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PREFACE

IT was the desiie 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. Ina 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 funds 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. By
agreement between the College and the Delegates of the Press
the present editors were appointed to superintend the carrying
.out of the scheme. The series, of which the first instalment
- is now brought before the public is published atthe 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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PREFACE

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, Plhysics,
De Caelo, De Anima, Historia Animalium, De Animalium
Generatione, De Insecabilibus Lineis, Metaplysics, Eudemnian
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 te
hear of scholars who are willing to undertake the translation
of such treatises as have not already been prov1ded for, and
. invite communications to this end.

The editors desire to ackr_lowledge their obligation to

r. Charles Cannan for valuable aid in the revision of the
present volume, and to Mr. G. R. T. Ross for the preparation
of the Index. '

, - J.ALS.
- W. D. R.

* December, 1907. .
~ 3
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A RIST.OTLE
DE SENSU
CHAPTER 1

HAVING now definitely considered the soul, by itself, and 436a
its several faculties, we must next make a survey of animals
and ali living things, in order to ascertain what functions
are peculiar, and what functions are common, to them. What
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 may begin with those that come first.

The most important attributes of animals, whether common
to all or peculiar to some, are, manifestly, attributes of soul
and body in conjunction, e.g., sensativn, memory, passion,
appetite and Jdesire in general, and, in addition, pleasure and
pain. Tor these! may,in fact, be said to belong to all animals.
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. The most important of these
may be summed up in four pairs, viz. waking and slecping,
youth and old age, inkalation and exhalation, iife and death:

We must endeavour to arrive at a scientific conception of 13
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 prmcnples of /Jicalth and discase, inas-
much as neither health nor dxsease can exist in lifeless things.
Indeed we may say of most physical inquirers, and of those =o
physiciaus who study their art philosophically, that while the
former complete their works with a disquisition on medicine,
the latter usually base their medical theories on principlés 4361)
derived from Physics.

o

1 2 10 ratra, like rovrars & 11, refers to @// the things enumerated. «at
yip (= elenim, ;mmgue, confirms all from ® 6'to * 11, not merely the -
superaddxtxon of 78ovy) and Amy. [‘For these also’-—sc. pleasure and
pain,  Edd.]
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436D " DI SENSU

That all the attributes above enumerated belong to soul
and body in conjunction, is obvious; for they all cither 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. Now it is clear, alike by
reasoning and obscrvation, that sensation is generated in the
soul through the medium of the body. .

We have already, in our treatise de Anima, 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 by its
presence or absence we distinguish essentxa]ly bet\\ecn what
is and what is not an animal.

But coming now to the spe‘cial senses severally, we may

. say that touch and taste necessarily appertain to all animals,

touch, for the reason given in the de Auima} and taste,
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 : and saveur in general is an
affection of nutrient matter, :

The senses which operatc thlough external media, viz.
smelling, hearing, seeiing, are found in all animals which possess
the faculty of locemotion. To all that possess them they arc

302 means of presérvation ; their final cause being that such
creatures may, guided by wntecedent perception, both pursuc

" their food,and shun things that are bad or destructive. But

4374 in animals which. have also intelligence they serve for the
attainment of ‘a higher perfection. They bring in tidings of
many distinctive qualities of things, from which the knowledgc
of truth, speculative and practical, is generated in the soul.

- Of the two last mentioned, seeing;regarded as a supply for
the primary wants of life, and in its direct effects, is the

s 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 bodics are
coloured, brings tidings of multitudes of distinctive qualxtxes
of all sorts; whence it is th;ough this sense espcclall‘y‘;hat

]
I3

Y Cf. de An. 434" 10-24.



CHAPTER I s37a

we perceive the common scnsibles, viz, jfigure, 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! it is, not
directly, but indirectly; since it is composed of words, and
each word is a thought-symbol. Accordingly, of persons
destitute from birth of either sense, the blind are more
intelligent than the deaf and dumb.

—
L3

CHAPTER IL

Of the distinctive potency of each of the facultics 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 z0
elements of bodies. Not, however, finding it easy to co-
ordinate five senses with four elements, théy 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 or? moved, firc 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
of it the eyc 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- 3o
tain the answer to our question, and account for the current
notion that the eye consists of fire, must be determined in
the following way :— :

1 Plato, .T/eaet. 203b had laid down this proposition. The comma
should precéde dkovords in 2 13.

? The phenomeénon occurs even withou! pressure, when the eye is rolled
voluntarlly from side to side in darkness. [‘And’ Edd.]

* For algfavdpevos here cf. 448* 26-30. Thucyd. v. 26 alc@aydpevos =
“in full possession of one s faculties .

B2
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Things which arc smooth have the natural property of
shining in darkness, without, however, producing light. Now,
the part of the eye called ‘the black’, 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
from one another. IHHence 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 onc. But, in fact, the -eye sees

e

itself in the above phenomenon mcxely 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 7zmacus,
and if vision were the result of light issuing from the eye as
from a lantern, why should the €ye not have had the power
of seeing even in the dark? It is totally idle to say, as the
Timaeus does, that the visual ray coming forth in the dark-
ness is quenched.- What is the meaning of this ‘ quenching’ of
light? That which, like a fire of coals or an ordinary flame,

" is hot and dryis, indeed, quenched by the moist or cold ; but
- heat and dryness are-evidently not attributes of light. Or if

25

they are attributes of ‘it, but belong to it in a degree so slight
as to be imperceptible to us, we should have expected that in
the daytime 2 the hght of the sun.should be quenched when
rain falls, and that darkness should . plevall in- frosty weather.
Flame; for example, and 1gmted bodies are Subject to such
extinction, but experience shows .that nothmg 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 f01th from the eye,

‘e. g., in the followmg passage —

L Cf. Zim. 45 D. ) . .
* Probably for re we should read ye. ped fuépav is emphatic.



CHAPTER 1II

‘As 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,

Which scatter the breath of the winds as they blow,

While, out through them leaping, the fire, i.e. all the
more subtile part of this,

Shines along his threshold with incessant beams:

437b

20

So [Divine love] embedded the round “lens”, [viz.] the 4382

primaeval fire fenced within the membranes,
In [its own] delicate tissues;
And these fended off the deep surrounding flood,
While leaping forth? the fire, i.c. 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 :

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 7s 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 of the general subject of the formation of images
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 of 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 aif. But water is more easily confined and more easily-
condensed ? than air ; wherefore it is that the pupil, i.e. the.

eye proper, consists of water, That it does so is proved by

! Diels reads 8iieaxor, ‘allowed to pass through’ (subject ai, sc. éfivar).

2 Ez’;m)xq-rércpoy 438% 15 is wrong. The rendering ‘imagis spissa’,
‘denser’, slurs the ei- to save the sense. We should probably read
évamomTdTepo, for which cf. 213% 27 évamohapBdvorres [rov dépal év-Tais
rheyridpass.  Cf, also 914b 11, Itis false (cf. 386% 8-10) to say that water
is etm\nrdrepor TOU dépos, but it is more easily secluded in a capsule.
Thurot after Alexander suggests elamoAymrdTepoy, in opposition to dve-
andAnrros,

10

—
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4382 DE SENSU

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.

It is, to state the matter generally, an irrational notion that
the eye should see in virtue of something issuing from it;
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 \Irays which proceed from the

- object. It would be better to suppose this coalescence?! to
take place in the fundament of the eye itself. But even
this would be mere trifling. ~For what is meant by the

- 20 ‘coalescence’ of light with light? Or how s it possible?

Coalescence does not occur between any two things taken

at random. And how could the llght within the eye coalesce

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

That without « light vision. is 1mp0551ble has been stated

elsewhere ; * but, whether the medium between the eye and

its objects is air or light, vision is caused by a process through

" this mediush. )

Accordingly, that the inner part of the cye consists of water
is casily 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 :
1c Whence the necessity of the interior of the cye being trans- -

lueent, i.e. capable of admlttmc light. And that it is so is

»
(30

T

1 Eup.(j)vmf=0) ganic fusion ;. a growing of things into one...The nearest
telm for this is ‘ coalescence " in )ts strict or Latin sense.
* Cfode An. 418" 1 seqq.



CHAPTER II 438D

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 sever! the passages of [i.e. inward from]
the eye, feel a sudden onset of darkness, as if a lamp had
goneout ; because what is called the pupil, i. e. the translucent,
which is a sort of inner lamp, is then cut off [ from its connexion
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 the four
clements,—we must conceive that the part of the ‘éyeiim-
mediately concerned in vision consists of water, that the part
immediately concerned in the perception of sound consists
of air, and that the sense * of smell consists of fire. (I say the
sense of smell, not the organ.) Tor the organ of smell isonly
potentially that which the sense of smell, as realizced, is actually ;
since the object of sense is what causes the actualization of
each sense, so that it (the sense) must (at thc 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
its proper seat in the environment of the brain, for cold matter
is potentially hot. TIn 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 439a
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. 3

—

5

1o
(o]

%)
20

! [Read perhaps ("1fter Bywater, /. P. 28. 242) dore Tunbivar, ‘ so that
the passages are cut.' Edd. :

? The organs of the other senses are regarded here as being acluall;
Yduaros, &c, but the organ of smell as bemg only potentially mvpds (the
dodpnos being actually so). Like the brain, near which it is situated, it
is actually cold, and only potentially hot.
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CHAPTER III

Of the sensibles corresponding to each sensory organ, viz.
colour, sound, odour, savour, touch, we have treated in the de
Animal in general terms, having there determined what their
function is, and what is implied in their becoming actualized
in relation to their respective organs. We must next consider

-what account we are to give of any one of them ; what, for

hl

(&

cxample, we should say colour is, or sound, or odour, or savour ;
and so also respecting [the object of] zouckh. We begin with
colour, »

Now, each of them ‘may be spoken of from two points of
view, i.e, either as actual or as potential. We have in the
de Anima?® explained in what sense the colour, or sound,
regarded- as actualized [for sensation], is the same as, and in
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 pEICCIVCd as-it is in.actual consciousness.

\We have? already in"the de Anima stated of Light that it
is the colour of the Translucent, [being so related to it]
incidentally ; for whengver-a fiery element is in a translucent
medium its presence there is Light ; while the privation of it
is Darkness. Buit’ the ¢ Translucent’, as we call it, is not
something peculiar o 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

or less degree. As the bodies in which it Subsists must.have
some extreme bounding surface, so. too must this. Here?
then, we ‘may say that Light is a ‘nature’ inhering in the
Translucent when the latter is without determinate boundary.
But it is manifest that,when the Translucent is in determinate

U Cf. de An. 4188 26 seqq., 419" § seqq., 421 7 seqq., 422" 8 seqq., 422"

.17 seqq., for Aristotle’s treatment of lhese sensibles:respectiv ely

 de An. 425Y 25-426 8,

¥ omep : the apodosis begins at i p.w ojy & 26. For nght and Co]our
cf. de An. 4182 26 seqq.

¢ Referring back to protasis 8 18.



CHAPTER III 4302

bodies, its bounding extreme must be something real ; and that
colour is just this ‘ something’ we are plainly taught by facts
—colour being actually either a¢ 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 @7 the limit of the body ; but the limit of the body

is not a real thing ;' 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.

Air 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 by as
it is when one regards it from a distance ; whereas in deter-
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 extremity of 1o
the body, it must be at the extremity 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
bodies; 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

n

o

;¥ Thus itdiffersfrom 76 éo yarov rov Stagpavots, which 7s a ‘real thing’ (* 28).
The limit of body is its geometrical surface, and merely guantitative, but
colour is a guality. In a real thing, quality and quantity are combined.

2 In 439" 14 the comma should come after Umdipyer, not after
éoxaror. :
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the colours White and Black are generated in determinate
bodies.

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

1. 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
of these, this colour must be of a mixed character—in fact,
a species of colour different fromi either. Such, then, is
a possible way of conceiving  the existerice of a plurality of
colours besides the White and Black ; and we may suppose

“that [of this ¢ plurality '] many are the result of a [numerical]

4402

ratio; for the blacks and whites inay be juxtaposed in the
ratio of 3 to,2, or of 3 to 4, or in ratios expressible by other
numbers ;- while some. may be juxtaposed according to no
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 thess colours [viz. all those based on numerical
ratios] as analogous to the sounds that enter into music,'
and suppose that those involving simple numerical ratios, like
the concords-4n music, may be those generally regarded as
wiost agreeable ; .as, for example, purple, crimson, and some
few such colours, thcir' fewness being due to the same causes
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 numbets, some are regu'lar“in this respect,
others irregular; and that the latter [though now supposed
to be all based on numbers], whenever. they are not pure,

Exel U 32 refers to tais ovppovias ¥ 31, implying a wider meaning for
this term there than it has in P 33, \vhere,it = the great concords, dis-
tinctively called ‘by musical writers af ovpdoviar. (viz. the octave, fourth,
and fifth), which have -simple ratios..-We must remember that musical
sounds (though all involve Adyos) are not all concords.. Thése musical
sounds in general are those referred to as moX\us b27 The concords are
comparativy ely few (440% 2).
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owe this character to a corresponding impurity! in [thc

4402

arrangement of] their numerical ratios. This then is one 3

conceivable hypothesis to explain the genesis of mtelmedlate
colours.

2. Another? is that the Black and- White 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 exist; in other cases
they might stand in no determinate ratio. To [introducc
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
Touch; 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 ;

! By the new hypothesis, all colours are év aj.tfpois, but all need not be
Teraypévar €y aple/,l.ms‘ and only these are kafupal, i. e. pleasant, or pure,
colours. Towiras goes with elvac 440* 6, not with yiyvesar. yiyveabu
is here used again as it has been above, 439b 22, 50 as to contain the
predicate. The colours which are not «afapai anse , owing to their not
‘being such (i.c. not being reraweum) in their numerical basis. All are év
dptfpols, but not all reraypévai év dpibpois: the same construction as in
440% 3-4. The adrds ® 5 points the antithesis between the xpoar on the
new and on the old hypothesis. To take rowadras with yiyregfar would
involve a contradiction in terms. Hence attempts at correction like
Biehl’s ¢ rois adrois ante dpif.” Better than this would have been the
insertion of towovrois before roavras. But the construction is quite natural
without change, if rowatras be construed with elvac and understood as
above = reraypévas év dpiBpois. The drakror 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 reraypévar or -kabapai xpéar are the opposite. So
Alexander.

2 On this second colour- hypothe515 we are not dealing with infini-
tesimally small amounts of black and white: we may now have surfaces
of any e\tent, a black above and a white below, or vice versa.

10
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due, that is, to contact [with the medium affected], not to
emanations.!

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

»
m

stimulatory process produced in the medium by the upper
colour, when this is itself unaffected, will be different in kind

5 from that produced by it when affected by the underlying
.colour. Hence it presents itself as’ 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

440b

well as-No. 3 7nfra], 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, somé one colour should not appear- to
present itself as a blend of both. [But it would not be
so on a pearer view], for it will be shown, in a discussion to
be undertaken later”on, that there is no magnitude absolutely
invisible.” '
" 3. 3Thereis a mlxtme of bodies, however, not merely such
as some suppose, i e. by juxtaposition of their minimal parts,
which, owing to [the.weakness of our] sense, are 1mpercept1ble
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 descrlbed it in the- treatxse on Mixtiire,*

! We see from 435a 18 how far Aristotle was prepared to go with the
theory which w ould reduce all sensations to modes of Touch. Alexander’s
reading () i kai Tais) seems to give & simpler sense than that of Biehl,
but does not suit the mirros (‘in any case’) of  17. The insertion of ¥
arose from -thinking that Aristotle could in no _sense admit ud)rl ‘to
a part}mpatlon in visual activity.

Cf..de Sensie vil. 448* 24—b 14. - )
3 The apodosis to €l 8 éor{ begins with dANa §re 440b 13. '
¢ Cf. 3288 5 seqq. where pifts and oiveois -are dlstmgulshed and

severally explained. Cf. Joachim,-‘ Aristotle’s Conception of Chemiical
Combination,’ jommz/ of Philology, 3 *{xxx 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
divisible into minimal parts, [e.g. genera into individuals] as
men, horses, or the [various kinds of ] seeds. For of mankind
as a whole the individual man is such a least part; 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
by such a process any individual man has been mixed with
any individual horse. Not in this way, but by complete
interpenetration [of their matter], must we conceive those
things to be mixed which are not divisible into minima; and
it is in the case of these that natural mixture exhibits itself in
its most perfect form. We 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 samc
time; and [it is no less plain] that this is the real cause
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 alike; 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;
some will be based on determinate numerical ratios,! 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.

Why 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.*

! The ra év dpifuois P 20 includes under it the cases of those mercly
Adye in some sort of numerical ratio and of those év edhoyiorois Adyors.
2 de Sensu, ch. vi. 445" 21-29, 446® 16-20.

440b .
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CHAPTER 1V

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

Ain-different things.? Savours, as a class, display their nature

more clearly to us than.Odours, the cause of which is that the
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 fingness, and Taste is
a modification of Touch. :

Now the natural substance water per se tend> to be tasteless.

" But [since” without water tasting is impossible] either (a) we

“n

must suppose that water contains in itself [uniformly diffused
through it] the various kinds of savour, alrecady formed, though
in amounts-so-small as to be imperceptible, which is the doctrine
of Empedocles; of (4 the water must be a sort of matter,
qualified. as it werc, to produce germs of savours of all kinds,
so that all kinds of savour are generated from the water, though
different kinds. from_its different parts; ‘orclse {c) the water is
in itself quite undifferentiated in respect of savour [whether
developed or undeveloped] but some agent, such for example
as one might concene Heat or the Sun to be, 1s the efficient
cause of savour.

(a) Of these three hypotheses, the falsxty'of that held by
Empedocles'is only too evident. For wesee that when peri-
carpal fruits” are plucked [from the tree] and exposed in the

L de 4. 419Y 5 seqq. (sdund), and 420" 5 seqq. (\ oice).

?1. e.not merely éy d\ko -yeuu (cf. ch. v. ad init.) but alsoin different physi-
cal media and vehicles, 6o being in air and water, xvués in water. Cf.

© ch.v, mimzt The meamng 1s clear from Theophr De C'aus Pl Vi I

vaos' peév i Tod Enpov Oid Tob vypov dunbnais Omo- Gep;wv - oa’p.r] 8¢ Tov év
xvpe [2di leg. eyxu;mv] Er]pov v T 8m¢ava ToiTo yap KOLVOV dépos kai vaams

'K{u O'XESOV 70 GUT() 11”11609 CGTL XU}LOU TE Kat OLTpJ]f, OUK GV T()(i‘ nv‘rms‘ 86 (KGTEPOV

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. 442°. 29,
and 443%13.

Y mepiaprion,  Aristotle often (cf. Ideler, Meteor. ii. p., 424 tquod mepe-
xapmov hoc ct aliis in locis ab Anstotele .vocatur, kapmis A Graecls
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sun, or subjected to the action of fire, their sapid juices! 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 13
or bitter, or acquire savours of any and every sort; and that,
again, by the process of boiling or fermentation® they are
made to assume almost all kinds of new savours.

(6) 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
water]; for we see different kinds of taste generated from the
same water, having it as their nutriment.

(¢) It remains, therefore, to suppose that the water is changed 20
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 :
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 thc
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. B

Now the sapid juices found in pericarpal fruits evidently 441b
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

~
i}

vocatum est’) uses mepwdpmiov for what ordinary Greeks would have
called kapmds, e.g. the grape is for him a wepikdpmiov. Cf. Theoph. De Cauws.
Pl 1. 16. 1 kapmwos &' éori T0 guykelpevoy oméppa pera Tod mwepikapmiov.

1 yupois in & 12 = yvlods, but there is no need to adopt this reading.

2 ¢Boiling’ would not be adequate as a rendering, and éfecbar
is applied to new wine, or must, 380? 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 tg 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.

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

10 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
treatise! 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-
stances. Any two things can affect, or be affected by, one
_another only so far as contrariety to the other resides in ecither
of them. : : :
As, therefore, persons washing Colours or Savours in a l1quld
cause the water in which they wash'.to acquire such a quality
[as that of the colour or savour}, so nature, too, by washing the
Dry and Earthy in the Moist, and by filtering the latter, that
is, moving it on by the agency of heat through the dry and -
earthy,.imparts to it a certain quality. . This affection, wrought

e

20 by the aforesaid Dry in the Moist, capable of transfornfing

[

the sense of Taste from potentlallty to actuality, is Savour_
Savour brings into actual exercise "the’ perceptive facu]ty‘
which pre-existed only in potency. The activity of sense-
perception in general is analogous, not to the. process “of
acquiring knowledge,. but to that of - exercising knowledge
already acquired.- ~ S e :
That Savours, either as .a qu.aLity ori .as the privation

of a quality, belong not to-every form “of the Dry but to the .
Nutrient, we shall sec by considering that neither the Dry
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%

Y Cf. de Gen. et Corr. 328 33 seqq. for the affection of contraries by theu
contraries, and for what is here said of Fire and Earth.
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the efficient causes of growth and decay ; it is gua hot or cold
that the food assimilated causes these; for the heat or cold is 30
the direct cause of growth or decay. It is gua gustable, how-
ever, that the assimilated food supplies nutrition. For all 442a
organisms are nourished by the Sweet [i.e. the ‘ gustable’
proper], either by itself or in combination with other savours.
Of this we must speak with more precise detail in our work on
Generation :! 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
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 1o
acid is used artificially, i.e. for seasoning. These latter are
used because they counteract the? tendency of the sweet to
be too nutrient, and to float on the stomach. :
As 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 either? a
definite ratio, or else an indefinite relation of degree, between
their components, either having certain integral numbers at the 13
basis of their mixture, and, consequently, of their stimulative
effect, or 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. o

L3 1]

L de Gen. An. 762" 12 seqq. Cf. also de Gen. et Corr. 3352 10 seqq
and de part. An. 650° 3 seqq.

? Biehl's dvrt mdvrow is not legitimately translatable, though if it could
be taken with raira it might be rendered ¢ these (viz. the saline and acid)
as substitutes for all Nature’s variety’. Read dvriomar 76, without comma
before r¢. For dvrioway with dat. cf. 8732 zo.

¥ Thurot's suggestion of 8" 7 for &) has been adopted. kara Aéyov and
76 pdllov kai firrov are here as before consistently opposed to one another ;
they are the alternatives. kard Aéyor="in determinate ratio.” Cf.439® 29-30
kara pév Ndyov undéva, kal Umepoxnv 8¢ Twa kai éENheww doduuerpor, the
passage to which 2 12 &orep i ypopara refers.

AR PN - C



4422

20

DE SENSU

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
same number of species. For there are seven! species of

_each, if, as is reasonable, we regard Dun [or Grey] as a variety

»
31

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 White and Black, and from these all others

‘are derived by mixture. .

Again, as Black is a privation of Whlte 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

30
442b

bitter; for the potable [sc the sweet] moisture has been exuded -
from them

Democritus * and most of the natura] phxlosophers who treat
of sense-perception proceed quite irrationally, for they represent
all objects of sense as objects of 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.

18 20-25. We h'ue sev en,colouxs if we efzfer merge Dun (or Grey)

‘in Black o Yellow in White. If we merged both, we should have only

six : if we allowed both to stand out, eight. - So we have seven savours if
we merge Rich in Sweet or Salme in Bitter.” The clause \eimerar ... .
yAukéos should be printed as parenthetical, indicating the other wayaf’
obtaining the number seven. The seven colours are thus Crimson, Violet,
Green, Blue, Black, White, withe/z/ier Yellow, or Dun Puids is either Dun’
or (:xey In splte ‘of Susemihl’s computatxon, émra is right.  Cf. Theophr .
Cawus. Pl. vi. i 2 Tad’ uﬁq TRV XUpQY OS pev €ls aptG;on dmoSoivac pdbiov, olov
yAukls Memapos abarnpos arpugros Spipds d)\p.vpos’ mxpos‘ 0f0s. Here he gives
eight species, but in VI 4.1 he writes: ai 8¢ 1déat 1w xvpdy en"ra Sokovaw
uvat Kaﬁafrep Kai TOY oa;mw Kkal TOV Xpw;;a'run' ToUTo 8¢ dv Tis -rov dApvpoy
ovy érepov 11011 TOU TKPOD Ka@aﬂ'sp kat 16 Qaov ToU pélavos. éay ¢ xijn
ovpBaives ToiTov Sydoov elvar. audy is treated as a shade of black and
dApvpde as a variety of mukpov, while avféy and. Aimapiv, though closely
connected with Aewkév and ‘y)\vm, are separate qualmes and counted in

- the seven. Cf. BodAerat yap 6 Iroleuaios émra xpodpara elvac Tijs ipidos,

Ol)mplod in Meteor. lib. i and ldeler, Meteor. 1. p. 138.

* 1t is amazing how Thurot can have regarded the following p'xsswe
as irrelevant. -If Democritus’ explanation of .Taste by the shapes:of
atoms were correct, Aristotle’s theory of it would fall to the ground Hence
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
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
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. Yet 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
marks the acutest sense—Taste should have beenthe 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
White is contrary to Black, and in Savours Bitter is contrary
to Sweet; but no one figure is reckoned as contrary to any
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
their proper place in connection with the natural history
of Plants.

442b
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Our conception of the nature of Odours must be analogous to
that of Savours; inasmuch as the Sapid Dry! effects ? in air
and water alike, but in a different province of sense, precisely
what the Dry effects ® in the Moist of water only. We custom-

. z0 arily predicate Translucency of both air and water in common ;
443 a but it is not gua translucent that either is a vehicle of odour,

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

For the object of Smell exists not in air only : 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

1

contains no air (for whenever air is generated within water

it rises to the surface), and these creatures do not respire.
" Hence, 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 Dry diffused in the Moist, 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
which do not possess odour. The elements, viz. Fire, Air,

o

. Earth,”Water,-are inodotous, because both the dry and the_

moist among them-are without sapidity, unless some added

ingredient produces it. This explains why sca-water possesses . -

odour, for [wnlike ‘elemental’ water] it contains savour and

dryness. Salt;"too, is more odorous than natron, as-the oil:,

3
X

which exudes from the former proves, for natron is allied to _

[ elemental '] 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. Moreéover, to take the case of metals,* gold is inodorous

! In b 29 £npdv is to be read, not vypor.
* Sc. for the sense of smell.
'3 Sc. for the sense of taste.

* To understand Aristotle’s point-of view as to mé;als here om‘:‘ .

should read szaem 58 D to 59 B,.and Theophr mepi mem, §x Tav
v yn O'vwo'-ra;uuwv Ta yev o v5aros‘, TG 8¢ yis' Udaros pév 7& peral-
Aevdueva kabamep dpyvpos kai xpuads kel tdAka. ~ Cf. Theophr. de Caus. P/
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because it is without taste, but bronze and iron are odorous;
and when the [sapid] moisture® 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
watery ? [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.?] Heraclitus
implied his adherence to it when he declared * that if all exist-
ing things were turned into Smoke, the nose would be the
organ to discern them with, All 5 writers incline to refer odour
to this cause [sc. exhalation of some sort], but some regard it
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 Air-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 3o
exhalation consists of mere water [which, being tasteless, is
inodorous] ; and fumid exhalation cannot occur in water at

[

e}

-

5

vi. 3. 2. Metals belong to what Plato calls 7o yuvrowv yévos Tob Udaros ; the
water (of rivers, &c.) to 76 dypév. We must remember that water (the
orotxeiov) is inodorous and tasteless: that therefore the substance into
which it enters is likewise inodorous and tasteless, according to the pro-
portion of such water in it, and so with yj. We must carefully distinguish
the #8wp and vyi) as elements from the common earth and water, which are
mixtures. Cf. av pj 7¢ ,uL'yv{;,u.onl mouy 443 11.

1 7o bypdv: sc.7o éyxvpov : all' developed yupds has o dypév for its vehicle,
but xvuds (i.e. 76 éyyvpov Enpdr) is the base of dopsf: hence the result here
mentioned. For when the dypdv is burnt away, the €yyvpor £gpév has
nothing to ‘wash’' in. Cf. g442% 29.

? 08arbdy is short for rév pév paklov réy &' frrov 18arddn. They are more
odorous _than e. g. gold, because they have more common [or less ‘ele-
mental ’] water in their composition than this, less odorous than bronze
and iron, for they contain less common [or more ¢ elemental’] water.

% kal ...dopfjs being contradictory of what precedes ard follows is
rightly bracketed by Biehl after Thurot. The text is stillastray, as Christ’s
(émi Tovro) 25 gives an unsupported use of émupéporrat.

* The éru is certainly spurious. Cf. the §r¢ of Thucydides iv. 37 (yvovs

. 01t . . . Stapbupnoopévors) which has lately been given up on the
evidence of papyri, and the anacoluthia cured. Cf. Oxyr. Pap. 16 (in
Bodleian). For a similar @s . .. dre cf. 454® 15-16.

® The apodosis to érei begins with A\’ ® 2q,

Tomiwre R -
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all, though, as has been before stated, aquatic creatures also
have the sense of smell.
443b Again, the exhalation theory of odour is analogous to the
theory of emanations. If, therefore, the latter is untenable,
s0, 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-
= fluence of, and have effects wrought in it by, the Sapid Dryness.
‘Moreover, if the Dry produces in moist media, i.e. water! and
air, an effect as of something washed out in them, it is mani-
fest that odours must be something analogous to savours.
Nay, indeed, this analogy is, in some instances, a fact [registered
in language] ; for odours as well as.savours are spoken of as
1c pungent, sweet, harsh, astringent. ricl [_ 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, thefefore, that Odour is in both
water and air,what Savour is in water alone. This explains

1z why coldnéss and freezing render Savours dull, and - abolish -

odours altogether ; for cooling and freezing tend to annul the
kinetic heat which helps to fabricate sapidity.?

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. We must here define the sense in
which these species are to be admitted or denied. - )

One class offodours, 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] '
arc 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 it; nor are they agrecable, ecither, to those animafs
that do not like the food itself which yields the odours.

2z Hence, as we observed, these odours are pleasant or unpleasant
incidentally, and the same reasoning explains why it is that
they are perceptible to allanimals in common.

! 1t seems necessary to read (as Thurot suvgests) v Te uaan after moteL,
* For expl"matlon see above, chap. iv. 441° 18



The other class of odours consists of those agreeable! 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 30
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 2
until, from two distinct kinds of sensations combined, pleasure
arises as it might from one simple kind.

Of this species of 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 thes
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 ge» 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, 15
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 20
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,

! 443% 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.
Thus?! 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? through its nostrils, as it were
‘from a side-entrance.’

But the perception of the second class of odours above
described [does not belong to all animals, but] is confined to
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 thmgs For the heat and
stimulation set up by these odours are commensurate with the

[e]

444 b cxcess of moisture and coldness in his cerebral region.” Onall

I

1

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 with-nutrition] through® the act of respiration, guarding
against the necdless 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 spécies of odour
5only, as human beings 'ha_lqvc 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 go the species of odour correlated with nutrition,
a keen olfactory sense of their proper food from a distance,

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

It is not cqually certain what the organ is wheleby they so

= perceive. This question, of the organ whereby they perceive
odour, may -well cause a difficulty, if we assume that smelling

! krraxéxpyrac .. . kivnou? 25-28should perhapscome after <xla¢9qm;444b7
? The middle entrance to the stage was (says Pollux) reserved for the

principal character. Here odour plays a subordinate part.." :

$ Thurot’ 's dua Tob with drodédwker. (for which he might quete 65727
du yap s avamyos 1 alrfnais Tols sxova't ;wx‘rr)pas) has been adopted
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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. TFor any sense which perceives odour is a sense
of 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 off: 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 moment?! 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
positively pernicious. They are destroyed, however, by these
things, just as® human beings are ;? i.¢. as human beings get
headaches from, and arc 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 the445a
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.

o

[3%)

! 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':
é¢ adrov Tov duvarob Svros, sc. pav. But, lids or no lids, this would be so,
and with eddUs, as here, it is more natural to make é« refer to the initial
moment of time. Svvarov must agree with (not govern) épav understood,
the construction being eb8is é£ atrod 7ov (épav) dvvarov dvros.

% 6poiws, 1. e. not by the odour proper but by the mephitis or gas.

® The construction would be improved if xa{ were transposed to before
xaBdmep® 31, and if only a comma were read after moAhdkis V 32, olrws
answering kafdmep. Then the kai krA. would be explanatory of the duolws.
So it has here been translated.
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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 ofjec? of smell,
too, is an affection of nutrient substances (which fall within
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

2l

20

N
3

other to the audible and translucent! Hence the propriety
of the figure by which it has been described by us as an
immersion or washing of dryness in the Moist and Fluid. Such

: then must be our account of the sense in which one is or is

not entitled to speak of.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 food; either within the organisms,
or, as in plants, outside them. But since 2 even.water by itself
alone, that is, when unmixed, 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-
poreah?ed [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

s organ which perceives odour is in the head, and odour enters

with the inhalation of-the breath; so that it goes to the
respiratory region. It is plain, therefore, that odour, gna
odour, does not contribute to nutrition; that, however, it is

! Swacpavet indicates that as above; ® g—10, the odjects, so here the media
are referred to. In 2 12 dnre and dkoverg are virtually the media of Touch
(for there is a sense in which Touch has a medium) and Hearing, as
Scacpavet is that of Seeing.

2 a z0. For én 8’ we should read é: s1r€1 &', the apodosis to which begins ér:
moNy ® 22. émel 000¢ .. . €rt TOAV TTTOV frames the a forfiori argument.
No new poxnt is introduced at 2 22, but only the conclusion of the argument
begun by mwparov pév 445> 17. TO, this mpdrov pév the npds ‘8¢ ToiToLs
a 23 corresponds. S )
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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 30
province of nutrition and in relation to the bodies nourished.

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

CHAPTER VI

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

[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 adle to stimulate this. Hence, [if this is so} both
our perception of them should likewise be divisible to infinity,
and every part of a body [however small] should be a perceptible
magnitude. For it is impossible, e.g., to see a thing which
is white but not of a certain magnitude.

Since? 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 quality ;
accordingly not perceptible at all. For these qualities are the
objccts of sense-perception. On this supposition, every per-
ceptible object should be regarded as composed not of
perceptible [but of imperceptible] parts. Vet it must [be really
composed of perceptible parts], since assuredly it does not 1z
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,

(313

)

! Biehl should have printed # adivarov—the second member of the
Gmopia—as a question.
wouTikdy ydp is continued by el ydp P 11 1f (as Alex. 110, 7, W.
thinks) the first part of the argument (ending p) moodér &) had concluded
for the negative, this second ydp would be absurd.



445b

>

L3

o

e}

DE SENSU

except when it acts in conjunction with sense-perception. At
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
accept this hypothesis]. Our views on the subject of atoms
are to be found in our treatise on Movement.!

The solution of these questions? 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
sense-perception involves contrariety: e.g. in Colour, White
xBlack; in Savour, SwectXBitter, 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 ger se
continuous is divisible into species which are finite in number.
Since then, the several sensible qualities of things are to be
reckoned as species, while contintity always subsists in these,’
we must take account of the difference between the Potential
and the Actual* It is owing to this difference that we do

' See Phys. vi. 1-2 (2318 21-232% 25).

?i.e. the two questions of the dmopia. Aristotle in the preceding
arguments has only (as Thurot observes) developed the affirmative side of
the amopia, leaving the negative (7 ddvvaror) undeveloped. Hehas argued
directly for the affirmative in b 7-11 (moupridy . . . &), and indirectly in
L11-20 € yap-. . . kjoews.  There was no need to argue for the negative:
for common sense does. not require to be convinced that we cannot see
or otherwise perccive_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 portlon of the text has been lost.

&b 30. TolTots, sc. Tois mifeow Gs eideqw. All alobyrd fall under either
T guvexés 07" 76 un kal alrd quvexés. The latter is divisible into €{dn which
partake of its continuity (sc. of § kara ovpuBeByxis ouvvéxera). The wabh,
being €0y, also possess this continuity : but, if so, why are not infinite-
simal pe‘ye@q algbyrd perceived, their qualities having (in virtue of this
continuity 7 kara ovu.) been also divided together with the substrate? To
answer this question, it is necessary to refer to the distinction between
the potential and the actual.

* He aims at showing (a) that the minute parts of a mabnua (e.g.
a colour), when dmded kata ovpBeBnkos with its substrate, niay become
indeed umperceptible évepyeia, but al\\ays (unless they per]sh with their
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not [actually] see its ten-thousandth part in a grain of millet, 446 a
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,) 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, extremely small con-
stituents are unnoticed ; because they are only potentially not
actually [ perceptible, e. g.] visible, unless 2 when they have been
parted from the wholes. So the foot-length 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 ‘actual’ 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-

"

—

[o}

substrate, like a drop in the ocean) remain perceptible (as the particle to
which each part cleaves is alofnrdv) Suvaper ;and(4)that when, by aggregation
of particles or otherwise, these potential perceptibles again become actual,
their €idn reappear limited as before : never having been really changed in
quality, and therefore never multiplied, for the €i8p as such have not been
divided. To this ®23~30 (wav ... roirois) is prefatory.

! puédos, see Chappell, p.87: we must not here think of a melody, or a serzes
of notes, in a scale—but of the continuous raising or lowering (dmoraots) of
the tone of a voice or string. The 8ieais (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.
10 T00 p. wpds Tols éoy 'Tous pf.="the interval consisting of the dleats.’

2 Reading (with EMY) py xepis 7.

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 imdpyet, not
evumdapyet) 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 ob ujv dAX’) is that magnitudes stand on a different footing
from mdfy, and must be distinguished in the alodyrd (which are both). The
mere Umepoyy) aloBjoews has at no time any existence except as in a whole,
and so its object—a correspondingly small rdfnpa aloénrév—actually exists
only in a substrate. It has not, like a magnitude (e.g. §j wodwia), 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 Staipefeioy (sc. 77 8imodi). 1 modiaia
is here the unit ; and not this but the dimovs is what really requires bisection.
To make dtaipebeica=separated from = ywpiabeiaa, is not quite satisfactory.
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perception is not perceptible?! 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 #dfyua 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 actually® so when it has
become part of an aggregate. Thus, therefore, we have

shown that some magnitudes and their sensible qualities escape

20

v
o

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 manier, 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 ®] that their sensible qualities, whether colours
or tastes or sounds, are limited in number.

One might ask :—do the objects of sense-perception, or the
movements .proceeding - from them ([since movements therc
are,] in whichever of the two ways [viz. by emanations or by
stimulatory «{unois] 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
eviden’tlj‘x. does,and also Sound? For he who is nearer [to the
odorous object]: perceives the Odour sooner [than he who is
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? Enipedocles, for example, says that the Light
from the Sun arrives first in the intervening space before itcomes

! There is no necd to read algdnrwky if we think of the just noticeable
differences of sensation in modern ‘ Psychophysik’. Indeed alofprici
would not suit the sense here, but rather give rise.to a tautology.

2 234, Magnitudes (like the foot-length) actually exist only when
apart from their wholes; but wdfy have no such actual existence apart
from the peyédy in whlch they inhere : their actual existence only comes
about when the objects to which they belong are or become large enough to
be actually perceived. Hencethere is no'discrepancy betweer: thls place and

* 5-7 above, where aigfnrd as magnitudes are spoken of.

} Sc.in 445,b 25-29. What they were potentn]ly, in thelr latent state,
they show when actualized in an aggregate.
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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],! is moved

from one place to another; hence there must be a corre-
sponding interval of time also in which it is moved from 3o
the one place to the other. But any given time is divisible 446 b
into parts; 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 acts? of ‘hearing’ and
‘having heard’, and, generally, those of ‘perceiving’ and
‘having perceived’, form co-instantaneous wholes,® 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 ;* yet, just as, [in the case of sound],
though the stroke which causes the Sound has been already
struck, the Sound is not yet at the ear (and?® 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
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

(3]

[¢]

—

! We must here bear in mind that there are other kinds of «ivpous
besides locomotion (¢opa) ; see below 446V 28.

2 The évépyetar of these algfioes are instantaneous, yet their stimuli
move in a medium and take time. Is the case the same with Seeing, and
Light? The apodosis to kai € P2 begins below at &’ oov Pg, but is
prefaced by the clause domep . . . droj P 5-6, to which the obrw of P g refers.

8 drav dpa = ‘all at once’ The smallest évépyea of an aiofpois is
perfect in itself. dmav is best taken as ‘acc. of Zmmer object’ after the
verbs.

* Cf. Phys. ©. 258% 17, de Coelo, A. 280" 27.

5 b6 3yhoi to g dépa is parenthetical, and would have been placed in
a note by a modern writer,
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particular place; 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
and Odour, for these, like [their media] Air and Water, are
continuous, but the movement?! of both is divided into parts.

-This too is the ground of the fact that the object which the

person first in order of proximity hears or smells is the same
as that which each subsequent person perceives, while yet it is
not 2 the same. -

[Some, indeed, raise a question also on these very points;
they declare it impossible that one person should hear, or see,
or. smell, the same object as another, urging the impossibility
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
couise, in the special object perceived they perceive an object
numerically different for each, though specifically the same for
all; and this, accordingly, explains how it is that many persons
together see, or smell, or lrear [the same object]. These things
[the odour or sound propex] 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,? they each
imply a‘body [as their cause].

But [though sound and odour may travel,] w1th regard to
Light the case is_different. For Light has its razson d’étre in
the being * [not becomiing] of something, but it is not a move-

1 All sensibles, therefore yrigos and Gaun, are continuous quantities, cf.
449 20 seqq., capable of infinite subdmsxon kivats is essentially con-
tinuous for Arlstotle, that is it is divisible eis dei diatperd. The kivpois, or
stimulus-movement, of sound and odour propagates itself from part to
part of its medium, and so ‘is divided’ among the parts successively
traversed by it.

? The senses in which it is and is not are explained just below b 21-25.

s 0!1,15’ (if correct) 446® 26 somewhat alters the point of view given at
otire b2

4 Forswhat follows cf. 418%20- -26. The reading % elvar="*owing to the
fact that something 7s (not becomes)”. With 7o (vewaz ‘there would be
a distinct allusion to the wupadés 71, and the mapovoia, of 439%19: 76



ment.! And in general, even in qualitative change the case is
different from what it is in local movement [both being different
species of kimais]. Local movements, of course,? arrive first 3o
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] 4472
in like® 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 all* that, if the
body which is heated or frozen is extensive,® 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

évetvar would be nearly the same in sense. 1§ elvar X yiyveabar: thcre
is no process involved. ¢aés (or poriouos) is, for Aristotle, not a kivyous
in any sense—not even an dAloiwois. For even some d\\oiooeas may
travel, when the medium is extensive, as the illustrations show; but
illumination does not.

i The 7e . .. kal following old¢ is impossible to translate except
by a periphrasis, e.g. ‘We 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.

% edAoyws="‘as the name Popd implies,” or ex vz termini, For the kinds
of kivnaws see 406* 12, Plato, Parmen. 13 B, had distinguished dA\\olwats
and ¢opd. :

3 odkére Gpolws: 1. e. with the same universality as in the case of ¢opd.
For some d\\owoeis are instantaneous, though some are not. But for his
- having denied that ¢as is a kirnots we might suppose him in the sequcl to
mean that it belongs to the former class of kwjgers. However, the use of
ewar precludes its being a «ivpats, for elvaw X yiyveafa, and therefore
X xwetgfar in all its forms. So Alexander (p. 133, 10 Wendland) under-
stands Aristotle to mean. The reference to dA\loiwots seems intended
to show that as this can be simultaneous so a fo7#/077 can pwriwopuss, which
is not a «ivpats but depends on evae. The attempt to regard Aristotle here
as having meant that ¢as is a special kind of @\Noiwa:s is benevolent, but
creates great confusion in the passage. Ziaja has tried to make out
that both here and in de Anzina the controversy with Empedocles is inter-
polated and spurious. It is disappointing, to the Aristotelean—that
1s all.

* ob ujv aA\’.  Though the simultaneity of d\\oiwots is conceivable, it is
not necessary.

bThat this cannot affect the case of light appears from de Amma,
418P 24-5.

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

Naturally, then,! the parts of media? between a sensory
organ and its object.are not all affected at once—except in the
case of Light [illumination], for the reason ® above stated, and

also in the case of seeing,® for the same reason; for Light

is an efficient cause of seeing.

CHAPTER VII

- Another questlon 1espect1ng sense-perception is as follows:
assummg, as is natural, that of two [simultaneous] sensory

* stimuli-the stronger always tends to.extrude the weaker [from

-
w

consciousness], is it conceivable or not that one should be
able ® to discern® two objects coinstantaneously in the same
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 the following : that-it is easier to discern each object of

sense when in its simple form than when an ingredient in

b \\'e?‘should have expected 87 (marking, as usual, the conclusion) not
0¢ after edAdyws. So Alexander guwofing (‘edNdyws 8y, ¢nai’), but Biehl
does not-notice this.

? & = rolrovd. The genitive is partitive, dependmg on wdarra.  Alex-
ander wrongly makes &v refer to 7a aloyrd. perafd Tov algbyrypiov = p.
Tob alob. kai 7év algbyTdr, a construction regular in Aristotle. Cf. 440® 18.
There should be a comma, not a full stop, after eipnuévov, émi Tov dpay
as well as émi Tt Ppwrds being under the regimen of wAnr.

® That is, the reason given 446° 27:(rg ewval T pas éoriv).

* The effect of xpapa on the Swagavés is the stimulus of seeing. Cf.
430% 16 76 ¢Pas mowel Ta Suvduer Svra xpopara vepyeia Svra. If one asks,
how Aristotle would reconcile the proposition in 438® 4 4 8:a Toirov kivyais
éoTw 1) mowobaa o 6pav with the doctrine here, that light is not a xivpois and
that xpapa does not locally move towards the eye (see 446V 9), what is the
answer? Every «ivnots 1S év xpdve (2352 11) and every ypdvos is datperis

(ibid.). How then does this «ivpois not travel in space? Viderit ipse
Aristoteles.

® The usual device for dlstmguxshmor Stvacfar and évdéxeafa has been
adopted : but it is not easy to believe that the former should be sound
here. The two are never elsewhere so.combined in Aristotle.

% algfdvesfac here and generally in this chapter = d7scern: for the two
objects must be kept distinct in perception, while perceived coinstan-
taneously. «lagOnos is a Slvamus kpericn.



CHAPTER VII 4472

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 #¢#! by itself alone, than [when
sounded with the /ypaté] in the octave; 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 2
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 30
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

o
o

3
B

! Nét¢ (= weirn) and Zypaté were respectively the highest and the
lowest notes in the octave. ¢ Although Zypasé 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. Néz¢ on the contrary is highest as to sound, but is
““lowest” when compared in length to any other.’—Chappell, st(m}/ of
Munc p- 36. So D. B. Monro, Modes of Ancient Greek Music, p. 31.

% 7oy kepavvupévwy, 1. e. blended in the manner referred to 444° 3-12, or,
as we should perhaps say, chemically.

D2
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no one [form of stimulus] results from them; while, if they
are unequal, the stronger alone is distinctly perceptible.
Again,! 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
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-
cver, 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

I3

20

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
perceived by a sensory act potentially one [i.e. by an évépyewa
of the same sensuous faculty]. If 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 w-ﬁl be two ; but [if so, their perception must be successive
not coif}stantaneous, 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. 1Tt follows, therefore, that we cannot conceive
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 provirice of sense #f ey are really
two, manifestly it is still less conceivable- that we should
perceive coinstantaneously objects in two different sensory
provinces, as White and Sweet. For it appears that when the

! b6, There should be a full stop»aftér wosel. A mew -paragraph then
begins, consequently émei 8¢ or ért seems réquired for émel. The apodosis
is prefaced by ol dpa ® 20, and reaily begun at Sjhov ére b 22.
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Soul predicates numerical unity it does so in virtue of nothing
else than such coinstantaneous perception [of one object, in
one instant, by one évépyeia]: while it predicates specific?
unity in virtue of [the unity of] the discriminating faculty of
sense together with [the unity of] the mode in which this
operates. What I mean, for example, is this; the same sensc
no doubt discerns White and Black, [which are hence generi-
cally one] though specifically different from one another, and
s0, too, a faculty of sense self-identical, but different from the
former, discerns Swect and Bitter ; but while both these
faculties differ® 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
proceed in manners analogous to one another; for instance,
as Taste perceives Sweet, so Sight perceives White; and as
the latter perceives Black, so the former perceives Bitter,
Again, if the stimuli of 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
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 of 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 (for* these

! For specific unity the aiovfyo:s is one and also its manner of operating
is one. For generic, only the alofnois is one.  'We must not suppose that
Aristotle here confuses eidos and yévos. Cf. 449* 18.

2 Each sense proceeds in a different mode in discerning its specifically
different objects ; érépws = érepov Tpémov (sc. Tob «pivew) cf. P26, 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 8yris in perceiving white (the positive) and that of yefats in perceiving

" sweet (also positive). Cf. 431* 21 seqq. with Torstrik’s commentary.

3 The completion of the argument begun here is found below, 448
13-19, hence it seems that this latter passage should be transferred to
follow 4482 1.

4 Ndyou . . . méure is parenthetic. Biehl’s punctuation is wrong.
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are ratios of Contraries, as e.g. the Octave or the IVifth);
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 ;! 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
different provinces of sense (e.g. I call? Sweet and White
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 White * even
more. than Black does from White, it is still less conceivable

- that one should discern them [viz. sensibles in different sensory

20

n

pnovmces whether co-ordinates or not] coinstantaneously than

'senslbles which are in ‘the same province. Therefore, if co-

instantaheous perception of the latter be impossible, that of the
former is @ fortiori impossible.

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-

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

' The ratios involved in each of the great concords are ‘reciprocal’
quantmes which multiplied together give unity. Thus in the Octave
1x3 =1, in the Fourth #x% =1, in the Fifth'3x4 = 1. This same
operatlon combines the opposntes Few x Many and Even x Odd.

* Adopting kaké. Biehl's reading is untranslatable, except in a very
awkward fashion. 3 Vide Blehl’s corrigenda.

* To demonstrate this directly Aristotle might have dgain employed
his distinction between actuality and potentlahty But he chooses here
the method of reductio ad absurduimn. ,
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self or aught else in a continuous time, be at any instant
unaware of his own existence ; while,! 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,? if there is any magnitude, whether time or thing,
absolutely imperceptible owing to its smallness, it follows that
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. TFor
[let there be a line af, 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 ® in the
sensc that he does so in some portion of this time, let us
suppose the part yB, representing a time in which by sup-
position he was perceiving nothing, cut off from the wholc.
Well, then, he perceives 7z a certain part [viz. in the re-
mainder] of the time, or perceives @ part [viz. the remainder]
of the line, after the fashion in which one sees the whole earth
by seeing some given part of it, or walks in a year by walking
in some given part of the year. But [by hypothesis] in the part
By 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 ¢B. But* the same argument holds also in the case
of ay [the remainder, regarded in its turn as a whole];

1 a26-30. el is to be supplied again with éor @ 28. This is Aristotle’s

first argument. The second (*30-448 12) shows that, on the given
assumption, the perception of any whole would be impossible.

2 ag30, Omit, as Biehl suggests, kai el alofiverar before éri. If it is
retained, with otk before the preceding algfdverar, we must render ‘and
does not perceive, although he perceives’, for ov .. . kai el could not (as if
it were odd¢ . . . ¢l) be translated ‘ not even perceives whether he perceives’.

3 Read with Alexander -(W. 150, 13) ovre 7¢ év Toirov Twwi (of which
rét viw Totrey Tl of EMY may be a corruption), and make apodosis begin
with dpppobe P 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 time;
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 secs the
sun, or a four-cubit rod at a distance, as a magnitude, but their

exact dimensions -are not given in their visual presentation:

—
D

nay, at times an object of sight appears indivisible, but [vision,
like other special senses, is fallible respecting ¢ common sen-

‘sibles’, . g. magnitude, and] nothing that one sees is really

indivisible. The reason of this has been previously explained.!
It is clear then, from the above arguments, that no portion of
time is imperceptible.

But we must here retuin to the-question proposcd 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
consistept with its being all a continuum.?

! Viz. in the passage 445 2-446° 20. 7 8¢ airiu here is the airia of
the proposition dravra ... 6va éoriv ? 12-13. In the passage referred to
Aristotle showed (a) that all alo8yrd were directly or indirectly magnitudes
and as -such divisible in infinitum, and (4) that all magnitudes are
perceptible either actually or potentially, i.e. are algfgrd. This implies
that the magnitudes_of alofyrd are not always determinately perceived,
for sometimes an algfnrdéy is only potentially divisible, not actually. He
nowhere in the de Sensu. or anywhere else proves what he says; ¥ 14
a\X o0 ... But it fol]ows from \vhat he says that uéyefos is one of the
things about which awarwvrnl—men ’s perception misleads them.

2 b 18 seqq. Omit od 76 a'ro;m) in Y21 as a2 piece of dlttography, and,
readiny with Alexander kal odrws drdpw, transfer the clause kat otros . . .
(rvvexei (which in its traditional place makes no sense, whether dréne be
referred to xpdrve as some take it, or to popiw \lmxr;s, ‘as others) to follow
mpos @\Xpha P 20, as an explanatlon of the term n‘rnp.w xp(ww 'n‘pus‘ d\AnAa,
The text thus becomes T 3 dpa )\e‘ym év évi kal, aro;m) Xpdve 1rpos* {AAnha,
kal olbrws drdue os mavti Syt ouvexei. NO tlme is absolutely dropos for
Aristotle, and he lacks a word to express our ‘individual’, which i1s what
is here really meant by dropos, Hence the need of the exp}anatlon given
of it. By drdpe mpos dA\knka (cf. mpog abrd 446 17) is meant that the time
of discerning one of the two objects is identical with that of discerning
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First,! then, is it conceivable that one should perceive the
different things coinstantaneously, but each with a different
part of the Soul? Or [must we object] that,?in the first place,

“to begin with the objects of one and the same sense, e.g.
Sight, if we assume it [the Soul gua exercising Sight] to
perceive one colour with one part, and another colour?® 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?*

the other: 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 4512 26, the mparov alolyripiov
is referred to is very questionable.

' b 20. mwparov pév here corresponds to el 8¢ &) in 449* 5, where
Aristotle begins his own solution. The mparoy pév of b 22 corresponds
not -toér b 29, but to el 8¢ of 449* 2, where the case of two different senses
actualized through different parts of soul is taken up and dismissed. In
b 24, after wheiw, e should be kept (against Baumker), as this corresponds
to r in P 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 éri answering re after an interval and with
changed point of view cf. Eucken, de s particularum apud Aristotelem,

.13
2 b2, i) (Nexréov) 6ru is strange. # Gre generally answers to i or ué 7.

3 ba4. xpopahere merely = the ¢ object in general’ of each of the visual
parts of soul assumed to operate at once. We need not suppose refer-
ence to colours of different species; @\Xov is not érépov, nor dAAw, érépo.

* b 25. Sce Alexander, pp. 157, 13-158, 16 (Wendland). The ‘parts
of soul’ are, by this hypothesis, so many aloOnripa of the same species,
since each has ypdpa for object. Their alofyrd being of the same genus
makes the alofyripea to be of the same species—not genus. Hence the
kat yip. All alofnprypia, as such (i. e. by the definition 424® 24, where even
Rodier incorrectly construes as if he had 76 mpérov, and finds mention of
the mpdrov alafnripiov) are of the same genus, but each alodyripwov differs
in species from each other as it has a-difterent genus of aioc@yrd for its
object. If two alofyripie had the same genus of aicdyrd (or rather two
absolutely similar genera, e.g. if each had ypéua) for object, these
alofpripia would be «¢iet Tadrd, as in the case suggested by the objection.
The point of the present objection lies in this unparcimonious multipli-
cation of specifically identical gar#s of soul operating through each sense
when discerning several objects together. The point of the next objection
448 28 &ru kT lies in the correlative multiplication of genera, and hence
of sciences that would follow. For each of the ‘parts’ of soul would
be a faculty of sense with its own évarria under it ; 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
Biehl’s adoption of rabra after eldet P 25, connecting the latter with melw
as dative of respect, is wrong. The «at ydp ®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 alofyra 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
cyes, 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. of any two
specificallyidentical parts as assumed] is one, the true perceiving
subject also will be one, [and the contradictory of the above
hypathesis (of different parts of Soul remaining engagedinsimul-
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 supgosition 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 ‘activity’ exist

without its proper faculty, nor without activity will there bc
sensation.! .

4492 - But if the Soul does not, in the way suggested I[i.e. with
different parts of itself acting simultaneously], perceive in one

',S‘
without radrd: and eidec and yéver have here their proper Aristotelean
significance. Read also, with Bitterauf, & é» for the wakw of EMY.

1 Instead of one aiofyais (e.g. dyns) with its present variety of évépyetar,
i.e. sensiones, we should have, in each, many alofjoes, related severally,
as so many Suwduets, to different parts of soul. For the évépyerar under
each alofnois would no longer run up into one ddwaps, but be held apart
from one another, and imply each a vaus (i.e. a faculty of perceiving
évavria) to itself. This would (as Alexander says) be as absurd as having
¢several sciences of the 'same theorem’; for, since to each genus of
algfnrd a single émoriuy corresponds, on this hypothesis there would be
as many émoripa of the same kind as there were Svvdpes (faculties of
perceiving contraries) under (or in) each aignois. For the hypothesis
being that, e.g. to see any two ypopara at once, two different parts of
soul should be employed, and this implying two faculties of  colour-
perception exactly alike in their aigénrd, we should have, under eac’ of
the two, the contraries White X Black. This would be totally needless,
except for the purpose of meeting the above psychological dmopia, which
(as Aristotle shows 449* 5 seqq.) can be solved-otherwise, consistently
with the unity of each alcfyoes 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
Sortiore 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 :

Sweet, with another, White, either that! 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?  What one object, then, does that one
faculty [when perceiving an object, e.g., as both White and
Sweet] perceive?® [None]; for assuredly no one object arises
by composition of these [heterogeneous objects, such as White
and Sweet]. We 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 perceives? each
different genus of sensibles through a different organ.

May we not, then, conceive this faculty which perceives
White and Sweet to be one gu«a indivisible [sc. gua combining
its different simultaneous objects] in its actualization, but
different, when it has become divisible [sc. g«a distinguishing
its different simultaneous objects] in its actualization ?

126, 16 ék Tobrav: cf. 448Y 28 10 é€ dudpoiv, 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 one.

2 a7 That the general faculty of perception is one has been already
shown in de Anima, 426° 8-29 ; where too (426® 29-427* 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 2 8, For what follows cf. 4312 17-431V 2. The negative answer to the
question—rivos ot éxeivo évds ;—is all-important. If the conjoint percepts
here too (as in the cases stated above, e. g. 4482 10) formed a piypa, or
ran into one, simultaneous discernment of different ohjects could not be
made out at all. But while 70 yAvxd and 76 Aevkdv are held together
in the unity of 76 alofprikév wdvrev (2 17), they are kept distinct in the
object. Just as in wpdypara (objects in space) such qualities are present
together, yet not confused or combined, so in the alofnpa, or immediate
impression of them (and also in the ¢dvracua, or subsequent representa-
tion), they are present together, yet discerned as different by the unity
of the sensus commiunis to which they are simultaneously presented. In
this solution of the dmopia Aristotle confines himself to the more difficult
case (cf. 447% 6, 22, 4482 13-19; 449* 2—5), that of heterogeneous sensibles ;
which being settled, that of the homogeneous follows.

* 210, After-d\\o 8¢ krA. supply aio@dverar, not aiofdvesbar,

449a

It
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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
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 deing of each quality is different [from that of
every other].! 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 deing ; different, that is to say, in genus

_as regards some ? of its objects, in species as regards others.

20

Hence too, we may conclude that one can perceive [numeri-

cally different objects] coinstantaneously with a faculty which

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.? The distance whence an object could not be seen

_ Vxo elvac (in full.rd elva Nevkg oryAuke) here="*being i relationship’, i. e.
relationship of the objects to the faculty of perception. In 218 elvat
(sc. aloBnricg)="‘relationship of the faculty of perception to that of con-
ception (according as the former perceives the different genera of alofyrd)’.
This explains the change from 76 elvac 18 to Adye 3 20. It is our concerving
faculty that distinguishes 76 ‘alofnrikéy mwdvrev in its relationships to its
different classes of objects, in which therefore it differs Adyew or zotione :
it is 70 alofnmikdy wdvrev that distinguishes Aevkdr and yAuvxd, which differ
in their mode of manifestation to sense, in each particular experience.
Hence Bonitz (/nd. Arist. 221> 56), is hardly right in identifying 7o elvat
and Adyos here.

2 For the construction of the genitive cf. 455 21 ; supply algfyrikg here
on the analogy of aleffve: there. 70 aloOnrikéy is said to differ yéve or eide
according as its alofnrd differ yéve: or eidee. This is remarkable. Should
not the second éreporbe érépwv? Then rév pév. .. tév 8 would simply
explicate érépov—the objects which are different some in genus, some in
species: the alofymixdy would be different and its objects would be different.
This would make all clear.

3 a21-31, Thisargument is from the first ad Aominem. Any one who
believes (as Aristotle does not) in an alofyrév dduaiperor must believe that it
can be situated in an indivisible place, i.e. in a mathematical point. For
such a person (not, however, for Aristotle himself) the & xarov xai mpdrov

. 80ev (* 24), being identical, form such a ‘place’. But the alleged
alafnprov ddaiperoy, if supposed to be set in this place, will be found to
possess self-contradictory attributes ; e:g., if an object of vision, it will be
at the same time visible and invisible ; which is impossible.

For Aristotle himself the mp&rov kat éoxarov could not in reality run
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is indeterminate, but that whence it is visible is determinate.
We 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
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.
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. Of 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 dméornua or line of distance. These

gradations towards invisibility represent so many degrees of potential
visibility.

4492
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DE MEMORIA ET REMINISCENTIA

CHAPTER I

WE have, in the next place, to treat of Memory and Re-
membering, considering its nature, its cause, and the part of
the soul to which this experience, as well as that of Recollect-
ing, belongs. IFor 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.

-
S]]

We must first form a ‘true conception of the objects of
memory, a point on which mistakes are often made. -Now to re-

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

: present only. But memory relates to the past. No one would

say that he remembers the present, when! it is present, e.g.
a given 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, or perception, apart
from the actualizations of the faculty concerned, he thus ‘re-
members’ [that * 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 percelved) this,” or ‘I
formerly had this thought’.

' The next clause shows that here ére.not ér is the true reading.
*This is spurious.
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Memory is, therefore, neither Perception nor Conception, but
a state! or affection of one of these, conditioned by lapse of 23
time. As 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. All memory, thercfore, implies a time -
elapsed ; consequently only those animals which perceive time
remember, and the organ whereby they perceive time is also
that whereby they remember.

The subject 2 of * presentation’ has been already considered 20
in our work de Anima.? Without a presentation intellectual
activity isimpossible. For there is in such activity an incidental 450 a
affection identical with one also incidental in geometrical
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,
one envisages it as quantitative, though he thinks it in abstrac-
tion from quantity ; while, on the other hand, if the object of

I

o

1 &€& conjoined, as here, with mdfos can only have its usual Aristotelean
meaning of a mode of wodrys, a s/afe.  The definition of memory implies
that in its genesis an alafnois (or unu)\q\[us) has undergone something
(wdbos) owing to lapse of time since the évépyeia. The residue of the
alofnais (or v-ro)\r)\lru‘) so affected has become a ¢pdvragpua (or set of KI.VYIU‘HS‘
capable of yielding a ¢dvracpua) related to the original aicfnots as its eikév.
This settled state of relationship, to be explained and defined more
precisely in 451 16, is what €éis here means. The gualification or
modification effected by lapse of time in the residue of the aiocfypows (or
méAmyres) and resulting in the settled state, is denoted by the combined
words éfis and mwdfos. €is, of course, can, and does in a few places,
mean ‘having’. Cf. Aristotle, Mef. 1022 4-12 and 1022" 15-21, where
this word is explained, as = (a) ‘having’, (8) 8wdbeois kad v €b 7 kakds
Sudketrar 10 Sakelpevov, kai i) ka ' aird § mwpos d@ANo. Such a éfis as that
of pviun is described in the last words. It isa ééis ka8 Ay pyppovicis
duikerral Tis wpos T& pvnpoveurd, as émariun is a s kad' fy Sudkeiral Tis
émarnpomkds mpds T4 émoryrd. Bonitz, Arist. Stud. v. p. 29, is mistaken
when he makes 5519 and mdfos here undistinguishable. éfis adds the
notion of ‘ relativity’ to a past. This—how a present state of mind can pick
up a past—is the real epistemological ‘ crux’, and Aristotle, with his usual
unerring insight, smgles it out as what pecullarly demands explanation.

% For apod. to érei see 450* 12 note. Most translators render ¢avracia
¢ imagination,” but this, from the pyschologist’s point of view, is liable to
ohjection.

* Cf. 427" 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. Why we cannot exercise
the intellect on any object absolutely apart from the! con-
tinuous, or apply it even to non-temporal ? things unless in
connexion with time,® is another question. Now, one must
cognize magnitude * and motion by means of the same faculty

- by which one cognizes® time [i.e. by that which is also the

faculty of memory], and the presentation [involved in such

- cognition] is an affection of the sezsus communis ; whence this

follows, viz. that the cognition of these objects [magnitude,
motion, timc] is effected by the [said seusus communis, i.e.
the] primary faculty of perception. ~Accordingly,® memory
[not metely of sensible, but] even of intellectual” objects
involves 'a presentation: hence we may conclude that it
b‘elongsl to the faculty of intelligence ® only incidentally, while

! 700 is generic: it should not be struck” out, as Freudenthal pro-
poses.

2 The heavenly bodies and their ‘eternal’ laws, as well as the non-
temporal (or ‘eternal’) truths of mathematics. Cf. 2217 3 seqq., 1044" 7.

" Xpov¥ is essenfially continuous, not an apBuds, despite its definition
as dpifuds kwioews kTA.

1 Cf. 232* 24 péyebos & éoriv dmav ovvexés.

® Freudenthal’s translation—* Grosse und Bewegung muss aber der
vorstellen®der Zeit vorstellt’—is, though correct in a sense, grammaueally
difficult. Besides what is the meaning of saying ¢ {dvaykaiov) xpivov
yrwpilew? Supply yrwpiler. The point of the text is to identify the
faculty which perceives time (which has been shown to be that of
memory) with that which supplies the ¢avrdopara for the use of véyots.
This is done by identifying both with that which -perceives «xivpous in
general —the empirical type and basis of continuity: for even time is
aptfuds xwnoews, and partakes in its continuity (dp@uds here not implying
that time itself is an arithmetical number essentially discontinuous).
Freudenthal is astray in thinking «ai kivnow unmtelllglble except on his
v1ew of.the constructlon )

&9 0¢ pviun . ..ea-rw resumes, or sums up the result of, the protasis
commenced at émel 449" 30, and thus prefaces dore ® 13, which com-
mences the apodosis.

7 Since voyrd involve ¢avrdopara, as shown 4502 1~10, the memory of
them involves and depends upon the same ¢avrdopara. For such pviun
is the é¢us or wdbos of vénaes (included under vmwéAmris 449° 24) when time
has elapsed, and the evépyeia has ceased. Though the woprd may be
‘eternal,' or at least non-temporal, the faculty which perceives time (r6
mpdroy alofyrikéy) is that which supplies their empirical basis, and there-
fore the ground of remembering them.

5 Far the easiest correction of the vooupévou of all MSS is Prof. By-
water's {dtaYroovpévov. Cf. 459% 8 i8¢ 100 Sravoovuévov 16 wdbos Todro &
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directly and essentially it belongs to the primary faculty of
sense-perception.

Hence not only human beings and the beings which possess
opinion or intelligence, but also certain other animals, possess
memory. If 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! would
have had memory ; 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
we have already observed) the consciousness of ‘formerly’; and
the distinction of ‘former’ and ¢ latter’ is a distinction in time.

Accordingly, if asked, of which among the parts of the soul
memory is a function, we reply: manifestly of that part to
which ¢presentation’ appertains; and all objects capable of
being presented [viz. alofnrd] are immediately and properly
objects of memory, while those [viz. voyrd] which necessarily
involve [but onfy involve] presentation are objects of memory
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 body? 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

kahovpey évumndlw, where tov Suavooupévov is used in answer to the ques-
tion raised 458 I in reference to 7ob vonrkod. 70 Suavveiochue can include
Reason as well as reasonizg.

1 Reading vyrav, not Gnpiwr as Biehl after Rassow. Memory is limited
to beings which have the sense of time (70 alofyrikdv), none of whom
possess pure intellect; so that if it were a purely intellectual function,
of aBdvarot might have it, but oi fvprol (or ra dvyra) could not.

2 It is an affection of soul and body conjointly, like all affections treated
of in the Parva Naturalia. The clause 76 . . . evaris difficult, but may be
right. That thing, the € of which is pyjun, is a ¢dvracpa 4512 15,
and pwipy itself is a é€is §j mdbos of an alofnows or dmohyyrs 449P 25. What
then is the wdfos here the é&is of which is uviun? We must conclude it to
be the ¢dvracua (which in 450% 10 we saw to be mdfos Tijs kowvijs alabioews),
to be described later on as eixov of its original. The word wdfos here does
not mean an affection of the particular alo8nots or vméAnyrs, as in 449° 25,

AR PN . . 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
persons do who make an impression with a seal! 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 of the
seal were to impinge on running water ; while there are others
in whom, owing to the receiving surface® being frayed, as

5 happens to [the stucco on] old [chamber] walls, or owing to

10

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 memory ; 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

quick and those who are too slow have bad memories. The

former are too soft,® the latter too hard [in the texture of
their receiving 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

s is absent if the latter, how is it possible that, though per-

ceiving dlrect_ly 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 'aetually remembers, this impression is what he

but an affection of the auqurucq Yuxn 76 mdifos is here, therefore, in
apposition to 70 yiyvdpevoy &a s KT\, 450" 29, and rotovTor olov {wyp. Ti
is the w/hole predicate after elva.

! This explanation of memory with the simile of the seal-impression is
taken almost literally from Plato, Theact-tus, 191 D.

2 Before {rixesfut supply ré dexdpevor from v 5. For the above inter-
pretation of Yrxesfar cf. Galen Iporpenrids, § 19 Tovs -rmxovs' .. ypadals
KEKoo/.Lr;O'Ha( i

3 dypdrepot. 76 Uypdy, ‘the moist’ = the elemental quallty which ex-
plained softness in bodies; just as w6 £ppdy, ‘the dry’ (& notion funda-
mental also in 76 oxAnpdy) explained hardness.
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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, :

nay, actually occurs in experience. A picture?! 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
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 also? a
mnemonic token. Hence, whenever the residual sensory
process® implied by it is actualized in consciousness, if the
soul perceives this in so far as it is something absolute, it

450b

o
(8]

r
e

appears to occur as a mere thought or presentation; but if .

the soul perceives it gua 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] scen

the actual Koriskos, contemplates it as a likeness of Koriskos,
and in that case* the experience involved in this contempla-
tion of it [as relative] is different from what onc has when he
contemplates it simply as a painted figure—[so in the case of
memory we have the analogous difference, for], of the objects®

' The apodosis to oiov krA. begins with o¥re P 24. {gov here and below
= ‘picture’ generally, not  picture of animal’. This use of the word is
as early as Empedocles (Karst. 372), and Herod. iv. 88. To restrict the
meaning here to painted animals would spoil the illustration, since then
{gov would be relative at once and from the first.

? Freudenthal thinks the xai{ unmeaning; but on the contrary it is
indispensable. The relative ¢dvraopa is as i were an elkdv (for this is
only a simile), and this is also a ‘reminder’. So in 45122 & elkaw,
pynpdvevpa, because it is an elkav it is a ¢ reminder’.

3 Every such ¢rivraopa depends for its possibility on a «ivpois within the
organs, which persists as a survival or relic of the original perception.

* The reading of Bekker re ... re (450° 31-451* 1)—a rare mode of
conjunction—might mark the parallelism between the cases. But EMY
have 76 év for €év te in 4512 1, and this has been translated.

5 o év is, by a sort of ¢ Attic’ apposition, subdivided into the 76 pév and
76 8¢ 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.

We 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
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

10

—
W

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 thc case of 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
from mental derangement ; 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 it; which implies
nothing else [on the learner’s part] than the frequent con-
templation of something [viz. the ‘mnemonic’, whatever it may
be] as alikeness, and not as out of relation.

As 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 Jikeness 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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Next comes the subject of Recollection,! in dealing with
which we must assume as fundamental the truths elicited
above in our introductory discussions.? For recollection is not
the recovery’ or ‘acquisition’3® of memory; since at the
instant when * 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

nN

(¢}

1 In the first paragraph of this chapter Aristotle is occupied with
correcting what he thinks the imperfect views of wwiun as cwrmpia
alobnoews, and of dvduvnots as 6 Thy pvjuny dvamoleiv, expressed in the
Philebus 34 A-B. There is no reference, whatever to the metaphysical
‘ reminiscence ’ theory of the Aeno and Phaedo, as Thurot thinks. See
note on 451% 6. .

% Tois émuxetpnparikois Aoyows. In translating this, the authority of Bonitz
(/ndex, 99* 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 449P 15-29 where .the notion of memory as implying
lapse of time is developed. On this implication too the notion of Re-
collection rests. On this point the significance of ydp ® 20 turns. For
Gvdprnas is not priuns Aiyis just because the establishment of the ééis or
wadbos, in which pyigun consists, requires lapse of time; while it is not
pviuns dvaknyns because defore time has elapsed since the experience there
is no pwyun to be recovered, while af?er time has elapsed the pviun may
be revived by processes that are not dvaurjoes—by re-learning or re-
experiencing, instead of by an internal effort. .

3.That aviprnpows is not Aijyus pvijpns is argued, with reference to
a supposed initial moment of the pdbpois or mifnois regarded as con-
tinuous processes, in ® 21-25 drav . , . éyyiverar [with a parenthetic hit
(o¥r’ dvah,—mpoyéyorer) at the theory of dvaknyis] and with reference to the
final moment, when the pifnats or mdfnos is supposed to be perfected, in
ére.. . prnpovevee ® 25-31. Next it is shown, 4517 3 (é7¢) to 451P 6 (akoAevber),
that since uvijun (or prypovedew) is possible without dviprnacs, Ajyres priuns
again fails as a definition ; for dvduvnots always implies the recovery of an
interrupted pvipn. Finally it is shown P6-10 (08¢ ... dvappriokeafar)
that even dvdAnys pwnuns is not an adequate definition of dwiuvnats,
because one may recover uwviun by re-learning or re-experiencing (re-
perceiving, &c.). For two reasons then, this last and that given paren-
thetically above, 4512 22 (oddenia yip wpoyéyover), dvipvnats is not merely
dvaqyrs pvipns.  But the short parenthetical argument is used with
reference merely to the moment of the original experience (at which if
one does not acquire pvijuny, a fortiori he does not recover it), whereas
the argument 451P 6-10 is used with reference to the later period when
pvpun has now been established.

*as1=pafpy...niby, and * 23 éyyévpra. We must attend to the
meaning of the aorists, which is carefully calculated here by the writer.
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one ab znitio. It is only at the instant when the aforesaid
state * or affection [of the alofnois or dméAms ; see 449" 24]
is implanted in the soul that memory exists, and therefore
memory is not itself implanted concurrently with the con-
tinuous implantation of the [original] 2 sensory experience.
Further: at the very individual and concluding ? instant
when first [the sensory experience or scientific knowledge] has
been completely implanted, there is then already * established
in the person affected the [sensory] affection, or the scientific ®

" 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

v ag3. nébis kai o wiboss Here, if we should not read 7, we must take xal
=i. The mnemonic ésand 7ra€ac here are not to be taken for the primary
C‘cpcrlences referred to in ® 21, * 25,-where the words 7o mpéroy are used to
mark the- difference. But mdfos is ambiguous, rcferring sometimes (as
in * 26) tq the primary affection of the subject of a sensory experience,
sometimes (as in 449> 25) to the mnemonic affection which this experience
itself undergoes by lapse of time. In # 24 it has both meanings.

* 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 mlsconccptlon

s Kampe's explanation (after Themistius) of 7§ drdpg kal éoxdre here
as ‘das letzte und untheilbare Sinnesorgan’ is unsatlsfactory éoxdre
denotes the limit of the completion of the experience—the wdfnots or
pabnois. ~” {We agree with Kampe-and Themistius (241. 29, ed. Spengel),
and would transl’ate: ‘has come to be present in the individual and
ultimate organ.” Edd.] -

* "Fhere is no-tautology, and, if there were, Freudentlnl s 7t before -rw,
a 25,'“ ould not stave it off. The point of the propesition ére éyyéyove, Tire
évundpyee 78y lies in the contrasted meaning of these two verbs: when
once the wdfos or émariun has been perfectly engendered, thereupon or
therein the foundation of memory—the immanence of the wdfos or émoriun
—is laid. The wdfos or émoriun does not pass away, but abides as an
dpx i in the mind, which is the force of évumdpyer. But memory itself is
not there yet: time must first elapse.

To understand this passage we have to bear in mind Aristotle’s definition
of #8n as = 70 éyyds Tov wapdvros viv drduov pépos Tod péXlorros xpdrov
222 7. Thus 7dn’ here denotes the very moment of the event referred
to in 'ra) arop.w Kal- 60')((17'&) oTe TO 7rp<m'(w ey‘)e‘yove, legalded as first in
a coming scries of moments. The experience occursin the first moment,
and in that and all succeedmg moments the #ifos or iﬂ't(r‘rr]pq is found to
be established. 76 uév mdbos is balanced by 7o 8¢ pynpoveteww *29: the mdbos
or émarjun to which memory shall refer is now indeed implanted, but no
time has yet passed. Before 70 pvnuovetew is possible, time must have
passed. This wdfos is not the wdbos (or é€is) in which memory has been said
to consist.  The latter is a mdfos of the alofnacs or Iméhnyis, i. e. a modifica-
tion in their residual kwvjoes caused by lapse of time. The former is the
original sensory cxperience to which memory shall refer.

% Sc.in the person who has leuned it; after émwriuy understand @
pabdvre, .
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things [i. e. 7a ka8dAov] which are properly objects of scientific?
knowledge); but to remember, strictly and properly speak-
ing,2 is an activity which will not be immanent until the s
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.

Again® [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 451D
present act of recollection, to remember as a continued
consequence of the original perception or other experience;
whereas * 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
not necessarily imply recollecting], recollecting always implies

38

Y émoriun is a € dmodewcticp 1139° 31. In the sense in which it
is spoken of as Oduvduer (Met. 10872 15, cf. Locke’s ¢ Habitual Know-
ledge’) it can subsist in the mnemonic é&is; for we may ‘remember’
7& kafohov katd acupBeBnkds, as explained 450% 23-25. "Ewma: some of the
objects of émworjuy; for this word was (like our ‘science’) extended to
include even 7 mvkriki), and many other matters of the sort that can be
direct objects of memory. The question here raised about the term
émoripn being used of a é&s shows how far €& is from meaning a
‘having’ in this connexion.

2 ka8 aird, i.c. as distinct from 76 kard o. pr., and as opposed to 76
évumdpyew 1O wdabos i) Ty émoriuny. ‘Incidental’ as well as ‘direct’
remembering involves time-lapse.

3 Freudenthal is right in interpreting this argument as directed against
the proposition avipvpois = pwgurs Ajyns; for a person may have
acquired pviuny but not parted with it, and drduwnois implies always at
least an interruption of pwjup, though it implies more, as will be shown.
Freudenthal wrongly thinks that Aristotle will not allow avduvyo:s to involve
pvipns dvakprs at all—only a recovering of the émariun or alvfyois. But
the explessmn priuns avaknyrs was part of the traditional definition: dvahau-
Bdvew pvipny is used by Plato, PZz/. 34 B, and Aristotle has no objection
to it as a definition, provided it be qualified by reference to the m\eiwy
apynof ® 1o below. In accepting the expression, thus qualified, he may be
following the émiyetpnuarikol Adyor, 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
dA\\d 451Y 2. Just before, uvnuovevew = pwnuovetorra Suareketv, which is
comntrasted here with 16 dvakauBdvew Tiv émaripny § Ty alobyow.
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remembering,! and actualized memory follows [upon the
successful act of recollecting].

But secondly,® 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

10

15

the presence of some spring ® over and above that from which
they originally learn.

Acts 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, whenéver a subject experiences
the former* of two movements thus connected, it will [invari-
ably] cxperience the latter; 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
than they do by experiencing others many times; hence?

) The text is correct: o -pvnuovelew is a necessary ‘incident’ of 7o
drapepviofdar; and the latter'is accompanied by and implies a reinstate-
ment of f pwiun. This last is both the condition and the consequence
of dvdpwnous: the condition, for if there be no (potential) pviun, dvap. is
impossible (cf. 452* 7 otxéTt péuvnrad) i the consequence, for avapv. results
in the reviviscence of (actual) uviun. 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.’

? Even here Platc had been beforehand with Aristotle. Cf. P/kél. 34 B
Srav [ Yuxy] dmodécaca pviuny . .\ adbis TalTyy dvamolioy wdAw alTy év
€éavty, where both the interval of obliviscence and the internal activity
are required- for the definition of Recollection. So in the Afeno 85 D
76 & avakapBdvew altdv év avrg émarpuny odx dvamprioxesbai éoTwv |
mavv ye. Both in Meno 81 D and Phaedo 73 D recollection is conceived
as a {nrpouws.  Aristotle is superior to Plato chiefly in the detail with
which he examines the process of dvaprnots.

“ For the meaning of mheiwv dpx7 see below, 452% 4-7, and 452 11-12.

* Grammar and sense require éxeivyy here.

® How can one reason (&) from éviovs to évia? Try how one will,
one cannot, with Biehl's text, avoid logical absurdity -and confusion.
Read évias (sc. kwwnaets) ® 14, &\has ® 15, and é&repa P 16. Freudenthal in
recommending also kwovuévas P 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 ! certain [read rwds 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 series ? [of kurjoeis], 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 contiguous® with it.  Such is the empirical ground
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 effort * of seeking to

construction is kweiral Tis kivnailv Twva—not kweirar kivpots, The kwolvrt

451b

moA\d and kwnop kivpow below 4528 9, and the cwpardy Tv kel 453%°

22 stand oa a different footing; for there the person is supposed to
be making active voluntary efforts to stir up or arouse some idea.
Besides, the expression ai xwijoes éifovrar would be absurd: it is the
persons that éfifovras.

What Aristotle is thinking of here is the greater impressiveness of
some experiences as compared with others: he is not alluding to the
greater impressibility of some persons as compared with others ; but the
idea that he must also have referred to the latter point is possibly what
first corrupted the text. The use of pvnuoveiopev, however,—the first
person standing for all persons—shows that the latter point was not
intended here. )

! Here xwoipefa includes both the active and the passive sense. This
twofold aspect is referred to below b 22-23 {yrotvres . . . kai pj) (yrodvres.

? For the meaning of ro épeijs (which is not a amtmmmz) see Phys.
231% 22, 259 16.

% i.e. as coefficient in one total idea. °The association between the
parts and the whole would be the typical form of all association. This
fundamental law of all association of ideas might be called the law of
totality.” See Hoffding, Psyck. p. 159, E. T. Such seems the force of
the compound otweyyvs in P 20. By 7o »iv of course is meant not an
abstract instant of time, but the concrete filling of an instant. We may
begin by calling to mind what we were thinking of at azy moment,
or start from what we are thinking of 7zo0w. Thus the time-factor in
recollection is put in the forefront here, though not fully dealt with till
452" 7-453" 4

* For such non-voluntaiy dvduvnows cf. infra 453 17-18. The train of
ideas is part of the mechanism of nature, which the will avails itself of,
but which may lead to recollection without an effort of will.
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do so, viz. when the movement implied in recollection has
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 series
of which the beginning and end lie far apart, in order to see
how [by recollection] we remember?; one in which they lie
near one another  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 mpdypara, 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

order.®  Accordingly, therefore, when one wishes to recollect,

this is what he will do: he will try to obtain a beginning of
movement whose sequel shall be the movement which he
desires to teawaken. This explains why attempts at re-
collection succeed soonest and best when they start from a
beginning [of some objective series]. For,in order of succession,
the mnemonic movements are to one another as the objective
facts Hrom which they are derived]. Accordingly, things
arranged in a fixed order, like the successive demonstrations
in geometry,are easy to remember [or recollect],* while badly °
arranged subjects are rgmembered with difficulty.
Recollecting differs also in this respect from relearning,
that one who recollects will be able, somehow, to move,
solely by his own effort, to the term next after the starting-

b All dvdprnos if ‘successful ends in uvjup—actual memory. Hence it
is iSIe to say that uewrnofa: is confused with dvapiuviokeafa here or in
452° 7. : .

% 74 avveyyvs, i. e, a train of ideas whose extremes—the mnemonic dpx#
and y kivnas ¢ ékeivn’—are not far apart fiom one another; i wéppe just
above is the opposite. :

* There must not have been previous {(frnois or dvduwyots, for previous
(jrnoes or dvdprpats would have tended to establish fus, and to
prejudice, so far, our efforts to discover the natural =pémos of dvduvyots,
with which Aristotle is here concerned.

* The distinction of pviun and dvdprpois cannat.be preserved in eduvy-
pévevra and such compounds. .

® 1d padla here = 7 xbdnw of 1409V 5, 7 pérpa mdvres prnpovebovot piaANoy
oV xUOny. ;
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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 secks.
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 remembering?

4522

[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 /oci.?  The cause is that they pass
swiftly in thought from one point to another, e. g. from milk
to white, from white to mist® and thence to moist, from

-
o

which one remembers Autumn [the ‘season of mists’], if this -

be the season he is trying to recollect.

! Freudenthal is quite wrong in thinking that we should read here
dvappviokeabat, which indeed would rather require évepyeiv than éveivar in
what follows. See next note.

2 Cf. 163 28 (Bonits’ /nd. gives a wrong reference) kafdmep yip év 76
pvnpovikg pdvov of témor Tebévres €bfls mworovow adrd pvnpoveew. It was
a well-known fact, and the Simonidean mnemonic art, or art of topical
memory, was cultivated widely long before Aristotle’s time, as well as ever
since. Cf. Xen. Symp. iv. 62 (w1th Schneider’s note) ; Cic. de Orat. ii.

86-88; Auct. ad Herenn. iii. 16 to end; Quintil. Inst. Or. xi. 2 (de
memorld) Plato, Hipp. Mai. 285, where Hlpplas who has 7o prpuoviir
boasts of his power to repeat fifty names after hcarmg them only once.
Cf. also Arlstotle himself de An. 427° 19 mo‘rep ol év Tols p.w;;mvucots‘
7tépevor kal sth?\omuouu‘res, and 458 20 ofvr Dl. OokolrTes Katd T pynuovikdy
wapdyyehpa rifecfar Ta mpoBalNdpeva (where oi Sokodvres may be regarded
as gnvmg the impression present to the sleepers’ minds). Why Sokovsw and
éviore here, words which seem to express doubt of the pretensions of the
professors of the mnemonic art? But on the whole it seems best not to
adopt Sir W. Hamilton’s dn’ drédmwv, very tempting as it is; for (a) the
instances given here are not quite droma, and (4) Aristotle habitually
speaks with caution and reserve, often usirg such words as suggest
hesitation even when he cannot really be in doubt. Freudenthal suggests
raxwra for éviore, but this can hardly be ventured.

3 dfp, for Aristotle, is naturally and distinctively white: it is the im-
mixture of this that causes the whiteness of snow and foam. See Prantl,
Arist, de Coloribus, p. 105. The history of the word in classical usage
from Homer onwards shows that it properly meant thick or misty air.

b
Pyp
“
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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 numerical ! series
denoted by the symbols A, B, I, A,E,[,* I, H, ®. For, if he
does not remember what he wants at E,® then at E he re-
members O *; 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 s searching
for] when he has come to I, if he is searching for H or I.
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, ffom I % to.I or to A. If, then, the mind has

! Taking the series as numerical (see Smyly, Cl. R. June, 1906), the only
alterations of MSS. readings are (a) the insertion of L after E, which is
easy; (&) the alteration of E to [ in 2 22, which is also easy; and (c) the

‘insertion of 7ot before © in # 20.

? For the use of this as a numerical symbol 77z /e time of Aristotle
there is evidence enough. The disappearance of numeral letters from
our téxts is due to the rule by which the Byzantine and even earlier copyists
translated them into words.

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

* When he has come to E, the middle point, he will remember O ;
being at 5 he moves to 4, and by the proximity of these in thoucht
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 ©. We may bring
the case under the rule of 76 o¢veyyvs 451" 18-2z0. What he would get if he
moved upwards, viz. EC =11, is notmentloned asthisliesoutsidethe series.

® When he has come to r (still, of course, keeping hold of E) he
similarly obtains H, i.e. § + 3, or else he obtains I by ro évavriov (cf.
451® 19) thus: in the series 3, s, 7, of which 5 is 10 pégor, either éoyaror
with 70 pyéaov tends to brmg to mind the other éryarov. For this see V. £.
1106 33 seqq. Thus it is that from " E here he gets (or may get) I.
Allthe cases here given come, in fact, under two ofthe rules mentioned as
governing recollectlon in 451> 18 seqq.

¢ From " he may go to I by évavriérys as just explamed to A by
proxnmty in the series (To (ruueyyvs‘)
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not [when starting from E] moved in an old path! [i.e. one
in which it moved when first having the objective experience,
and that, therefore, in which un-‘ethized’ ¢dots would have it
again move], it tends to move to the more customary; for
-[the mind having, by chance or otherwise, missed moving in
the ‘old’ way] Custom now ? assumes the réle of Nature?®
Hence the rapidity with which we recollect what we fre-
quently ¢ think about. For as regular sequence of events is
in accordance with nature, so, too, regular sequence is ob-
served in the actualization of xunjees [in consciousness], and
here frequency tends to produce [the regularity of]® nature.

452a

3o

And since in the realm of nature occurrences ¢ take place which 452b

! a27. The well-supported uj) with 8itd mahawov has been here adopted.
Theonly change desirable would seem tobe theinsertion of roi before wakatod.
Critics have not seen how the ‘ makaidy’ may differ from the ¢ customary ’.
Suppose I want to recollect the name of the Spartan who said xpjpara
xpnuar’ dvijp, and get, as a clue, the abbreviation *Aristo” 1 once knew
the name well, but since then my reading habits have changed. If my
thoughts leap along their old path (as they nafwrally 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 ¢uors. Freudenthal, however, asks ‘ Aber ist nicht
eben 76 guwvnbéarepov ebenfalls eine Affection die man vor Alters gehabt
hat?’ This is the fons et origo erroris.

2 a 28 {8y, i.e. at once, upon the ‘old’ path having been missed,
custom takes the reins.

3 a 30, There being many possible paths for the mind to move in from
I", while that taken by it in its old, i.e. original, experience is only one,
if it misses this old track, ¢vos alone no longer rules: €os also now has
a power of interfering, and even deciding where it shall move. Thus
the ‘old’ track and the ‘customary’ are contrasted ; which is quite
intelligible, for the mind may have only moved once dia (rod) makawod, i. €.
from I to the desired goal, but gf7en from I to other points. Therefore
when once ¢ dvaptpvnoxduevos, or ¢ {nrév, has missed the old track, he
loses the guidance of ¢iois (for which see 451° 11) in his particular quest,
and falls under that of éfos. '

4 Reading & moX\dkes @ 28,

5 wowel ¢pvow. For the whole cf. V. £. 1. i. 1103220 (with Stewart’s
notes). ¢iois here=organic nature ; é¢dos=the realm of the actualization
of kwnoews in perception, &c.

6 4520 1. E MY omit p1 before duoiws® 2. We should, if we followed
these MSS., 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 ¢ios (cf. the frequent
mépuxe, especially in 451 11) implies a power making for order and
regularity. For wapa ¢piow cf. 770° g seqq. éort yap 76 Tépas (monstrous
birth) rév wapa Piow 71, mapa Pplow & ob macav xrA. (which last words
show that kere too he may be thinking only of organic nature). Cf.
767% 5, 1255 1 seqq. For dmo oxns cf. 1027° 12, but especially 1972 36
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are even contrary to nature, or fortuitous, the same happens
Jortiori 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,! and at other.
times otherwise, [doing the latter] particularly when some-
thing else somehow deflects the mind from the right direction
and attracts it to itself.2 This last consideration explains too
how it happens that, when we want to remember a name, we
remember one somewhat like® 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,* determinately or
indeterminately, the time-relation [of that which he wishes to
rec’ollect].: There is,—let it be taken as a fact,—something
by which one distinguishes a greater and a smaller time ; and
it is reasonable tothink th_at one does this in a way analogous

seqq 70 /Lél/ ‘yap amod 'rvxr]s' wav amo *rnv‘ro,uarou, TovT0 & OV 'n'al/ amd 'rvxqs
7] M.EV ‘y(lp TUX’] Kdl. T() (171'0 TUX’]S‘ G(TTEV 0(70l9 Kﬂl T() EUTUX'](TIIL (lll vﬂllpéflfl’ K(ll.
ohws mpakis. 310 Kkai uva‘ykr] 'rrqn Ta np(xk-ra evat TI]V Tuxnv. But he goes
on (197" 33) orayv 'yap 'yew;rm Tt [w -rm.r (j)vo‘ez] rrapa (])uaw, T0TE 0UK amo
TUXNs dAAa paXlov dmod 'ruv'roy.a-rov ‘ye'youwm ¢pauér, with which cf. 289® 26
also. Hcre therefore rixns =radropdrov.

1 ¢kei = éxeige (which Aristotle does not use). Cf. the regular éxeivn for
the xivyots to be recollected, ékeifer in next line, and éket just below 452° 10,
So @\es here \’ll’tua]ly-—u)\}\oa‘s (which also Aristotle does not use), though
it comes awl\wardly before the @\\ws in a different sense just followmg

2 EMY give airés for adréae ® 4, but this would make the person’s will
perverse, which would be foreign to the matter here. It is something e/se
that misleads his thoughts. For adrdoe cf. Plato, Rep. 369 D. We cannot
take dpélxy intransitively, but might read apércy (). Yet Aristotle
often leaves the indefinite subject to be supplied. [dpérky without a
subject and utrige, are difficult, Perhaps we should read adrés and
take acj)e?uuy intransitively. Edd.]

* wapdpowov. It is easy to supply prppoveloper from the precedmg
clause : there is no difficulty in the accusatlve, for wapdpotoy = wapdpoidr

7. (rather than oun,ua), and besides even if dvopa were supplied it could
stand as ;Lw”wv(uew takes accusatlve even with such ‘outer’ object. Cf,

409b 5 T4 pétpa mdvres ,uwyum'svovtn ;1(17\)\01/ Tdv XUony.

* yvopilewr properly = to ‘cognize’ (or get into the mind) X voely = to
have in mind. The determinate cognition of time is explained and
illustrated (down to P24) by the mathematical mode of determmmg
distance. Then, from P 30, the indeterminate mode of estimating it is
considered. Knowing the time is a prime help. towards’ recollecting the
other circumstances of an event. The time-association is a chief
element in the memory-idea. Aristotle’s time-xwijoes in what follows
may perhaps, as an assumption, be compared with Lotze’s.‘local signs’.
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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 thinks® 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. c. ‘like’ to those of objects and
events]. Therefore, when one thinks the greater objects,
in what will his thinking those ? 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
to the forms® [of distant magnitudes], so, too, we may
doubtless assume also something else proportional to their
distances. As, therefore, if one has [psychically] the move-
ment in AB, BE! he constructs in thought [i.e. knows
objectively] I'A, since Al'and I'A bear equal ratios respectively
[to AB and BE], [so® he who recollects also proceeds]. Why

then does he construct 'A rather than ZH? Is it not because?
1

by the help of pavrdopara.

2 br3 read with EMY &rav 7a peilw voy, 61t éxeiva voel §j Td éhdrro;
8re voet being used for more usual infin. after dwiger. One feels that éxeiva
must refer as elsewhere to the real or ¢ outward things’.

3 byg eldeowr. This reminds us of the def. of aleOnois (424 2 18) as
85Kru«‘w OV uzaenrau €l0&v dvev s UAys. The word is more general than
oxipara, including ‘ forms’ of events as well as of objects, stored (without
the matter) for use in imagination and memory.

4 See Figure, BE=the psychic analogue of the eidos of a real object; AB
=the analovue (the @AXo of © 16) of its dmdornua; TA = the real object; AT'=
its real distance. v AB sc. kivpow.  All the lines are lines of ‘movement ’,
by moving in which the mind ‘constructs’ real things and distances. wvoeiv
is used here of the inner or representative lines (the given data), moteir,
except in P21, of the outer objects constructed in thought, or, in other
words, objectively known. Possibly mojjoar should be read for vofoa
in P21, The epistemological implications of woelv here are interesting.

5 Not the same as saying AT:TA::AB: BE, for so we should not have
«aiy but &g §) AT wpos Tv T'A, obrus ) AB mpds 7w BE. The proposition =
AT : AB::TA : BE, as requlred by the reasoning.

¢ The appllcatxon of the geometrical illustration (prefaced by &omep ¥ g
above) to memory is left to the reader, and the apodosis did not need to
be expressed.

" Manifestly AB : BE : : AT : TA, But if AT': AB were unknown, I'A
could not be determined. We have, however (thanks to the power
& kpiver ¥ 8 above) the ratio of Al': AB, viz. © : I. Thus I'A is determined ;
for when the mind moves in the xivjois AB, BE, it moves at the same time
in that of the determinative ratio ©:1. In constructing ZHit moves similarly
in BE, but now the concurrent determinative ratio is K : A, We know

452b

-

voel : the vinors referred to here and below is of course carried on -
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DE MEMORIA ET REMINISCENTIA

as AT'' is to AB, sois © to 1? These movements therefore [sc.

in AB, BE, and in ©:1] he

has simultaneously. Butif he

wishes to construct to thought

" ZH, he has in mind BE in like

H manner as before [when con-

structing T'A], but now, instead

‘ of [ the movements of the ratio]

| ©:1, he has in mind [those of

the ratio] K: A; forK: 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 rcally doing so,
he supposes himself to remember. For one may be mistaken,
and think that he remembers when he really does not. : But it
is not possible, conversely, that when one actually remembers
he should not suppose himself to remember, but should re-
member unconsciously. TFor remembering, as we have con-
ceived it, essentially implies consciousness of itself. If, however,
the mavement 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.?

The movement - answering to the time is of two kinds.
Sometimes in remembering a fact one has no determinate time-
notion of it, no such notion as that, e.g., he did something or

other on the day before yesterday 2 ; while in other cases he has
AT. BE .
AB, BE,and that AB: BE :: AT : TAa; .. A= VI But © : I gives

. \ BE. ABx . .
Al'intermsof AB; e.g., AT' = ABx. Hencel'd = BN BEx. Simi-

] 1

A B rZO Il KA

larly, ZH would appear in terms of BE ; e.g. as BEy.
1'b 19 AT of the codices is right, as is T of EMY in b 20, [The above

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

? Biehl’s paragraphing is here wrong. érav ... péurprac ® 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. - What follows,
on_ the other hand, is explanatory

3 The ofov clause refers to pérpe—not to ov pérpe. Hence there is no
need of Freudenthal’s insertion 67t uévror woré émoinoer : no need as far as
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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 chronologically !, 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.”
For he who endeavours to recollect 7nzfers 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.

! kara tov xpévor. For 76 dvappriokeobar is not only logically but
chronologically posterior to 6 uvnuoveverr. My is the presupposition of
dvdpryots. A memory must have been grounded, and one must (potentially)
rentember, before one can recollect. Cf. 451V 1 seqq., 4522 7.

? The ocvuN\oyiouds here is an inference from effect to cause—from the
¢avraopa to its origin in past experience, and the process is compared to
the {#rnois involved in deliberation, for which cf. V. £.iii. 1112Y 20-24
o yap Bovhevduevos Ecike {nretv kai dvalvew Tov elpnuévov Tpémov domep Oud-
ypuppa . . . 7 8¢ Bovhevais miga (frnots, kal T6 Egxaroy év Ty dvakioet wpdruy
elvat év i) yevéaer.  Thus, in dvdpvyots, dvdlvots of the ¢dvracpua, by the help
of associations, brings back 6 dvauprnoxdpevos to the wpayua. dvdpryois
proceeds analytically to account for the ¢dvracua. The only deductive
factor in the process is the major, that every such ¢dvraspa must have
a cause (viz. an ‘ experience’) or be capable of being accounted for. This
starts the process of {frnaws. While BovAevats ends by finding out ¢4e way fv
act, avdprneis ends by placing the ¢pavraopa inits relation to past experience.
The guAhoyiopuds here=the deductive inference which starts the {gryos. +
the {frpouws itself.  ‘Syllogism,” as a rendering, is hopelessly wrong.
‘ Reasoning’ would serve but ¢ inference’ seems best.
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DE MEMORIA ET REMINISCENTIA

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

The 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.? Those who
have moisture around that part which is the centre of sense-

- perception suffer most discomfort of this kind. For when

it

once the moisture has been set in motion it is not easily
broyght to rest, until the idea which was sought for has again
presented itself, and thus the movement has found a straight
course.> For a similar reason bursts of anger or fits of tefror,

"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 on, 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 themr; yet again and again they find them-
_ selves humming the forbidden air, or using the prohibited word.
453b 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

U If dvapywvnokeoBa 18 is co-ordinated with 76 mapevoy\eiv, kai [odxér’]
being made copulative, the subject changes from v dvdpvmow to éviovs,
and there are other difficulties; but the sense would be in keeping with
825 (€ws dv éméNby 76 {yroipevor) and with a well-known fact, for which cf.
Prof. James’s Principles of Psychology, i. 681 : ‘ Something we have made
the most strenuous efforts to recall, but all in vain, will, soon after we
have given up the attempt, saunter into the mind as innocently as if it had
never been sent for.

2 In which memory consists, see 449" 25, 4502 10. :

¥ Cf. ong of Apolloma, apud Theophr. e Sens. §45, Dlels, Vor.sol’m/
P: 345, Kai yap Tols dvaptpvnokouévors THY a'rroplav elvat mepi T6 o"rr;eos orav 8¢
etpwut, Staokidyasfut kai draxovpifeabar Tijs MNvmys.  Circular motion tended
to continue : motion in a straight line, to cease. Cf. 261227-263% 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, 10
its formal definition, and the manner and causes of its per-
formance.

F 2
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CHAPTER 1

WiITH regard to sleep and waking, we must consider what
they are; 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

s 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, or some partake of neither and some

- of both.

Further, in addition to these questions, we must also
inquire what the dreain is, and from what cause sleepers

‘sometimes dream, and sometimes do not; or whether the

20

truth is that sleepers always dream but do not always
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

»
1)

3o

454 2

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.

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
and sickness, beauty and ugliness, strength and weakness,
sight and blindness, hearing and deafness. This is also clear
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
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 thcy
are asleep. '

But since! the cxercisc of sense-perception* docs 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®
affection® is not an affection of soul exclusively, and that
a soulless body has not the potentiality® of perception®.
[ Thus sleep and waking are not attributes of pure intelligence,
on the one hand, or of inanimatc 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 that” sleep and waking are not affections of such living
things as partake only of growth and decay, e.g. not of
plants, because these have not the faculty of sense-perception,

Ut

-

[¢]

5

1 Since waking is not peculiar to soul or body, neither is sleeping;
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 (wdfos) which renders ‘ potential ’ the alonots, whose
actuality is waking. But instead of concluding ‘neither is the mdfos
peculiar to soul or body’, 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 capadle (y” sense-perception’ ; which involves
the other point; and is really what he aims at. For to be capable of
alofdvesfar, without being actually aloBavduevos, is to be asleep: to be
incapable of it is to be incapable of sieeping as well as of waking. The
nerve of the reasoning is contamed in the parenthesis.

% i.e. in the form of éypiyopats.

3 Se. that of alalnos.

* Sc. Umvos ; see 4530 28, 29.

5 Cf. 454> 11-12, where also what is capable of sleeping is virtually
identified with 16 Svvardv alobiverfarxro kat’ évépy. alubavduevor.

% Sc. cannot sleep: Sleep, the 7ru€os, as the parenthesis shows, is
here regarded as 8uvaus, waking as évépyew, of alolnas. Vide de An.
IL 1. 412% 23-26.

" The clauses preceding Bq)\ou ércare only the preamble, not the reason,
of what follows. For ds ... érccf. 443" 23, 24.
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whether or not this be capable of separate? existence; in its
potentlahty, indeed, and in its relattonshlps it s separable [sc.
from 16 fpemrikdr].

Likewise it is clear that [of those which either slecp
or wake] there is no animal which is always awake or
always asleep, but that both these affections belong [alter-
nately] to the same animals.* For if there be an animal

‘not endued with sense-perception, it is impossible that this

should either? sleep or wake ; since both these are affections

! Capable of existing sepalately from 76 Bperricdy and the vegeta-
tive functions. With 7§ elvar cf. 448 20 (note), where 76 Adyw
explains it. Nowhere in the world can Aristotle find 76 aiabnricdy apart
from 76 fpenticdv. He cannot say that it is ywpiordy dwhas, or xwpoTov

i 'rn‘n'w, or peyédey, yet it is separate 7@ elvai, i.e. in its relationship to objects.

It is separate also i duvdpe This dlﬁ'erence may be expressed by
saymg that 76 Gpemricdv i isa divapus Bperric, vo alobnricdy a dbvas aladprucy.

vl Buva;m therefore = ‘in respect of its potentiality as part of soul’, or

briefly ¢ as a faculty ’
* rois abdrois Tdv (PJwr="the same animals * ', as in 4502 1§ érépats Tov (.=
‘ different animals’.

3 The difficulty of this whole passage becomes acute here. The
traditional translation involves a misuse of ofire before the infinitive. The
grammatical version would be —¢it cannot either sleep or wake,’ ofire . . .
oire explicating od. As the text stands this would make no sense. Inserting
1) before éyor we could restore sense and grammar. This has been assumed
in the translation. It is to be observed that the pév after doa in ® 15
has no_answering 8. But Aristotle would naturally have gone on from
‘plants’ to the case of animals which stood on the border line. Having
said that ¢vra (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 sleep or wake. In 778% 23-779% 10 he
considers such animals, viz. ¢uBpva; which (Ite there says) do not sleep but -
do something like it, ‘just like plants.” In Pol. 1335 24, too, he refers
to these before the stage of atofyos, before which stage éumowciofar 8¢t Tiv
up.B}\w(rw In another respect the received translation is wrong, for
el 7 éott {@ov Exov alobnow does not really = ‘if an animal is, &c.’, but

“if there be any ammal havmg nw&qmc the former would be repre-

sented rather by e éort {@ov 16 €xov ma’@r)my. Thus, too, ydap ® 21 first
gets any meaning, by making-it refer to o0 yap . .. &overin * 17. Then,
however, it appears that duoiws ...ratra ® 19-21 is out of its place. If,
however, we transfer this.to * 24 after alofnricot we find the next words
tautological. So that there is something almost certainly wrong with
the text. [ believe the insertion of pn 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 {@ov. At least its insertion has as
good critical ground to stand upon as that of 7 in 4492 3 (uy) aloddverar.
The general sense of #21-26 (o0 ydp . . . eypnyopévar) is—°For while
wwithout sensation no creature can do either, w/#/ sensation every crcature
must do both.’

An explanation of the passage from 219 to 32 commumcated 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.
But 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
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
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 casc of some
contraries one of the two must be present, while in the case of
others this is not necessary'; if waking is the contrary of
sleeping, and one of these two must be present to every animal:
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 ;

scholarly analysis of the sense and grammar, that his permission to print it
has been gladly accepted. Mr. Cannan suggests that in ® 21 we should read
ob yap €l i érm {fov, or {wov {pdpiov), and explains * 19-32 as follows:
‘But it is equally plain that there is nothing which has one of the two
always, but both affections belong to the same parss and Ainds of
animals [anZmals, for plants are excluded above]. For [(a) as to parts]
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 waking; 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 (8r¢) all
things having a natural éyov become incapable in time of that épyor;
therefore, that of which 76 alofdvegfac is an €pyov will become incapable
of 16 alobdiveocBar, and leave a blank which must be filled up with sleep,
its contrary.’

1 Read in 4354P 1 with EMY 7év & évavrior rév pév dviykn Odrepov det
wapetvar, tédv 8 of, There are certain pairs of contraries (e.g. kaxia and
aper, cf. 1145%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. .

4542
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origin sometimes morbid, sometimes not, so that the power-
lessness or dissolution of activity will be so or not; 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
sleeping. For sleep is an affection of the organ! of sense-

perception—a sort of tie or inhibition of function imposed on

=,
e

©
o

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. All

sleep, therefore, must be suseeptible of awakening. Accord-

ingly. almost all other animals.are clearly observed to partake
in sleep, whether they are aquatic, aerial, or terrestrial, sincc
fishes of all kinds, and molluscs, as well as all others which have
cyes, have been seen sleeping. ‘Hard-eyed’ creatures and
insects manifestly assume the posture? of sleep; but the sleep
of all such creatures is of brief duration, so that often it might
well baffle one’s observation to decide whether they sleep®
or not. Of 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 this* [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 tic,
imposed on sense-perception, while its loosening or remission
constitutes the being awake. But no plant can partake in
cither of these affections, for without sense-perception therc

! What affects the osgan, affects the faculty, and there is no need to
press the distinction here.

? If we cannot see that they are asleep, we can see them ‘couching’.
The notion of koity in kepdpeva is important ; the allusion to it contains
the point here.

8 peréxovar Tob kabevdew, 10l = xaBeldovar. The point is that mere ob-
servation cannot decide the general question: but with the a priori
argument (6 Aexeis Adyos) it helps to convince.

‘ [Read rodro for roire, with Bywater, /. P. xxviil. 243.. Edd.}
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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 well ; but
plants have none of these affections. A mark of this?! is

that the nutrient part does its own work better when455a
(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. ’

CHAPTER 11

We 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
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 soul; and since an
animal when asleep is unable to exercise, in the simple sense,
any particular? sensory faculty whatever, it follows that in
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 common; peculiar, as, e.g., seeing is to the sense
of sight, hearing to the auditory sense, and so on with the
other senses severally ; while all are accompanied by a com-
mon power, in virtue whereof a person perceives #za¢ he sces
or hears (for, assuredly, it is not by the special * sense of sight
that one sees that he sees; and it is not by mere taste, or

(37

)

—
[}

! Separableness of the nutrient from the sentient faculty.

? Sleep is an affection of the general faculty 76 aioOprikév wdvrov,
which does not preclude .such exercise of this as takes place in
dreaming.

% The text is exceedingly doubtful : cf. ® 25 72/7a (where the conclusion
of the matter is given) 86 kai wagw vmwdpxet Tots (@ots, and also the words
€l yap ¢ waoas Tt wemwovfévar & 27-8.

! But by the ‘general’ sense, g«a 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
zo sense; for there is one sensory function, and the controlling
sensory faculty is one, though differing as a faculty of percep-
tion! 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 it—a subject of which we
:5 have treated in our speculations concerning the Soul); 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
cach 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,

;0 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,
455b 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
neced in no wise follow. -

It is indeed evident from many considerations that slecp
does not consist in the mere fact that the special senses do
not function or that one does not employ them; and that
it does not consist merely in an inability to exercise the
sense-perceptions ; for such is what happens in cases of
swooning. A swoon means just such impotence of percep-

sl

176 & elvar aloBioe érepor.  Cf. 450 16 10 & elvar pavragrikgd. alobioé
governs 7ot yérovs. Cf. 449* 18 (note).
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/tion, 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
primary organ with which one perceives objects in general.!
For when this has become powerless all the other sensory
organs also must lack power to perceive; but when onc of
them has become powerless, it is not necessary for this also
to lose its power.

We 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 ¢ efficient’,
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 good 2 ; 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 * 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 of these appertains ;
inasmuch as these are best, and the highest end is what is
best: whence it follows that sleep belongs of necessity to
cach 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 thesc

1 See 449* 17 76 aloOnrikoy wavrov.

% dvaravos is an end, i.e. @ good ; but ZZ¢ end, i. e. the highest end, of
animal life is 76 algf. kal 76 Ppoveiv, to which mvos is subordinated. Cf.
infra » 23-25. The dyafév o 1s distinguished from 76 réos.

8 Anaxagoras held that all alofnos is perd ANomys. Theophr. de Sewns.
§ 29. Cf. also Aristotle, V. £. 1154Y 7 dei yap movel 16 {fov Gomep kai ol
puaiohéyor paprrpovot, T6 Spav, 6 dkovew dakovres elvar Aurnpdy.

4 The metaphor is plain enough in the Greek word dviravais.
No word in English seems to meet the case so well as ‘rest’. EM give

karapopdr, which, however, it would be difficult to translate here. But cf.
karaéperar, 456" 24..
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are Lo 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 bodics, from
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, thosc which
operate in sanguincous animals ; and that the causes operat-
ing in sanguincous animals gencrally are identical with those
operating in man.  ITlence we must consider the entire sub-
ject in the light of these instances [afforded by sanguineous
animals, especially man]. Now, it has been definitely settled
alrcady in another work that sense-perception in animals
originates in the same part of the organism in which move-
ment originates. This logus of origination is one of threc
determinate loci, viz. that which lies midway between the
head and the abdomen. This in sanguincous animals is
the region of the heart; for all sanguincous animals have
a heart; and from this it is that both motion and the con-
trolling sense-perception originate.  Now, as regards move-
ment At 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.  Of this
| cooling process| per se we shall treat hercafter.  In bloodless
animals, and insects, and such as do not respire, the ‘con-
natural spirit’ ! s scen alternately puffed up and subsiding
“1 the part which is in them analogous [to the region of the
heart in sanguineous animals]. This is clearly observable
in the holoptera |insects with undivided wings] as wasps and
bees; also in flies and such creatures. And since to move
anything, or do anything, is impossiblc without strength, and
holding the breath produces strength—in creatures which
inhale, the holding of that breath * which comes from without,

Vord Todporor wretpa, ioe. the mredpa which is naturally inherent, as
opposed to that inhaded (16 Gipaber émeiraxror).

Y Qopaler is short for § rot 8dpabey mvedparos kabefis, as iy odppuros
also - 100 gvudiTor mrevparos kifefis.



CHAPTER 1II

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 movement!is, in every
animal, attended 2 with some sense-perception, either internal
or external 3 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-
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. Why
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 ¢ Of Problems’.

CHAPTER III

The point for consideration next in order to the preceding :

is:—What are the processes in which the affection of waking
and sleeping originates, and whence do they arisc? Now,
since it is when it has sense-perception that an animal must
first fake* food and receive growth, and in all cases food in its
ultimate form is, in sanguineous animals, the natural sub-
stance blood, or, in bloodless animals, that which is analogous
to this;; and since the veins are the place of the blood, whilg
the origin of these is the heart—an assertion which is proved

456a
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by anatomy—it is manifest that, when the external nutriment -

! xwelrar . . . alofBymypie. Aristotle does not mean that whenever one
has an algfnois he moves (or is moved) locally. The wweirae here and
the xweiv ® 15 refer to Joca/ movement, involving output of bodily energy,
not to the xivnais (or stimulation) of sense.

2 220 If instead of ywopévys (*20) yevopévns were read, the movement
should be regarded as prompted by the perception—a very important
difference.

3 olkeias 9) d\horplas : arising either from an intra-organic or an extra-
organic stimulus. ]

* i.e. gua animal; before this, in the embryonic stage, it grows 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,
is converted into blood, and makes its way to their source
[the heart]. We 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
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

d

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.
Persons, too, who have fallen into a deep trance, and have

comc 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].

As we observed above, sleep is not co-extensive with any and
every impotence of the perceptive faculty, but this affection is
onc which arises from the evaporation attendant upon the
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 ¥ 30] it turns back again, and moves
downwards in a mass. This explains why fits of drowsiness are
cspecially apt to come on after meals; for the matter, both the
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 aslcep. A confirmation of this appears from consider-

~



CHAPTER 1III

ing the things which induce sleep ; they all, whether potable
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

456 b

30

25

prior to digestion. Moreover, some kinds of illness have 457a

this same effect ; those arising from moist and hot secretions,
as happens with fever-patients and in cases of lethargy.
Extreme youth also has this effect; infants, for example,
sleep a great deal, because of the food being all borne upwards

—a mark whereof appecars in the disproportionately large size ;

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
epileptic ? seizures; for sleep is like epilepsy, and, in a sense,
actually is a seizure of this sort. Accordingly, the beginning
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,
whether the infants themselves, or 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,

1 If év be right, Ajfupyos may be either a substantive or an adjective
in agreement with wvperois understood.

2 Not 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 generalrule,
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-
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 the ‘atra-
bilious’ addicted to sleep, for in them the inward region is

. cooled so that the quantity of evaporation in their case is not

3o

4570
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great. For this reason they have large appetites, though
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].

Hence it is plain from what has been said that sleep is
a sort of concentration, or natural recoil,! 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-
ingly [in sleep] the upper and outward parts are cool, but

1 What is meant is otherwise expressed, 458% 10 guvewopévy «krA.
dvrurepioTacts is not here used in its strict sense, in which it involves real
‘circulation’. Hence ris goes with it as well as with ovvodos. dvrimepiora-
aus 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., 459 2, 472Y 17 ; Zeller, Plato (E.T.),
p. 430; Zeller, Arist. i. 515, ii. 378, n.) So Aristotle explained physical
facts like the motion of projectiles. Plato, 7Zm. 79 B-E,.uses the word
mepwbelv for what A, refers to dvrimepioragis. We 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 r7s dpxijs 454" 2, ¢.7.
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the inward and lower, i.e. the parts at the feet and in the
interior of the body, are hot.

Yet 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,! 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
case before us, may it be that, when the hot substance ascends,
the cold rallying to meet it cools [the aforesaid parts], deprives
their native heat of all its power, and compels it to retirc?
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,? sleep comes on when
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 quantity® [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)
is withdrawn ; and this, when it befalls* them, causes uncon-
sciousness, and afterwards® phantasy.

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

bl
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! b g. There should be only a comma after rotatra. 8¢ here gives the
argument from the opponent’s point of view, and = for’.

2 De Part. An. ii. 7, 6532 10.

® A new factor—mechanical pressure—is here introduced.

Y émmegdv sC. 10 vmeowdofar 16 fepudv. Bonitz, Ind. 267% 32 makes
70 Bepudy alone agree with émmeady, and so Freudenthal translates ¢ wieder-
eindringend erzeugt das Warme Bewusstlosigkeit’. émurinrews expresses
a hostile attack, an onset.’

~

® ¢ Afterwards’, i.e. when the process of duikpious sets in ; cf. 4612 25.
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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,
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
water once more; 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
nutrient and not unwholesome, becoming condensed, descends
and cools the hot. The tenuity or narrowness of the veins

- about the brain itself contributes to its being kept cool, and

G
"y

20

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.

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 effected! 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

5 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,® called the ‘great’ and the
‘aorta’. It is in the central chamber that the [above-men-
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

! Sc. in the heart; see below 2 19.

* Contained in the ‘ evaporated substance’ now collected back into the
heart. ) 3

8 Touse the term ‘artery’ here in translation would mislead any mere
English reader into thinking that Aristotle knew the difference between
arteries and veins. .
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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.

We have now stated the cause' of sleeping, viz., that it;
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/az® 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 ;0
for an animal to exist if the conditions which render it an
animal be not fulfilled), i. e, for the sake of its conservation*;
since remission of movement tends to the. conservation of
animals.

! This gives the cause 80ev 3 «ivnas, or efficient causc: the kinetic
energy of 7o fepudv. The material cause is 76 ivaBupmdpevoy, and the other

material conditions, regarded statically, i.e. in abstraction from their
Kkivnats.

2 §...dvrurepivTacis SC. yyvouévn. In 458 1 10 Bepudv is used for
16 cwparddes To avag. two Tob oupchurov Bepuov here. The agency which
causes the recoil is the cold of the brain: hence vmé 226 = (not ‘ caused
by’, but) ‘undergone by’. The imd¢ in this sense is curious, but avre-
mepioTaaes (corresponding to dvremeptorivar, not to dvrurepuordrad) is a sort
of manceuvre effected by the substance.

3 1. e. its definition or_formal cause.

* cwrypla is the final cause.

0
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458b DE SOMNIIS
CHAPTER 1

WE 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-
tion ; 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! 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

10 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

! 458 8. Read after Christ’s conj. oddév év. We do not perceive any-
thing in sleep with the particilar or special senses, but the mpérov alofprcéy
is active in the dream, i.e. we ‘perceive, in a way to be explained
in these chapters, with the general/ sense as re-presentative faculty.
Biehl wrongly marks the apodosis at dore P8: it really begins at oix
apa ye ¥ 9. The dore clause states the consequence of the fact contained
in the clause commencing ddvvarei 8¢, and therefore belongs to the
premisses. ‘ We cannot by sense perceive either the kowd or the bia
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 afterwards to be explained).’ Sucli is the argument.
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either truly or falsely. It is, however, a fact that the soul
makes such assertions in sleep. We 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
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 immediately 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
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.! Hence it is plain that not every ‘ phantasm’ in sleep
is a mere dream-image, and that the further thinking which we
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 of the case perfectly
well, the sun, nevertheless, appears® 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-
perception, in either case the illusion does not occur without
our actually seeing or [otherwise] perceiving something. Even

! The word ¢dvracpa here and in Y 24-is, according to Freudenthal, a
generalized ‘ vorstellung’, of the nature of a concept. But as we see from
458b 18 and 462* 29 1ts proper. application is to the dream-image. Here
that which is mapa 16 évimvior is not the mere ¢dvragpa, but the activity
of thought expressed in rifeabac eis 1o Témov pavraopa, this clause being
in apposition to &\Xo 7, which it explains. In 24, however, ¢dvraopa
seems to refer to that activity.

% doxei is here used 1mproperly for the more correct .pawenu See
de Aﬂ 428Y 1-3 Qaiverat pév & fJAwos wodtaios, wémearar & elvar peifw Tijs
oixovpévns. See also 460 18. We 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 ‘ persistent illusion’ of sense on
this point (of the size of the sun or moon).

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

459 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

U

fact being that the sense of seeing and the other senses may
possibly be then in a certain way affected, while cach of these
affections, as duly as when he is awake, gives its impulse in
a certain manner to his [primary] faculty of sense, though
not in precisely the same manner! 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

10

15

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,
but yet is not an affection of the faculty of perception in the
simple sense.? 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.

But since we have, in our work on the Soul? treated of
preserntation,! and the faculty of presentation is identical

! oby ... &amep: not directly from the alodnrdv, but indirectly or me-

diately from the residual «ivyois—the alofnua vrilowror.

? aloBdiveoBar amhos: opp. kard wpiégleawr, ¢ with a difference or qualifi-
cation” Dreaming is afterwards shown to be alofdvesfar in a secondary
sense, or kara ouvpBePnkds, 1. e, in virtue of the residual xwnoes left in the
organs after aicfnais has departed.

¥ 427 27-420% 9.

* The word ‘imagination’, owing to popular and psychological asso-
ciations, is unfitted to be a rendering of ¢arracia here, and ‘presenta-
tion’ is now a recognized term X re-presentation. For the operation
of ¢avragia in ordinary aiv@yois see 460" 18, where ¢paiverar = to have a
presentation—a ¢.rracua—not a re-presentatiom. Presentation differs
from aiofnous (in which it is involved). It is. the aspect in which that
which alefyoes apprehends is put before the mind’s eye, so to speak.

aigfnows takes the ¢idy dvev UAns of alobpra, and ‘ presents’ them as
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with ! 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 simply ? or in
some particular way—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 g«a presentative.

CHAPTER 1II

We 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
of sense-perception corresponding tx\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.

What happens in these cases may be compared with what
happens in the case of 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
things that are moved]. For that which set them in motion
moves® 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 they * come to a standstill.

material of thought or opinion. This explains how 7o elva ¢awaunxw (the
essential notion of a faculty of presentation) differs from 75 elva: algfnricg.
See 449® 16-20, 454* 19, 4552 21, with notes.

e inseparable numero, and in concrete existence, from it.

2 amh@s : without specifying particular conditions: rpdmoy 7wy, i.e. in
the way defined 462% 29, where the ¢dvraopa of the dream is said to be
formed dmwo Tijs kiwvnoews ToY alobnuarwer : the case to which the dream proper
is here restricted.

3 éklypoev not ¢ consuetudinal aorist ’, but referring to the time of kwijoav.
Still it may be rendered as in the text.

* &ws v oty sc. ta epdpeva. . While their movement lasts it is to this
cause it is due. The emphasis lies on roirov wov rpémor. The move-
ment lasts until the last thmg (portlon of air) has come into the place of
the first movement—¢éws tijs dpxys. See next note but one,

4359 a
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This we must likewise assume to happen in the case of
qualitative change?; 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.? This

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

"ina particular form of perception, for then, when we shift

10

the scene of our perceptive activity, the previous affection
remains ; for instance, when we have turned our gaze from
sunlight® into darkness. For the result of this is that one
sees nothing, owing to the motion cxcited 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

'-Not merely, as with projectiles, in change of place.

? éws tijs apyns. The process of d\\oiwats in a material body is like that
of dvrureploracts (see note 457" 2), which ends when the last thing moved
takes the place vacated by the first.  This place is 5 dpxn: i.e.
the place 8fev 3 kivnows dpxerai. 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 76 mAngiov, which becomes hot, while that which
was displaced again retires, and so on (xar’ dvra\ayjy TOV Témwv, as
Simplic. would say} until the process ends where it began. The air in
successive parts retires before the stone; what retires before v6 Gepudy?
70 Yruxpdr or 5 Yuxpérys, 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. What is it in the case of @éppavais (a word
which Bonitz omits in his Index, though it occurs 1067 12 ¢.v.)? The
answer is—7 fepudrns Tov dhov. With this the xivyaus (involved in the
@\holwats) ceases : for éarw oby 1) Bepudrys rivnars, dAXN" 7 éppavors (1067
12). We cannot look for an exact parallel to all this in the case of alofno:s,
which at most is only @\\oiwais Tis: yet something analogous to dvri-
meplgTaots seems to occur in the xwnoers that, as it were, ‘circulate’ between
the external ¢ points of sense’ (eye, ear, &c.) and the xiprov, between which
poles the xwijgets and the inhibiting forces (their negatives) move.

® If we had been gazing at the sun itself we should not see nothing’,
but continue to see the sun, as stated belo“ 459 V13,
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the same colour. Again if, after having looked at the sun
or some other brilliant object, we close the eyes, then, if
we watch carefully, it appears in a right line with the direction
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. And 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 ' still present themselves, for the things really at rest are
then seen moving: 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. Thesc
phenomena manifestly take place in the way above described.?

That the sensory organs are acutely sensitive to cven a
slight qualitative difference [in their objects] is shown by
what happens in the case of mirrors; a subject to which,
even taking it independently, one might devote close® con-
sideration and inquiry. At 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
offunditur; et novo quidem speculo haud facile est eius-
modi maculam detergere, veteri autem facilius. Quod fit
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! kai . .. peraBdMovow. Cf. 460Y 28-32 ai xwioes ai dmd Tdv . . .

ywipevar . . . $aivorrae.  From this we learn that ai here agrees with
kwvjoes, and that gaivorrar (which occurs in the clauses just before and
after) is to be supplied in the sense of ért paivovrar. peraBdAlovaw here
cannot be as Mich. takes it=‘undergo d\\olwos’, persistency of impression
after transfer of gaze being the point of the sentence, not wperaBol;
on the part of the xwvijoews (as with the colour images just before changing
to their complementaries, negatives, &c.). We have had it in this sense
of ‘transfer’ just above Y 13, where peraBd\wuer serves as Jaor. subj. of
#GT(ld)EpEUI b8, The fllll construction then would be : «ai ai dwo Tév Kevov-
pévay ¢ ()uuo;zeutu kiwnoes ére aivovrar) ;l.sraBa?\)\ouow (v &pw dmd
1@y Kkwoupéver) olov kTh. Of course ‘&8¢ copulat, xal intendit’. It is a
matter of indifference for sense or grammar whether after ofoy we supply
ai, or peraBdiAhovor. There is no need to suspect the ai as a piece of
dittography after xal in ® 18. In 460P 28 the conclusion of the whole
argument is set forth.
? i.e. by the persistence of the qualitative change implied in all per-
ception.
It is simplest to take mepi o xaf’ aird with okéarro dv,and understand
of course mjr Suivoww -(or something equiva ent) in the usual way with
GTT“TT']U{IS



460a

L1}

DE SOMNIIS

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

se habent; suapte enim natura sunt venosi,' 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

nescio qualem reddit, nempe talem qualiscumque iam antea

~est ipsec redditus ; hic porro superficiem speculi pariter afficit.

Ut enim vestimenta, [sic specula] quo sunt puriora, eo citius
sordescunt. (QQuaecunque enim pura sunt, si maculam acce-
perint, aperte ostendunt, et purissimum quidque exhibet vel
minimas turbationes. Aes vero speculare imprimis, propter
lévitatem quidem tactum qualemcunque sentit (aéris autem

15 tactum oportet pro fricatione quadam et quasi expressione

o

Ot

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 léve et purum est; namque per talia in altum et
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 it; and further that the organ which
perceives colour is not only affected by its object, but also

b prefaders dvres as if PpBalpoi not Sppara had preceded.

? The object of the parenthetic words is to explain not the &eor:, but
the fact that, although éveari, it escapes owr notice. This is due to the
fact that the a\loiwgis required for perception depends on the presence
of opposites (cp. e An., where the doctrine wdoyet 76 dvdporoy [0md Tob
avopoiov] wemovbos 8' Bpowdv éoTw is laid down as fundamental). Owing
to the identity of ¢lois here the requisite dvopoidrns does not exist:
hence 7 év 7ois Supage Tév y. nuiv ddnros. 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
into or mixed with them, but also those of the things which
are placed, or which grow, near the vessels containing them. .

In order to answer our original question, let us notv,
therefore, assume one proposition, which is clear from what 460b
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,! and
different persons according to their different emotions; for
example, the coward when excited by fear, the amorous
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 1o
emotions are excited. This is the reason too why persons
in the delirium of fever sometimes think they sce 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
according to the appearances.” The cause of these occur-
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! ¢y mwdbeary Jvres . . . 6 Bedkds, krh. The Secdds = the person whose

disposition or character inclines him to take fright; the ¢é8os = the
fright he gets into at any particular time. So with ¢ épwrikds and his
épws. mdby 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 wdfos x €€, see V.E. 11050 21-26.

2 mpos avrd : 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 something?! else gainsays the presentation.
Again, when the fingers are crossed, the one object [placed
between them] is felt [by the touch] as two; but yet we
deny that it is two; for sight is more authoritative than
touch. Yet, 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 alone? is stimulated,
provided only it be stimulated in the same manner® as it
is by the object.- For example, to persons sailing past
the land seems to move,* when it is really the eye that is
being moved by something else [the moving ship].

CHAPTER 1II

— 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-
selves ? not only when persons are awake, but also then, when

' As some senses are more authoritative than others, so 70 xptvor is
more authoritative than ro ¢avraeridr, and even than any particular
sense. The judgment, which recognizes the superior authority of sight
and makes us say (¢apév) that the objects are nof two, but one, is what
Aristotle here wishes to emphasize.

2 Without an object.

* The importance of this in explaining the illusion of dreams appears
fully in 461°28-9.

* xweigbar, kwovpévys are here both used of local movement, while
Kkwolvros, kwovuéps, just above were used of sense-stimulation.

® Biehl's text has been translated. éypnyopdrev: we have a gen. absol.
(not a dative after ¢aivovrar) because when awake people do not
notice them, although they are there. The elocw supplied by Mich.
in first clause is not necessary. P29 rov alofpudrev: the impressions
of sense as distinct from the exercises of sense—-aicioets. Tdv ipalbey

. 7@y éx Tol . impressions derived from objects in space around
us X impressions of our bodily states, e.g. twinges of pain, &c. alo8y-
parov agrees with révy kai rév. 'Evvrapyovodv in Biehl's text must be wrong,
for we cannot believe in his anacoluthia. The case is not like pAeBwdeis
dvres, 4602 5 ; for there, at least, there is a new sentence, and the subject
is grammatically different. Put we cannot part with alocOnudrey here:
ala@noewr would contradict 459" 27 dreNfovadr and 460° 2 (dmeNfivrwr);
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this affection which is called sleep has come upon them, with

even greater! impressiveness. For by day, while the senses

and the intellect are working together,? they (i. e. such move-

ments) are extruded from consciousness or obscured, just as 461a
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
interior, they [i.e. the above ‘movements’] are borne in? to
the head quarters of sense-perception, and there display them-
selves as the disturbance (of waking life) subsides. We 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
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 extremely 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
appears, while at other times one appears, indeed, but utterly
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the doctrine being that dreams are based dmé rév alofpudrev or dmo Tév
kwhoewv Tév alofnpirev, the alofioes of which have departed. Cf. 4612 19
and 4622 30. We should, therefore (in spite of MSS.), read évurdpyovow,
with Bywater, /. P. xxvm 243, 461 30. Besides it is emphatlcally not the
meqam but thelr quom or am’ﬂr]pa'ra that abide within: cf. 459% o
povoy évumdpyet év Tois alabnrnpiots évepyovody Tdv alebnoewy, d\Ad kai
dreNfovodv. Keeping Biehl's text, however, ¢aivorrac 460P 32 goes with
the preceding clause also, even without zeugma : for the xwnoeas can be
sald ¢aiveabar éypnyopérov = to ‘ present themselves * w/hen people are
awake, though they do not ¢aivovrar éypnyopdaw, i.e. appear Zo or get
noticed by them.

! kal paMkov. The trans. ‘evesz more’ has the advantage of requiring
¢aivovrar to be supplied but once, viz. in the od pdvor clause. We
get a perfectly good construction by making ka! the copula, but then must
supply palvovra twice. Besides kai ,uﬁ)x)\ou—wel magis is a stock expression.

? Surepyovodv should be évepyovody of which it is an attempted correction
in EMY; (1) it perverts Aristotle’s meaning, as the co-operation of aic®.
and dudvora is not necessary for the extrusion of the xwijoets; (2) Aristotle
nowhere else uses cuvepyeiv absolute]y nor can we supply here rais
xwnoeow ; (3) cf. 4612 5, aliti, whele évepyetv is used de re eadem.

3 katapépovrat, borne 77 (to the «ipiov alef.) from ta alodyripia, in which
svvmszuvm V.
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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
above described motion when too violent; 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-
portion as the blood becomes calm, and as its purer are
" scparated from its less pure clements, the fact that the
movement, based on impressions derived from each of
the organs of sensc, 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

3o hears; and so on with those also which proceed from the

461b

I

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-
self to see, or hear, or otherwise perceive; just as it is from
a belief that the organ of sight is being stimulated,! though
in reality not so stimulated, that we sometimes erroncously
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
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,
cach 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

! By objective visual impressions.
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of the sensory process, [is liable to illusion], so that the io
dream presentation, though but little like it, appears as some

actual given thing. TFor 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

actual! accompany it inwards. They 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 ,:
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 these: they arc
within the soul potentially, but actualize themselves only
when the impediment to their doing so has been relaxed ;
and according as? they are thus set free, they begin to move
in the blood which remains in the sensory organs, and which
is now but scanty,® 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 takei when sense was
actualizing itself; and when this, the true impression,* has
departed, its remnant is still immanent, and it is correct to say
of it, that though not actually Koriskos, it is like Koriskos.
For® when the person was actually perceiving, his controlling

w
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! The ‘actual’ are those in consciousness at the time when one is falling
asleep : the potential, those which had before that subsided into latency.
Cf. 4612 1,

2 Avépevar: 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.

* rob alofjparos Tov dAnbovs has here and in what follows to be
carefully distinguished from 76 aivfnua = the impression merely, when
the alofnrdv is gone.

3 Mich. explains 8¢ as = ydp, rightly ; for the dpoidrys of the Imddeippa
is derived from that of the dAjfes aiofyua, But he is wrong when he
makes 8re jobivero = 8te év 76 Umve ob karelyero Umd Tod aimaros. The
past tense might have warned him against doing so. Both this and
the &v pj mavredds refer to what happens in waking and normal
consciousness. The detection of a dream as such in sleep is men-
tioned below (4622 3) as an exceptional occurrence, and not part of the
dream proper; to introduce it here would only confuse, not illustrate

.::I 1‘.
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and judging sensory faculty did not call it! 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, * receives from
the movements persisting in the sense-organs, and mistakes
it —an impulse that is merely like the true® [objective]
impression — for the true impression itself, while the effect
300f 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 of 3
. alparos dnlwrikov Tob 6re 8¢ yoldvero. Biehl, in stating that Mich.
read pj after domep, P27, makes a mistake. Wendland’s (Mich., p. 73.
"12) note is ‘Gomep cum Arist. EMSUY (éomep py L) See next
note but one.

! The impression synchronous with actual perception.

2 &owep aicbavopevor. In the translation the text of Bichl has not been
followed. The retention (with Biehl, after L) of uf after domep ® 27, or its
omission (with Mich. and EMYSU), makes a great difference. It ought to

~be omitted : domep aloBavipevor is in sense opposed to kai alofavéuevoy ® 26,
and to ére jjofdvero P24, as the dreaming to the waking consciousness. When
one was actually percipient, the xipiov did not confound even 76 alofnpa 7o
a\nbés with Kopiogros & aAnfvds, nor does it when actually percipient ever
do so unless under some pathological condition ; yet (see 460 25) in the
quasi-percipient state of sleep, when not perceiving o alofypr 16 dAnbés
at all, but only its méhetppa, it is moved with this same movement (rovro
kuwvetrat, cf. 4637 18), and made to treat this (the imdAeyppa) not only as
if it were 76 akndés alofnpa, but as if it were a real thing. After alofpry-
piots P 29 there should be only a comma. The waking alofnpa is only ofov
Kopiokos, not actually K. The remanent aiofnua too is, but only in a
secondary degree, oiov 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 aicfnua for its object, when asleep
confounds distinctions, and mistaking the remanent aionua for the object,
is unaware of this mistake.

5 b2g, adrg with dpotoy. dhjfés here and above is to be kept distinct
from aknBuwos, as ‘truthful’ from °‘genuine’, according to the usual
meanings of these words. ¢ a\nfwoés K. = the genuine Koriskos: 7o
a\nbés alofnua = the impression which tells truth, i.e. the immediate
impression of K. yonder, as distinct from the {méAetppa, which speaks of
him as if there when he is not there. Hence it is that dAnfés and adre
should not be referred to the external thing. Two degrees of error
(whence the strong expression rocavry i dlvams) are usual in dreams:
(@) the alobnua 76 vméloumov is confounded with 76 alobppa 76 d\pbés ;
(6) no distinction is drawn between 76 alofnua 76 d\ndés and 1o wpaypa
76 dAnfwév. This fine analysis is (or may have been) founded on Plato,
Republic, 476 ¢ 16 dvetpdrrew dpa od T68e éoriv, édv Te €v Umve Tis édv T
éypnyopds TO Spowdy T py Spotoy dAN alrd Jyprac elvar ¢ Eowev
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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 sleep: if 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
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. And indeed some very young
persons, if it is dark, though looking with wide open ecyes,!
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
dream is a sort of presentation, and, more particularly, onc
which occurs in sieep; 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
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 of 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 dwaBAémavres x tmmoBAémovres, 4627 22,
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25 the crowing of cocks or the barking of 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 or sleeping, while the
one is present in the ordinary sense, the other also should be
present in a certain way. But none of these occurrences’
should be called a dream. Nor should the true thoughts,?
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

462D 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,® 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,

r0it is inevitable that, as a change is wrought? in them in
proportion to age or emotional experience, this reversal
[from non-dreaming to dreaming] should occur also.

! Those due to this ambiguous condition.

2 @\nbets évvorar @ c.g. when one says to himself ¢this is only a dream’.
Cf. supra 4622 6.

3 Reading 4 . .. karagepouévy moer with 1S U and Themistius. Biehl's
text is wrong, for it implies that the #pward movement of the dvabvpiao:s
causes sleep. Cf. supra 456° 26-8.

1 If we keep ywopévps (which suits ke’ HAiclar) 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) wdtn
which they experience. «ard mdfos does not mean ‘in consequence of
something that has happened to them’, or in consequence of some oze
emotion.



DE DIVINATIONE PER SOMNUM

CHAPTER 1

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
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. Yet the
fact of our seeing no probable cause to account for such
divination tends to inspire us with distrust. For, in addition to
its further unreasonableness, it is absurd to combine!® 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
to be something to discover the explanation of which surpasses
the wit of man. Well then, the dreams in question must be
regarded either as cawses, or as fokens, of the events, or else as
cotncidences ; either as all, or some, of these, or as one only.
I use the word ‘cause’ in the sense in which the moon is

1 b20-22. Bieh's comma after wmépumovra is wrong, unless another
comma be put after dhoyia. The clause mpds 7 @A\Ny dhoyia, which is
parenthetic, refers to the ‘abandonment of reason’ already noticed in
pndepiav airiav edhoyov just before. Besides the general d\oyia of referring
dreams to ¢ feds, there is the special dromia of his sending them to poor
creatures, not to wise men (cf. 463 15). The constr.is: 76 7¢ ... elva
kai 6. .. wéumwew ; it is the conjunction of the two things that is peculiarly
dromov. Thus 7e and «al are in their usual correlation here.
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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 al 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 walk; for the
463 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. Are we then to say that some dreams
are causes, others tokens, e.g. of events taking place in the
bodily organism? At 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
1o waking movements, which are more impressive. In sleep the
opposite takes place, for then even trifling movements seem
_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 ; or that they are enjoying honey or other sweet savours,
when only a tiny drop of phlegm is flowing down [the
1; oesophagus]; or 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

! rov dorépa =" a star or any star’: the star that does show out, whatever
star it be. The article is generic. The elo- not= ‘into our view’ but =
‘into the shadow,” when however, of course, it also comes into our view.
Bonitz, /nd., queries eiceh@elv here: why? The 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- 23
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 daytime; 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
of 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 30
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-463b
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. As 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. Why,
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 parallcl
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 no ‘fulfilment’, for
coincidences do not occur according to any universal or
general law.

U

o

CHAPTER 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,! however, for Nature [their cause]

1 Sawpdwa pévror, 7y yap Piots Sapovia, AN ob ein. Bonitz (/72d. 464 28)
followed by L. and S. -(s#b woc. Sawpdnos) explains ¢iows here as i 1év
iov {dov pias, Zeller, Arist. i. 421 (E. T.) takes the right view.
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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 dreams; 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
being merely like that of persons who play at even and odd.!

.For the principle which is expressed in the gambler’s maxim :

. ¢If you make many throws your luck must change, holds
. good in their case also.

30

That many dreams have no fulfilment is not strange, for
it is so too with many bodily symptoms and weather-signs,

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,

of the 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 zwvas about to happen is not

in every case what now 7s Zappening 5 nor is that which skal/
hereafter e identical with that which Zs now going o be.

Still, however, we must hold that the beginnings from

which, as we said,” no consummation follows, are 7ea/ begin--
nings, and these constitute natural tokens of certain events,

even though the events do not come to pass.

As 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 ¢pduis were to be thus limited we should have had adrév. Nature in
general is Sawovia as the province and theatre of God’s final causation,
and dreams (which are ¢uvowd) partake of the character of Nature their
cause. The general difference between feds and daipwy, feios and Satpdviov,
(that the Bm;mw is the offspring of the feds, the Satudvioy the handiwork of
the deiov) is here preserved.

1 Reading dpruifovres, Bekker's conj.

2 obk c’re)\e’aé)q: such is the force of the aor. For meaning of rwids cf.
notes 440? 28.
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involving beginnings which are not extravagant in any of
these respects,! 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 by Democritus, who alleges ‘images’ and ‘emana-
tions’ as its cause. As, 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 may well be that a movement and a consequent sense-per-
ception should reach sleeping souls from the objects from which
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
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 referred? to above. These considerations
also explain why this experience befalls commonplace persons
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 it; 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. With regard to the fact
that some persons who are liable to derangement have this

L as, i) robrwy pév undév: sc. vmepopias tas dpxis €xdvrov Tdv dvumviwy.
Mpdév is acc. of respect after Umepopias understood from the previous
clause. Perhaps pydevi would have been plainer; but the construction

is easy enough. Biehl by his proposed correction abrois ... Tois idobat
would seem to construe as if undév depended on éxdvror directly.

3

? i.e. those referred to '464% 1-4.

‘:,.f'

464 a

(323

-

o

[¥)

o



464 a

.
o

464 b

U

DE DIVINATIONE PER SOMNUM

foresight, its cxplanation 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.
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 morc
familiar. Atrabilious persons, owing to their impetuosity,! are,
when they, as it were, shoot from a distance, expert at hitting ;
while, owing to their mutability, the series of movements
deploys quickly before their minds. For even as the insanc
recite, or con over in thought, the poems of Philaegides,® e. g.
the Aphrodite, whose parts succeed in order of similitude, just
so do they [the ‘ atrabilious '] go on and on stringing sensory
movements together. Moreover, owing to their aforesaid
in(pctuosity, one movement within them is not liable to be
knocked out of its coursc by some other movement.

The most skilful interprcter of dreams is he who has the
faculty of observing resemblances. Any one may interpret
drcams which are vivid and plain. But, speaking of ‘resem-
blances’. I mean that dream presentations are analogous to
the forms reflected in water, as indecd we have already stated.
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 rcal objects.  Skilful, indeed. would he be in
interpreting such reflexions who could rapidly discern, and at
a glance comprchend, the scattered and distorted fragments

' Which do not suffer them to wait until the object of their speculation
1s near them.

* Probably should be ®\awidos, a name found in Lucian, /’sendologista,
§ 24, and Athenacus 335 B-E. But what were the poems referred to?
Did they go on like ‘The House that Jack built’? Ath. and Luc.
do not help to explain the point here, and Mich. and Pseudo-Them. add
nothing to what our passage yiclds. Michael only contrasts the desultory
manner of Euripides with the consistency of Philaegides in keeping to
a theme,
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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 amounts' to; for the
internal movement effaces the clearness of the dream.

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

U

Y b 15, The troubled dream ‘has this effect’, dovarar rotro. The kdke
prevents us from taking rotro with 76 évimmor = ‘the dream we speak of
has a certain effect.” Toexplain ¢ it is necessary, after Biehl’s conjecture,
toread rorovro. Therce is no analogy for rotré ¢ : Téde 7¢ is a totally different
kind of expression. But rowird e would be not only correct, but quite to
the point here. Not r, but rws, should qualify duolws.
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DE LONGITUDINE ET BREVITATE VITAE

CHAPTER 1

THE reasons for some animals being long-lived and others
short-lived, and, in a word, the causes of the length and
brevity 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 or diverse
cause that makes some to be long-lived, others short-lived.

5 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

465a

disecased state of the body and shortness of life are inter-
changeable, while in the case of others ill-health is perfectly
compatible with long life.

Of sleep and waking we have already treated ; about life
and death we shall speak later on, and likewise about health
and discase, in so far as it belongs to the science of nature
to do so. But at present we have to investigate the causes of
some creatures being long-lived, others short-lived. We
find this distinction affecting not only entire genera opposed
as wholes to one another, but applying also to contrasted sets?!
of individuals within the same species.? As an instance of

1 See next sentence, sud fisn.

? 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 kara yévos, and that between
man and man (who must be individuals 4@’ év €idos) kar’ eidos. Unless
we translate in the fashion I have adopted we must believe that there is
a confusion in the first sentence between yevos and eidos, 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.

CHAPTER U

In order to find premisses for our argument, we must
answer the question, What 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 rj
identical powers they are reciprocal causes of generation and
decay. Hence it is natural to -infer that everything eclse
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 2o
disease. These pass away even though the medium in
which they are found is not destroyed but continues to
exist; 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 reality; for, when the animal dies, the health
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 3o
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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CHAPTER 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
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
it exists cither absolutely or in the particular place where it
is?> But perhaps this is in onc 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
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 r¢fuse 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
would be destroyed by the environment.

If then that is so, what we have said sufficiently accounts
for the change; 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
one, for the nutriment?, to wit the smoke, which the former
takes a long period to expend, is used up by the big flame
quickly.

' Read #v 7podiy with Bywater, Journal of Philol. xxviii. p. 243,

instead of Biehl's 5 rpo¢hy fv. This obviates the necessity of treating
Tov kamviv 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 sourcc of 30
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.

CHAPTER IV

We 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
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. Next in order we find 1o
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. As a
matter of fact also it is a general rule that the larger
live longer than the smaller, for the other long-lived animals
too happen to be of a large size, as are also those I have
mentioned.

o

-
7

CHAPTER V

The following considerations may enable us to understand
the reasons for all these facts. We 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?! 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 air; 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
466 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 théir 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 thus translate rois odoe (Biehl). Bywater suggests rototrois instead
of obot ( Journal of 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 76 Murapéy is one of the recognized flavours ; cf. d¢ Sens., chap. iv.
442% 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
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 labour; 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 13
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
and scaly reptiles are of great size in warm localities, as also
are testacea in the Red Sea: 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 23
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 32
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.

Water animals have a shorter life than terrestrial creatures,
not strictly because they are humid, but because they are 467a
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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CHAPTER VI

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. Further they have
an oiliness and a viscosity which makes them retain their
moisture in a form not ecasily dried up, even though they are
dry and earthy.

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

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.

“There is a similarity, as has been already said, between
plants and insects, for they live, though divided, and two
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

25

30

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
and the other grows old; it is practically a case of longevity.!
The taking of slips furnishes a similar instance, for we might
say that, in a way, when we take a slié 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.

' r¢ MSS. (except. S. 7o) et edd. rob 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. They have their upper parts larger than the lower
(the male is more of the dwarf! 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 467b
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.® But this is our account of the reasons ;
for the duration of life and for short life in animals. It
remains for us to discuss youth and age, and life and death.
To come to a definite understanding about these matters
would complete our course of study on animals.

! j.e. with trunk and head disproportionately large.
2 Not extant.

-
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467b DE IUVENTUTE ET SENECTUTE, DE
VITA ET MORTE, DE RESPIRATIONE

CHAPTER 1

10 WE must now treat of youth and old age and life and
death. We must probably also at the same time state the
causes of respiration as well, since in some cases living and
the reverse depend on this.

We 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 g#a 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 excrement! is
discharged.

Plants are.the reverse of animals in this respect. To man
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 intermcdiate
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 they? take in their food, whether the
source of supply be the earth or each other’s bodies.

w

CHAPTER II

All 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- ;5
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.
All 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

! By this | imagine that 16 7ijs xothias wepirtopa (de Part. Animal. 111.
chap. viii. 671* 7) is meant, or more generally 16 Tijs Tpogpis (1I. chap. vii.
653b 13, &c.). Besides what we should call excrement, many bodily
secretions, e.g. yovy and ydAa, are called wepirrapara by Aristotle.

2 | take 7a pév and Ta 8¢ (468 11, 12) to refer to different classes of
animals. Herbivorous animals could be said to derive their food éx 7
vyns; 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 &' airév—will comprise ‘grafts and parasitic
plants, which only derive food indirectly from the soil’. Cf. Ogle,
Aristotle on Youth and Old Age, &c., p. 108. -

I 2
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15 food—is cut off, retain life in that member to which the mid-
dle remains attached. This can be seen to occur in many
insccts, 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.

While this member is indeed in actuality single, yet poten-
tially it is multiple, for these animals have a constitution

3o similar to that of plants; plants when cut into sections
continue to live, and a number of trees can be derived
from one single source. A separate account! will be given
of the reason why some plants cannot live when divided,

468b while others can be propagated by the taking of slips. In
this respect, however, plants and insects are alike.
It is true? 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.

14

CHAPTER 1III

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. All seeds are bivalvular, and

! 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.
? Susemihl and Biehl read &7.
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the place of junction! is situated at the point of attachment! 20
(to the plant), an intermediate part belonging to both halves.
It is from this part that both root and stem of growing things
emerge; 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. We have already asserted in our
treatise on 7/e Parts of Animals? that it is from the heart
that the veins issue, and that in sanguineous animals the blood 469a
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 1o
supreme organ of the sense-faculties in the heart, for it is
here that we must look for the common sensorium belonging

! T have followed Bekker's reading—j cvuméduker éxerar. kat 16 pégov
ktA. Biehl conjectures jj ovpmépucer dpyn Te kai 16 pécov—Fthe point of
junction is the starting-point and intermediate between the two halves.’
But if oupméduker has the same force as mpoowéduke in de Gen. Animal,
752% 19, 23 (¢.v.) it refers to the attachment of the seed to the plant.
Again, the sense which &yerat here bears is closely akin to that which we
meet with in the participle éxduevos.

2 Cf. de Part. Anfmal. iii. 665P 15.
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2
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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
5 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. Apart 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 gwa animal that an animal is said to be a living
thing, and it is called animal because endowed with sensation.
o Elsewhere in other works! 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.)

CHAPTER 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
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
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.

2

[e]

469b  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 posscssion 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

Y de Part. Animal. ii. 656 3.

e
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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 1o
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,
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

-

5

CHAPTER V

However, it is to be noticed that there are two ways in
which fire ceases to exist; it may go out cither 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.!] 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 2;
maintenance, the fire fails; 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 2o
evaporation. Hence not only is a smaller fire readily put
out by a larger one, but of itself? the candle flame is consumed

! Biehl thinks that an erroneous interpretation has suggested this clause.

® The going out of the fire is, in every case of pdpavos, in one respect
caused by the burning body itself, i.e. &y i¢s burning, and hence con-

suming its fuel. It is per accidens (xard oupPeBnrés : 465" 23 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 jllustration what occurs when coals are confined
in a brazier. If they are kept covered up continuously by the

10 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 possesscs. However, we have stated in 7/he Problems!?
the recasons 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).

CHAPTER VI

20 Everything living? has soul, and it%, 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

! No such passage is found in the extant Problems.
2 1. 19. Read (av and airy.
¥ This clause seems to be an interpolation.
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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, 470 b
and therefore these media furnish the source and means of
refrigeration, water in the one case, air in the other. We
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.

CHAPTER VII
(Chapter I of that part whick 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 ro
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 13
relatively to their bodily strength, is considerable. All
oviparous animals, e.g. the frog-tribe, have a spongy lung.
Also hemydes and tortoises can remain for a long time im-
mersed in water; 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 nced of 23
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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.

CHAPTER VIII (II)

Democritus of Abdera and certain others who have treated
of respiration, while saying nothing definite about the lungless
s0 animals, nevertheless seem to specak 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
471a their gills, air is formed in the mouth, for there can bc no
‘vacuumn, 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

10 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.



471

CHAPTER IX (III)

Further, the assertion that they draw in air out of the 20
mouth or out of the water by 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. 23
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 3o
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, thes
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 also; they should also, in the same way as fishes, draw in
air out of the mouth.! If in the former case it were possible,
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 ? that pro-
duces this effect upon them, and the reason given by Diogenes
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

-

(o]

—
i

! Araxagoras’s theory.
2 If the air is regarded as nutriment.
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animals also; as facts are, however, no land animal seems to
be suffocated by excessive respiration. Again, if all animals
20 breathe, insects must do so also. But many of them seem
to live though divided not merely into two, but into several
parts, e.g. the class called Scolopendra. But how can they,
when thus divided, breathe, and what is the organ they
employ ? The main reason why these writers have not given
a good account of these facts is that they have no acquaint-
25 ance with the internal organs, and that they did not accept
the doctrine that there is a final cause for whatever Nature
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, they would have dis-
covered the reason more speedily.

CHAPTER X (IV)

30 Democrltus however, does teach that in the breathing
animals there is a certain result produced by resplratlon,
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
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. For 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.

1o 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.

3]
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Death is the departure of those forms owing to the expulsive 1;
pressure exerted by the surrounding air. Death, however,
occurs not by haphazard but, when natural, owing to old age,
and, when unnatural, to violence.

But the reason for this and why all must diec Democritus
bas 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 or 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,
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. Yet neither is it a good account of these
even, as may clearly be seen from the facts and phenomena 30
of which we all have experience. Ior in hot weather we
gtow 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.

Yet 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 3
when the theory of Democritus would make them add fire

to fire.

(S}
w

CHAPTER XI (V)

The theory found in the 7%maeus, of 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

:5 function (to wit the admission and emission of the breath),
but treat it as though it were a contingent accompaniment
of life. Yet 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,

473 a for, because what enters does not adequately perform its
cooling function, we have as a consequence to draw the breath
frequently.
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CHAPTER XII (VI)

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.
To 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.

CHAPTER XIII (VII)

Empedocles also gives an account of respiration without,
however, making clear what its purpose is, or whether or not
it is universal in animals. Also 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:
reason why it exists in some only is that though almost
all animals are endowed with the sense of smell, the sense-
organ is not the same in all.

A more precise account has been given about this elsc-
where.! Empedocles, however, explains the passage inwards 473 b
and outwards of the breath, by the theory that there are

o

1 Cf. de An. iii. 421 10, de Sens. ch. v. 443* 4, 444% 7-15, Hist. An.
iv. 5342 16, de Part. Animal. ii. 659° 15.
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certain blood-vessels, which, while containing blood, are not
filled by it, but have passages leading to the outer air, the
calibre of which is fine in contrast to the size of the solid
particles, but large relatively to those in the air. Hence,
since it is the nature of the blood to move upwards and
downwards, when it moves down the air rushes in and
inspiration occurs; when the blood rises, the air is forced
out and the outward motion. of the breath results. He
compares this process to what occurs in a clepsydra.

Thus all things outwards breathe and in ;—-their flesh has
tubes :

Bloodless, that stretch towards the body’s outmost edge,

Which, at their mouths, full many frequent channels pierce,

. Cleaving the extreme nostrils through ; thus, while the gore

Lies hid, for air is cut a thoroughfare most plain.

And thence, whenever shrinks away the tender blood,

Enters the blustering wind with swelling billow wild.

But when the blood leaps up, backward it breathes. As
when

With water-clock of polished bronze! a maiden sporting,

Sets~on her comely hand the narrow of the tube

And dips it in the frail-formed water’s silvery sheen;

Not then the flood the vessel enters, but the air,

Pressing - within on the dense orifices, checks it,

Until she frees the crowded stream. But then indeed

Upon the air’s escape runs in the water meet.

So also when within the vessel’s deeps the water

Remains, the opening by the hand of flesh being closed,

The outer air that entrance craves restrains the flood

At the gates of the sounding narrow, upon the surface
pressing, '

Until the maid withdraws her hand. But then in contrariwise

Once more the air comes in and water meet flows out.

Thus too the subtle blood, surging throughout the limbs,

Whene'er it shrinks away into the far recesses

Admits a stream of air rushing with swelling wave,

But, when it backward leaps, in like bulk air flows out.

This then is what he says of respiration. But, as we said,
all animals that evidently respire do so by means of the
windpipe, when they breathe either through the mouth or

! The reading is difficult. Perhaps we should read k\ejrifpnt wailpiae
dtemeréos yahkoio, with Diels, Vorsokratiker, znd 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 1o
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 extremity of the roof of the mouth is, 2o
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.

CHAPTER XIV (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 question 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
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it, but are found to stretch out from it, as dissections?! enable
us to see.

10 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),? 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 way 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 heat; 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.

CHAPTER XV (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.

4752 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. They 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. They make
a sound as if of panting by means of air, for, in the middle

! According to Bonitz, /2d. p. 104* 6, the reference here and at 4782 35

is to a lost treatise of Aristotle’s on Anatomy.
2 De An. i. 4117 18, ii, 413Y L.
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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. The way in which
they move this region is like the motion due to the lungs
in animals that breathe the outer air, or to the gills in fishes.
What occurs is comparable to the suffocation of a respiring
animal by holding its mouth, for then the lung causes a
heaving motion of this kind. In the case of these animals
this internal motion is not sufficient for refrigeration, but
in insects it is. It is by friction against the membrane
that they produce the humming sound, as we said, in the
way that children do by blowing through the holes of a reed
covered by a fine membrane. It is thus that the singing
crickets too produce their song ; they possess greater warmth
and are indented at the waist, but the songless variety have
no fissure there.

Animals also which are sanguineous and possess a lung, 2o
though that contains little blood and is spongy, can in some
cases, owing to the latter fact, live a long time without
breathing; for the lung, containing little blood or fluid, can
rise a long way : its own motion can for a long time produce
sufficient refrigeration. But at last it ceases to suffice, and 2;
the animal dies of suffocation if it does not respire—as we
have already said. For of exhaustion that kind which is
destruction due to lack of refrigeration is called suffocation,
and whatsoever is thus destroyed is said to be suffocated.

We have already stated that among animals insects do not
respire, and the fact is open to observation in the case of even 3o
small creatures like flies and bees, for they can swim about in
a fluid for a long time if it is not too hot or too cold. Yet475b
animals with little strength tend to breathe more frequently.
These, however, die of what is called suffocation when the
stomach becomes filled and the heat in the central segment
is destroyed. This explains also why they revive after being
among ashes for a time.

Again among water-animals those that are bloodless ;
remain alive longer in air than those that have blood and
admit the sea-water, as, for example, fishes. Since it is
a small quantity of heat they possess, the air is for a long
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time adequate for the purposes of refrigeration in such

o animals as the crustacea and the polyps. It does not
however suffice, owing to their want of heat, to keep them
finally in life, for most fishes also live though among earth,
yet in a motionless state, and are to be found by digging.
For all animals that have no lung at all or have a bloodless
one require less refrigeration. :

CHAPTER XVI (X)

15 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-

zo out. All 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 silakes. 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

soand sleep on shore or, when they do so in the water, keep
476 a the head above the surface in order to respire. But all with
gills produce refrigeration by taking in water; the Selachia

and all other footless animals have gills. Fish are footless, and

the limbs they have get their name (mrepiyror) from their

s similarity to wings (wrépv€). 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 (wveduwr) from its function as a re-

10 ceptacle of the breath (mvefua)), 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 somc animals have gills, others lungs,
but none possess both.

—
wm

CHAPTER XVII (XI)

Every 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
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.

We shall state further on how it is that these organs have z;
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. At 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
food ; 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 mouth; they have no windpipe and hence can take no

N3
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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

10 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.

CHAPTER XVIII (XII)

Among water-animals the cetaceans may give rise to some
perplexity, though they too can be rationally explained.

1;  Examples of such animals are dolphins and whales, and
all others that-have a blow-hole. They 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 they 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 lics before the brain and thence discharges
water.

30 It is for the very same reason that molluscs and crustaceans
admit water—1I 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

477 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 3
the History of Animals?

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. fo

CHAPTER XIX (XIII)

An account must next be given of refrigeration and the
manner in which it occurs in respiring animals and those
possessed of gills. We 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?*5
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.? 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 ?°
lung is purest and most plentiful is the most erect, namely
man; 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. As 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 water; 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.

CHAPTER XX (XIV)

Empedocles is then in error when he says that those
animals which have the most warmth and fire live in the 477D
Y Cf. Hist. Animal. ii. ch. 2, iv. chh. 1-3.

2 Which are cold. Hence a higher soul entails more heat. Biehl,
however, reads ixfiwy.
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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 occupy; for water has less heat than air.

s 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

1o 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 betwcen the material of
which any 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]?,
while that which is due to the dry will*be found in the dry.
Thus trees grow not in water but on dry land. DBut 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-

! The clause within brackets is supposed by Biehl and Christ to be
spurious.
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sively fiery. They would migrate thither not on account
of its cold but owing to its fluidity.

Thus the natural character of the material of objects is of 30
the same nature as the region in which they exist ; the liquid
is found in liquid, the dry on land, the warm in air. With 478a
regard, however, to states of body, a cold situation has, on the
other hand, a beneficial effect on excess of heat, and a warm
environment on excess of cold, for the region reduces to
a mean the excess in the bodily condition. The regions
appropriate to each material and the revolutions of the
seasons which all experience supply the means which must
be sought in order to correct such excesses; but, while states
of the body can be opposed in character to the environment,
the material of which it is composed can never be so. This,
then, is a sufficient explanation of why it is not owing to the
heat in their constitution that some animals are aquatic,
others terrestrial, as Empedocles maintains, and of why some
possess lungs and others do not. . 10

CHAPTER XXI (XV)

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.
All animals with a full-blooded lung require rapid refrigera-
tion because there is little scope for deviation from the normal
amount of their vital fire; the air also must penetrate all
through it on account of the large quantity of blood and heat
it contains. But both these operations can be easily per-
formed by air, for, being of a subtle nature, it penetrates
everywhere and that rapidly, and so performs its cooling
function ; but water has the opposite characteristics. 20

The reason why animals with a full-blooded lung respire
most is hence manifest ; 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.

—
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CHAPTER XXII (XVI)

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 of Animals?
The universal cause of the need which the animal has for
refrigeration, is the union of the soul with fire' that takes
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
evidence as to how the heart is situated relatively to the gills
we must employ dissections, and for precise details we must
refer to Natural History.! As 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
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 extremity of the heart a tube of a
sinewy, arterial character runs to the centre where the gills
all join. This then is the largest of those ducts, but on
either side of the heart others also issue and run to the
extremity 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-
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,

Y Hist. Animal. i. ch. 17, iii. chh. 2-3. * 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.

CHAPTER XXIII (XVII)
(De Vita ct Morte 1.)

To 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
cause of death is external, the latter when it is internal, and!
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 479a
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
by the natural inferiority of their constitution, as it is in
insects also.

The source of life is lost to its possessors when the heat

5
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1 Read comma after adrg.
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with which it is bound up is no longer tempered by cooling,

10 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 ex-
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. Little 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. All 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.

CHAPTER XXIV (XVIII)

Generation is the initial participation, mediated by warm
substance, in the nutritive soul, and life is the maintenance of
3o 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.



479D

CHAPTER XXV (XIX)

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, 1o
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 13
constitution of the organ.

CHAPTER XXVI (XX)
(De Vita ct Morte I1.)

In connexion with the heart there are three phenomena,
which, though apparently of the same nature, arc 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 or waste 20
products. It occurs, for example, in the ailment known as
‘spasms’ 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 3o
matter formed by 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.
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In the heart the beating is produced by the heat expanding
the fluid, of which the food furnishes a constant supply. It
occurs when the fluid rises to the outer wall of the heart, and

5it goes on continuously ; for there is a constant flow of the
fluid that goes to constitute the blood, it being in the heart
that the blood receives its primary elaboration. That this is
so we can perceive in the initial stages of generation, for the
heart can be seen to contain blood before the veins become
distinct. This explains why pulsation in youth exceeds that
in older people, for in the young the formation of vapour is
more abundant.
10 All the veins pulse, and do so simultaneously with each
other, owing to their connexion with the heart. The heart
always beats, and hence they also beat continuously and
simultaneously with each other and with it.
Palpitation, then, is the recoil of the heart against the
compression due to cold; and pulsation is the volatilization of
the heated fluid.

=
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CHAPTER XXVII (XXI)

Respiration takes place when the hot substance which is
the seat of the nutritive principle increases. For it, like the
rest of the body, requires nutrition, and more so than the
members, for it is through it that they are nourished. But
when it increases it necessarily causes the organ to rise.

20 This organ we must take to be constructed like the bellows
in a smithy, for both heart and lungs conform pretty well to
this shape. Such a structure must be double, for the nutritive
principle must be situated in the centre of the natural ! force.

25 Thus on increase of bulk expansion results, which neces-
sarily causes the surrounding parts to rise. Now this can be
seen to occur when people respire; they raise their- chest
because the motive principle of the organ described resident
within the chest causes an identical expansion of this organ.
When it dilates the outer air must rush in asinto a bellows, and,

30 being cold, by its chilling influence reduces by extinction the

480 b excess of the fire. But, as the increase of bulk causes the

' Ogle reads Jrukrikys = cooling.



CHAPTER XXVII (XXI) 480D

organ to dilate, so diminution causes contraction, and when it
collapses the air which entered must pass out again. When
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
specially the case in those animals that possess a full-blooded
lung. The numerous canal-like ducts in the lung, into which
it passes, have each a blood-vessel lying alongside, so that the
whole lung is thought to be full of blood. The inward passage
of the air is called respiration, the outward expiration, and this
double movement 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 of the
breath outwards and inwards.

It is in the same way that the motion of the gills in fishes
takes place. When 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, they contract and eject the water.
Continually as the heat in the heart rises, continually on being
chilled it returns thitheragain. Hence, as in respiring animals
life and death are bound up with respiration, so in the other
animals class they depend on the admission of water.

Our discussion of life and death and kindred topics is now
practically complete. But health and disease also claim the
attention of the scientist, and not merely of the physician, in
so far as! an account of their causes is concerned. The
extent to which these two differ and investigate diverse pro-
vinces must not escape us, since facts show that their inquiries 23
are, to a certain extent, at least conterminous. For physicians
of culture and refinement make some mention of natural
science, and claim to derive their principles from it, while the
most accomplished investigators into nature generally push
their studies so far as to conclude with an account of medical 30
principles.

o

-

o

N

o

! Hammond reads péype rov. It is the business of the natural philosopher
also to discuss the causes of health and disease ‘ up to a certain point’.
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36%—8oP = 436>—430P

Acid (taste) 417 6, 422 10, 19.

Active and Passive 65P 16.

Activity 49* 1.

Acute (perception) 44 14.

Actuality, actualization 52% 30; cf.
Potentiality.

Actualize 46* 22, 54? 8, 612 17 ; cf.
Realize, Exercise.

Actually 54 26 ; cf. Potentially.

Affections 50? 1, 28, 53% 22, 28, b 28,
54® 21, 56% 22, 76" 26.

Age, old 36a 14, 66* 19, ¥ 14, 677
10; cf. 78P 28.

Air 43* 4,6, 1’5, 46" 24, 70% 25.

Amorous desire 60P 5.

Analogous 43P 7, 11, 69P
79* 2; cf. Proportionate.

Anatomy 56 2 ; cf. Dissection.

Anaxagoras 70 33.

Anger §3% 22.

Anima (de) 36° 10, 39* 8, 16, 40V
28, 49° 30, 55% 8, 24, 59* 15,

b 11

Animal (cf. Life); and Sensation
36P 11, 54° 24, 67 25, 69 4.

Ammals, and Sleep 54° 23; and
Dreams 63 12; and Memory
50* 15, 53* 8.

Annuals 66 3.

Ants 44 12.

Aorta 58 15.

Appearance 61° 5 ; cf. 48 14.

Apprehend 45° 17; cf. Cognize.

Arithmetically expressible (propor-
tions) 42 15 sqq.; cf. 39” 28 sqq.

Ashes 41P 4, 42° 27, 70% 13, 75% 5.

Asphyxiate 44 33.

Astrlbngent (savour) 422 19, (odour)

17; cf.

43° 9.
Atomistic hypothesis 45" 18.
Atrabilious 572 26, 64* 32; cf.
Excitable, Melancholic.
Attributes 36P 4 sqq., 65 12.
Audible 372 12, 45* 10.

Bees 44 11, 672 4, 682 26, 752 4

AR PN

Being 46° 27, 49* 16, 18.

Bellows 802 20.

Bile 572 31.

Bitter (savour) 422 13, 19 599

Bituminous substances 44 33.

Bivalvular 68 1g.

Black 422 26.

Blight 70* 30.

Blood 58a 13, 15, 610 11, 69*1, 7,
74* 14,V 3, 80" 7.

Bloodless animals 662 5, 69° 6, 74Y
2, 75P 15, 79* 1

Blue 422 24.

Bodles 372 7, (determinate) 392 27,

11 ; cf. Magnitudes 45 15

sqq.

Body, and Soul 36* 8, 652 28; cf.
65* 12 sqq.

Borysthenes 627 25.

Brain 38 29, 44* 9, 30, 57" 29, 69*
21.

Breath 44 22 ; cf. Respiration.

Brimstone 44" 33.

Buds 68 24.

Cause 372 12, 20, &c.; four causes
550 14; efficient 772 25; illus-
trated 62P 27 sqq. ; cf. End, Final
Cause.

Carabi 76P 32, 778 3.

Carcini 76° 32, 77* 3.

Cetaceans 76" 13, 19.

Chance 55P 9 ; cf. 382 30, 72% 17
cf. Fortuitous.

Chest ; cf. Thorax.

Children 53 6, 572 4, 14.

¢ Choker’ 70% 9.

Cockchafers 752 6.

Cognize 45P 15, 52° 7; cf. Appre-
hend, Knowledge.

Coinstantaneous perception 472 14
sqq., 48" 19 sqq.

Cold 43" 16, 44* 10, ¥ 1, 57* 27
sqq., 4 sqq., 74" 19 sqq.

Colour 372 7, 39* 7-40" 27, 42* 14
sqq., 45® 21 sqq.
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Common sensibles 372 8, 42P 4, 10;
sensorium 55" 19, 692 12.

Compounds 482 8; cf. Mixture.

Conception 49° 24.

Concords 39" 31, 40* 2, 47" 2, 4862
19.

Condense 43 28, 57" 33.

Connate warmth 69® 7.

Connatural breath 562 17.

Constitution, of animals (¢pdas) 770
15, 78* 6 ; of blood 80 6; cf.
622 6; (cvoracts, cunardvar) 77%
26, 27, P 8, 23, 78" 26; cf. 38"
20.

Continuity 45* 27, ¥ 30, 46" 14, 48Y
20 (22 vulg.), 50 7, 602 10.

Contraries, contrariety 41° 14, 450
24, 26, 48" 2, 53P 27, 54" 1; cf.
Opposites.

Co-ordinate sensibles 47 30, 482
15.

Corporeal 45% 22, 23, 53% 4; cf.
Material.

Crabs 76" 32, 772 3.

Crickets 75% 6.

Crimson 42% 24.

Crocodile 75" 28.

Crustaceans 75° 9, 76" 31, 77% 2.

Custom 52* 27, P 2.

Customary 512 13.

Cuttle-fish 37% 7, 772 4.

Darkness 37° 25, 32, ¥ 5, 6, 39% 20,
b 16

Darnel 56 30.

Death, definition of 6g¥ 18, 792 22,
33; and life 37* 15, 67P 10; and
generation 78Y 22; violent and
natural 72* 18, 78Y 24, 79Y 4;
painless 792 20.

Decay 41 29, 30, 79% 32.

Define 43P 18, 54 25.

Deliberation 532 14.

Democritus 382 5, 42* 29, » 10, 64
5, 11, 71P 30, 72 3.

Determinate bodies 39* 27 sqq.

Derangement 64* 24.

Destruction 36 5, 65% 12 sqq., 78
22; cf. Disintegration, Dissolu-
tion.

Die 72% 11, 73* 23, 78% 17; cf.
Death.

Digest 69 26, 74* 26.

Discern 42 13, 17, 45 15.

Discriminate 47" 25.

Disease 36* 18, 79* 23, 80P 22; cf.
Unhealthy, Morbid.

Disintegration 652 25; cf. Destruc-
tion, Dissolution.

Disposition 77% 18.

Dissection 74P 9, 782 35; cf. Ana-
tomy.

Dissolution (¢p8eiperr) 65* 20, 77°
19, 22, 79* 33; cf. Destruction,
Disintegration.

Divide (into species) 44® 6.

Divisible, in actualization 49 12
into minimal parts 40° 5 sqq.;
infinitely 45° 1 sqq.; animals 68*
27, 10.

Divination 49 12, 62 12, 64 18.

Divinely-planned 63" 14.

Dreams 58* 33-64" 18.

Dry 417 17, 18, 42 28, 43" 2, 13,
b5 66% 21, 23.

Dwarfs 532 31, 6, 67 32.

Earth 38® 30, 412 30,  11.

Earthy 41% 17, 18, 672 9.
Elaboration, of food 69 31; cf.
422 5, 43 16 of blood 80 6.

Elements 37 20, 41" 12, 43% 0.

Emanations 38% 4, 40® 15, 20, 43"
2, 64% 6, 11.

Emotions 60P 3 sqq.

Empedocles 37° 11, 24 sqq., 382 4,
41% 4, 10, 46* 26,73% 15 sqQ.;
77" 32.

End 55° 22
Purpose.

Environment 39 5, 46* 8, 65 27,
72" 5, 12, 15, 24.

Epiglottis 762 34.

Epilepsy 57* 9.

Error 42" 8, 60P 3, 61Y 7, 652 23.

Essence (of animal) 772 23, 78" 33 ;
cf. Substance.

Eternal 65 29.

Euripides 43P 30.

Evaporation 57* 25, 29, 62° 7, 69P31.

Excess, in aratio 39" 29 ; of waking
54° 6; of cold 74" 19; of heat"
77" 2, 782 3, 79% 25 ; of moisture
44" 1, 66P 1.

Excitable 63" 17 ; cf. Atrabilious,
Melancholic.

Excrement, Excrementitious, 58%
2, 682 15 ; cf. Refuse, Waste.

Exercise, of a faculty 49" 22; of
knowledge 41" 23.

Exhalation 43 21 sqq., 43% 2, 44

cf. Final Cause,

12,
Exhaustion 69 21 sqq., 74° 13, 792
33.
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Expectation 49 12, 27.
Experience 62P 16.
Extinction ; cf. Exhaustion.
Extremes 45 23, 24, 47 30.
Eye 37% 24-38D 20, 542 28,
Eyelids 44 26, 56 32, 577 4.

Faculty 36" 2, 37* 5, 47" 18, 49° 1,
b 22, 54% 17, ® 13, 677 17, 69% 33
cf. Potentiality.

Familiarity 64 30.

Fat 662 23, » 2, 672 4.

Fever 62P 30, 79> 25.

Figures, geometrical 42" 20 sqq.;
cf. 50* 2 sqq., 52 7 sqq.

Final cause 55P 17, 71% 25 ; cf. 69°
8 ; cf. End, Purpose.

Fineness of perception (dxkpiBeia)
418 2 cf. 44 9.

Fire 41 10, 652 14, ? 2 sqq., 69
21, 27, 70% 3, 74" 13.

Fish 44" 8 sqq., 76 1, 3, 24, ¥ 10,
78P 34, 80P 15.

Flame 37P 22, 65b 23, 66" 30, 6gP
33, 79" 19

Flowers, scents of 43P 27, 44® 33.

Fluid 75® 16, 77" 22 sqq.; cf.
Humid:ty, Moisture.

Food; cf. Nutriment.

Force ; cf. Violence.

Fortuitous events, 52° 1; cf. Chance.

Fragrant 44 18.

Freezing 472 3 sqq.

Frogs 75 28.

Frost 37" 22, 66P 28, 70* 28.

Fumid exhalation 432 21 =qq.

Function 36® 4, 54* 26, 29.

Future (16 péAlor) 49P 10; cf, 63P
29.

Gasp 712 30, b 13,

Generation 652 14, 78% 22, 79" 29;
Generatione  Animaliuime  (de)
42* 3.

Genus 48 25, 49 15, 658 4.

Geometry 50* 2, 52% 3.

Gills 76* 1 sqq., £oP 13.

God 62" 20, 53 16, 641 21.

Gold 43* 17.

Good, the 372 1, 557 18, 25.

Graft 68Y 18, 22.

Grave (in music) 77P 2.

Green (leek-) 42 24.

Growth 41" 30, 42% 5, 50° 7; cf.
Increase.

Habit ; cf. Custom, Familiarity,

Habituate 432 2.
Harsh savour 42* 19; odour 43P

10.

Health, Healthy 36 17, 44* 14, 23,
53P 29, 64 23, QP 23.

Hearing 37% 10, b 5, 11, 39* 16, 457
10, 46V 3, 16.

Heart 39* 3, 56" 1, 58% 15, 17, 68V
31, 69* 4 sqq., " 10, 12, 74" 7,
78% 26 sqq., 79P 17.

Heat 41» 29, 30, 42% 5, 44% 23;
bodily 56» 21, 70* 5; cf.
Warmth,

Hercules, Pillars of 62° 24,

Hemydes 70V 18, 75P 28.

History of Animals 77% 5, 78P 1.

Holoptera 562 14, 20.

Hot; cf. Heat.

Humidity 66® 26, b 21, 672 1; cf.
Moisture. -

[llusions 60V g, 61 8.

Image (eldwhor) 382 12, 612 15, 64
5, 11 ; (¢pdavracpa) cf, Presenta-
tion.

Imagination; cf. Presentation.

Immersion, of dryness in fluid 45
14.

Imperceptible 41% 5, 482 25, P 2, 16.

Imperfectly developed 552 7, 78 30.

Impression 50% 31, b 6, 16.

Incommensurable 39" 30 sqq.; cf.
42* 13 sqq.

Incorruptible 65" 2, 20.

Increase 65° 31; cf. Growth.

Independent existence 65P 14; cf.
Separate.

Individual time 472 13, 49% 3, 512
26; cf. Indivisible,

Indivisible (ddwaiperos) 48V 14, 13,
46 26, 28, (dropos) 48" 19, 21 ;
cf. Individual.

Inference 53" 10 sqq.; by inference
68 22 ; cf. 653 26, 6+ 28.

Infinite 402 23, © 24, 45" 3, 27.

Inhale 712 8.

Inhalation 43 2, 71* 7; cf. 76 21,
8o% 9.

Inhibit 59* 7, 617 6.

Inhibition 54® 10, 26.

Insects 67* 20 sqq., 75% I-? 4.

Inteliect 4¢® 31 sqq., 50% 16.

Intelligence 37 1, 50 13, 16, 58P 2,

Intermediate colours and savours
42% 12,

Interval, musical 462 3; of dis-
tance 49 25,
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Invisible '391’ 21, 40* 30, 49" 2§ ;
cf. 462 5.
Irregular colours 402 4.

Juxtaposition of colours 40* 6 sqq.,
b s, '

Knipes 44 12.

Knowledge (16 Bewpiev) 41 23,
(émworiun) 652 23, (woew) cf,
Apprehend, Thought.

Koriskos 5oP 31, 617 23, 24, 622
5.

Land-animals 662 6 sqq., ® 33, 74
25 sqq.

Learning 41° 23, 512 21, b 7, 522 4,

. 652 23,

Life, and heat 69® 6, 74> 25, P 10
and heat and moisture 66* 18,
69P 8; and nutrition 79® 30;
and respiration 67" 12, 8o 12,
19; long and short 64Y 19 sqq.,
66° 9 sqq.

Light 37> 16 sqq., 38* 29, 39% 18,
b 16, 46P 27, 47® 11.

Likeness (elkov) 50P 21 sqq., 512 14,

15.

Limit 45 23, 46* 19.

Liquid 47* 7, 78 32 ; cf. Moist.

Living (distinction between living
and animal) 67" 18 sqq.

Lizards 75P 22.

Locomotion 36Y 18 ; cf. 68 18.

Longevity; cf. Life.

Lung 70P 12, 75Y 19, 76* 6, 77% 13,
14.

Magnitudes 40® 27, 30, 45 9, 462
15, 48P 15, 49* 20; physical and
mathematical 45 15.

Males and Females 66P 10.

Mandragora 56° 30.

Material (ocoparwds) 53% 22; cf.
Corporeal.

Mathematical quantities 45 11.

Matter 65 11, 30, 66* 20, 67 24,
782 6; cf. 77Y 16, 78 30.

Medical principles 80P 30; cf. 362
20 sqq.

Medium (8exkrivdv) 652 22 ; of per-
ception 45% 7, 46 16, 477 9.

Melancholic 532 19; cf. Excitable,
Atrabilious.

Memory 49 3-53° 10; definition

50P 28, 512 14; organ of 50% 13,
512 16.

Menses 59° 28 sqq.

Mind (8udvota) 52° 10, 642 22 ; (vovs)
45P 16; cf. Intellect, Reason;
external 722 22.

Mixture 402 31 sqq., 422 12.

Mnemonic exercises 512 12.

Mnemonic Joct 522 14.

Moisture 37% 16, 43* 7, 13, 47* 7,
662 18, 22, 67* 1; cf. Humidity,
Fluid.

Molluscs 76" 31.

Morbid 54» 6, 79® 26; cf. Un-
healthy, Disease.

Motion, Movement 462 20, 29, ? 27,
28, 50% 29; cf. 65> 26; cf.
Stimuli.

Mouth 532 28, 682 10, 762 20.

Nature 522 27, 552 17, 630 14, 652
27, 69% 28, 71V 26, 72% 2, 14, 76*
17, 77° 19, 78" 24, 76* 33, ¥ 1.

Natural warmth or heat of animals
66> 32, 69 25, 70t 22, 74P 21,
8o 17.

Natural History 42P 25.

Natural Philosophers 41P 2, 42% 30.

Necessity 5iP 12, 557 26 ; cf, 772

25,

Nostrils 44 28, 73* 17 sqq.

Number (of Senses) 44% 19, 45* 6.

Numerical ratio 39? 22 sqq., 42215
sqq.

Numerically one 46 22, 47 13, 24,
29, 49° 14, 17.

Nutriment 44® 16, 45% 17, 56* 34,
66> 28, 692 32, 70* 22, 26; of
flame 65 24, 66P 31, 70* 2.

Nutrition 36 17, 41? 26 sqq., 43"
21, 44" 10, 45% 8, 74® 26,

Nutritive, Nutrient, part of soul, or
principle 542 13, b 32, 682 2, 69*
26, 802 23.

Odorous 43 14, ? 17 ; cf. Odour.

Ocll)our 38P 24, 42P 26-45P 1, 462 20,
13.

Oesophagus 76* 31.

Oil 412 25, 602 28.

Opinion 49 11, 50% 16, 58P 9, 25,
2 6

9* 6.

Opposites 53P 25, 65 4; cf. Con-
traries.

Origination 59 3; cf. Principle,
Source.

Oviparous animals 70P 17, 75? 21.
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Opysters 70b 32.

Pairs, of attributesof animals 362 14.

Palm-tree 662 10.

Palpitation 79 19, 80% 13.

Parts of Animals, The 68 32.

Passage through which respiration
is effected 572 13.

Passages, of the eye 38" 14 ; of the
blood vessels 73 3; cf. 8oP 16.

Passions 53* 27 ; cf. Emotions,

Pericarp 412 14, 30.

Phantasms 51? 10; cf, Presentation.

Philaegides 64" 2.

Phlegm 582 3, 63* 13.

Physical philosophers 362 17, 70P 6,
72% 2.

Physicians 36® 20, 632 5, 69% 9, 8oP
23, 27.

Physics 36 1.

Plants 54* 16-78Y 27 passiim.

Plato 72P 6 ; cf. 37° 11.

Polyps 75P 10.

Poppy 56P 30.

Potable 422 29.

Potential 45 30.

Potentiality 41% 20, 45 30, 47° 14
sqq., 54* 8, 18, 68 28, 3, 792 2.

Potentially one 47 14.

Powers 652 16; cf. Faculty.

Presentation (¢pdvracua) 49° 30
(note 2)-64° 8 passim.

Principle, of Science 36P 1, 80P 28 ;
real 69* 29 ; cf, Source.

Privation 392 20, 41" 24, 53P 26.

Problem, 1he 562 29, 70* 18.

Proportionate 52P 12, 15; cf. Ana-
logous. -

Psychical susceptibility 68 14.

Pulsation 79P 19.

Pungent taste 422 19 ; odour 43" 9.

Pupil, of eye 382 16, ¥ 16.

Purple 402 1, 422 23.

Purpose 72* 1; cf. End, Final
Cause.

Pythagoreans 392 31, 45" 16.

Quality 417 16, 24, 457 4, 49 24.

Qualitative change 46 28, 472 2,
65> 30.

Quarter-tone 462 1.

Rational discourse (Adyos) 372 12,

Realize a faculty 54" 13; cf. Ac-
tualize.

Reason 452 16; cf. Mind, Intellect,
Thought,

Reasoning ; cf. Inference.

Receptacle, of food 452 24, 68* 24 ;
of blood 74P 6.

Recollection 49" 6, 51* 18-53Y 10,
652 22,

Red Sea 66V 21.

Reflexion (dvikhaois) 370 8, 382 g,
(etdwhov) 61% 15, 64P 9, 11.

Refrigeration 70% 7, 23, 26, 30, 782
16, 28, " 12, 19, 80P 18.

Refuse 65P 17; cf. Waste, Excre-
ment.

Regular colours 40? 4.

Remember 49P 3-53 10; to re-
member dreams 56% 27.

Respire 56* 8; cf. Respiration.

Respiration 44 25, ® 3, 56* 8, 70"
6-80P 30.

Respiratory region 452 27.

Rbeums 44* 13.

Roof of mouth-74* 20.

Root 67% 23, 682 10, P 19, 27.

Salt 417 4, 43* 13, 61P 16.

Sanguineous animals 662 5, 752 20,
762 17 sqq.

Savour 39% 6, 40P 27-42Y 26, 43"
15, 462 20.

Saw-like formation of teeth 76P 11.

Sciences 48P 31.

Scale, on eyes 38* 24; cf. 44° 26,
54P 18.

Scolopendra 71V 22.

Seais 75 29.

Season 77? 15 ; cf. 70* 28.

Seed 66 8, 68 17.

Sensation 36* 8,16, 542 8, ¥ 30 sqq.,
68V 14 ; definition of 54* 8,59P 4;
internal and external 562 21.

Sense, common and special 55% 17,
58P 4; cf. Sensibles, Sensus com-
munis.

Senses 44 19, 452 5.

Sensibles 39 6, 45P 8, 46P 25, 48P
15, 49" 20; special 39% 6, 457 4;
common 372 8, 42" 5 sqq.; con-
trariety in 42 18, 45® 24 ;
minute 462 5 sqq.

Sensitiveness 68P 13.

Sensorium, Sensory organ 39* 6 ;
special and common 492 17, §5P
10 sqq., 58P 28 ; 67P 28, 69 io,
presence of affections in 59% 24~
60V 28, 612 26, ® 22,

Sensus communis 50* 10,

Separate existence 39* 23, 46* 6, 7,
54* 13 ; cf. Independent.
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Separation of blood 58 21.

Sharp, Sharpness (opp. to blunt)
42Y 6, (opp. to grave) 47" 3.

Sight, sense of 37% 22—-38P 15, 4o®
16, 20, 58P 3, 59" 15; organ of
372 22-38P 15 ; object of 45* 10}
ct. Colour. :

Simple, bodies 45" 19; objects 47*
18; ratio 39" 30 sqq.; (dmhas)
559, 59 1o, 20.

Simultaneous perception 47* 13
sqq. ; cf. Coinstantaneous.

Size of animals, cause of 66" 22.

Slag 432 19.

Sleep 36* 14, 53P 11-582 32, 58V 1-
64P 18 passim.

Smell, sense of 38" 205qq., 43* 2,
b 21 sqq., 44" 20, 45 4, 47% 7 ;
medium of 42 26 sqq., 45* 7 sqq.,
46P 14, 47* 7,9 ; object of 437 3-
"45% 15 cf. Odour, Odorous ; organ
of 38?22 sqq., 44* 28, P 4, 20 sqq.,
73% 26.

Smoke 43% 21 sqq., 65" 25.

Smoky; cf. Fumid.

Smooth things 37% 31, ¥ 6, 60 15
sqq.

Snakes 75 22.

Solid bodies 42" 6.

Soul 36% 1, 652 27, 70* 20, 77% 15 ;
essence of 67P 14 ; parts or
faculties of 49 5, 50 16, 54 12,
67 17, 20, 25 ; the nutritive 542
13, 74” 10 sqq.; the sentient 50*
28, 67" z0 sqq., 68Y 2, 79* 2.

Sound 37* 10, 38P 20, 45" 22, 46* 2,
24; ® § sqq., 48* 20 sqq.

Source (dpyn—of soul) 68 10, 692
6, (of life) 78P 26.

Sparrows 66P 11.

¢Spasms’ 79P 20.

Species of sensibles 422 19, 43° 17,
45 21 sqq. ; opp. to genus 49% 17.

Specific 47" 24.

Specifically 47° 13, 27.

Speculative truth 372 2.

Spirituous 57% 16, 612 24.

Spongy lung 70® 14, 757 22, " 24,
782 13,

Spontaneity 53° 24.

Star-stricken 70? 30.

State, of a presentation 49 25, 51
16, 24,  3; bodily 77° 15, 18,
78% 1,

Stimuli 47* 14, 21, 60" 31, 63% 7,
642 16.

Stomach §7% 11, 692 2, 70% 24.

Stones 43® 15, 70* 33.

Strattis 43 30.

Substance 65 5, 69% 30.

Suffocation 71® 31, P 13, 75% 12, 27,
76% 29,

Superficial parts of sense-organs
59° 7.

Superficies 392 31, 60 11.

Sulperposition of colours 40* 6 sqq.,
b 16.

Supra-human 53 23.

Sweet 42% 1 sqq. 47° 24-49* 21
passim ; odour 43P 10,

Swoon 55° 5 sqq., 56 15.

Tadpole 76* 6.

Tangible 452 10.

Taste, sense of 36° 15, 39% 1, 41%
3, 47% 7 ; organ of 39* I; object
of 41P 28, 422 1; cf. Savour.

Tasteless 412 4, 43® 11.

Terrestrial ; cf. Land Animals.

Testacea 43* 3, 66P 21.

Thorax 44% 25, 72P 31, 78 14.

Thought 50* 1 sqq., P 29 sqq., 52P
7 sqq.; cf. Intellect; object of
452 16; cf. 372 2, 50% 12.

Time 46* 29, P 1, 48 24 sqq., ¥ 16,
502 22 ; perception of 4gP 28, 5o
89, 11,018, 512 17.

Timaeus 37" 11, 15, 720 6.

Tin 43* 20.

Tongue 762 19.

Tortoises 68 15, 75Y 28, 792 6.

Touch, sense of 36 13, 38" 30,
41% 2, 3, §5% 7, 27 ; object of 41?
28, 55% 10; cf. Tangible ; organ
of 48" 30, 552 23.

Transformation of words 46° 6
sqq.

Translucency 38* 14, 39* 21, ¥ §,
42 29.

Treelike 67 1.

Trees 67 10.

Tumours 792 24.

Unguents 602 27.
Unhealthy, Unwholesome 44> 13,
17; cf. Disease, Morbid.

Vacuum 71% 2.

Vapour 50* 10; cf. Evaporation,
Exhalation,

Vaporous exhalation 432 30.

Veins 56 1, 58* 18, 74 7.

Violence, death due to 72% 17, 74
17, 78> 24, 79* 33.
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Violet 422 24.

Viscosity 412 25, 672 8.
Vision ; cf. Sight.

Vital fire 782 16.

Vitality 792 4.

Viviparous animals 75P 20.
Volatilization 79® 31, 80® 135,

Waking 54 2 sqq.

Warmth, natural 66" 32, 69> 23,
70® 22, 74P 21, 80% 17 ; cf. Heat.

Wasps 752 6,

Waste matter 452 19, 650 17, 66
6, 79* 24, P 20; cf. Refuse, Ex-
crement.

Water 382 16, 302 21 sqq., 41% 3,
23, 25, 2, 427 28, 43% 10, 46 14,
47* 7, 65 14, 700 4,

Water-animals 662 11, P 33, 70P 1,
74P 25 sqq.

Water-snakes 75 28.

Watery 432 20; cf. 432 15, 66> 23,
672 1.

Weight 45° 5, 12, 530 2.

Wet ; cf. Moisture, Humidity.

Whales 76V 15 sqq.

White 39" 18, 40P 14, 422 12, 17,
47" 1, 30 5qq., 49* 5 sqq.

Will, control of 532 20, 2I.

Wind-pipe 71* 21, 73* 19, 76% 31,

33
Wine 57% 14, 60" 2q.
Wither 78" 28, 79" 2.
Wood 432 2.
Words 37* 14, 52" 5.

Yellow 422 22.

Young, the very 5oP 6; cf. 43P 6.

Youth 36% 14, 67Y 10; definition of
79* 30. :
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