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PREFACE

BENJAMIN JOWETT1 published his translation of Aristotle’sPolitics in 1885,
and he nursed the desire to see the whole of Aristotle done into English. In his
will he left the perpetual copyright on his writings to Balliol College, desiring that
any royalties should be invested and that the income from the investment should
be applied “in the first place to the improvement or correction” of his own books,
and “secondly to the making of New Translations or Editions of Greek Authors.”
In a codicil to the will, appended less than a month before his death, he expressed
the hope that “the translation of Aristotle may be finished as soon as possible.”

The Governing Body of Balliol duly acted on Jowett’s wish: J. A. Smith, then
a Fellow of Balliol and later Waynflete Professor of Moral and Metaphysical Phi-
losophy, and W. D. Ross, a Fellow of Oriel College, were appointed as general
editors to supervise the project of translating all of Aristotle’s writings into En-
glish; and the College came to an agreement with the Delegates of the Clarendon
Press for the publication of the work. The first volume of what came to be known
as The Oxford Translation of Aristotle appeared in 1908. The work continued un-
der the joint guidance of Smith and Ross, and later under Ross’s sole editorship.
By 1930, with the publication of the eleventh volume, the whole of the standard
corpus aristotelicumhad been put into English. In 1954 Ross added a twelfth
volume, of selected fragments, and thus completed the task begun almost half a
century earlier.

The translators whom Smith and Ross collected together included the most
eminent English Aristotelians of the age; and the translations reached a remark-
able standard of scholarship and fidelity to the text. But no translation is perfect,
and all translations date: in 1976, the Jowett Trustees, in whom the copyright of
the Translation lies, determined to commission a revision of the entire text. The
Oxford Translation was to remain in substance its original self; but alterations
were to be made, where advisable, in the light of recent scholarship and with the
requirements of modern readers in mind.

The present volumes thus contain a revised Oxford Translation: in all but three
treatises, the original versions have been conserved with only mild emendations.

1The text ofAristotle: The Complete Worksis The Revised Oxford Translation ofThe Complete
Works of Aristotle,edited by Jonathan Barnes, and published by Princeton University Press in
1984. Each reference line contains the approximate Bekker number range of the paragraph if the
work in question was included in the Bekker edition.
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(The three exceptions are theCategoriesandde Interpretatione,where the trans-
lations of J. L. Ackrill have been substituted for those of E. M. Edgehill, and the
Posterior Analytics,where G. R. G. Mure’s version has been replaced by that of
J. Barnes. The new translations have all been previously published in the Claren-
don Aristotle series.) In addition, the new Translation contains the tenth book
of theHistory of Animals,and the third book of theEconomics,which were not
done for the original Translation; and the present selection from the fragments
of Aristotle’s lost works includes a large number of passages which Ross did not
translate.

In the original Translation, the amount and scope of annotation differed greatly
from one volume to the next: some treatises carried virtually no footnotes, others
(notably the biological writings) contained almost as much scholarly commentary
as text—the work of Ogle on theParts of Animalsor of d’Arcy Thompson on
theHistory of Animals,Beare’s notes toOn Memoryor Joachim’s toOn Indivis-
ible Lines,were major contributions to Aristotelian scholarship. Economy has
demanded that in the revised Translation annotation be kept to a minimum; and
all the learned notes of the original version have been omitted. While that omis-
sion represents a considerable impoverishment, it has reduced the work to a more
manageable bulk, and at the same time it has given the constituent translations a
greater uniformity of character. It might be added that the revision is thus closer
to Jowett’s own intentions than was the original Translation.

The revisions have been slight, more abundant in some treatises than in others
but amounting, on the average, to some fifty alterations for each Bekker page of
Greek. Those alterations can be roughly classified under four heads.

(i) A quantity of work has been done on the Greek text of Aristotle during
the past half century: in many cases new and better texts are now available, and
the reviser has from time to time emended the original Translation in the light of
this research. (But he cannot claim to have made himself intimate with all the
textual studies that recent scholarship has thrown up.) A standard text has been
taken for each treatise, and the few departures from it, where they affect the sense,
have been indicated in footnotes. On the whole, the reviser has been conservative,
sometimes against his inclination.

(ii) There are occasional errors or infelicities of translation in the original ver-
sion: these have been corrected insofar as they have been observed.

(iii) The English of the original Translation now seems in some respects ar-
chaic in its vocabulary and in its syntax: no attempt has been made to impose a
consistently modern style upon the translations, but where archaic English might
mislead the modern reader, it has been replaced by more current idiom.
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(iv) The fourth class of alterations accounts for the majority of changes made
by the reviser. The original Translation is often paraphrastic: some of the transla-
tors used paraphrase freely and deliberately, attempting not so much to English
Aristotle’s Greek as to explain in their own words what he was intending to
convey—thus translation turns by slow degrees into exegesis. Others construed
their task more narrowly, but even in their more modest versions expansive para-
phrase from time to time intrudes. The revision does not pretend to eliminate
paraphrase altogether (sometimes paraphrase is venial; nor is there any precise
boundary between translation and paraphrase); but it does endeavor, especially
in the logical and philosophical parts of the corpus, to replace the more blatantly
exegetical passages of the original by something a little closer to Aristotle’s text.

The general editors of the original Translation did not require from their trans-
lators any uniformity in the rendering of technical and semitechnical terms. In-
deed, the translators themselves did not always strive for uniformity within a sin-
gle treatise or a single book. Such uniformity is surely desirable; but to introduce
it would have been a massive task, beyond the scope of this revision. Some effort
has, however, been made to remove certain of the more capricious variations of
translation (especially in the more philosophical of Aristotle’s treatises).

Nor did the original translators try to mirror in their English style the style of
Aristotle’s Greek. For the most part, Aristotle is terse, compact, abrupt, his argu-
ments condensed, his thought dense. For the most part, the Translation is flowing
and expansive, set out in well-rounded periods and expressed in a language which
is usually literary and sometimes orotund. To that extent the Translation produces
a false impression of what it is like to read Aristotle in the original; and indeed
it is very likely to give a misleading idea of the nature of Aristotle’s philosophiz-
ing, making it seem more polished and finished than it actually is. In the reviser’s
opinion, Aristotle’s sinewy Greek is best translated into correspondingly tough
English; but to achieve that would demand a new translation, not a revision. No
serious attempt has been made to alter the style of the original—a style which, it
should be said, is in itself elegant enough and pleasing to read.

The reviser has been aided by several friends; and he would like to acknowl-
edge in particular the help of Mr. Gavin Lawrence and Mr. Donald Russell. He
remains acutely conscious of the numerous imperfections that are left. Yet—as
Aristotle himself would have put it—the work was laborious, and the reader must
forgive the reviser for his errors and give him thanks for any improvements which
he may chance to have effected.

March 1981J. B.
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NOTE TO THE READER

THE TRADITIONAL corpus aristotelicumcontains several works which were
certainly or probably not written by Aristotle. A single asterisk against the title of
a work indicates that its authenticity has been seriously doubted; a pair of asterisks
indicates that its spuriousness has never been seriously contested. These asterisks
appear both in the Table of Contents and on the title pages of the individual works
concerned.

The title page of each work contains a reference to the edition of the Greek
text against which the translation has been checked. References are by editor’s
name, series or publisher (OCT stands for Oxford Classical Texts), and place and
date of publication. In those places where the translation deviates from the chosen
text and prefers a different reading in the Greek, a footnote marks the fact and
indicates which reading is preferred; such places are rare.

The numerals printed in the outer margins key the translation to Immanuel
Bekker’s standard edition of the Greek text of Aristotle of 1831. References con-
sist of a page number, a column letter, and a line number. Thus “1343a” marks
column one of page 1343 of Bekker’s edition; and the following “5,” “10,” “15,”
etc. stand against lines 5, 10, 15, etc. of that column of text. Bekker references of
this type are found in most editions of Aristotle’s works, and they are used by all
scholars who write about Aristotle.
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ON BREATH**

Translated by J. F. Dobson2

§ 1 · What is the mode of growth of the natural breath and its mode of main-481a1-481a6

tenance? For we see that it increases in volume and strength in accordance with
both changes of age and the varying condition of the body. May we suppose that it
increases as the other parts do, through the addition of some substance to it? Now
it is nutriment that is thus added to living creatures; so that we must consider the
nature and origin of the nutriment in this case.

Nutrition may result in either of two ways—by means of respiration, or, as481a7-481a9

in the case of the other parts of the body, by the digestive process consequent
on the introduction of the nutriment; and of the two the process by means of the
nutriment is perhaps the more likely; for body is nourished by body, and the breath
is of the nature of body.

What then is the method? Clearly we must suppose that the breath is nourished481a10-481a13

by drawing and digesting nutriment from the vein-system, for the blood is the
ultimate and universal nutriment. So the breath receives nutriment into the hot
element as into its vessel and receptacle.3

The air draws the nutriment and imparts the activity, and applying to itself the481a14-481a15

digestive power is the cause of its own growth and nutrition.
Perhaps there is nothing absurd in this, but rather in the proposition that the481a16-481a19

breath is originally derived from the nutriment; for that which is akin to the soul
is purer—unless we were to say that the soul itself is a later product than the body,
arising when the seeds are sorted out and move towards the development of their
nature.

Again, if4 there is some residue left from all nutriment, by what passage is it481a20-481a23

2TEXT: W. W. Jaeger, Teubner, Leipzig, 1913
3Readingto periechon.
4Readingei te.
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ejected in this case? It is not reasonable to suppose that it is by the process of
exhalation, for this succeeds immediately to the inhalation. Clearly there remains
only the explanation that it is through the ducts of the wind-pipe.

The residue which is secreted from it must be either finer or coarser; in either481a24-481a24

case there is a grave difficulty, if the breath is assumed to be the purest of all
substances. But if it is coarser we shall have to assume that there are certain ducts
of larger size.

The assumption that we take in and expel the breath by the same ducts is again481a25-481a25

strange and unreasonable.
Such then are the questions raised by the theory that the breath is maintained481a26-481a27

and increased by nutriment.

§ 2 · Aristogenes supposes that the growth of the breath is due to respiration,481a28-481a30

the air being digested in the lungs; for the breath, he holds, is also a form of
nutriment, and is distributed into the various vessels, and the refuse is ejected
again.

This theory involves more difficulties, for what can cause this digestion? Ap- 481b1-481b4

parently the breath digests itself, as it digests other things; but this is strange
intrinsically, unless the breath is different from the external air. If it is different,
perhaps the bodily warmth in it may cause digestion.

However, it may be reasonably maintained that the breath5 is coarser than the 481b5-481b7

outside air, since it is combined with the moisture from the vessels and from the
solid parts in general; so that digestion will be a process towards corporeality; but
the theory that it is finer is not convincing.

Moreover, the rapidity of its digestion is contrary to reason; for the exhalation 481b8-481b10

follows immediately on the inhalation. What then is the agent which so quickly
changes and modifies it?

We must naturally suppose that it is the warmth of the body, and the evidence481b11-481b12

of sense supports this, for the air when exhaled is warm.
Again, if the substance which is digested is in the lungs and the wind-pipe, the481b13-481b13

active warmth must also reside there: but the common view is that it is not so, but
that the nutriment is evaporated by the motion of the breath.

It is still more astonishing if the breath in process of digestion attracts the481b14-481b16

warmth to itself or receives it because some other agent sets it in motion; more-
over, on this theory it is not in itself the primary moving cause.

Then again, respiration extends as far as the lungs only, as the followers of481b17-481b24

5Readingauto(andon in line 6).
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Aristogenes themselves state; but the natural breath is distributed throughout the
whole body. If it is from the lungs that the breath is distributed to all parts of the
body, including those lower than the lungs, how can the process of its digestion
be so rapid? This is more remarkable and involves a greater difficulty; for the
lungs cannot distribute the air to the lower parts during the actual process of its
digestion. And yet to some extent it would seem that this must be the case, if
the digestion takes place in the lungs, and the lower parts also are affected by the
respiration.

But the conclusion in this case is still more remarkable and important—namely481b25-481b26

that the digestion is effected, as it were, entirely by transit and contact.
This also is unreasonable, and still more untenable,6 since it assumes that the481b27-482a3

same duct is used by the nutriment and the excretions; while if we assume that di-
gestion is effected by any of the other internal parts, the objections already stated
will apply: unless we were to assume that excrement is not formed from all nu-
triment, nor in all animals, any more than in plants, for we cannot find it in every
one of the bodily parts, or even if we do, at least not in all animals.7

But according to this view the vessels grow just like the other parts, and as482a4-482a7

they become broadened and distended, the volume of air which flows in and out is
increased: and if there must inevitably be some air contained in them, the actual
question which we are now asking,8 ‘What is the air which naturally exists in
them; and how does this increase under healthy conditions?’ will be obvious from
the preceding statement.

How is the natural breath nourished and developed in the case of creatures482a8-482a12

which have not respiration? For in their case the nutriment can no longer come
from without. If in the former case it was from forces within, and from the com-
mon nutriment of the body, it is reasonable to say that the same is true in their
case also, for similar effects come in like manner from the same causes—unless
really in the case of these creatures too it is from without, like their perception of
smell; but then they must have some process similar to respiration.9

Under this head we might raise the question whether such creatures can truly482a13-482a16

be called non-respiratory—pointing to this argument and also to the way in which
they take in nutriment; for we should say that they must draw in some breath at
the same time; and we should further urge that they must respire for the sake of
refrigeration, which they must require just as other creatures do.

6Readinglogodeesteron.
7Retainingouti ge.
8Readingauto ho zeteitai.
9Readingoutos ge.
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But if in their case the refrigeration takes place through the diaphragm, it is482a17-482a18

clear that the entry of the air must also be by the same pressure; so that there is
some process similar to respiration.

But it cannot be determined how or by what agency the air is drawn in; or if 482a19-482a21

there is a drawing in, how the entry takes place—unless, indeed, it is spontaneous.
This is a subject for separate investigation.

But how is the natural breath nourished and increased in the case of creatures482a22-482a27

that live in the water? Apart from their inability respire, we say further that air
cannot exist in water: so it only remains to say that in their case it is by means of
the food: and so either all creatures are not uniform in their methods, or else in
the case of the others also it is by means of the food. Such are the three possible
theories, of which one must be right. So much, then, as regards the nutrition and
growth of the breath.

§ 3 · With regard to respiration, some philosophers—such as Empedocles and482a28-482a33

Democritus—do not deal with its purpose, but only describe the process; others
do not even deal with the process at all, but assume it as obvious. But we ought
further to make it quite clear whether its purpose is refrigeration. For if the bodily
heat is inherent in the upper parts, it follows that the lower parts would have no
need of refrigeration: but as a matter of fact the innate breath pervades the whole
body, and its origin is from the lungs.

The inspired breath also is thought to be distributed uniformly over all parts, 482a34-482a35

so that it remains to be proved that this is not the case.
Again, it is strange if the lower parts do not require some motive force and, as482a36-482b1

it were, some nutriment. And it would no longer be for the sake of refrigeration,
if it does pervade the whole.

Further, the process of the breath’s distribution in general is imperceptible, and482b2-482b6

so is its speed; and again, the matter of its counter-flow, if, as assumed, it is from
all parts, is remarkable, unless it flows back from the most remote parts in some
different way, while in its proper and primary sense the action takes place from
the regions about the heart.

In many instances such a want of symmetry in functions and faculties may be482b7-482b7

observed.
However, it is at any rate10 strange if breath is distributed even into the bones— 482b8-482b13

for they say that this is the case, and that it passes there from the air-ducts. There-
fore, as I have shown, we must consider the respiration—its purpose, and the parts

10Readinggoun.
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which it affects, and how it affects them. Again, nutriment is not carried by the air-
ducts to all parts, for instance to the vessels themselves and certain other parts; but
nevertheless plants live and receive nourishment.11 This question belongs rather
to a treatise on methods of nutrition.

§ 4 · Whereas there are three motions belonging to the breath in the windpipe—482b14-482b16

respiration, pulsation, and a third which introduces and assimilates the nutriment—
we must define how and where and for what purpose each takes place.

Of these, the motion of the pulse is perceptible by the senses wherever we482b17-482b21

touch the body. That of the respiration is perceptible up to a certain point, but is
recognized in the majority of parts by a reasoning process. That of nutrition is in
practically all parts determinable by reasoning, but by sense in so far as it can be
observed from its results.

Now clearly the respiration has its motive principle from the inward parts,482b22-482b28

whether we ought to call this principle a power of the soul, the soul, or some other
combination of bodies which through their agency causes this attraction, and the
nutritive faculty would seem to be caused by the respiration, for the respiration
corresponds to it, and is in reality similar to it. And to discover whether the whole
body is not uniform with regard to the time taken by such motion, or whether there
is no difference as to its simultaneity, we must consider all the parts.12

The pulse is something peculiar and distinct from the other motions and in482b29-482b36

some respects may be seen to be contingent, assuming that when there is an ex-
cess of warmth in a fluid, that fluid which is evaporated must set up a pulsation
owing to the air being intercepted in the interior, and pulsation must arise in the
originating part and in the earliest stage, since it is inborn in the earliest parts. For
it arises firstly and in the greatest degree in the heart, and thence extends to the
other parts.13 Perhaps this must be an inseparable consequence of the essential
nature underlying the living creature, which is manifested when the creature is in
a condition of activity.

That the pulse has no connexion with the respiration is shown by the following482b37-483a4

indication—whether one breathes quickly or regularly, violently or gently, the
pulse remains the same and unchanged, but it becomes irregular and spasmodic
owing to certain bodily affections and in consequence of fear, hope, and anguish
affecting the soul.

Next we ought to consider whether the pulse occurs also in the arteries and483a5-483a8

11Omittinghosper.
12Omitting the comma afterme(line 26) and the full stop afterkinesin(line 28).
13Jaeger excises this sentence.
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with the same rhythm and regularity. This does not appear to be so in the case
of parts widely separated, and, as has been noted, it seems to serve no purpose
whatsoever.

For, on the other hand, the respiration and reception of food, whether they are483a9-483a11

regarded as quite independent or as correlated, clearly exist for a purpose, and
admit of rational explanation.

And of the three, we may reasonably say that the pulsatory and respiratory483a12-483a18

motions are prior to the other, for nutrition assumes their pre-existence. Or is this
not so? for respiration begins when the young is separated from the mother; the
reception of nutriment, and nutrition, occur both while the embryo is forming and
after it is formed; but the pulsation occurs at the earliest stage, as soon as the heart
begins to form, as is evident in the case of eggs. So the pulse comes first, and
resembles an activity and not an interception of the breath, unless that also can
conduce towards its activity.

§ 5 · They say that the breath which is respired is carried into the belly, not483a19-483a22

through the gullet—that is impossible—but there is a duct along the loins through
which the breath is carried by the respiration from the trachea into the belly and
out again: and this can be perceived by the sense.

The question of this perception raises a difficulty: for if the windpipe alone 483a23-483a26

has perception, does it perceive by means of the wind which passes through it, or
by its bulk or by its bodily constitution? Or if the air comes first below soul, may
it perceive by means of this air which is superior and prior in origin?

What then is the soul? They make it out to be a potentiality which is the cause483a27-483a29

of such a motion as this. Or is it clear that you will not be right in impugning
those who say it is the rational and spirited faculty? for they too refer to these as
potentialities.

But if the soul resides in this air, the air is at any rate a neutral substance.483a30-483a35

Surely, if it becomes animate or becomes soul, it suffers some change and alter-
ation, and so naturally moves towards what is akin to it, and like grows by the
addition of like. Or is it otherwise? for it may be contended that the air is not
the whole of soul but is something which contributes to this potentiality or in this
sense makes it,14 and that which has made it is its principle and foundation.

In the case of non-respiring creatures, where the internal air is not mixed with 483b1-483b4

the external15 or is this not the case, is it rather mixed in some other way than by
respiration?—what is the difference between the air in the air-duct and the outside

14Readingaer, e outo tauten.
15Placinge ou . . . meignymenosin parentheses.
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air? It is reasonable—perhaps inevitable—to suppose that the former surpasses
the latter in fineness.

Again, is it warm by its inherent nature or by the influence of something else?483b5-483b12

For it seems that the inner air is just like the outer, but it is helped by the cooling.
But which is really the case? for when outside it is soft, but when enclosed the
air becomes breath, being as it were condensed and in some manner distributed
through the vessels. Or must it be mixed in some way, when it moves about in the
fluids, and among the solid particles of the body? It is not, therefore, the finest of
substances, if it is mixed. We may, however, reasonably expect that the substance
which is first capable of receiving soul should be the finest, unless, indeed, soul is
something such as has been described, i.e. something not pure nor unmixed: and
that the air-duct should be capable of receiving the breath, while the sinew is not.

There is this difference too, that the sinew is tensible, but the air-duct is easily483b13-483b14

broken, just like a vein.
The skin contains veins, sinews, and air-ducts—veins because when pricked it483b15-483b18

exudes blood, sinews because it is elastic, air-ducts because air is breathed through
it—for only an air-duct can admit air.

The veins must have pores in which resides the bodily heat which heats the483b19-483b24

blood as if in a cauldron; for it is not hot by nature, but is diffused like molten
metals. For this reason too the air-duct becomes hardened, and has moisture both
in itself and in the coats which surround its hollow passage.

It is also proved both by dissection and by the fact that the veins and air-483b25-483b31

ducts, which apparently conduct the nutriment, connect with the intestines and
the belly. From the veins the nutriment is distributed to the flesh—not sideways
from the veins but out at their mouths, as it were through pipes. For fine veins run
sideways16 from the great vein and the windpipe along each rib, and a vein and an
air-duct always run side by side.

The sinews and veins form the connexion between the bones, joining them483b32-483b35

with the centre of the body, and also form the meeting-place between the head
and the body, through which fishes receive nutriment and breathe; if they did not
respire, they would die immediately on being taken out of the water.

But it is plain even from observations of sense that the veins and air-ducts484a1-484a13

connect with each other; but this would not occur if the moisture did not require
breath and the breath moisture,—because there is warmth both in sinew, in air-
duct, and in vein, and that which is in the sinew is hottest and most similar to
that of the veins. Now the heat seems unsuited to the space where the breath is

16Omittingphlebon.
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located, especially with a view to refrigeration: but if the animal produces and as
it were re-kindles the heat by heat from without, then there may well be heat there.
Besides this, permanence is in a sense natural to all things which have warmth,
provided that nothing resists or cools it;17 for that all things require refrigeration
is practically proved by the fact that the blood retains its heat in the veins and as
it were shelters it there; so when the blood has flowed out it loses its heat, and the
creature dies, through the liver having no air-duct.

§ 6 · Does the seed pass through the air-duct? Is its passage due also to pres-484a14-484a28

sure, and does this take place only in process of emission? Through this we have
evidence of the transformation of the blood into flesh—through the fact that the
sinews are nourished from the bones; for they join the bones together. Or is this
not true? For sinew is found in the heart, and sinews are attached to the bones: but
those in the heart do not connect with anything else, but they end in the flesh. Or
does this amount to nothing, and would those which connect the bones be nour-
ished from the bones? But we might say, that rather the bones themselves get their
nutriment from the sinew. For this too is strange—since the bone is dry by nature
and has no ducts for fluid;18 while the nutriment is fluid. But we must consider
first, if the nutriment of the sinews is from the bones, what is the nutriment of
the bone. Do the ducts carry it both from the veins and from the air-duct into the
bone itself? In many parts these ducts are visible, particularly those leading to the
spine, and those leading from the bones are continuous, e.g. in the case of the
ribs; but how do we suppose that these ducts lead from the belly, and how does
the drawing of the nutriment take place?

Surely most bones are without cartilage like the spine, in no way adapted to484a29-484a38

motion. Or are they designed to form connexions? And similarly, if bone is
nourished from sinew, we must know the means by which sinew is nourished.
We say that it is from the fluid surrounding the sinew, which is of a glutinous
nature: but we must determine whence and how this arises. To say that the flesh is
nourished from vein and air-duct, on the ground that blood comes from any point
where you prick it, is false in the case of the other animals, e.g. birds, snakes, and
fishes, and oviparous creatures in general. The universal dispersion of the blood
is a peculiarity of creatures with a large blood-supply: for e.g. even when a small
bird’s breast is cut, not blood but serum flows.

Empedocles says that nail is formed from sinew by a hardening process. Is the484a39-484b1

same true of skin in relation to flesh?
17Readingsymphyton pos . . . katapsychontos · hoti.
18Readinghygrou.
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But how can hard and soft-shelled creatures get their nutriment from outside?484b2-484b6

On the contrary it seems that they get it from inside rather than out. Again, how
and by what course does the passage of foods from the belly take place, and again
their return into the form of flesh, unaccountable as it is? For this process seems
extraordinary and absolutely impossible.

Do different things, then, have different nutriment, not all things being nour-484b7-484b8

ished by the blood except indirectly?

§ 7 · We must then consider the nature of bone, whether it exists with a view484b9-484b11

to motion or to support, or covering and surrounding, and further, whether some
bones are as it were originators of motion, like the axis of the universe.

By motion I mean, e.g. that of the foot, the hand, the leg, or the elbow, both the484b12-484b19

bending motion and motion from place to place—for the latter cannot take place
either without the bending, and usually the supporting functions belong to these
same bones. And by covering and surrounding I mean as e.g. the bones in the
head surround the brain; and those who make the marrow the originator of motion
treat the bones as primarily meant to protect it. The ribs are for the purpose of
locking together; the originator of motion, itself immovable, is the spine, from
which spring the ribs for the purpose of locking the body together: for there must
be something of this kind, since everything that is in motion depends on something
that is in a state of rest.

At the same time a final cause must exist—under which head some class the484b20-484b21

originator of motion; i.e. the spinal marrow and the brain.
Besides these there are others which are at a joining19 and whose purpose is484b22-484b34

locking together, e.g. the collar-bone, which perhaps is named the ‘key-bone’
from its functions. Every one is well adapted for its purpose, for there could be
no flexion either of whole or parts, if the parts were not such as they are: e.g. the
spine, foot, and elbow: for the bending of the elbow must be inwards to serve our
purpose. Similarly, the bending of the foot and the other parts must be such as it
is. All exist for a purpose, and so do the smaller bones contained in these larger
ones—e.g. the radius in the fore-arm to enable us to twist the fore-arm and the
hand; for we should not be able to turn the palm down or up nor lift nor bend the
feet if there were not the two radii which are used in these motions. Similarly
we must investigate the other details, e.g. whether the motion of the neck is due
to only one bone or more. Also we must examine all that are for the purpose of
gripping or knitting together, e.g. the patella over the knee; and why other parts
have no such bone.

19Readingepi synaphes.
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Now all parts which are capable of motion are connected with sinews—and484b35-485a2

perhaps those concerned with action in a positive way are especially so—thus we
find sinews in the elbow, the legs, the hands, and the feet; the other sinews are
for the purpose of fastening together all those bones which require fastening; for
perhaps some, e.g. the spine, have little or no function except that of bending,20

for the substance which connects the vertebrae is a serum or mucous fluid; others
are bound together by sinews—thus we find sinews in the joints of the limbs.

§ 8 · The best description of everything may be obtained by an investigation485a3-485a14

like the present; but we must adequately investigate the final causes. We must
not suppose that the bones are for the sake of movement; that is rather the pur-
pose of the sinews or what corresponds to them, viz. the immediate receptacle
of the breath which causes motion, since even the belly moves and the heart has
sinews—but only some, not all parts have bones: every part must have sinews
appropriate for performing such motion or for . . .21 For the octopus walks little
and walks badly. We must take as a starting-point the fact that all animals have
different organs for different purposes with a view to the peculiar motion of each,
e.g. terrestrial animals have feet—those that are upright having two; others which
move altogether upon the earth, the material of whose bodies is more earthy and
colder, have several.

Some creatures again may be entirely without feet, for it is possible for them485a15-485a21

under these conditions to be moved only by external force. Similarly, flying crea-
tures have wings, and their shape is appropriate to their nature. The parts differ
in proportion as they are to fly faster or slower. They have feet for the purpose of
seeking food and to enable them to stand; bats are an exception; as they cannot
use their feet, they get their food in the air, and do not need to rest for the purpose;
for they certainly do not need to do so for any other reason.

The hard-shelled aquatic animals have feet on account of their weight; thus485a22-485a27

they are enabled to move from place to place: all that concerns their other needs
is as ordered by the individual requirements of each, even if the principle is not
clear—e.g. why many-footed creatures are the slowest, and yet quadrupeds are
swifter than bipeds. Is it because the whole of their body is on the ground or
because they are naturally cold and hard to move, or for some other reason?

§ 9 · We cannot agree with those who say that it is not the heat-principle which485a28-485b2

is active in bodies, or that fire has only one kind of motion and one power—the

20Readingall’ e kampsis.
21Jaeger marks a lacuna here.
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power to cleave. For in the case of inanimate things the action of fire is not univer-
sally22 the same on all—some it condenses, others it rarefies; some it dissolves,
others it hardens; and so we must suppose that in the case of animate creatures
the same results are found, and we must investigate the fire of nature by compar-
ing her processes to those of an art; for different results are achieved by fire in the
work of the goldsmith, the coppersmith, the carpenter, and the cook—though, per-
haps, it is truer to say that the arts themselves achieve these different results, for
that by using fire as an instrument they soften, liquefy, and desiccate substances,
and some they temper.

Individual natures work in the same way, and so they differ one from another;485b3-485b6

so that it is ridiculous to judge by externals; for whether we regard the heat as
separating or refining, or whatever the effect of warming or burning is, the results
will be different according to the different natures of the agencies which employ
it. But while the crafts use the fire merely as an instrument, nature uses it as a
material as well.

Certainly no difficulty is involved in this; but rather it is remarkable that nature,485b7-485b19

who employs the instrument, is herself an intelligent agent, who will assign to
objects their proper symmetry together with the visible effects of her action: for
this is no longer a function either of fire or of breath, so it is remarkable that we
should find such a faculty combined with these two bodies. Again, with regard to
soul we find the same cause of wonder, for it must be assumed in the functions
of these two, and therefore there is some sense in referring to the same agent—
either generally or to some particular creative part—the fact that its motion always
operates23 in the same way; for nature, from which they are generated, is always
constant. But now what variation can there be in individual heat, whether we
regard it as an instrument or material, or both? The variations in fire are simply
quantitative; but this is practically a question of whether it is mixed with other
substances or unmixed, for the purer substance has the proper qualities of its kind
in a higher degree.

The same statement applies in the case of all other simple things; for whereas485b20-485b22

there is a difference between the bone and flesh of a horse and those of an ox,24

this must be the case either because they are produced from different materials, or
because the materials are used differently. Now if they are different, what are the
distinctive characteristics of each of the simple things and what is . . .?25 for it is

22Readingholos.
23Retainingenergeian.
24Readinghe hippou kai he boos.
25Jaeger marks a lacuna here.
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these that we are seeking.
But if they are the same in nature, they may be different in their proportions: 485b23-485b26

for one or the other must be the case—as holds good with other things—for the
consistencies of wine and honey are different on account of the difference of sub-
stance; difference in wine itself, if there is any, is a matter of proportion.

And so Empedocles stated the nature of bone too simply;26 for,27 on the sup- 485b27-485b31

position that all bones follow the same proportion in the mixture of elements, the
bones of a lion, a horse, and a man ought to be indistinguishable; whereas they ac-
tually differ in hardness and softness, density, and other qualities. Similarly with
the flesh and other parts of the body.

Further, the various parts in the same creature differ in density and rarity, and485b32-486a4

in other qualities, so that the blending of their constituents cannot be identical;
for, granted that coarseness and fineness, greatness and smallness are quantitative
differences, hardness, density, and the opposites certainly depend on the qualita-
tive nature of the mixing. But those who give this account of it must know how
the creature element can vary, by excess or deficiency, by being in isolation or
in combination or heated in something else, like food that is boiled or baked,—
which last is perhaps the true explanation; for in the process of mixing it produces
the effect designed by nature.

So I suppose we must give the same account of flesh; for the variations are the486b1-486b4

same; and practically the same observations apply to the veins and air-ducts and
the rest; so that, in conclusion, either the proportion observed in their mixture is
not constant, or the definitions must not be stated in terms of hardness, density,
and their opposites.

26Readinglian haplos.
27Readingepei eiper.
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