib 22.
Seals 75b 29.
Season yyh 15 ; cf. 7oa 28.
Seed 66b 8, 68b 17.
Sensation 36a 8 ,b 6, 54a 8, b 30 sqq., 

68b 14 ; definition of 54a 8, 59b 4 ; 
internal and external 56a 21.

Sense, common and special 55a 17, 
58b 4 ; cf. Sensibles, Sensus com
munis.

Senses 44b 19, 45a 5.
Sensibles 39a 6, 45b 8, 46b 25, 48b 

15, 49a 20; special 39a 6, 45b 4 ; 
common 37a 8, 42b 5 sqq.; con
trariety in 42b 18, 45“ 24 ; 
minute 46a 5 sqq.

Sensitiveness 68b 13.
Sensorium, Sensory organ 39s 6 ; 

special and common 49a 17, 55b 
10 sqq., 58b 28 ; 67b 28, 69a 10, 
presence of affections in 59a 24- 
6ob 28, 6 ia 26, b 22.

Sensus communis 5oa 10.
Separate existence 39a 23, 46a 6, 7, 

54a 13 ; cf. Independent.



I ND E X

Separation of blood 58a 21.
Sharp, Sharpness (opp. to blunt) 

42b 6, (opp. to grave) 47b 3.
Sight, sense of 37a 22~38b 15, 4oa 

l6 f 20, 58b 3, 59b 15 ; organ of 
37a 22-38b 15 ; object of 45a 10; 
cf. Colour.

Simple, bodies 45b 19 ; objects 47a 
18 ; ratio 39b 30 sqq. ; (inrXm) 
55a 9> 59a 10, 20.

Simultaneous perception 47a 13 
sqq. ; cf. Coinstantaneous.

Size of animals, cause of 66b 22.
Slag 43a 19.
Sleep 36a 14, 53b n -5 8 a 32, 58b 1- 

64b 18 passim.
Smell, sense of 3813 20 sqq., 43a 2, 

b 21 sqq., 44b 20, 45a 4, 47a 7 ; 
medium of 42b 26 sqq,, 45a 7 sqq., 
46b 14, 47a 7, 9 ; object of 43a 3- 

'45b 1; cf. Odour, Odorous ; organ 
of 38b 22 sqq., 44a 28, b 4, 20 sqq., 
73a 26.

Smoke 43a 21 sqq., 65b 25.
Sm oky; cf. Fumid.
Smooth things 37a 31, b 6, 6oa 15 

sqq.
Snakes 75b 22.
Solid bodies 42b 6.
Soul 36a 1, 65a 27, 7oa 20, 77a 15 ; 

essence of 67b 14 ; parts or 
faculties of 49b 5, 5oa 16, 54a 12, 
67b 17, 20, 25 ; the nutritive 54a 
13, 74b 10 s q q .; the sentient 5oa 
28, 67b 20 sqq., 68b 2, 79a 2.

Sound 37a 10, 38b 20, 45b 22, 46a 2, 
24; b 5 sqq., 48a 20 sqq.

Source (dpxrj— oi soul) 68b 10, 69a 
6, (of life) 78b 26.

Sparrows 66b 11.
‘ Spasms ’ 79b 20.
Species of sensibles 42a 19, 43b 17, 

45b 21 sq q .; opp. to genus 49a 17.
Specific 47b 24.
Specifically 47b 13, 27.
Speculative truth 37a 2.
Spirituous 57a 16, 6 i a 24.
Spongy lung 7ob 14, 75a 22, b 24, 

78a 13.
Spontaneity 53b 24.
Star-stricken 7oa 30.
State, of a presentation 49b 25, 5 ia 

16, 24, b 3; bodily 77b 15, 18, 
78a 1.

Stimuli 47a 14, 21, 6ob 31, 63a 7, 
64a 16.

Stomach 57b 11, 69a 2, 7oa 24.

Stones 43a 15, 7oa 33.
Strattis 43b 30.
Substance 65b 5, 69a 30.
Suffocation 7 i a 31, b 13, 75a 12, 27, 

76a 29.
Superficial parts of sense-organs 

59b 7-
Superficies 39°- 31, 6oa 11.
Superposition of colours 40a 6 sqq., 

b 16.
Supra-human 53b 23.
Sweet 42a 1 sqq., 47b 24~49a 21 

passim  ; odour 43b 10.
Swoon 55b 5 sqq., 56b 15.

Tadpole 76* 6.
Tangible 45a 10.
Taste, sense of 361» 15, 39a 1, 4 1a 

3, 47a 7 ; organ of 39a 1 ; object 
of 4 ib 28, 42a 1 ; cf. Savour.

Tasteless 4 ia 4, 43a 11.
T errestria l; cf. Land Animals.
Testacea 43a 3, 66b 21.
Thorax 44a 25, 72b 31, 78b 14.
Thought 5oa 1 sqq., b 29 sqq., 52b 

7 sq q .; cf. In tellect; object of 
45a 16; cf. 37a 2, 5oa 12.

Tim e 46a 29, b 1, 48a 24 sqq., b 16, 
5oa 22 ; perception of 49b 28, 50a 
8, 9, 11, b 18, 5 ia 17.

Timaeus 37b 11, 15, 72b 6.
Tin 43a 20.
Tongue 76a 19.
Tortoises 68b 15, 75b 28, 79s1 6.
Touch, sense of 36b 13, 38b 30, 

4 ia 2, 3, 5511 7, 27 ; object of 4 ib 
28, 55a 10; cf. T an gib le; organ 
of 48b 30, 55a 23.

Transformation of words 46b 6 
sqq.

Translucency 38a 14, 39a 21, b 8, 
42b 29.

Treelike 6yh 1.
Trees 67a 10.
Tumours 79a 24.

Unguents 6oa 27.
Unhealthy, Unwholesome 44a 13, 

17 ; cf. Disease, Morbid.

Vacuum 7 i a 2.
Vapour 5oa 10; cf. Evaporation, 

Exhalation.
Vaporous exhalation 43a 30.
Veins 56b 1, 58a 18, 74b 7.
Violence, death due to 72a 17, 74b 

17 ,78b 24,79“ 33.



IN D E X

Violet 42a 24.
Viscosity 4 ia 25, 67a 8.
V is io n ; cf. Sight.
Vital fire 16.
Vitality 79a 4.
Viviparous animals 75b 20.
Volatilization 79b 31, 8oa 15.

W aking 54a 2 sqq.
W armth, natural 66b 32, 69b 25, 

7° a 22, 74b 21, 8oa 17 ; cf. Heat.
W asps 75a 6.
W aste matter 45a 19, 65b 17, 66b 

6, 79a 24, b 20; cf. Refuse, E x 
crement.

W ater 38a 16, 39a 21 sqq., 4 1a 3, 
23, 2 5 ,11 2 ,42» 28, 43“ 10, 46'' 14, 
47a 7, 65“ 14, 7° b 4-

Water-animals 66a 11, b 33, 7ob 1, 
74b 25 sqq.

W ater-snakes 75b 28.
W atery 43a 20; cf. 43a 15, 66b 23, 

67a 1.
W eight 45b 5, 12, 53b 2.
W e t ; cf. Moisture, Humidity. 
W hales 76b 15 sqq.
W hite 39b 18, 4ob 14, 42a 12, 17, 

47b H 30 sqq., 49a 5 sqq.
W ill, control of 53a 20, 21. 
W ind-pipe 7 i a 21, 73a 19, 76a 31, 

33-
W ine 57a 14, 6oa 29.
W ither 78b 28, 79b 2.
W ood 43a 2.
W ords 37a 14, 52b 5.

Yellow  42a 22.
Young, the very 5ob 6 ; cf. 43b 6. 
Youth 36a 14, 67b 10 ; definition of 

79a 3°-
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