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PREFACE

This volume marks the beginning of an enterprise undertaken on the
initiative of the Syndics of the Cambridge University Press. They
decided, first, that there was room for a comprehensive history of
ancient Greek philosophy in English, on a considerable scale. The only
such history available is the four-volume translation of Theodor
Gomperz’s Greek Thinkers, the last volume of which was finished by
Gomperzin 1909. ‘This was a valuable work for its time, though some-
what discursive, but a vast amount of detailed research has been carried
out during the last half-century which has left no corner of the field
untouched, and in some places has radically altered its contours.

Secondly, the Syndies took the view that the plan of a composite
history by several hands, of which the Press has produced such notable
cxamples in the past, had certain drawbacks, and that in this subject
it would be preferable for the whole to be the product of a single mind.

Their third wish was that the work should not demand from its
readers a knowledge of Grecek.

I am well aware of the magnitude of the task, and of my temerity
in accepting the proposal of the Syndies that I should undertake it.
The diflicultics are the reverse of those which beset a pioneer. Far
from being a pioneer study, this history deals with a subject of which
almost every detail has been minutely worked over many times. What
is needed (and few would dispute the need) is a comprehensive and
systematic account which will so far as possible do justice to the
opposing views of reputable scholars, mediate between them, and
give the most reasonable conclusions in a clear and readable form. The
qualities called for are not originality and brilliance so much as clear-
headedness, sober sense, good judgment and perseverance.

Yet to throw light on the Greek mind calls in addition for gifts of
imagination, sympathy and insight. It means entering into the thoughts
of men moulded by a civilization distant in time and place from our
own who wrote and spoke in a different language. For some of them,
though we may call them philosophers, not only reason but also
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Preface

poetry, myth and divine revelation were paths to truth. Their inter-
preter must be a scholar with an ear for the subtleties and overtones
of the Greek language, capable of comparing a philosopher’s use of it
with that of the writers of non-philosophical poetry and prose. Where
modern techniques of philosophical criticism will aid clucidation, he
should ideally be equipped to invoke them also, while remaining
immune from any tendency to anachronism.

Such a paragon does not exist. By setting forth his qualifications
I have no intention of making any claims for myself: I hope only thar
a conscious and explicit awareness of the ideal may induce a proper
humility and help one to fall less woefully short of it. One thing that
no one can do is to master the whole flood of writing on the subject
from the Greek commentators to our own day. [ can only hope that
my own selection of authorities has not been too arbitrary or inadequate,
and associate myself with one of the most sensitive of modern critics,
who wrote: 'Although a conscientivus working over of the whole
enormous specialist literature would have been highly desirable in
itself, it seemed to me more important to finish during my liferime, ™

A reader new to the subject should perhaps be warned that at the
early period covered by the present volume, from the beginning of
the sixth to the middle of the fifth century 8.c., no line is yet drawn
between philosophy, theology, cosmogony and cosmology, astronomy,
mathematics, biology and natural science in general. The word philo-
sophy must therefore be interpreted in a very wide sense, though
possibly not much wider than that which it bore in Europe down to
the seventeenth century a.n. By the fifth century .. history, geo-
graphy, and to a large extent medicine did receive separate treatment
by certain writers. These will only enter incidentally, and our main
concern will be with those who took all nature for their province and
tried to determine its onigin and present constitution and (whether
or nor from religious matives) the origin and destiny of human life
and its place in the whole. The medical writers, it is true, had to come
to terms with these broad theories, which they criticized as relying too
confidently on general principles instead of on empirical investigation.
There was action and reaction here, and an acquaintance with the

' Hermann Frinkd, preface to Dicknung wnd Philosophie {tronsloted).



Preface

medical literature is essential for an understanding of the philosophers.
On the other hand, much that might now be regarded as philosophical
—ethical and political theory, logic and epistemology—is either wholly
lacking in this early period or present only at an embryonic stage.

The importance of the writers of mythical cosmogonies and theo-
gonies—Hesiod, ‘Orpheus’, Pherecydes and others—as precursors
of the philosophers, and the existence within them of a development
away from mythopoeic towards rational thought, has become more and
more clearly recognized in recent times. Readers aware of the new light
that has been thrown on the ideas of the early philosophers by the
study of these mythographers may be surprised and disappointed that
no preliminary chapters appear to be devoted to them and to their
influence exclusively. I hope however that a reading of the chapters
on the philosophers themselves will show that this aspect has not been
neglected. It was a difficult choice, but I decided that this was the best
course, namely that the question of how far the thought of, for example,
Thales or Anaximenes was moulded by the myths of their own people,
as well as those of Egypt and the Orient, should be discussed in direct
connexion with them, but not before. (See also pp. 39f. below.)

It is my intention, Deo volente, to continue this history to include
the Hellenistic period, stopping short of the Neoplatonists and those
of their predecessors who are best understood in conjunction with them.
(Cf. p. 24 below. I understand that the Press has plans for a con-
tinuation by other hands.) I had thought to confine the Presocratics
to one volume, but as it has turned out, the period down to Heraclitus,
with a comprehensive account of Pythagoreanism, has proved sufficient
for this if the volumes are not to become uncomfortably large. Although
it means that there is a large task ahead, I make no apology for the
scale of the work. Excellent short outlines exist already, and there
could be no justification for adding to their number. Students of a
particular philosopher, school or period will I hope find sufficient in
the separate sections to orientate them and form a starting-point for
their own researches.

For the benefit of classical scholars, Greek has not been excluded,
but for the sake of others it has been confined 1o footnotes unless
translated. As to these, | have tried to follow the principle enunciated
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by Dr Edgar Wind, and make them ‘indispensable as foundations for
the argument, but superfluous for understanding it’.*

Books have usually been referred to in the notes by short titles, and
articles by periodical, date and page only. Full particulars of books,
and titles of articles, will be found in the bibliography. The standard
collection of Greek texts relating to Presocratic philosophy is that of
Diels, re-edited by Kranz (abbreviated DK : see bibliography, p. 493),
to which reference is constantly made in the following pages. Under
each philosopher the texts are divided into two sections. The first (a)
contains zestimonia, that is, accounts in later Greek authorities of the
philosopher’s life and doctrines, or paraphrases of his writings; in
the second (B) are collected what in the opinion of the editors are
genuine quotations from the philosopher himself. In this book the
number of a ‘B’ passage is normally preceded by ‘fr.’ (fragment),
while for the others the letter ‘A’ is retained.

My thanks are due to Mr F. H. Sandbach, Professor H. C. Baldry
and Mr G. S. Kirk, who between them have read the volume in
typescript. I owe much to their friendly and pertinent comments. I
should also like to thank Mr J. D. Bowman for help in the preparation
of the index.

May I conclude with a request? To continue this work necessitates
keeping up with the flow of periodical literature, and it is all too easy
to overlook important articles or monographs. If scholars who see
this volume think the enterprise worth while, perhaps they will be
kind enough to send me offprints of their articles or particulars of
newly published works. I cannot promise any adequate guid pro guo:
I can only say that I shall be sincerely grateful.

W.K.C.G.
DOWNING COLLEGE, CAMBRIDGE

* Preface to Pagan Mysteries in the Renaissance (Faber, 1958).

xii



NOTE ON THE SOURCES

The meagreness of our inheritance of original works of the Greek
philosophers is commented on in Chapter 1 (24f.). For the Pre-
socratics in particular we depend on excerpts, summaries and comments
made by later writers. The problems to which this gives rise have
always been recognized, and adequate accounts of the nature of the
sources are available in several works, of which the best and most
accessible is that of G. S. Kirk in KR, 1~7. (Others will be found in
Ueberweg-Praechter, 10~26, Zeller, Outlines, 4-8, Burnet, EG P, 31-8.)
In view of this T am making no attempt at a general appraisal at the
beginning, but shall rather deal with particular source-problems as
they arise over individual thinkers. (For the all-important Aristotle
see especially pp. 41-3.) But a certain amount must be briefly repeated
here in order to make intelligible such references as will be necessary
to ‘Aét’, ‘the Placita’, ‘Plut. Strom.” or *Stob. Ecl.

Theophrastus the pupil of Aristotle wrote a general history of earlier
philosophy and special works on some individual Presocratics. Only
extracts survive, though they include the greater part of the book Or
Sensation. These works of Theophrastus formed the main foundation
for what is known as the doxographical tradition, which took different
forms: ‘opinions’ arranged according to subjects, biographies, or
somewhat artificial ‘successions’ (SixBoyaf) of philosophers regarded
as master and pupil.

The classification of the doxographical material was undertaken in
the monumental work of Hermann Diels, Doxographi Graeci (Berlin,
1879), to which all subsequent researchers into Presocratic philosophy
owe an incalculable debt. The collections of the works of the early
thinkers were known as 88§ (‘opinions’, hence ‘doxography’) or
& &péoxovre (Latinized as Placita). There are two such collections or
summaries extant, the Kpitome falsely claimed as Plutarch’s, and the
Physical Extracts (uowal ddoyal) appearing in the Anthology or
Florilegium of ‘Stobaeus” (John of Stobi, probably fifth century a.p.).
From a reference in the Christian bishop Theodoret (first half of fifth
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Note on the Sources

century) it is known that both of these go back to a certain Aétius,
and the two are printed by Diels in parallel columns as the Placiza of
Aétius. Aétius himself, who is otherwise unknown, was probably of
the second century A.D.

Between Theophrastus and Aétius was a Stoic summary, of the first
century B.C. at the latest, which can be detected behind doxographical ac-
counts in Varro and Cicero,and was named by Diels the Petusta Placita.

The doxographies in Hippolytus’s Refutation of all Heresies, and the
pseudo-Plutarchean Stromateis (‘Miscellanies”) preserved in Eusebius,
appear to be independent of Aétius.

The Lives of the Philosophers by Diogenes Laertius (probably
third century A.D.) exists entire, and contains matter from various
Hellenistic sources of uneven value.

To sum up, our information about the Presocratic philosophers
depends first of all on extracts or quotations from their works which
range from one brief sentence in the case of Anaximander (and of
Anaximenes perhaps not even that) to practically the whole of the
True Way of Parmenides. Secondly we have occasional mention and
discussion of Presocratic thought in Plato, and a more systematic
exposition and criticism in Aristotle. Finally there is the post-
Aristotelian information which (with a few exceptions which will be
mentioned in discussing the sources for particular philosophers)
depends on brief, and sometimes garbled, epitomes of the work of
Theophrastus, the distortions frequently taking the form of adaptation
to Stoic thought. To see through this veil to the mind of archaic
Greece is the primary task of Presocratic scholarship. Whether it is
worth while no one had a better right to say than Hermann Diels, who
at the end of his life declared, in a posthumously published lecture:
‘T count myself fortunate in that it has been vouchsafed to me to
dedicate the best part of my powers to the Presocratics.’®

For further details readers are referred to the account of Kirk
mentioned above. In addition, an appraisal of the historical work of
Theophrastus, which does him more justice than earlier accounts, is
to be found in C. H. Kahn, 4naximander, 17—24.

* ‘Ich schitze mich gliicklich, dass es mir vergénnt war, den besten Teil meiner Kraft den
Vorsokratikern widmen zu kénnen’ (Neue Jahrbb. f. d. klass. Altertum, 1923, 75).

xiv
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INTRODUCTION AND SUMMARY

To write a history of Greek philosophy is to describe the formative
period of our own thought, the making of the framework which sup-
ported it until at least the latter part of the nineteenth century. The
discoveries about the nature of matter (if that term may still be used),
the size and character of the Universe, and the human psycke which
scientists have been making during the last hundred years are indeed so
revolutionary that they may result in a radical reshaping of our funda-
mental outlook. Apart, however, from the fact that they are still in
such a state of rapid transition that it is difficult to see what this new
framework of thought will be, the conservatism of ordinary human
minds ensures that much in the older outlook will continue to colour
our general presuppositions for a long time to come. Even the modern
natural philosopher who studies the records of the earliest European
thinkers may find that he has more in common with them than he
expected. It is this fundamental and dateless character of much Greek
thought which makes it worth while to attempt a fresh presentation of
it for a contemporary reader.

There is another side to the coin. With the Greeks we stand at the
beginning of rational thought in Europe. It follows that we shall not
only be concerned with reasoned explanation or scientific observation,
but shall be watching the emergence of these activities from the mists
of a pre-scientific age. This emergence is not sudden, but slow and
gradual. I shall try indeed to justify the traditional claim of Thales to
be regarded as the first European philosopher; but I shall not intend
by that to assert that at one bound the line was crossed between pre-
rational, mythical or anthropomorphic conceptions and a purely
rational and scientific outlook. No such clearly-marked line existed, or
exists today. Besides appreciating what is of permanent value in Greek
thought, we may also learn from observing how much latent mythology
it continued to shelter within what appear to be a roof and walls of solid
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Introduction and Summary

reason. This is naturally more obvious in the earliest period, but even
Aristotle, to whom in spite of his critics in all ages we owe so much of
the indispensable groundwork of abstract concepts on which our
thinking is based, has some fixed ideas which we encounter with a sense
of shock; for example, a conviction that the heavenly bodies are living
creatures, a belief in the special perfection of circularity or sphericity,
and some curious notions about the primacy of the number three which
clearly antedate the beginnings of philosophical thought.

This is not a condemnation of myth as false in itself. Its stories
and images may be, at an early stage of civilization, the only available
means (and an effective one) of expressing profound and universal
truths. Later, a mature religious thinker like Plato may choose it
deliberately, and as the culmination of a reasoned argument, to com-
municate experiences and beliefs, the reality and cogency of which is
a matter of conviction outrunning logical proof. This is genuine myth,
and its validity and importance are undoubted. The danger begins
when men believe they have left all that behind and are relying on a
scientific method based solely on a combination of observation and
logical inference. The unconscious retention of inherited and irrational
modes of thought, cloaked in the vocabulary of reason, then becomes
an obstacle, rather than an aid, to the pursuit of truth.

The reason for making this point at the outset is that the implicit
acceptance of mythical concepts is a habit that never completely
relaxes its hold. Today it is even more heavily overlaid than in ancient
Greece with the terminology of rational disciplines. This makes it more
difficult to detect and therefore more dangerous.

Without belittling the magnificent achievements of the Greeks in
natural philosophy, metaphysics, psychology, epistemology, ethics and
politics, we shall find that because they were pioneers, and therefore
much nearer than ourselves to the mythical, magical or proverbial
origins of some of the principles which they accepted without question,
we can see these origins clearly; and this in turn throws light on the
dubious credentials of some of the principles which gain a similarly
unquestioned acceptance among many today.

Examples of these axioms in Greek thought are the assumption of
the earliest school in Miletus that reality is one, the principle that like

2



Myth and Reason

is drawn to, or acts upon, like (in support of which Democritus the
atomist was not above quoting the proverb ‘Birds of a feather’ and a
line of Homer), and the aforementioned conviction of the primacy and
perfection of circular shape and motion which affected astronomy until
the time of Kepler. It is not hard to detect the popular, unscientific
origin of these general principles, but what of some to which our own
scientists subscribe, or subscribed until recently? Professor Dingle
quotes the following:* ‘Nature abhors a vacuum’, ‘The Universe is
homogeneous’ (compare the Milesian premiss), ‘Nature always works
in the simplest way’. It is not only in the ancient world that, as he says,
‘the Universe, instead of being a touchstone, becomes a mould,
fashioned first of all to the investigator’s liking and then used to give
a false form to the things of experience’.

The history of Greek philosophy can be conveniently divided into
periods which show a real difference of outlook and interest, cor-
responding in part to changes of outward circumstances and habits of
life. They also differ in the locality of the centres from which the main
intellectual influences were exerted upon the Greek world. At the same
time, if this division is adopted, it is important not to lose sight of the
equally real continuity that runs through the whole development of
thought from the Milesians to the Neoplatonists. To bring out this
continuity, it will be worth while attempting a brief sketch of the
development of Greek philosophy before we proceed to consider it in
detail. The next few pages may be regarded as a map of the country
which we have to traverse, and it is always as well to run the eye over
the map before setting out on the journey itself.

Our attention is first directed to the eastern fringe of Greek settle-
ment. Here in Ionia, on the western border of Asia Minor under
Lydian and Persian rule, something happened in the sixth century before
Christ which we call the beginning of European philosophy. Here
opened the first, or Presocratic period of our subject, with the Milesian
school. These men, inhabitants of one of the largest and most pros-
perous of Greek cities, with numerous colonies of her own and wide-
spread foreign contacts, were endowed with an indefatigable curiosity

¥ The Scisntific Adventure (Pitman, x9$2), 168.
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Introduction and Summary

about the nature of the external world, the process by which it reached
its present state, and its physical composition. In their attempts to
satisfy this intellectual craving for knowledge, they by no means
excluded the possibility of divine agency, but they reached a conception
of it very different from the polytheism current in contemporary
Greek society. They believed that the world arose out of a primal
unity, and that this one substance was still the permanent base of all its
being, though now appearing in different forms and manifestations.
The changes were rendered possible by an everlasting motion of the
primary stuff due, not to any external agent, but to its own essential
animation. The distinction between a material and an efficient principle
had not yet been felt, and the primary entity, since it lived for ever and
was the author of its own movement and change, and of all the ordered
world of earth, sky and sea, was naturally thought to merit the epithet
‘divine’.

Before the end of the century, the philosophical impulse was carried
from the eastern to the western borders of the Greek world by the
migration of Pythagoras of Samos to the cities of Greek settlement in
.South Italy. Together with physical translation, it underwent a change
of spirit. From now on, the Ionian and Italian branches of philosophy
develop in different ways, though the division is not so clearly marked
as some later Greek scholars and classifiers supposed, and there was
some cross-fertilization, as for example when Xenophanes from Asiatic
Colophon followed in the track of Pythagoras and settled in Magna
Graecia. So far as Pythagoras and his followers were concerned, the
change in spirit affected both the motive and the content of philosophy.
From satisfaction of the sheer desire to know and understand, its
purpose became the provision of intellectual foundations for a religious
way of life; and in itself it acquired a less physical, more abstract and
mathematical character. Study of matter gave way to study of form. The
logical trend was followed up in the West by Parmenides of Elea and
his school, and reached its climax in his teaching that true being was not
to be found in the physical world because, from the propositions ‘It is’
and ‘It is one’ (on which Milesian cosmology might be said to have
been based; in any case Parmenides argued that the second followed
from the first), the only valid conclusion was an unqualified denial of
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Early Presocratics

physical movement and change. Reason and the senses gave contra-
dictory answers to the question: ‘What is reality?’, and the answer of
reason must be preferred. J

About the same time, or a little earlier, the unique and enigmatic
Heraclitus of Ephesus was also advancing towards the fateful division
between reason and the senses. He preached the folly of relying on
sense-perception unchecked by the judgment of its rightful interpreter,
reason, though without going so far as to reject its witness absolutely
as did Parmenides. In contrast to the Eleatic, who denied the very
possibility of movement, he saw the whole natural world in terms of a
continuous cycle of flux and change. Rest, not movement, was the
impossibility. Any apparent stability was only the result of a temporary
deadlock between the opposite tensions which were ceaselessly at work.
Everlasting is only the Jogos, which in its spiritual aspect is the rational
principle governing the movements of the universe, including the law
of cyclic change. The qualification (‘in its spiritual aspect”) is necessary
because at this early stage of thought nothing is yet conceived as real
without some physical manifestation, and the lgos is intimately con-
nected with that substance which had a kind of primacy in the world of
Heraclitus, namely fire, or ‘the hot and dry’.

The original and paradoxical philosophies of Heraclitus and
Parmenides both had considerable influence on the mind of Plato.
The rest of the Presocratic period was marked by the efforts of natural
philosophers to escape the distasteful conclusion of Parmenides by a
change from monism to pluralism. If the monistic hypothesis led to
denying the reality of the apparent multiplicity of the world around us,
then in the interests of the phenomena that hypothesis must be
rejected. This was the reasoning of Empedocles, Anaxagoras and the
atomists. Empedocles was a Sicilian, and like other philosophers of
Magna Graecia combined his search for the ultimate nature of things
with the demands of a deeply religious outlook, to which the nature
and destiny of the human soul was of fundamental interest. He saw
the answer to Parmenides in the substitution of four ultimate root-
substances or elements (earth, water, air and fire) for the single principle
of the Milesians. Anaxagoras brought the spirit of Ionian physics from
Asia Minor to Athens, where he lived in the time of Socrates and
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Introduction and Summary

Euripides, and enjoyed the friendship of Pericles and his circle. His
doctrine of matter as consisting of an infinite number of qualitatively
different ‘seeds’ was a kind of half-way house to the culmination of this
pluralistic physics in the atomism of Leucippus and Democritus.

An interesting result of the uncompromising logic of Parmenides
was to face philosophers with the problem of a moving cause. At its
start, rational thought had inherited from mythology the conception of
all physical entities as in some degree animate./ The separation of
matter and spirit was as yet undreamed-of, and to the Milesian monists
it was therefore natural to suppose that the single primary substance of
the world—water or mist or whatever it might be—was the author of
its own transformations. It did not occur to them that this was some-
thing that needed explaining, or that anyone might demand a separate
cause of motion. The intellectual drawbacks of this naive combination
of matter and spirit, moved and mover, in one corporeal entity are
already becoming obvious in Heraclitus. By bringing the world to a
full stop, as it were, Parmenides drove home the lesson that motion
was a phenomenon in need of its own explanation, and in the later
Presocratics we see not only the change from a unity to a plurality of
physical elements, but also the emergence of a moving cause beside
and apart from the moving elements themselves.

Empedocles, impelled by the needs of his moral and religious, as well
as of his physical system, posited two such causes, which he named Love

.and Strife. In the physical world, these are used in a mechanical way
to bring about respectively the combination with, and separation from
each other of the four elements, whereby the cosmos is brought into
being. In the religious sphere they allow for a moral dualism, being the
causes of good and evil respectively. [ Anaxagoras was hailed by Plato
and Aristotle as the first man to asserfthat Nous, Intelligence, was the
originator of the motions leading to the formation of a cosmos from
the tiny spermata of matter which, in his view, were its material con-
stituents. \Moreover he explicitly insisted on the transcendent character
of this Ndus, which ‘existed alone and by itself’ and “was mixed with
no thing’.

Leucippus and Democritus did not provide as their cause of motion
any separate entity existing, like the opposite forces of Empedocles or
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The Moving Cause

the Nous of Anaxagoras, in the same positive way as the elements
themselves. For this reason Aristotle condemned them as having
neglected the whole problem of the moving cause. In fact their answer
‘was more subtle, and more scientific in spirit than those of the others.
Part of the difficulty had been that Parmenides had denied the existence
of empty space, on the strength of the abstract argument that if Being
is, emptiness could only be the place where Being was not. But
nothing exists besides Being, and to say of Being ‘it is not’ is a logical
impossibility. Emptiness is not Being, therefore it does not exist. Out-
facing Parmenides on his own ground, the common-sense of the
atomists declared that ‘not-Being exists as much as Being’; that is,
since Being was still conceived as tied up with corporeal existence, they
asserted that there must be place which was not occupied by body.
They supposed the sum of reality to be made up of tiny solid atoms
floating in infinite space. Once this picture is made conscious and
explicit, as it now was for the first time, matter is, as it were, set free,
and, of atoms Jet loose in infinite space, it might perhaps seemas reason-~
able to ask ‘Why should they stay still?’ as * Why should they move?’
Though he gives them no credit for it, Aristotle comes near to the
heart of their achievement when he says that the atomists ‘made void
the cause of motion”.! To appreciate this at its true worth, one must
understand what a bold step it was to assert the existence of empty
space in face of the new logic of Parmenides.

The gradual emergence into consciousness of the problem of the
first cause of motion, bound up as it is with that of the relation bétween
matter and life, is one of the main threads to be followed in an exposition
of Presocratic thought.

In the time of Anaxagoras and Democritus, there occurred at Athens
the change which the ancients universally associated with the name of
Socrates. From the middle of the fifth century to the end of the fourth,
we are in our second main period, which most people would agree to
call the zenith of Greek philosophy. Athens is its centre, and the out-
standing intellectual figures are Socrates, Plato and Aristotle. The shift
of interest which marked the beginning of this period may be described
as being from the universe to man, from interesting intellectual questions\

' Phys. 265b a4
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Introduction and Summary

of cosmology and ontology to the more pressing business of human
life and conduct. Nor was the physical side of the microcosm excluded.
Contemporary with Socrates were Hippocrates and the earliest of those
anonymous followers of his who with him produced the impressive
body of medical and physiological writings known as the Hippocratic
Corpus. At this time, says Aristotle roundly, ‘the investigation of
nature came to a stop, and philosophers turned their attention to
practical morality and political thought*.* Some three centuries later,
Cicero was saying much the same thing. Socrates ‘called down
philosophy from the skies and implanted it in the cities and homes of
men’. He ‘brought it into communal life, compelling it to attend to
questions of virtue and vice, good and evil’. As for what went on in
the heavens, that was far removed from our grasp, and even had it not
been, it had no relevance to the good life.”

Tt might indeed be claimed that in Socrates the new spirit found its
first genuine philosopher. To say that he was actually responsible for
the change of outlook goes much too far. The teaching of the con-
temporary Sophists was very largely ethical and political, and in this
they needed no prompting from Socrates. These were the days of
Athens’s growth to political maturity, to the leadership of Greece
through her conduct in the Persian Wars and the subsequent founda-
tion of the Delian League, and to the democratic form of government
which gave every free citizen the right not only to elect his rulers but
to vote in person on matters of public policy and even take his turn in
exercising high and responsible office. To fit himself for success in the
busy life of the city-state became a necessity for everyone. As the
power and wealth of Athens grew, there followed her increasing
arrogance in external relations, the impact of war between Greeks, the
disaster of the Sicilian expedition (in contemporary eyes an inevitable
retribution for Aybris), and the downfall of Athens at the hands of her
rival Sparta. The years of war were marked internally by the increasing
corruption of Periclean democracy, a murderously cruel oligarchic
revolution, and the return of a democracy from which the spirit of
vengeance was by no means absent. All these events took place in
Socrates’s own lifetime, and created an atmosphere inimical to the

* Part. An. 642a28. * Tusc. V, 4, 10; Ac. 1, 4, 15.



Reaction towards Humanism

prosecution of disinterested scientific research. To Aristophanes, a
faithful enough mirror of the better opinion of his time, natural philo-
sophers were a useless sort of people and a suitable butt for not always
good-tempered ridicule.

The state of physical speculation itself must also have made the time
seem ripe for a reaction against it of common sense. In the absence of
precise experiment and the scientific instruments which make it
possible, the natural philosophers appeared to be not so much ex-
plaining the world as explaining it away. Faced with the choice of
believing either, with Parmenides, that motion and change were un-
real, or else that reality consisted of atoms and void—atoms which
were not only invisible but lacking also the other sensible qualities of
taste, smell and sound which mean everything to the human being—
it is not surprising if most men decided that the world of the philo-
sophers had little to say to them. -

At the same time, the contrast between certain things which were
only ‘conventional’ and others which existed ‘in nature’ (whether it
was borrowed from the physicists or merely shared with them as part
of the general spirit of the age) was eagerly seized on by some as the
basis for an attack on absolute values or divine sanctions in the ethical
sphere. Virtue, like colour, was in the eye of the beholder, it did not
exist ‘by nature’. In the ensuing controversy, Socrates employed all
his powers in the defence of absolute standards, through the impli-
cations of his paradoxes: ‘Virtue is knowledge’ and ‘No man does
wrong willingly’. His point was that if anyone understood the true
nature of goodness its appeal would be irresistible, and failure to comply
with its standards could only be due to a lack of full understanding.
This full understanding he did not claim to have reached himself, but
unlike others he was aware of his ignorance. Since this at least was a
starting-point, and an unjustified confidence in ethical matters in his
view the chief cause of wrongdoing, he conceived it his mission to
convince men of their ignorance of the nature of goodness and so
persuade them to seek, with him, to remedy it. In carrying out this
task, he developed the dialectical and elenchtic methods of argument to
which later philosophers owed so much.

To account for the extraordinary influence of Socrates over sub-
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sequent philosophy is something that must be left until later. Here it
may be said that almost all later schools, whether originating with his
own disciples or, like Stoicism, founded long after his death, whether
dogmatic or sceptical, hedonistic or ascetic in character, acclaimed
Socrates as the fountain-head of all wisdom including their own. This
at least suggests that we shall err if we regard him as a simple character.
Schools founded by his immediate disciples included the logically
subtle Megarians, the pleasure-loving Cyrenaics and perhaps the ascetic
Cynics, as well as the Academy of Plato, but only of the last have we
anything more than fragmentary knowledge.

Socrates had bequeathed to his successors some of the most intract-
able of intellectual problems. It might seem that in bidding men seek
“the true nature of goodness’ as the sole requirement for right living,
he had decided by an act of faith rather than of reason () that goodness
has a ‘true nature’, (4) that the human mind can grasp it, (c) that the
intellectual grasp of it will be an all-sufficient incentive to right action
in practice. But this, in modern terms, is to raise fundamental questions
of ontology, epistemology, ethics and psychology. To contem-
poraries it would seem like begging the question involved in the
‘nature-versus-convention’ controversy rather than settling it.

Determined to defend and expand his master’s teaching, Plato with
his more universal genius, though he had no names for the branches of
more recent philosophy just mentioned, wove something of all of them
into the superb tapestry of his dialogues. Goodness had a real nature
because it stood at the head of the world of ‘forms’. These were ideal
entities having a substantial existence beyond space and time, and
constituting the perfect patterns after which were modelled the fleeting
and imperfect representations of truth in ethical, mathematical and
other spheres which are all that we encounter in this world. Knowledge
is possible because, as Pythagorean and other religious teachers claimed,
the human soul (of which for Plato the intellect was the highest and
best part) is immortal and enters again and again into mortal bodies.
Between its incarnations it is face to face with the eternal realities.
Contamination with the corporeal dulls the memory of these, which
may be reawakened by experience of their imperfect and mutable
representations on earth, and, thus started on its way, the philosophic
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Socrates and Plato

soul may, even in this life, recapture much of the truth by a process of
rigorous intellectual and moral self-discipline. Philosophy is a canaliz-
ation of the will and emotions as well as of the intellect. The soul has
three parts, a concupiscent, a spirited or impulsive, and a rational. The
eros, or libido, of each is directed towards a different class of object
(physical pleasure honourable ambition, wisdom). In the soul of the
true philosopher the lower two are not allowed to exceed the bounds
“of their proper functions; the amount of eros directed towards their
objects is diminished, and it flows with a corresponding increase in
strength towards the objectives of reason, which are knowledge and
goodness. In this way the Socratic paradoxes receive a broader
psychological base.

Plato’s was not a static mind. What I have said so far probably
represents not unfairly his convictions in middle life, as expressed in
the great dialogues of that period, especially the Meno, Phaedo,
Republic and Symposium. From this root sprang his political theory,
aristocratic and authoritarian. Later it became apparent to him that
the doctrine of eternal, transcendent forms, which he had accepted with
a partly religious enthusiasm, entailed serious intellectual difficulties.
As a theory of knowledge it demanded further investigation, nor did
the relations between forms and particulars, or between one form and
another, lend themselves easily to rational explanation. Plato did not
hesitate to tackle these problems, and in doing so was led to produce
the critical writings which in the view of some twentieth-century
philosophers constitute his most important philosophical achievement,
notably the Parmenides, Theaetetus and Sophist. The Parmenides raises,
without solving, a number of difficulties involved in the theory of
forms, the Theaetetus is an inquiry into the nature of knowledge, and
the Sophist, in a discussion of methods of classification, of the relations
between the most comprehensive forms, and of the different senses of
‘not-being’, lays the foundations for much future work in logic.

Plato retained to the end a teleological and theistic view of nature.
The Timaeus contains a cosmogony which sets out to show the primacy
of a personal mind in the creation of the world: it was designed by
God’s intelligence to be the best of all possible worlds. Yet God is not
omnipotent. The world must ever fall short of its ideal model since its
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raw material is not made by God but given, and contains an irreducible
minimum of stubbornly irrational ‘necessity’. That the world is the
product of intelligent design is argued again in his last work, the Zaws,
as the climax of a detailed legislative scheme. His aim is to undermine
the sophistic antithesis of nature and law: law is natural, and if the ‘life
according to nature’ is the ideal, then it should be a law-abiding life.

Aristotle was for twenty years the friend and pupil of Plato, and this
left an indelible impression on his thought. Since his own philosophical
temperament was very different from his master’s, it was inevitable that
a note of conflict should be discernible at the heart of his philosophy.
His more down-to-earth mentality had no use for a world of transcen-
dent entities which it saw as a mere visionary duplication of the real
world of experience. He had a great admiration for his fellow-
Northerner Democritus, and it is conceivable that, had it not been for
Plato, the atomic view of the world as an undesigned accretion of
particles might have undergone remarkable developments in his keen
and scientific brain. As it was, he retained throughout life from his
Academic inheritance both a teleological outlook and a sense of the
supreme importance of form which sometimes led to difficulties in the
working out of his own interpretation of nature.

Every natural object is a compound of matter and form, ‘matter’ in
its absolute sense meaning not physical body (all of which possesses
some degree of form), but a wholly unqualified substratum with no
independent existence but logically demanded as that in which the
forms inhere. Immanent form takes the place of the transcendent forms
of Plato. Everything has an indwelling impulse towards the develop-
ment of its own specific form, as is seen most clearly in the organic
progress of seed to plant or embryo to adult. The process may also be
described as that from potentiality to actuality. This dichotomy of
existence into potential and actual was Aristotle’s reply to Parmenides’s
denial of change on the ground that nothing can come to be either out
of what is or what is not.

At the apex of the scala naturae exists purely actual form, which as
perfect Being has no part in matter or potentiality; that is, God. His
existence is necessary on the principle that no potentiality is called into
actuality save by the presence of an already actual being: in physical
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Aristotle

generation, a seed is first produced by a mature plant, a child must
have a father. (It is fundamental to Aristotle’s teleology that the hen
came before the egg.) On this plane, actual and potential are only
relative terms, but to sustain the teleological order of the whole
Universe calls for a perfect and absolute Being. To Aristotle as to
Plato, teleology implies the actual existence of a relos, an ultimate final
and efficient cause for the sum-total of things as well as the individual
and relative causes which are at work within the separate species.

In his own nature God is pure mind or intellect, for that is the highest
type of being and the only one that can be conceived as existing apart
from matter. He is not a deliberate creator, since any concern for the
world of forms-in-matter could only detract from his perfection and
involve him in one way or another in the potential. But his existence is
enough to keep in motion (not ‘set in motion’, for to Aristotle the
world is eternal) the whole world-order by activating the universal and
natural impulse towards form. In other words, everything is striving to
imitate within its own limitations the perfection of God. Physically, his
existence leads directly to the circular motions instigated by the intelli-
gences that move the heavenly bodies, which in turn render possible
the processes of terrestrial life. From this point of view mankind exists
at many removes from God, but his possession of reason gives him a
unique position, a kind of direct line of communication. Thus the way
of intellectual contemplation, of philosophy, is for man the way to
fulfil his proper nature. For him, as for the rest of nature, it is natural
to develop the activity of his highest part, to strive to realize his proper
form. For him, unlike the rest of terrestrial nature, this is (as Aristotle
says in the tenth book of the Etkics) to cultivate a divine spark that is
within him.

The abandonment of the transcendent forms of Plato had momentous
consequences for ethics. The existence of justice, courage, temperance,
etc., among the absolutes of this transcendent world meant that the
answers to questions of conduct were bound up with metaphysical
knowledge. A man might act rightly by doing what he was told,
relying on an ‘opinion’ implanted by another; but he would have no
‘knowledge’ of why he was behaving thus. Morals must be securely
founded on fixed principles, and for this we need the philosopher who
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by long and arduous traming has recovered his knowledge of reality,
that 15 of the absolute forms of the virtues which are but palely reflected
m any virtuous acts on earth For Anstotle all this 1s changed Moral
virtue and rules of conduct lie entirely within the realm of the contin
gent In the first two books of the Ztucs he reminds us no less than six
times of the principle that precision 1s not to be sought indiscminately
in all subjects and 1s out of place m the study of morality, the goal of
which 1s not knowledge but practice The sentence We are not trying
to find out what virtue 1s, but to become good men seems aimed
deliberately at Plato and Socrates

In psychology, Arstotle defined the soul as, 1n his technical sense of
the word, the form of the body, that 1s, the highest manifestation of
the particular compound of form and matter which 1s a living creature
This does not of course imply an epiphenomenalist view That would
be to turn his philosophy upside down Form 1s the prior cause and 1s
1n no way dependent on matter It does, however, exclude the doctrine
of transmigration which Plato shared with the Pythagoreans Aristotle
1s shy of the subject of immortality, but seems to have believed 1n the
survival, though not necessarily the individual survival, of nous, which
1s our link with the divine, and, as he once puts 1t, the only part of us
which comes in from outside

A great part of Aristotle s achuievement 1s scientific, especially mn the
descriptive and classtficatory work of natural history, where the extent
of his knowledge and the soundness of his method sull excite the
admuration of workers in the same field The identification and descrip
tion of species was of course a task particularly suited to the genius
of the philosopher who, like his master, saw reality m form, yet
discovered this form 1n the natural world instead of banishing 1t beyond
space and time He was the founder of the natural sciences as separate
disciplines, though the doubtful advantage of an admutted cleavage
between science and philosophy still lay in the future Inlogic, which
he regarded not as a part of philosophy but as 1ts organon or tool, he
stood on Plato s shoulders to a greater extent than 1s sometimes realized
Yet here as elsewhere, his gentus for system and order takes him far
beyond the mere rearrangement of other men s 1deas, and entitles him
to hus place as the true founder of formal logic and scientific method
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Hellenistic Thought

Aristotle was the tutor of Alexander the Great, remained his friend
throughout the period of his conquests, and died within a year of
Alexander’s death in 323. He stood therefore on the threshold of the
new historical order which begins the third main period of Greek
philosophy. Whether or not Alexander aimed at establishing a world-
wide community (and this is a much-disputed question), he at least
succeeded in bringing it about that after his time the small, independent
and self-contained city-states, which had formed the essential framework
of classical Greek life and thought, lost much of their reality as fully
independent communities. Dying early with his work unfinished, he
left a vast European, Asiatic and African dominion to his successors,
who carved it up into unwieldy empires monarchically ruled. The
changes in outlook that followed these momentous military and political
events were manifold, though doubtless gradual. Certainly the Greek
did not easily or quickly give up his belief in the city as the natural
unit, the community to which he belonged and owed his loyalty. These
local loyalties were fostered by the successor-kings themselves, who
respected the power of the city-states and also saw in their preservation
the best hope for the survival of Hellenic civilization among the exotic
influences of the Eastern lands to which it was now transplanted. The
cities therefore still exerted a direct controlling power over local affairs
and the lives of their citizens, though supervised by the central govern-
ment, and the old political spirit of the Greeks was kept alive, though
inevitably, as time went on, it became (as Rostovtzeff has said) rather
municipal than political in the true sense. On the mainland, especially,
the combination of the cities into leagues went with a growing con-
sciousness of Hellenic unity.

In the early part of the new age, signs were not lacking of a spirit of
optimism and confidence, of faith in human capacities and the triumph
of reason. The enormous expansion of the Hellenic horizon, the faci-
lities for travel to, and commerce with, what had been little-known and
barbarian parts of the world, and the opportunities for a fresh start in
new lands, increased the sense of activity and hopefulness. As time
went on, however, the continual political struggles and wars between
the dynasties, and the disconcerting effect of the sudden new contacts
between Greek and Oriental modes of life, as well as the effective
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absorption of the cities in the new kingdoms, began to create a feeling
of uncertainty and depression, which, together with the other general
features of the age, was reflected in its philosophy. The growing sense
of the unimportance and helplessness of the individual, and even of the
long-familiar social and political units, in the face of great and intract-
able powers which seemed to mould events with the impersonal
inevitability of fate, had an effect on the minds of men not unlike that
of our own age.

On the one hand, those of studious bent were set free for the pursuit
of knowledge for its own sake, in which also they could find a refuge
from the uncertainties of the present life. This did not manifest itself
in bold and original flights of speculation like those of the dawn of
philosophy. Scholarship and the special sciences, which had been given
such a remarkable start by Aristotle and his collaborators, were in-
dustriously pursued first in the Lyceum itself by men like Theophrastus
(Aristotle’s friend and successor) and Strato, and then at Alexandria,
whither Strato himself migrated to become tutor to the son of the
reigning monarch of Egypt. Here at the beginning of the third
century B.C. the Museum, with its great library and research centre,
was founded by the early Ptolemies, possibly instigated by Demetrius
of Phaleron. Exiled from Athens, this scholar-statesman, who was a
friend of Theophrastus and had almost certainly attended the lectures
of Aristotle himself, carried the spirit of the Lyceum to the Egyptian
court of Ptolemy I about 295. A novel and characteristic feature of the
age was a serious, well-documented study of the past, and in this the
lives and works of previous philosophers had their share of attention.
The application of science to technology, especially in the military
sphere, also made notable advances in the Hellenistic age.

If the gradual loss of a sense of community, the decreasing oppor-
tunity to play a decisive part in public life, meant more freedom for the
intellectual to indulge in the secluded pursuits of study and research, it
also induced a widespread feeling of uneasiness, loss of direction,
homelessness. In earlier, more compact polities the individual was first
and foremost a citizen, with comprehensible rights and duties and a
niche of his own in society. The largest community known to him was
one in which he himself was widely known. All other communities

16



Hellenistic Thought

were foreign, to be encountered only in the course of diplomacy or
war. His world, like Aristotle’s universe, was organically disposed. It
had a centre and a circumference. As the Hellenistic age advanced, he
became more like a Democritean atom, aimlessly adrift in an infinite
void. Under this sense of strangeness, the common accidents of
poverty, exile, slavery, loneliness and death took on more frightening
shapes and were brooded over more anxiously. One result of this,
especially in the later Hellenistic period, was an increase in the popu-
larity of mystery-religions, both Greek and foreign, which in one form
or another promised ‘salvation’. Cults of this sort, from Egypt and
the Asiatic countries, not unknown to Greeks before, gained adherents
from all ranks of society. Philosophy also was naturally not unaffected.
New systems arose to meet the new needs, systems whose declared goal
was the attainment of ataraxia, undisturbed calm, or autarkeia, self-
sufficiency.

The philosophies which dominated the scene from the end of the
fourth century onwards were Epicureanism and Stoicism. The latter in
particular attained such widespread influence that it might almost be
called the representative philosophy of the Hellenistic and Graeco-
Roman ages. Both harked back for their inspiration to the thinkers of
the great creative period which ended with Aristotle. They were not
on this account lacking in originality, to which Stoicism in particular
has strong claims. Indeed, to say at what point a philosophic system
ceases to be a synthesis of earlier thought and becomes an original
creation is by no means easy. Few would deny originality to Plato,
yet his philosophy could be plausibly represented as arising simply from
reflection on the utterances of Socrates, the Pythagoreans, Heraclitus
and Parmenides. What distinguishes the Hellenistic systems is rather, as
I have indicated, a difference of motive. Philosophy no longer springs,
as Plato and Aristotle rightly said that it did in the first place, from a
sense of wonder. Its function is to bring an assurance of peace, security
and self-sufficiency to the individual soul in an apparently hostile or
indifferent world. It was natural therefore that philosophers should be
less directly interested in questions of cosmology and physics, and
should choose as the physical setting for their moral teaching an
adaptation of some existing scheme. In this way the speculations of the
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earlier physical schools, though to some extent transmuted, live on in
the Hellenistic world.

Epicurus, who was in his late teens when Aristotle and Alexander
died, singled out religion as the root of spiritual malaise. The greatest
single cause of mental distress lay in fear of the gods and of what might
happen after death. It was an outrage that men should be tormented
by the notion that our race was at the mercy of a set of capricious and
man-like deities such as Greece had inherited from Homer, gods whose
malice could continue to pursue its victims even beyond the grave. The
atomic theory of Democritus, which accounted for the origin of the
Universe and for all that happens therein without the postulate of
divine agency, seemed to him at the same time to express the truth and
to liberate the mind of man from its most haunting fears. Undoubtedly
the gods exist, but if, as true piety demands, we believe them to lead a
life of calm and untroubled bliss, we cannot suppose them to concern
themselves with human or mundane affairs. At death the soul (a
combination of especially fine atoms) is dispersed. To fear death is
therefore foolish, since so long as we live it is not present, and when it
comes we no longer exist and are therefore unconscious that it has come.

Unlike Democritus, who almost certainly posited an initial random
motion of the atoms in all directions, Epicurus supposed the un-
impeded motion of the atoms to be uniform in direction and speed,
caused by their weight. Since he had the remarkable perspicacity to
anticipate the finding of modern science that in a vacuum all bodies
will fall at an equal speed, irrespective of their relative weights, he had
still to account for their collision and entanglement. This he did by
assuming a power in the atoms to make a tiny swerve from their course
at a time and place undetermined, and this apparently unexplained
hypothesis became a key-point of his system. In conjunction with his
theory of the material, atomic composition of the mind, he used it to
account for free-will, for, while taking over the atomic system, he was
resolved at all costs to avoid the determinism of his predecessor. To
suppose oneself a slave to destiny, he said, was worse than believing
the old myths about the gods.

The highest good in life he named pleasure’, but it would be more
correctly described as absence of pain. The line of conduct which he
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recommended was the reverse of a voluptuary’s, since indulgence in
rich food and drink and other sensual pleasures is by no means calcu-
lated to produce that ‘freedom from pain in the body and trouble in
the mind”’ in which alone lies the pleasure of the wise man. Moreover
‘it is not possible to live pleasantly without living prudently and
honourably and justly’. (Cicero said with some reason that Epicurus
only succeeded in maintaining that pleasure was the summum bonum by
giving the word a meaning which no one else would recognize.)
Though blameless, the Epicurean ethic was somewhat negative, not to
say egoistic, since the attainment of the quiet mind, which was its aim,
called for abstention from all public duties and responsibilities. The
ideal was ‘to live unnoticed’.

However, even if in the wrong hands it was capable of being debased
to the level of Horace’s pig, yet as taught and lived by Epicurus himself
his philosophy was not lacking in intellectual courage or moral nobility.
Nevertheless, in spite of his arguments to the contrary, a message of
hope and comfort which relies for its effect chiefly on the assurance that
death means complete extinction does not seem to the majority of men
to carry the word of salvation. As a counter-lure to the mystery-
religions it had no great force. At the same time its explicit hedonism,
and relegation of virtue to the second rank in the hierarchy of goods,
earned it the disapproval of other philosophical schools. Stoicism in its
pure form was an even more austere creed, yet it proved capable of
existing at different levels and making a wider appeal. Stoicism became
a potent force, especially when adapted by the Romans to their own
ideals of conduct.

The note of the new Hellenism is struck at the outset by the nation-
ality of the founder of this philosophy, Zeno of Citium, not a Greek at
all but a Phoenician Semite, as was almost certainly the great system-
atizer of Stoic doctrine Chrysippus of Soli near Tarsus. Zeno reacted
strongly against the idea that the Universe was the product of chance.
He found the germ of truth rather in the mind-matter complex of
Heraclitus, and put at the centre of his system the /ogos which has its
material embodiment in fire. This union of mind and matter, for
Heraclitus a naive assumption, was for Zeno a conscious achieve-
ment, following on study and explicit rejection of the Platonic and
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Aristotelian forms of dualism. Nothing can exist without material em-
bodiment. The cosmos is the work of a providence which ordersall things
for the best, a product of conscious art, yet its designer is not transcen-
dent. The divine essence impregnates everything, though not every-
where in the same purity. Only in man among sublunary creatures
does it take the form of logos, materially represented by warm breath
(pneuma). Inthe outer heavens t is even purer, sheer fiery mind free from
the lower elements which contaminate it inand around the earth. By the
possession of logos, which the lower animals lack, man, though his body
is animal, shares the highest part of his nature with divinity; and since
everything strives to live in accordance with its best nature, this—that
is, alife in conformity with the logos—is the proper goal for man. Hence
the Stoic ideal of the Sage, who has learned that nothing matters but the
inner self. Externals (health, possessions, reputation), though the
animal side of man may justify him in putting some before others, are
intrinsically indifferent. To be right within is all that matters. This
knowledge of the indifference of outward circumstances makes the
Sage unshakably auzarkes, and that is the sole requisite for a happy life.

Not pleasure, but virtue (equated with wisdom) is the highest good.
Unity was restored to the soul by Chrysippus, who reduced impulse
and desire to judgments (‘ This is good for me’, etc.), thus building a
new foundation for the Socratic dictum that virtue is knowledge.
Virtue is an absolute, like straightness or truth. Hence the much-
criticized Stoic paradox that there are no degrees between absolute
goodness or wisdom and absolute folly or vice. The perfect Sage is
extremely rare, yet all others are fools, and “all sins are equal’. This was
illustrated by various analogies, for instance that a man is drowned
just the same whether his head is one foot or several fathoms below the
surface. Yet as with externals, the Stoics generally conceded that there
must be an intermediate class of actions, some preferable to others,
though none properly good or bad.

The unity of virtue, and the universal human possession of logos,
carried for the Stoics the momentous corollary that wisdom was as
likely to be found in women or slaves as in free men. Indeed all men
were by nature free and equal. Allied to this is the Stoic conception of
the human community. To live communally is as much a natural
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human instinct as self-preservation, and the ideal community is one
that embraces the whole human race, the Cosmopolis or world-city,
for all men are kinsmen, sons of the one God. The whole idea of the
brotherhood of man, even if it originated (as some would claim) in the
mind of Alexander himself, owes much of its development and diffusion
to Stoic teaching. It should be said, however, that this conception
probably did not mature until some time later than Zeno and his
followers, and reached its climax with Epictetus in the late first
century A.D. Meanwhile a man has a responsibility to the state in which
he finds himself, though existing law may differ widely from the
natural law of the Cosmopolis. Unlike Epicureanism, Stoicism
recommends active participation in the life around one, and tries to
restore to the Greek something of the sense of community which had
gone with membership of the independent city-state.

Zeno and Chrysippus made notable contributions to the particular
disciplines of epistemology, logic and philology. For the first time,
theories of the nature and use of language were being discussed by men
who used the Greek language and were steeped in the tradition of
Greek thought, but who were yet bilingual, with not Greek but
another as their mother-tongue. They adopted the contemporary
division of philosophy into logic, ethic and physic, but these elements
were united, and the system integrated, by the universality of the
logos. This vital cosmic force, or deity, has a twofold function as the
principle both of knowledge and of causation. One is reminded some-
times of Plato’s Idea of the Good, which he compared to the sun as
that on which depend not only the existence and life of the natural
world but also our perception of it through sight. The logos has also
obvious affinities with the hylozoistic principle of several of the Pre-
socratic cosmologists besides Heraclitus. They were fond of saying that
their single principle, at once the material of the cosmos and the
efficient cause of its evolution, both ‘knew all things’ and steered all
things’. Yet we may say of Zeno, as of Plato, that however much he
owed to his predecessors, his synthesis is infused with that new spirit
which entitles it to be called in its own right one of the great philo-
sophical systems of the world.

To trace the later developments of Stoicism is not the function of this
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preliminary survey. It received fresh impetus and a new direction in
the second century B.c. at the hands of Panaetius of Rhodes, who was
largely responsible for its introduction at Rome and its adaptation to
Roman ideals and habits of thought. Regarding Socrates as the founder
of all recent philosophy, he looked to Plato and Aristotle no less than
to Zeno. Fitted by nature to be a man of the world, the friend of
Scipio and of the historian Polybius, he emphasized the necessity of
bringing Stoic principles to bear on practical affairs. His aristocratic
leanings led him to abandon the earlier theory of the natural equality
of all men for one of natural differences between them, and his relations
with Roman society were in fact bound up with his conviction that the
ideal state, which he saw as a mean between autocracy and democracy
giving to each section of the population its due rights and duties but
no more, came nearest to practical realization in the Roman con-
stitution.

Meanwhile other schools—Sceptic, Peripatetic, Academic—con-
tinued, but may fairly be said to have been overshadowed by the Stoa.
Under Carneades in the second century, a notable opponent of Stoicism,
the Academy took a turn towards scepticism and disbelief in the possi-
bility of certain knowledge. This was reversed under Antiochus, the
teacher and friend of Cicero, who said of him that he was, ‘si perpauca
mutavisset, germanissimus Stoicus’. He held indeed that the differences
between Academic, Peripatetic and Stoic teaching lay in words rather
than substance. In general one may say that in spite of sharp mutual
criticisms, there was always felt to be much common ground between
these schools, and that, especially in the ethical field, Epicurcanism
stood isolated and apart, disapproved of by all.

Rome was now a world-power, and the Roman ethos making its
impact everywhere. The Roman genius did not lend itself to originality
in philosophy, yet the mere act of interpreting the Greek philosophical
achievement in the Latin language, which was so successfully carried
out by Cicero, was bound to bring its own modifications. Cicera’s
treatise on ‘Duties’, the Stoic ke@rixovra, though largely dependent on
Panaetius, became a treatise ‘ De Qfficiis’, and officium was a conception
which already had a purely Roman history and associations. Again,
the Stoic ideal of the human community was not quite the same when
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seen through the mirror of the Latin Aumanitas, and similar, either more
or less subtle, differences exist between other pairs of equivalents such
as the Greek moliTeia and the Latin res publica.

The lifetime of Cicero saw also a revival of the Pythagorean philo-
sophy by certain spirits who were impressed by the religious needs of
the age and attracted by a mystical conception of the relation between
god and man, but wished to give this a more philosophical basis than
was offered by the emotional cults of Isis or Cybele. It is, however, by
no means free from the superstitious credulity of its time. It is the
existence of this Graeco-Roman school that accounts for much of
the difficulty of reconstructing the Pythagoreanism of the time of
Plato and earlier. Most of our information about Pythagoreanism
comes from writers of the later period, and what they say about the earlier
phase is contaminated with post-Aristotelian ideas. Whole books were
freely written and promulgated in the name of well-known early
Pythagorean thinkers.

Perhaps the chief importance of the Neopythagoreans is that they
helped to pave the way for Plotinus in the third century a.p. and the
whole of the great and influential movement of Neoplatonism. The
Neoplatonists Porphyry and Jamblichus both wrote lives of Pythagoras,
and there was a close affinity between the two schools, as was only
natural and inevitable, considering how deeply the successors of
Pythagoras affected the mind of Plato himself.

We have now crossed the line between the pre-Christian and the
Christian eras. In its primitive form, the teaching of Jesus and his
handful of Hebrew followers may seem to have had little to do with the
impressive and continuous unfolding of Greek philosophy. But after
the conquests of Alexander, this continuing development was accom-
panied by ever widening opportunities for impact on other peoples.
Greek and Semite had already met in Zeno and later Stoic philosophers.
The first men to set down the new Gospel in writing did so not in their
own vernacular but in the language of Plato and Aristotle as it had now
adapted itself to its function as the lingua franca of the greatly enlarged
Hellenic world. The task of converting the Gentiles brought the need
to meet them on their own ground, as we see Saint Paul already doing
in his famous speech to the Athenians, in which he commends the
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Christian belief that all men are sons of God by quoting a line of the
Stoic poet Aratus. Later on, there is a continuous interaction between
Christian and pagan thought. The Christian attitude varies in individual
writers between extreme hostility and considerable sympathy, from the
‘What has Jerusalem to do with Athens?’ of Tertullian to the idea of
Greek philosophy as a praeparatio evangelica, the idea that, as Clement
of Alexandria put it, philosophy had prepared the Greeks for Christ,
as the Law prepared the Jews. With the birth of the highly spiritual
religious philosophy of Neoplatonism, the interaction became even
more marked. Whether for hostile and apologetic purposes or not,
understanding and some degree of assimilation of the views of the
opposite camp became indispensable. Thus even with the growth of
Christianity to be the recognized religion of the civilized world, the
continuity is not broken nor the influence of the Greek tradition at an
end. Plato, Aristotle and the Stoics continue to exert their power over
the scholastics of the Middle Ages. We have our Cambridge Platonists
in the seventeenth century, our Catholic Thomists and our Protestant
Platonists today.

To trace this whole story is not the work of one book, nor probably .
of one man. I mention the continuance of the Greek tradition in
Christian philosophy because it is something that must not be forgotten,
and constitutes one of the reasons for continuing to study ancient Greek
thought today. But the present work will be confined to the non-
Christian world, and that being so, I think it is best to make the break
before the Neoplatonists rather than attempt to include them. With
Plotinus and his followers, as well as with their Christian contemporaries,
there does seem to enter a new religious spirit which is not fundamentally
Greek (Plotinus himself was an Egyptian and his pupil Porphyrya Syrian
who originally bore the name of Malchus), and points rather forward as
a preparation for medieval philosophy than back to the ancient world.

One other point must be made clear before we start. In the course of
this history I shall mention the names of a large number of philosophers
and attempt to assess their achievement. Yet only of three or four of
these do we possess any whole or connected writings. Plato’s dialogues
have come down to us entire. Of Aristotle we have a large amount of
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miscellaneous writings which are partly the notes for lectures and
partly collections of material more or less worked up into scientific
treatises on the subjects with which they deal. Within this corpus it is
not always easy to be sure whether what we possess is from the pen
of Aristotle himself or of one of his pupils, nor how far what is basically
Aristotle’s has been reworked and enlarged by pupils or editors. In
addition to these manuscripts, which were intended for use within the
school and have little pretension to literary merit, Aristotle left a
number of published dialogues which were greatly admired in antiquity
for their style as well as their content. These, however, are lost. We
have some complete treatises of his successor Theophrastus. Of
Epicurus, who was one of the most prolific writers of antiquity, we now
possess only three philosophical letters to friends (of which one,
though containing genuine sentiments of Epicurus, is probably not
from his hand), a collection of forty ‘Principal Doctrines—each a
mere sentence or brief paragraph—and some aphorisms.

For all the other major figures in Greek philosophy, including for
example all the Presocratics, Socrates (who wrote nothing), and the
Stoics not excepting Zeno himself, we are dependent on quotations and
excerpts of varying lengths occurring in other authors, or paraphrases
and accounts of their thought which often display a more or less
obvious bias. This, the outstanding difficulty for a historian of Greek
philosophy, must be appreciated at the outset. Except for Plato and
Aristotle, the question of the nature and trustworthiness of our sources
inevitably obtrudes itself at every turn.
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II

THE BEGINNINGS OF
PHILOSOPHY IN GREECE

nec reditum Diomedis ab interitu Meleagri
nec gemino bellum Troianum orditur ab ovo.

Purely practical considerations ordain that we should not pursue our
subject too far into its embryonic stage, or at least not to a time before
its conception. What may we call the conception of Greek philosophy?
It occurred when the conviction began to take shape in men’s minds
that the apparent chaos of events must conceal an underlying order,
and that this order is the product of impersonal forces. To the mind of
a pre-philosophical man, there is no special difficulty in accounting for
the apparently haphazard nature of much that goes on in the world.
He knows that he himself is a creature of impulse and emotion, actuated
not only by reason but by desires, love, hatred, high spirits, jealousy,
vindictiveness. What more natural than that the ways of the world
around him should have a similar explanation? e sees himself 1o be
at the mercy of superior and incomprehensible forces, which sometimes
seem to act with little regard for consistency or justice. Doubtless they
are the expression of beings like-minded with himself, only longer-
lived and more powerful. Our present purpose does not require us to
enter the troubled regions of anthropological controversy by suggesting
that these remarks have any necessary bearing on the ultimate origin,
or origins, of religious belief. All we have to notice is that these are the
assumptions of that type of polytheism or polydaemonism which
dominated the early mind of Greece and can be studied in all its
picturesque detail in the Homeric poems. Everything there has a
personal explanation, not only external and physical phenomena like
rain and tempest, thunder and sunshine, illness and death, but also
those overmastering psychological impulses through which a man feels
no less that he is in the power of something beyond his own control.
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A guilty passion is the work of Aphrodite, an act of folly means that
‘Zeus took away his wits’, outstanding prowess on the field of battle
is owed to the god who ‘breathed might into’ the hero. In this way
human frailty provides for one of its most constant needs, the need for
an excuse. Responsibility for impulsive action which is bound to be
regretted when (in our significant expression) the doer ‘comes to
himself” can be transferred from the agent to an external compulsion.
In our own age the impersonal factors (repression, complex, trauma and
the like), which have replaced Aphrodite or Dionysus, are sometimes
put to the same use.

The belief that men are the playthings of powerful but morally im-
perfect deities may seem to put them in a very humble and pitiable
position, and expressions of pessimism about the human lot are fre-
quent in Homer. At the same time it contains an assumption almost
of arrogance, which the advent of a more philosophical outlook must
dispel; for at least it assumes that the ruling powers of the universe
concern themselves intimately with human affairs. The gods take
thought not only for the fate of humanity as a whole or of cities, but
even for the fortunes of individuals (to whom, if the men are chieftains,
they may even be related by blood). If 4 prospers, while his neighbour
B is ruined, this will be because the one has earned the favour, the other
the enmity, of a god. Gods quarrel over whether Greeks or Trojans
shall win the war; Zeus pities Hector, but Athena insists on the glorifi-
cation of Achilles. Men may meet gods and express their feelings to
them. When Apollo, after deceiving Achilles by taking the human form
of Agenor, finally reveals himself, the infuriated hero bursts out in his
presence: ‘You have wronged me, Apollo, and if T had the power,
I should requite you for it.” In spite of the ultimate invincibility of the
gods, this familiar intercourse between earth and heaven must have had
its satisfying and stindulating side. Under the influence of the earliest
philosophical thinking, the ‘Father of gods and men’ and his divine
family were dissolved into an impersonal ‘necessity’, an affair of
natural laws and the interaction of ‘airs, ethers, waters and other
strange things’, as Socrates calls them in the PAaedo. To many this
must have brought a feeling of loneliness and desertion, and it is no
wonder that the old and colourful jpolytheism retained its hold to a
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considerable extent after the rise, in the sixth century B.C., of more
rationalistic cosmological views.

Moreover, to appreciate the extraordinary achievement of the early
philosophical thinkers, we must recognize that in the prevailing state of
knowledge the religious explanation would seem by far the most
natural and probable. The world as our perceptions show it to us i
chaotic and inconsistent. The freedom and irresponsibility of personal
will, still more the unpredictable consequences of a clash of conflicting
wills, account for its vagaries, on a superficial view, far better than the
hypothesis of a single underlying order. Indeed in attempting to
explain the world on such a hypothesis, the first philosophers, as Henri
Frankfort rightly said, ‘proceeded with preposterous boldness on an
entirely unproved assumption .

Religious explanations had sufficed to account not only for the day-
to-day events of the contemporary world, but also for its far-off
origins. In this respect we can see a considerable development, even
before the days of philosophy, in the direction of an orderly process.
The tendency towards systematization reaches perhaps its highest
point in Hesiod’s Theogony, yet in that poem the origins of sky, earth
and ocean and all that they contain are still represented as the outcome
of a series of marriages and begettings on the part of personal beings.
The names of these beings—Ouranos (tHeaven), Gaia (Earth) and so
forth—may seem to indicate that they are no more than a transparent
disguise for physical phenomena; yet it must be remembered that Gaia
was a genuine goddess who had been from remote antiquity the object
of popular belief and widespread cult. In the cosmogony of Hesiod
the all-powerful cosmic force is still Eros, *fairest among the immortal
gods’. He is Love, the power of sexual generation, and his presence
from the beginning is necessary to set on foot the matings and births
which are thought of as the sole means of generation for all parts of
the universe as well as for the creatures who inhabit it. How far this
earlier view of the world remained an influence even on the minds of
those who first sought a more natural and impersonal explanation is
something which we must try to determine when we come to consider
their work in detail. For the present we may say that in their attempt to
conceive of the world as an ordered whole, and their search for its
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arche or beginning, they had predecessors in the genealogies of the

 theologian and his idea of the dasmos, or distribution of provinces and
functions between the chief gods: but the final stripping away of
anthropomorphic imagery, with all its momentous consequences for
the free development of speculation, was theirs alone.

The birth of philosophy in Europe, then, consisted in the abandon-
ment, at the level of conscious thought, of mythological solutions to
problems concerning the origin and nature of the universe and the
processes that go on within it.  For religious faith there is substituted
the faith that was and remains the basis of scientific thought with all its
triumphs’and all its limitations: that is, the faith that the visible world
conceals a rational and intelligible order, that the causes of the natural
world are to be sought within its boundaries, and that autonomous
human reason is our sole and sufficient instrument for the search. The
next question to be considered is who were the authors of this intel-
lectual revolution, in what conditions they were living, and to what
influences they were open.

Its first exponents, Thales, Anaximander and Anaximenes, were
citizens of Miletus, an Ionian Greek city on the west coast of Asia
Minor, from the beginning of the sixth century B.c. onwards. In their
time Miletus, which had already existed for some five hundred years,
was a centre radiating a tremendous energy. Ancient tradition hailed it
as the mother of no less than ninety colonies, and modern research

_confirms the reality of about forty-five of them—in itself an astonishing
number.? One of the oldest of these was the commercial settlement of
Naucratis in Egypt, founded in the middle of the eighth century.
Miletus possessed great wealth, which it had obtained both by acting as
a trading-centre for materials and manufactured goods brought to the
coast from inner Anatolia and by the export of a variety of manu-
factures of its own.| Milesian woollen goods were famous throughout
Greek lands. Thus shipping, trade and industry combined to give this

* On Hesiod as a predecessor of philosophical cosmogonists see O. Gigon, Der Ursprung,
ch. 1, and F. M. Cornford, Princ. Sap. ch. 11. One of the most interesting of these figures on
the borderline between myth and philosophy is Pherecydes of Syros in the sixth century, for
whom see the excellent account of Kirk in KR, 48—72.

* Pliny, N.H. v, 112: Miletus Ioniae caput...super XC urbium per cuncta maria genetrix.
Cf. Hiller v. Gaetringen in RE, Xv, 1590.
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busy harbour-city a leading position and wide connexions, extending to ,
the Black Sea in the north, Mesopotamia in the east, Egypt in the south
and the Greek cities of South Italy in the west. Its government was
aristocratic, and its leading citizens lived in an atmosphere of luxury and
of a culture which may be broadly described as humanistic and material-
istic in tendency. Its high standard of living was too obviously the
product of human energy, resource and initiative for it to acknowledge
any great debt to the gods. The poetry of the Ionian Mimnermus was
an appropriate expression of its spirit in the late seventh century. To
him it seemed that, if there were gods, they must have more sense than
to trouble their heads about human affairs. ‘From the gods we know
neither good norevil.” The poet looked inward, at human life itself. He
extolled the enjoyment of momentary pleasures and the gathering of
roses while they lasted, mourned the swift passing of youth and the
misery and feebleness of old age. The philosopher of the same period
and society looked outward to the world of nature, and matched his
human wits against its secrets. Both are intelligible products of the
same material culture, the same secular spirit. Both in their own way
relegate the gods to the background, and explanations of the origin and
nature of the world as the handiwork of anthropomorphic deities seem
no more appropriate than the notion of a divine providence in the
affairs of men. Moreover once the moment for this abandonment of
mythological and theological modes of thought seemed to have come,
its development was facilitated by the fact that neither here nor in
any other Greek state was freedom of thought inhibited by the demands
of a theocratic form of society such as existed in the neighbouring
Oriental countries.

The environment of the Milesian philosophers, then, provided both
the leisure and the stimulus for disinterested intellectual inquiry, and
the dictum of Aristotle and Plato, that the source and spring of philo-
sophy is wonder or curiosity,* finds its justification. Tradition describes
these men as practical, both active in political life and interested in
technical progress; but it was curiosity, and no thought of mastering the
forces of nature in the interests of human welfare or destruction, which
led them to those first attempts at a grand simplification of natural

¥ Ar. Mataph. A, 982b xa; Plato, Theaet. 1550,

30 *



Leisure the Mother of Philosophy

phenomena which constitute their chief title to fame. In the appli-
cation of various techniques to the amelioration of human life the
Egyptians of a thousand years before could probably have taught these
Greeks some useful lessons. Yet the torch of philosophy was not lit in
Egypt, for they lacked the necessary spark, that love of truth and know-
ledge for their own sakes which the Greeks possessed so strongly and
embodied in their own word philosophia.® Philosophy (including pure
science) can only be hampered by utilitarian motives, since it demands a
greater degree of abstraction from the world of immediate experience,
wider generalization and a freer movement of the reason in the sphere
of pure concepts than submission to practical ends will allow. That
practical purposes may also be served in the long run, if free rein is
given to the flights of pure scientific speculation, is true but irrelevant.
Philosophy did not arise from a demand for the necessities or amenities
of human life. Rather was the satisfaction of those demands a pre-
condition of its existence. We may agree with Aristotle, who, after
making his point that philosophy has its origin in wonder, adds:
‘History supports this conclusion, for it was after the provision of the
chief necessities not only for life but for an easy life that the search for
this intellectual satisfaction began’; as also in this matter with Hobbes,
who said much the same thing: ‘Leisure is the mother of Philosophy;
and Common-wealth, the mother of Peace and Leisure: Where first
were great and flourishing Cities, there was first the study of Philo-
sophy.’

A glance at the geographical position of Miletus, and its relations
with neighbouring powers, will also be relevant to our subject. Situated
on the eastern fringe of the Greek-speaking peoples, it had at its back
door the very different world of the East; in fact, as a recent historian
of ancient Persia has emphasized, its situation and activities placed it
‘in the full current of Oriental thought’.* This is something which has
long been generally recognized, but the conclusions which have been
drawn concerning the actual extent of Oriental influence on the earliest

* Tt is true, and historically important, that the word coplx developed this meaning of philo-
sophical wisdom out of an original connotation of skill in a particular craft or art. A good
carpenter, surgeon, driver, poet or musician had his particular copla. Yet this was not the

meaning in the minds of those who used the word griccopia.
* A. T. Olmstead, History of the Persian Empire, 208.
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Greek philosophers show wide discrepancies, and have sometimes
tended to be mere guesses based on prejudice rather than knowledge.
It was difficult for some philhellenes of the nineteenth century to admit
any detraction from the pure originality of Greek thought. When the

"inevitable reaction set in, it became equally difficult for some, who felt
that the adulation of everything Greek had gone to extreme lengths,
to grant them any originality at all. In any case, it is no long time since
the decipherment of many thousands of clay tablets (even now far
from complete) provided material for an appreciation of the science and
philosophy of the ancient Near East and hence for a balanced estimate
of what it could have taught the Greeks.

To take first of all the question of contacts and opportunity for the
interchange of ideas, we must remember that most of Ionia was under
the rule of Lydia in the time of its king Alyattes, who had conquered
Smyrna but met his match in the Milesians and made a treaty with

them.” Alyattes ruled from about 610 to §60, a period which covers

much of the lifetime of Thales. His son Croesus completed the con-
quest of the Ionian coastal strip, and after his defeat by Cyrus in 546 it
became a part of the Persian Empire. Both these monarchs, however,
seem to have felt bound to respect the power and reputation of
Miletus, which retained within their dominions a position of privilege
and independence and continued to live its own life without much
interference. Clearly from this, which might be called the passive,
aspect, Milesians like all Tonians must have had plenty of opportunity
of getting to know the Oriental mind. On the active side, these enter-
prising Greeks made journeys by land to Mesopotamia and by sea to
Egypt; and the evidence all suggests that the first philosophers were
no recluses, who shut themselves off from this ferment of their times,
but energetic and practical men, of whom Thales at least made the
voyage to Egypt.

We are inclined to think of Egypt and the Mesopotamian states as
having been, for all the high level of their civilizations, places where
freedom of thought was inhibited by the demands of a religion|which
weighed heavily on every branch of life and was usediin the interests of
a despotic central government; where the King was the embodiment

¥ Hdt. 1, 17fF
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of divinity, of Ra or Marduk, and the priesthood which surrounded
him took care that its authority was not diminished by any encroach-
ment of free thought. This is true, and one of the most striking merits
of the Greeks is their intolerance of all such systems. Nevertheless
these unwieldy theocratic empires were by no means barren of intel-
lectual achievement. As a historian of science puts it:

To deny the title of men of science to those ingenious workers who created
the technique of multiplication and division; who made an error of only one
inch in the 755% feet base lines of the Great Pyramid; who discovered how
to mark out the passing of the seasons by taking as a unit the lapse of time
between two heliacal risings of the star Sirius—would be to narrow down the
meaning of the term beyond what in this industrial age we should be willing
to do.t

To predict an eclipse, as he is credited with doing, Thales must have
made use of Babylonian knowledge.* These were in any case the earliest
human civilizations, and had to their credit the fundamental techniques
of the domestication of animals, agriculture, pottery, brick-making,
spinning, weaving and metallurgy. The Egyptians and Sumerians
alloyed copper with tin to make the more useful bronze, and in the
manufacture of their famous textiles Ionian cities like Miletus copied
the Asiatic technique, which was superior to the Greek.

The debt of Greek mathematics to Egypt and Babylon was one
which the Greeks themselves acknowledged. Herodotus writes that in
his opinion geometry was invented in Egypt and brought from there
into Greece, and that the Greeks learned from the Babylonians the

.division of the day into twelve parts and the use of the polos and
gnomon, which were instruments (or possibly the same instrument
under different names) for marking the time of day and the chief
(turning-points of the year such as solstice and equinox. Aristotle
makes the general statement that the mathematical arts were founded
in Egypt3 The cuneiform documents so far read suggest that if the
Egyptians led in geometry, the Babylonians were even further ahead in
arithmetic. In astronomy, arithmetical techniques were used by the

* W. P. D. Wightman, The Growth of Scientific Ideas, p. 4.
* Pp. 47 f., below.
3 Hdt. 11, 109, Ar. Meraph. 981b23. For a comparison of these two passages see below, p. 35.
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Babylonians to bring the prediction of celestial phenomena to a remark-
able degree of accuracy, and these techniques were developed by
1500 B.C. Recent research indeed suggests that, contrary to earlier
belief, Babylonian astronomy was based on mathematical calculation
rather than observation, which brings it even closer to the mind of
Greece, at least as represented by Plato. To mention another branch of
knowledge, papyrus documents from Egypt as far back as 2000 B.C.
show that considerable progress had already been made there in the
arts of medicine and surgery.

All this store of knowledge and skill was waiting, as it were, on the
doorstep of the Greeks, so that to call them the first scientists would, we
may agree, be to impose an impossibly narrow meaning on the term.
Yet if they did not create science, it is generally and on good grounds
agreed that they lifted it on to an entirely different plane. What without
them would simply have stagnated at a certain elementary level under-
went at their hands sudden and spectacular developments. These
developments were not in the direction of the better fulfilment of
practical ends. They did not, unless accidentally, further the Baconian
ideal ‘to endow the life of man with infinite commodities’. It is indeed
probable, and has been too casually denied in the past, that the Ionian
philosophers were keenly interested in technical problems; but it is in
this sphere that they were most inclined to be the eager pupils of
neighbouring peoples. The uniqueness of their own achievement lies
elsewhere. We get a glimpse of it if we consider that although philo-
sophy and science are as yet inseparable, yet whereas we speak of
Egyptian and Babylonian science, it is more natural to refer to the
philosophy of the Greeks. Why is this?

The Egyptian and Mesopotamian peoples, so far as we can discover,
felt no interest in knowledge for its own sake, but only in so far as it
served a practical purpose. According to Herodotus, taxation in Egypt
was based on the size of the rectangular plots of land into which the
country was divided under a system of private ownership. Ifa plot had
its area reduced by the encroachment of the river Nile, the owner could
put in a claim and royal surveyors were sent to measure the reduction,
in order that the tax might be suitably adjusted. In giving the Egyptians
credit for being the first geometers, Herodotus states it as his opinion
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that it was these problems which gave the stimulus to its development.
Aristotle, it is true, attributes the Egyptian achievement in mathematics
to the fact that the priests enjoyed leisure for intellectual pursuits? He is
arguing that theoretical knowledge (‘sciences that are directed neither
to the provision of pleasure nor of necessities”) only arose after the
practical needs of life were satisfied. ‘ Thus this knowledge first arose
in those regions where men had leisure. That is why the mathematical
arts first took their rise in Egypt, for there the priestly caste was free to
enjoy leisure.” Herodotus too writes elsewhere of the perquisites and
privileges attached to the priestly life, which arose from the possession
of land by the temples. If a priest was a scribe, he was immune from
any other kind of labour. Nevertheless Aristotle is too obviously
advancing a favourite theory of his own, which he presses on many
other occasions, and Herodotus’s account of the practical limitations
of Egyptian geometry remains the more probable. In holding
‘that disinterested intellectual activity is a product of leisure, Aristotle
is clearly right. His mistake lies in transferring to geometry in
Egypt the character and purpose that it had in fourth-century
Athens, where it was part of a liberal education and also a subject of
pure research. In Egypt it was the handmaid of land-measurement or
pyramid-building.?

In Babylonia the conduct of practical life was governed to a large
extent by religious considerations] and the religion was a stellar one.
In this way astronomy was a practical study, its virtue lying in the
explanation which it gave to educated men of the behaviour of the
stellar gods. The observations and calculations which it called forth
were extensive and accurate, but were tied to the service of established
religion. Greek philosophy on the other hand was in its beginnings, so
far as the traditional gods were concerned, agnostic or positively hostile.

These peoples, then, the neighbours and in some things the teachers
of the Greeks, were content when by trial and etror they had evolved

* Cf. the interesting discussion of Hdt. 11, 109 and Ar. Metaph. 981b21fl. between C.
Macdonald and J. Gwyn Griffiths in CR, 1950, 12 and 1952, 10.

* The practical bent of Egyptian mathematics emerges also from the interesting assessment of
itin Plato’s Laws (819), which is the more impressive because Plato is expressing great admiration
and urging the Greeks to follow Egypt’s example. Much Egyptian arithmetic was the equivalent
of the Greek logistic. (See Karpinski’s essay ‘ The Sources of Greek Mathematics® in d’Ooge’s
translation of Nicomachus’s Introductio Arithmeticae.)
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a technique that worked. They proceeded to make use of it, and felt no
interest in the further question why it worked, no doubt because the
realm of causes was still governed by religious dogma instead of being
open to the free debate of reason. Here lies the fundamental‘diﬁ”erence
between them and the Greeks. The Greek asked ‘Why?’§ and this
interest in causes leads immediately to a further demand: the demand for
generalization. The Egyptian knows that fire is a useful tool. It will
make his bricks hard and durable, will warm his house, turn sand into
glass, temper steel and extract metals from their ore. He does these
things and is content to enjoy the result in each case. But if, like the
Greeks, you ask wky the same thing, fire, does all these different things,
then you are no longer thinking separately of the fire that is lit in the
brick-kiln, the fire in the hearth and the fire in the blacksmith’s work-
shop. You begin to ask yourself what is the nature of fire in general:
what are its properties as fire? This advance to higher generalizations
constitutes the essence of the new step taken by the Greeks. The methods
of the Babylonians have an algebraic character and show them to have
been aware of certain general algebraic rules, but ‘they formulated
mathematical problems only with specific numeral values for the co-
efficients of the equations’. ‘No attempt was made to generalise the
results.’”” The Egyptians had thought of geometry as a matter of indi-
vidual rectangular or triangular fields. The Greek lifts it from the plane
of the concrete and material and begins to think about rectangles and
triangles themselves, which have the same properties whether they are
embodied in fields of several acres or in pieces of wood or cloth a few
inches long, or simply represented by lines drawn in the sand. In fact
their material embodiment ceases to be of any importance, and we have
made fhe discovery which above all others stands to the especial credit
of the Greeks: the discovery of form.]The Greek sense of form im-
presses itself on every manifestation of their activity, on literature and
the graphic and plastic arts as much as on their philosophy. It marks the
advance from percepts to concepts, from the individual examples per-
ceived by sight or touch to the universal notion which we conceive in
our minds—in sculpture no longer an individual man but the ideal of

. * S.F. Mason, 4 History of the Sciences (1953), 7; V. Gordon Childe, cited by Wightman, op.
cit. 4
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humanity; in geometry, no longer triangles but the nature of tri-
angularity and the consequences which logically and necessarily flow
from being a triangle.?

Elementary generalizations were of course necessary even for
practical and empirical science and mathematics like those of the
Egyptians. But they did not reflect on them as single concepts, analyse
and define those concepts and so make them usable as the material for,
or the constituent units of, yet higher generalizations. To do this one
must be capable of dealing with the concept in abstraction, as a unity
with a nature of its own. Then further consequences will be seen to
flow from its nature as now defined, and a whole scientific or philo-
sophical system can be built up which was unattainable so long as
thought remained at the utilitarian level. Inastronomy the Babylonians
might amass data extending over centuries, based on careful observation
and involving considerable ingenuity of calculation. But it did not
occur to them to use this mass of data as the basis for constructing a
rational cosmology like that of Anaximander or Plato. This gift for
abstraction, with its limitless possibilities and (we must add) its inherent
danger, was the peculiar property of the Greeks. The danger lies, of
course, in the temptation to run before one can walk. For the human
reason to discover for the first time the extent of its powers is an
intoxicating experience. It tends to look down on the pedestrian
accumulation of facts, and in trying its wings to soar far beyond the
available evidence up to a grand synthesis that is very largely its own
creation. It did not occur to the earliest natural philosophers to spend
their lives in patiently examining, classifying and correlating the various
species of animals and plants; or in developing experimental techniques
whereby they might analyse the composition of various forms of
matter. That is not how science and philosophy began. They began by

* Mr Arthur Lane makes this point well in his book on Greek Pottery (1948), 11: ‘Form can
be arrived at by empirical methods, as a happy accident supervening on the experimental manipu-
lation of a material; or it may be a concept in the mind, that struggles into tangible shape through
whatever channels it can. Their literature, philosophy and art show that the conceptual attitude
to form was more deeply ingrained in the Greeks than in any other people of whom we know.
To judge from the “geometrical” decoration of their early pottery, they might at that time have
been totally blind to the surrounding world of natural phenomena. It was impossible for them to
perceive an object, and then fluently translate this percept into a representational work of art.
After perception came the agonizing mental process of creating the concept; what the early
concept of “man”” looked like we can see on a *“geometric” vase.’
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people asking—and claiming to answer—all-embracing questions like
‘What is the genesis of existing things?’, that is, out of what did they
come in the first place and what are they made of now? Is the whole
world ultimately of one substance or more? I have spoken of the
danger of this mode of procedure, which no doubt strikes a modern
scientist as in the literal sense preposterous. Yet if no one had begun
in the first place by asking these ultimate and universal questions,
science and philosophy as we know them could never have been born.
The human mind being what it is, they could not have arisen in any
other way. Even today, every scientist would admit that his experi-
ments would be fruitless unless carried out in the light of a guiding
idea, that is, on the basis of a hypothesis formed in the mind but as
yet unproved, the establishment or refutation of which gives direc-
tion to the factual inquiry. Too close an attachment to phenomena,
such as was dictated by the practical nature of Oriental science, will
never lead to scientific understanding. Scientific inquiry, as a French
scholar has put it, presupposes ‘not only the love of truth for its own
sake, but also a certain aptitude for abstraction, for reasoning on the
basis of pure concepts—in other words, a certain philosophic spirit, for
science in the strict sense is born of the bold speculation of the earliest
philosophers’.t
The Greeks themselves had a phrase which sums up well the way in
which they went beyond their predecessors and contemporaries. It is
the phrase Adyov &156ven. The impulse ‘to give a logos” was the typi-
cally Greek one. Logos cannot be satisfactorily rendered by any single
English word. Faced with a set of phenomena, they felt that they must
go behind them and account for their existence in the particular form
and manner in which they did exist. A complete logos is a description
“which at the same time explains. Besides form or structure, and ratio
or proportion, logos may mean, according to its context, account,
definition dnd explanation—all typically Greek notions, and all in the
Greek mind so closely connected that it seemed natural to express
them by the same word.? As Aristotle said, the only complete definition
is one which includes a statement of the cause.

* R. Baccou, Histoire de la science grecque, 33.
* A fuller account of the uses of Adyos is given later in connexion with Heraclitus (pp. 420 f1.).
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THE MILESIANS

A. INTRODUCTION

We have outgrown the tendency of which Cornford complained in
1907, to write the history of Greek philosophy ‘as if Thales had
suddenly dropped from the sky, and as he bumped the earth ejaculated:
“Everything must be made of water!””’ It was a sign of the changed
outlook that, in preparing the fifth edition of Diels’s Fragments of the
DPresocratic Philosophers in 1934, Walther Kranz put into effect a
suggestion made by Diels himself in his preface to the fourth edition,
namely to place at the beginning a chapter of extracts from early
cosmological, astronomical and gnomic writings, which in the previous
editions had been relegated to an appendix. This raises the difficult
question whether the present work should follow the same plan.
A strong reason against doing so is the endlessly disputed authenticity
and date of the records of this ‘pre-philosophical’ tradition, which are
for the most part preserved only as quotations in writers of a much
later period. We may be sure that Hesiod’s Theogony (the only
_extant work of its type) preceded the Milesian philosophers, but when
we come to the fragments of Orphic cosmogony, or of the Theogony
of Epimenides, it is difficult to be sure whether they may be reckoned
as an influence én the Milesians or, on the contrary, as owing something
“to the Milesians themselves. Thus Kern saw in the fragments of
Epimenides the impact of Anaximenes, and Rohde maintained of the
‘Rhapsodic Theogony” attributed to Orpheus that ‘in the very few
passages in which a real coincidence exists between the Rhapsodies and
Pherekydes, Herakleitos, Parmenides or Empedokles, the poet of the
Rhapsodies is the borrower not the creditor’.* Recent opinion is on
the whole inclined to assign the main outlines of the world-view

* Kern, De Orphei Epimenidis Pherecydis theogoniis; E. Rohde, Psyche, App. 9, “The Great
Orphic Theogony’. For a general discussion of this question see Guthrie, Orpheus and Greek
Religion, ch. 1v.
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expressed in Orphic theogonical and cosmogonical fragments to the
sixth century B.C., but doubts remain. All things considered, it seems
best to proceed at once to an examination of the remains of those who
are usually, and not without reason, called the first of the philosophers.
The necessary reference to their actual or possible predecessors can be
made where this examination demands it.

Ttis to Aristotle in the first place that we owe the distinction between
those who described the world in terms of myth and the supernatural,
and those who first attempted to account for it by natural causes. The
former he alls theologi, the latter physici or physiologi, and he ascribes
the beginning of the new, ‘physical” outlook to Thales and his succes-
sors at Miletus, hailing Thales himself as “first founder of this kind of
philosophy’.* Such extraneous evidence as we have suggests that he
was justified, nor is it likely that the man whose bias towards the
scientific outlook led him to speak in strong terms of the uselessness of
what he called ‘mythical sophistry’, and who suspected anthropo-

_morphic religion to have been invented ‘for the persuasion of the mob
and in the interests of law and utility’,* would have welcomed these
men as his own predecessors if they had not in fact accomplished
something like a revolution against the earlier, mythical modes of
explanation. When he speaks of philosophy having its origin in wonder,
he does indeed reach out a hand, in a sudden flash of understanding, to
those on the other side of the gulf, saying in a brief parenthesis that
there is a sense in which the lover of myth is also a lover of wisdom, or
philosopher, since the material of myth also is that which has occasioned
wonder in men’s minds ; but he makes it quite clear that the resemblance
extends no further. The philosopher, he says in the same context, aims
at a knowledge which shall be both accurate and all-embracing, and
above all shall be knowledge of causes. Only universals are true
objects of knowledge: only generalization can lead to the discovery of
causes, by which Aristotle already, like a modern scientist, means
general laws. Myth on the other hand, thinking in personal terms,
demands rather particular causes for particular events. As Frankfort
wrote:  We understand phenomena, not by what makes them peculiar,

¥ Metaph. A, 983b20. * Metaph. B, 1000a18; A, 1074b3.
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but by what makes them manifestations of general laws. But a general
law cannot do justice to the individual character of each event. And
the individual character of the event is precisely what early man
experiences most strongly.”

To understand the mentality of Aristotle is of primary importance
for us as students of the Presocratics, owing to the peculiar nature of the
sources of our information about them.> Not only is he himself our
earliest authority for much of what they taught, but the later doxo-
graphical tradition goes back to the historical work of his pupil
Theophrastus and is stamped with the impress of his school, and toa
considerable extent of his own masterful personality.3 Here at the outset
we may note that, in the sense in which Frankfort uses the word ‘we’,
he is already one of us, though separated from us by some 2300 years

_and from the beginnings of natural philosophy by only 250. This,
incidentally, is some indication of the measure of both Plato’s and his
own achievement. Some of his results, for example the structure which
he attributed to the Universe, may seem absurd today; but in the
method of his thought he moves easily among abstract concepts, and
his whole effort is directed to explanation by reference to general laws,
so much so that he founded formal logic and was already faced with
the perennial problem of scientific inquiry: how is scientific knowledge
of the individual possible at all, since science only explains by sub-
suming under laws that operate universally? He has travelled far from
the first fumbling attempts to cast off mythological explanation, and
this obviously introduces the danger of distortion in his account of
what he knew, or thought he knew, about the early doctrines. He was
a systematic philosopher first and a historian second, and his exami-
nation of his predecessors was explicitly directed towards eliciting how

tfar they had travelled along the path that led to his own conception of
reality. That this might not have been their aim, and that they might

* Arist. Metaph. A, 982b18 and ch. 2 in general; Frankfort, Before Philosophy, 24.

* See the note on the sources, pp. xiii ff.

3 That the Quawkév AéEcu of Theophrastus was largely influenced by Axistotle’s accounts of
the Presocratics has been shown by J. McDiarmid (Harv. Stud. in Class. Philol. 1953).
This work, however, must be used with caution. It is over-bold to make statements like that
on p. 121: “There is nothing in Parmenides’ poem to justify this interpretation” of the Way of
Opinion, when we possess only a few brief quotations from the Way of Opinion itself. A
juster verdict on Theophrastus is to be found in Kahn, 4naximander, 17-24.
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have taken tentative steps in other, and possibly even more promising
, directions, does not (naturally enough) occur to him.

Nevertheless the probable effect of this on the trustworthiness of
what he says about them has sometimes been immensely exaggerated.
We possess a large corpus of his works, quite sufficient to allow of a
just estimate of his mental quality and powers of judgment. Any
reader of these can see that he was a thinker of the first rank, brilliant
at times, clear-headed and methodical, sane and cautious. To speak in
these terms of one of the leading philosophers of all time sounds
ridiculous. Yet it is not superfluous, for it is apparently possible
to suppose that whereas in logic, ontology, ethicaland political thought,
biology and zoology he generally displays these qualities in the
highest degree, yet as soon as he comes to assess his predecessors
in the philosophical tradition he is so blinded by the problems and pre-
suppositions of his own thought that he loses his common-sense and
even any idea of the proper way to handle evidence. This is entirely at
variance with the knowledge of his mind which we gain from other
portions of his work. We may add, also, first that he has a certain
advantage over us in the simple fact that he was an Ionian Greek,
writing and speaking the same language as his fellow-Ionians of two or
three centuries before and sharing far more of their outlook than we
can ever hope to do; secondly that he enjoyed a far more extensive
first-hand acquaintance with the writings of some of them; and thirdly
that the amount of attention which he bestows on his predecessors is in
itself some evidence of a genuine historical approach to his subject
which, followed out with the powers of an Aristotle, could hardly have

+such totally misleading results as are sometimes attributed to it. Not
only did he think it proper to begin his investigation of a new topic
with a full review of previous opinions; he also wrote separate works on
earlier schools of thought. His lost book on the Pythagoreans is one
which we might give a good deal to possess.

To sum up, the amount of extant writing either from Aristotle’s own
pen or taken down by pupils from his teaching is sufficient not only to
guarantee the soundness of his judgment in general, but also to warn us
. Where it is most likely to fail him and to give us the material wherewith
to counteract for ourselves the effect of his personal philosophical out-
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look, to show us where distortion is likely to arise, and of what kind.
Of course when he describes the Milesians as having discovered only
the material cause of things to the neglect of the efficient, formal and
final, or castigates the atomists for ‘lazily shelving’ the problem of the
motive cause, we understand that whereas his power of analysis has
raced far ahead of theirs, his historical sense has not kept pace with it
sufficiently to enable him to see them in a proper perspective. The
systems of the earlier physici were not unsuccessful or partially successful
attempts to fit reality into his fourfold scheme of causation, although in
the first book of the Metaphysics he cannot well help speaking as though
they were. But since we are well acquainted with his philosophy in
general and in detail, it should not be too difficult to make the neces-
sary allowances. His most serious fault is likely to be, not actual mis-
understanding, but a distortion of the balance of their interests by
rigorous selection. He was only concerned with one facet of Milesian
thought, the ‘philosophical’, that is primarily the cosmogonical. Such
meagre information as we have from non-Peripatetic sources about
Anaximander, for instance, suggests that he had the true Ionian spirit
of universal Aistorie, and that his remarks about the origins of the
universe and of life were only introductory to a descriptive account of
the earth and its inhabitants as they at present exist, containing elements
of what would now be called geography, ethnologyand cultural studies.®

‘The change from a ‘mythical’ or ‘theological’ to'a ‘physical’ or
“natural’ view of the universe came, Aristotle tells us, with Thales of
Miletus, who with his fellow-citizens Anaximander and Anaximenes
form what is today referred to as the Milesian School." In support of
the expression ‘school’ we can say with confidence that all were citizens
of the same city, their lifetimes overlapped, later tradition described
their relations as those of master and pupil, associates or successors of
one another, and a thread of continuity is discernible in what we know
of their doctrines. To go further is to make inferences or conjectures,
though these are indeed probable enough.

* See below, p. 75. These remarks about Aristotle’s merits as a historian are expanded in
Guthrie, JHS, 1957 (i), 35-41-

2 In the doxographical tradition Anaximander is 81&80yos kal panmis of Thales (Theophr. ap.
Simpl., DK, 124 9; moAiTns kel &radpos (id., DK, ax7; of. Cic. Ae. Pr. 11, 118 popularis et sodalis,

43



The Milesians

An appraisal of the Milesian philosophical achievement will best
come at the end (pp. 140 ff, below). The questions which excited them
were of this kind: Can this apparently confused and disordered world
be reduced to simpler principles so that our reason can grasp what it is
and how it works? What is it made of? How does change take place?
Why do things spring up and grow, then decline and die? How can
one explain the alternation of day and night, summer and winter? They
claim our attention by having been the first to suggest that answers to
these questions may be found by taking thought. They abandoned
mythological and substituted intellectual solutions. There might or
might not be a divine mind at the back of, or permeating, the works of
nature (that was a question to which some of them sought an answer),
but it was no longer satisfying to say that storms were roused by the
wrath of Poseidon, or death caused by the arrows of Apollo or Artemis.
A world ruled by anthropomorphic gods of the kind in which their
contemporaries believed—gods human in their passions as well as in
their outward form—was a world ruled by caprice. Philosophy and
science start with the bold confession of faith that not caprice but an
inherent orderliness underlies the phenomena, and the explanation of
nature is to be sought within nature itself. They did not discard in a
generation all preconceptions arising from a mythical or anthropo-
morphic outlook. Mankind has not done that yet. But so far as we can
see, they were the first to make investigations in the faith on which all

Burnet, EGP, 50, n. 4); yvdspios xal moéms (Strabo, DK, A6); éxpoorsis (Hippol., DK, Ax1).
See Kahn, Anaximander, 28f. Anaximenes fixouoev *Avafidvspou (Diog. Laert., DK, 1341); is
his évatpos (Theophr. ap. Simpl.,, DX, A5); auditor, discipulus et successor (Cicero, Augustine,
Pliny in DX, a9, 10, 144).

For modern inferences as to the existence of a regular school cf. L. Robin, Greek Thought, 33£.,
Burnet, EGP, introd. § x4, S. O$wiecimski, in Charisteria T'. Sinko, p. 233: ‘I call attention to
the fact that the expression “school” is to be taken literally, in suitable proportion, of course,
to the modern meaning of the term. I do not think it necessary to prove this statement here, as
I suppose L. Robin and A. Rey (La Science dans I’ Antiquiré 11, 32) did it convincingly enough.
Considering the evident continuity and consonance in principal questions of ideas, methods,
and the general direction of researches of the three Milesians whom tradition always joins by such
expressions as [those cited above], it would be very strange if in such an active and rich town
as Miletus which besides the inherited old Minoan culture absorbed, too, the Egyptian and
Babylonian civilisation, there were not something like either a school or brotherhood oras A. Rey
(op. cir. 56) calls it “la corporation philosophico-scientifique”. It could be the more so in
that antiquity, above all the East, already knew different kinds of colleges, of priests, magi,

astrologers, not to mention the exclusively Greek creation, Pythagoras’s monastically scientific
school.”

44



Thales
scientific thought is based, that the bewildering confusion of pheno-

mena conceals a framework which is radically simpler and more orderly,

and so capable of being grasped by the human mind.

B. THALES

Diogenes Laertius (I, 13) say’s that the Tonian philosophy started with
Anaximander, but that THales, ‘a Milesian and therefore an Ionian,
instructed Anaximander’. There is much to be said for the view of th1s
late compiler that, s0 far as our knowledge goes, Thales ought to be
regarded as a forerunner, and that the first philosophical system of
which we can say anythmg is that of Anaximander. The name of Thales
was always held in high honour among the Greeks as that of an ideal
sage and scientist, and from the time of Herodotus onwards a consider-
able amount is narrated about him; but all that we have to suggest that
he founded the Ionian school of philosophy is the simple affirmation
of Aristotle, who couples it with the bald statement that he regarded
water as the underlying substance out of which all things are made.
This ‘material principle’ is described in the terms of Aristotle’s own
thought, which are far from any that Thales could have used. How far
the thought itself was different is a question for consideration. In any
case, Aristotle makes it clear that he is relying on secondary authorities
(Aéyetan, Metaph. A, 984az2), and knows nothing further about the
reasoning on which the statement was based, nor any details about his
cosmological notions save that he believed the earth to rest on water.
In view, however, of the authority of Aristotle, and the fact that he
felt justified in calling Thales ‘the founder of this type of philosophy’
(i.e. the philosophy of those who according to Aristotle’s ideas acknow-
ledged only the ‘material cause’ and who were in his view the first to
deserve the name of philosophers), it will be worth while examining
the ancient evidence to discover, not necessarily what sort of man he
was (for he was obviously a shadowy figure even to some of those who
speak of him), but at least what picture of him was current in the
ancient world, and what kind of achievements stood to his credit. We
may then go on to consider the probable implications of the statement
about water which, from Aristotle to the present day, has been uni-
versally regarded as constituting his claim to be the first philosopher.
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(1) Date: the eclipse

The earliest extant author to speak of Thales is Herodotus, who lived
roughly 150 years after him and gives us the most important indication
of his date in the following passage (1, 74, DK, A5), which refers to
the war between Lydia under Alyattes and Media under Cyaxares:

When the war between them had dragged on indecisively into its sixth year,
an encounter took place at which it happened that the day suddenly became
night. This is the loss of daylight which Thales of Miletus predicted to the
Tonians, fixing as its term the year in which it actually took place.

Various dates have in the past been assigned to this eclipse, which
must from Herodotus’s description have approached totality, but
astronomical opinion seems now agreed that it is one which took place
on 28 May (22 Gregorian) §85 B.c.X Pliny (N.A. 11, 12, §3), whose
ultimate source was the second century B.c. chronologist Apollodorus,
gives the date, if not exactly, yet to within one year (Ol. 48.4 = 585/4).
This forecast of Thales, which according to Diogenes (I, 23) aroused
the admiration not only of Herodotus but also of Xenophanes who was
practically his contemporary, is as well attested as most facts of anti-
quity. Herodotus himself expresses no doubts, in contrast to his
treatment of another story about Thales, that he assisted the passage
of the Lydian king Croesus across the Halys by diverting the course of
the river. ‘ This’, says Herodotus, ‘ is the favourite version of the Greeks,
but I maintain that Croesus used the existing bridges’ (1, 75). It should
be added that the date 585 for the battle between Cyaxares and Alyattes
suits the historical circumstances well, now that it has been established
that the chronology of Herodotus, 1, 130, which implies that Astyages
son of Cyaxares succeeded his father in 594, is slightly erroneous. It
rests on the assumption that the fall of Astyages at the hands of Cyrus
took place in the first year of the latter’s reign (558), but comparison
with the extant records of the Babylonian king Nabonidus shows this

* 584 by astronomical reckoning, in which the number of the year is one less than that used by
chronologists. Tannery (Pour I’hist. de la science helléne, 57) still accepted the year 610, but is
practically alone. There have been many discussions of this question, of which the following
may be cited and will provide the references to others: T. L. Heath, Aristarchus, 13-18;

1IN, 254, D. 13 Boll, art. ‘Finsternisse’ in RE ,v1, 2341 and 2353; G. J. Allman, art. ‘Thales’ in
Ency. Brie?; Burnet, EGP, 41—4; O. Neugebauer, The Exacr Sciences in Antiguity, 136.
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date to be too early, probably by nine years.! Diogenes (I, 22) says
that Thales was given the title of Sage (Sopfos; i.e., as Diogenes adds,
was accounted one of the Seven Wise Men) in the archonship of
Damasias (582/1).

Now Thales certainly had not the astronomical knowledge necessary
to predict solar eclipses accurately for a particular region, nor to foresee
their character, whether partial or total. In particular he was ignorant
of the sphericity of the earth and of the allowance to be made for
parallax. Had it been otherwise, his prediction would not have been
isolated, nor, as it appears to have been, merely approximate. Herodotus
gives the impression of choosing his words carefully to indicate that
Thales did no more than indicate the year of the eclipse.* Until recently
it was believed that he could have done this with a fair chance of success
by means of a period of calculation commonly known as the Saros,
from the Sumerian character J4r. This is a cycle of 223 lunar months
(18 years 10 days 8 hours) after which eclipses both of the sun and
moon do in fact repeat themselves with very little change, and its
probable use by Thales was accepted by authorities of the calibre of
Boll and Sir Thomas Heath. The character itself, as Heath knew, in
addition to even less relevant meanings, had only a numerical value
(3600). Its first association with an astronomical meaning is in the
Suda,3 a passage which was only brought into connexion with the cycle
of 223 lunations by an erroneous conjecture of Halley’s in 1691,
whence it has since found its way into all the textbooks.* Neugebauer

* So already Ed. Meyer in RE, 11, 1865, who gives Astyages’s reign as 584-550. Cf. How
and Wells, Commentary on Herodotus (1912, repr. 1949), 1, 94, 383; Heath, op. cit. 15, 0. 3.

2 C, Brugmann (/dg. Forsch. xv, 87-93) argued that the original etymological meaning of
tvicutds was not ‘year’ but “resting-place” of the sun (from diade; of. eg. Od. %, 469), i.e.
solstice. Fired by this interpretation, Diels suggested (Neue JJahrbb. 1914, 2) that Herodotus was
using it in this original sense. If so, Thales’s prediction was that the eclipse would take place
before the summer solstice, i.e. before the end of June 58s. This would tally with the conjecture
that it was based on the Egyptian eclipse of 603 as being onecydleearlier (seebelow), for that took
place on 18 May (Gregorian). But the suggestion has received little notice—Kranz in his fifth
ed. of Diels’s own Porsokratiker writes ‘Da Herod. ein ganzes Jahr Spielraum lasst. . .’—and
it is no doubt more probable that Herodotus would use the word in its by then far commoner
sense of ‘year’. Neugebauer (foc. cit.) seems to be ignorant of Diels’s suggestion.

3 Byzantine lexicon of ¢. A.D. 1000, commonly known until recently as Suidas’.

4 This has been demonstrated by O. Neugebauer, The Exact Sciences in Antiquity, 136;
cf. 114. In interpreting Babylonian ‘material Nengebauer is on his own ground, but some mis-

giving about his handling of authorities is aroused when he relates to Thales the conclusion of
R. M. Cook’s article on the Ionians in JHS, 1946, 98 (‘My tentative conclusion is that we do not
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calls it a beautiful example of a historical myth. His conclusion
is that even after 300 B.c. the Babylonian texts only suffice to say
that a solar eclipse is excluded or is possible. Before 300 the chances
of successful prediction were still smaller, though there are indications
that an eighteen-year cycle was used for the prediction of eclipses of
the moon. The conclusions of Schiaparelli are similar.* We see, how-
ever, from an early Assyrian text, that ‘to say that a solar eclipse is
excluded or is possible’ was precisely what they did, and that it sufficed
for the astrological and religious purposes in which alone they were
interested. The tablet in question contains the words:

Concerning the eclipse of the moon. . .the observation was made and the
eclipse took place.. . . And when for an eclipse of the sun we made obser-
vation, the observation was made and it did not take place. That which
I saw with my eyes to the King my Lord I send.?

Drastic political consequences are inferred from the eclipse of the
moon, and, as Tannery remarks, the important thing for these people
was not so much to make exact predictions as simply to see to it that
no eclipse occurred unannounced.

Considering his ample opportunities for contact with Orientals, it is
very likely that Thales was acquainted with the limited means of pre-
diction at their disposal, and he could very well have said that an
eclipse was possible somewhere in the year which ended during
585 B.C. He may, as has been suggested,3 have witnessed the eclipse
which was visible in Egypt in Go3, that is, eighteen years earlier. That
the eclipse of 585 occurred at the time and place of a battle, was nearly
total, and had the dramatic consequence of causing the combatants to
cease fighting and negotiate a truce, was a happy chance by which his
statement, in retrospect, acquired very naturally an air of precision that

know enough to say definitely whether in the eighth and seventh centuries the Ionians were
generally the pioneers of Greek progress, but that on the present evidence it is at least as prob-
able that they were not’), without mentioning that earlier, on p. 92, Mr Cook has expressly
excluded the sixth-century philosophers from this judgment.

¥ G. Schiaparelli, Scr. sulla storia della astron. antica, 1, 74: *Quanto alle ecclisse di sole, essi
non potevano riuscire, data la loro ignoranza della sfericitd della terra, e la nessuna idea che
avevano dell’effetto della parallasse.’

* From the palace of Sennacherib at Nineveh; first published by G. Smith, Assyrian Dis-
coveries, 409. Cf. Schiaparelli, loc. cit., Tannery, Pour Ihist. de la science hell. 59, Heath, op. cit. 16f.

3 Diels, Neue Jahrbb. xxx111, 2, n. 1, Boll in RE, V1, 2341, Burner, EGP, 44, n. 1.
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grew with the centuries and ensured its notoriety among his country-
men.

The eclipse is important for two reasons: it fixes a date for what may
be called the beginning of Greek philosophy, or at least for the
activity of the man whom the Greeks themselves called the first of
philosophers, and it accounts for the exaggerated reputation as an
astronomer which he enjoyed among his countrymen of later centuries.
To take the latter point first, Eudemus, the pupil of Aristotle, in his lost
work on astronomy, made a statement which is variously reported as:

(a) Thales was the first astronomer: he foretold eclipses and solstices
[sic]. (D.L.1, 23. T. H. Martin may have been right in regarding the words
kot Tivas as part of the quotation, in which case Eudemus would not even
be taking responsibility for the statement himself. See Heath, op. ciz. 14.
More probably, however, they are due to Diogenes.)

(6) Thales was the first to discover the eclipse of the sun (e0pe Tpé&STos. . .
fMou &Aeyw) and that its period with respect to the solstices is not
always constant. (Dercyllides ap. Theon of Smyrna, ed. Hiller, 198.14,
DK, A17.)

(c) He foretold the eclipse of the sun which took place at the time of the
battle between the Medes and the Lydians. ... (Clem. Alex. Strom. 11, 41
St., DK, A5.)

In all probability the last of these statements represents most closely
what Eudemus actually said. Even if he did attribute to Thales suffi-
cient astronomical knowledge to discover the cause of eclipses and
predict them accurately, he did so no doubt by an unjustified inference
from the impressive incident of §85. Later writers expressly credit
Thales with the discovery that solar eclipses were due to the inter-
vention of the moon (Aét. 11, 24, 1, DK, A 17a), and that the moon
owes its light to the sun (Aét. 11, 28, 5, DK, A 175). These achieve-
ments were quite impossible for Thales, and his ignorance becomes
even clearer when we see the fantastic explanation of eclipses given
by his associate Anaximander.

To return to the question of date, the surest indication is provided
by the eclipse, which agrees well with the statement in Diogenes
already quoted that he was given the title of Sage in 582/1. The date of
his birth as given by Apollodorus will have been calculated by that
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chronologist’s usual method of fixing the foruiz by some outstanding
event in a man’s life (for Thales doubtless the eclipse), and accounting
him forty years old at that date. In that case he dated Thales’s birth
in OL 39.1 (624)—not 35.1 as our text of Diogenes says—which
agrees with Diogenes’s other statement that he died in Ol. 58 (548—5)
aged seventy-eight. There were other late reports that he lived to
ninety or a hundred. We may be content to know that he lived at
Miletus in the time of Alyattes and Croesus kings of Lydia, Cyaxares
and Astyages of Media, and Cyrus the Persian, and was an almost
exact contemporary of Solon of Athens.

,(2) Family
Herodotus (1, 170) says that his earliest forbears were Phoenician, and
it would be interesting to find a trace of Semitic blood at the very
beginning of Greek philosophy; but Diogenes in quoting this rightly
;adds that most writers represent him as a genuine Milesian of distin-
guished family. His father’s name, Examyes, is native Carian—no
unlikely ancestry for a citizen of Miletus—and his mother bore the
Greek name of Cleobulina. Diogenes explains the Phoenician element
by the phrase ‘descendants of Cadmus and Agenor’, and Zeller sug-
gested that the confusion arose through Thales’s ancestors being
Cadmeians of Boeotia who, as Herodotus elsewhere says, came over
“with the Tonian colonists (ZN, 1, 255, n. 1; cf. Hdt. 1, 146). Cadmus
was, of course, in Greek mythology son of Agenor, King of Tyre,
whence he had come to Boeotia to found the city of Thebes.*

(3) Traditional character

In the fluctuations of the traditional list of the Seven Sages, which in
our extant authorities goes back to Plato (Proz. 3434), the name of
, Thales was constant, and he was often regarded as the foremost. This
gave him a kind of ideal character, and many of the acts and sayings
associated in the popular mind with sophia were attributed to him as

* Interesting, even if not strictly relevant, is the suggestion that the story of Cadmus, and
many other Greek references to Phoenicians (* redskins’), may really belong to Minoans., (T. J.
Dunbabin, The Greeks and their Eastern Neighbours, 35.)
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a matter of course. Everything of this kind that we are told about him
must be classed as anecdote, but is of interest as showing at least the
kind of character that he had in the eyes of the Greeks themselves. He
had a reputation for practical statesmanship. Herodotus (1, 170)
praises him for his wise advice that in face of the Persian threat the
Tonian cities should federate, setting up a common centre of govern-
ment in Teos,” and Diogenes (1, 25) relates a story that he dissuaded
Miletus from making an alliance with Croesus. Plutarch (Solon, 2,
DK, a1r1) mentions the tradition that he engaged in trade, and the
story related (but not believed) by Herodotus (1, 75), that he diverted
the course of the Halys for Croesus and his army, shows a reputation
for skill in engineering. His observation of the Little Bear as a better
standard than the Great Bear for finding the Pole, mentioned by
Callimachus (Pfeiffer, 1923, pp. 43 f.), indicates a practical interest
in navigation. The Phoenicians, as Callimachus says, sailed by the
Little Bear, whereas the Greeks, according to Aratus (Phaen. 37—9)
and Ovid (7rist. 1v, 3, 1—2), used the Great Bear. Similarly heis said to
have put his geometrical knowledge to practical use in measuring the
pyramids (Hieronymus of Rhodes, third century B.c., ap. D.L. 1, 27)
and calculating the distance of ships at sea (Eudemus ap. Procl. Eucl.
352.14 Friedl., DK, A 20).

All this builds up an impressive picture of a practical genius and man
of affairs in which there is no doubt some truth. The title of Sophos was
granted in his day, as for example to Solon, on grounds of practical
wisdom, and a similar picture is given of Thales’s follower Anaxi-
mander. Nevertheless, once he had achieved in the popular mind the
status of the ideal man of science, there is no doubt that the stories
about him were invented or selected according to the picture of the
philosophic temperament which a particular writer wished to convey.
Immediately after telling how he frustrated the Milesian alliance with
Croesus, Diogenes says that Heraclides Ponticus, the pupil of Plato,
represented him (i.e. in a dialogue) as saying that he had lived in solitude
and kept apart from public affairs. The most amusing example of
mutually cancelling propaganda is provided by the stories of the olive-

* Though in G. Thomson’s opinion the suggestion would have had no value from a military
point of view in the contemporary situation after the fall of Sardis (T%e First Philosophers, 253).
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presses and of the fall into a well. The former is told by Aristotle
(Pol. A, 1259 a6), and is to the effect that by means of his skill in
meteorology Thales was able to predict while it was still winter that
the coming season would be a bumper one for olives. He accordingly
paid small deposits for the hire of all the olive-presses in Miletus and
Chios, and when the olives ripened was able to charge his own price
for re-letting them, since everyone wanted them at once. He thus
demonstrated that it is easy for philosophers to make money if they
wish, but that that is not their aim, and the story was told, says Aris-
totle, as Thales’s answer to those who reproached him for his poverty,
which was supposed to prove that philosophy is of no practical use.
The tale is too much for Aristotle’s critical mind, and he comments
that this is in fact a commercial device in general use, but men fastened
it on to Thales on account of his wisdom.* Plato, on the other hand,
in the Theaetetus (174 4), wants to show that philosophy is above mere
practical considerations and that its lack of any utilitarian taint is its
chief glory. He therefore says nothing about the olive-presses, but
tells instead how Thales, when engaged in star-gazing, fell into a well,
and was laughed at by a pert servant-girl for trying to find out what
was going on in the heavens when he could not even see what was at
his own feet. The process of selection persists, and a modern scholar,
who wishes to show that the Milesians were ‘not recluses engaged in
pondering upon abstract questions...but active practical men’ (in
which he is probably right), mentions the story of the olive-presses as
typical of Thales’s reputation without a word about the well.2

(4) Mathematics

In mathematics, Thales was universally believed to have introduced
geometry into Greece, having become acquainted with the study during
his travels in Egypt and developed it further for himself (Procl. Zucl.

* Yet this is the man of whom Professor Cherniss would have us believe that when he
reports that Thales was said to have regarded water as the beginning of all things, all he had
really found was the statement that the earth floats on water, from which he made up the rest.
(J. Hist. Ideas, 1951, 321.)

* Farrington, Greek Science, 1, 31. The star-gazing story was no doubt also fathered on Thales
as a typical or ideal philosopher. A more ribald version of the same kind of tale is told of Socrates
in Aristoph. Clouds, 171-3.
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65 .3ff. Friedl, DK, arr). He was specifically credited with the
following theorems:

(1) A circle is bisected by its diameter.

(2) The angles at the base of an isosceles triangle are equal.

(3) If two straight lines intersect, the opposite angles are equal.

(4) The angle inscribed in a semi-circle is a right angle.

(5) A triangle is determined if its base and the angles relative to the base
are given.

The ascription to Thales of theorems (1)-(3) and (5) comes from
Proclus (DK, A11 and 20), whose authority was Eudemus. Theorem
(4) (actually in the form ‘He was the first to inscribe a right-angled
triangle in a circle’) is quoted by Diogenes (1, 24) from Pamphila, a
compiler of the first century .. Itisimpossible to estimate the actual
extent of Thales’s achievement. The temptation to fasten particular
discoveries on to individuals with a general reputation for wisdom was
strong in antiquity. The story goes that when he had succeeded with
no. 4 he sacrificed an ox, exactly as Pythagoras is said to have done on
proving the theorem which commonly bears his name. Theorem (5) is
associated with the practical feat of measuring the distance of ships at
sea. This, however, like the calculation of the height of the pyramids
by measuring their shadows with which he was also credited (Hiero-
nymus ap. D.L. 1, 277, Pliny, N.H. xxxv1, 82, Plut. Conv. 147, DK,
A 21), could have been accomplished by an empirical rule without any
understanding of the geometrical propositions involved, as Burnet
pointed out.r It must always be remembered that, even if we had
unimpeachable statements in ancient authorities that Thales “proved’
this or that theorem, the word ‘proof’ has a meaning only in relation
to its historical context.* Since no extant authorities, or even their
sources, possessed a first-hand written record of any of Thales’s proofs,

¥ EGP, 45f. Cf. also Frank, Plato u. d. sog. Pyth.n. 201, pp. 361f.

* Cf. Cohen and Drabkin, Source Book in Greek Science, 34, n. 2 and 44: ‘Just as early attempts
at demonstrations must have differed considerably from the later canonical proofs, so the modern
mathematician cannot in every case be satisfied with Euclid’s proofs.” “The requirements for a
mathematical construction or proof may vary from age to age, and indeed in early Greek mathe-
matics probably varied from generation to generation.” Of Thales’s theorem (3) above, Eudemus
actually says that it was discovered by Thales, but that the scientific proof (frieTnuovikh &rddeagis)
was provided by Euclid (Eud. ap. Procl. Eucl. p. 299 Friedl.).
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they would easily attribute to them the content which the word implied
in their own day. Nevertheless, without claiming certainty in details,
we may reasonably say that there was some truth in the tradition
followed by Proclus, that Thales, besides the knowledge that he
obtained in Egypt (which we know to have been limited to the solution
of practical problems, as in land-measurement), ‘made many discoveries
for himself, and in many laid the foundations for those who followed
him, employing an approach that inclined now to the theoretical
(xexBoAkchTepov), now rather to the empirical (cdobnTixedTepov)’. The
Greek talent for generalization, for the extraction of the universal law
from the particular instances, the ‘form’ from the ‘matter’, was
already beginning to have its effect.

(5) Water as ‘arche’: the unity of all things

This impulse to generalize, to discard the individual and accidental and
bring out the universal and permanent, appears in a more extreme form
in the statement which is generally agreed to constitute his claim to
fame as the founder of philosophy. That is, the statement that the first
principle of all things is water. This statement comes to us first of all
from Aristotle, and it is doubtful whether any later occurrence of it is
independent of his authority. We must therefore consider it carefully
in the context in which he places it. First of all, he tells us that this
is what ‘is said’ of Thales. On the question whether Thales left any
written works, we have only the statements of later writers than
Aristotle, and these conflict.? It seems incredible that he should have
written down nothing, and of course the word ‘publish’ had little
meaning in his day; but at least the confusion of later writers and the
testimony of Aristotle himself make it plain that no writings of his
were available in Aristotle’s time and probably long before. Aristotle

* He wrote nothing but a Nautical Astronomy (Simpl.); set forth his views in verse (Plut.);
wrote a work On First Principles in at least two books (Galen, who quotes a passage containing
obvious anachronisms as being from the second book) ; some say he wrote nothing, the Nautrical
Astronomy being by Phocus of Samos, others that he wrote only two treatises, on the solstice and
the equinox respectively (D.L.; all the passages in DK A2, 1 and 2). Proclus (A 20) says curiously
that in his statement of the proposition that the angles at the base of an isosceles triangle are equal,
Thales followed the archaic fashion by using the word ‘similax’ (suolos) instead of ‘equal’ (foas) ;

but, in view of the obvious ignorance and confusion of other writers, little significance can be
attached to this.
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had no means of knowing the reasons which led Thales to make his
statement, and when he ascribes a possible line of thought to him makes
no secret of the fact that he is guessing. The frankness and caution
with which Aristotle introduces any statement about Thales are highly
reassuring, and we may feel confident of the distinction between what
he has found on record and what is his own inference. Referring to
what he has read or heard he says: “Thales is said to have declared’,
‘they say he said’, ‘from what is recorded he seems to have thought’;
to his own conjectures he adds ‘perhaps’.

With so much of preface, let us look at the passage in which he
introduces the “first principle’ of Thales.

(Metaph. A, 983b6fL.) Most of the earliest philosophers thought that the
principles which were in the nature of matter were the only principles of all
things: that of which all things that are consist, and from which they first
come to be and into which they are resolved as a final state (the substance
remaining but changing in its modifications), this, they said, is the element
and principle of all things, and therefore they think that nothing is either
generated or destroyed, since this sort of entity is always preserved, as we say
that Socrates neither comes to be absolutely when he comes to be beautiful
or musical, nor ceases to be when he loses these characteristics, because the
substratum, Socrates himself, remains. So it is, they say, with everything
else: there is always some permanent substance, or nature (Uots), either
one or more, which is conserved in the generation of the rest from it.

On the number and nature of such principles they do not all agree.
Thales, who led the way in this kind of philosophy, says that the principle is
water, and for this reason declared that the earth rests on water. His suppo-
sition may have arisen from the observation that the nourishment of all
creatures is moist, and that warmth itself is generated from moisture and
lives by it; and that from which all things come to be is their first principle.
Besides this, another reason for his supposition would be that the semina of
all things have a moist nature, and water is for moist things the origin of
their nature.

Some think that the very early writers, who first, long before the present
generation, wrote about the gods, also had this view of nature; for they
named Oceanus and Tethys as the parents of generation, and made the gods
swear by water in the oath by the river which they called Styx: what is
oldest is most revered, and one swears by what one most reveres. Whether
this view of nature is in fact ancient and primitive must perhaps remain in
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doubt, but Thales at least is said to have described the first cause in this way.
No one would think Hippo worthy of inclusion in the same class, owing to
the triviality of his thought.

In this, our earliest account of Thales’s cosmological views, they are
already set forth in the abundant philosophical terminology ofa later age.
No early Ionian could have expressed his ideas in terms of substance
and attribute (oUoi and éos), of coming-to-be in an absolute sense
(&mAGss) as opposed to relatively, or of a substratum (Umrokeiuevov) or
element (oToiyeiov). These distinctions, now a part of ordinary speech,
were only achieved after much strenuous logical analysis on the part of
Plato and its elaboration into a technical vocabulary by Aristotle him-
self. Great caution is needed here, but in spite of the close interrelation
between language and thought, it does not necessarily follow that what
Aristotle is giving is a complete misrepresentation of the earlier views.*
We know more of the thought of Anaximander and Anaximenes, and
if we are justified in regarding all three Milesians as representing parts
of a continuous movement begun by Thales, we may safely call them
the first natural philosophers, meaning by this that they were the first
to attempt on a rational basis that simplification of reality which has
been the quest of the human mind in all ages. As a modern writer on
scientific method has expressed it, with no particular reference to the
Greeks:

There seems to be a deep-rooted tendency in the human mind to seek. ..
something that persists through change. Consequently the desire for
explanation seems to be satisfied only by the discovery that what appears to
be new and different was there all the time. Hence the search for an under-
lying identity, a persistent stuff, a substance that is conserved in spite of
qualitative changes and in terms of which these changes can be explained.”

* Not only Aristotle, but a historian of philosophy in any age, is compelled to interpret earlier
views in the language of his own day. Even the arrogance of Aristotle’s assumption that he knew
what his predecessors wanted to say better than they did themselves is an arrogance of which
none of us is wholly innocent. It was Whitehead who wrote: ‘Everything of importance has
been said before by someone who did not discover it.” The ideas here attributed to Thales and his
successors by no means involve ‘the definition of identity and difference as formulated in con-
sequence of Eleatic logic, and the distinction between subject and attribute as developed first
by Socrates and Plato’ (McDiarmid, Theopk. on the Presoc. Causes, 92), and the statement that
Aristotle ‘can seriously comment on the material theory of Homer in the same context with those
of the physicists® is quite unfair. Thales is for him the &pxnyos Tfis ToiiTns prAocoplas.

* L. S. Stebbing, 4 Modern Introduction to Logic, 404.
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That tendency did not begin with Aristotle. It is as evident in religious
as in philosophical accounts of the world. As Professor Broad has
remarked, to introduce unity and tidiness into the world is something
which appeals to man’s aesthetic no less than to his rational interests,
and, when pushed to its extreme limits, leads to the view that there is
one and only one kind of material.!

It was natural that the first philosophical simplification should also
be the most extreme. The impulse to simplification was there, and
thought had not yet advanced sufficiently for a consideration of the
difficulties it involved. Hence the condescension with which Aristotle
regarded the (as it seemed to him) dim and fumbling efforts of the
earliest philosophers.

Although the terms ‘substratum’ and ‘element’ were beyond the
reach of the Milesians, Aristotle uses another word, arche, to describe
their primary substance, which, whether they employed it in this way
themselves or not, was in common use in their time and well within
their comprehension in the senses of (2) starting-point or beginning,
(8) originating cause. So used it is common in Homer, and the
usual translation of it in the Aristotelian passages as ‘(first) principle’
is not far from the mark. In all probability (though the point has been
disputed) it was already used of the primary substance by Thales’s
younger contemporary Anaximander (see below, p. 77), and it is a
convenient term which we may regard as standing for a twofold con-
ception in the thought of the Milesians. It means, first, the original
state out of which the manifold world has developed and, secondly, the
permanent ground of its being, or, as Aristotle would call it, the sub-
stratum. All things were once water (if that is the arcke), and to the
philosopher all things are still water, since in spite of the changes which
it has undergone it remains the same substance (arche or physis,
principle or permanent constitution) throughout them all, for there is
in fact no other. Since it is Aristotle in particular who insists on the
distinction between the first philosophers who believed in a single
arche of all things and those who held that there were more than one,

* The Mind and its Place in Nature, 76.

% For a fuller discussion of the meaning of d&pxf, see W. A. Heidel in CP, 1912, 215ff. Kirk
(KR, 89) conjectures that only the first sense may have been in Thales’s mind. See also his
cautious remarks on pp. 92f.
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it is worth noting that it appears in effect before his time also, and
is therefore not simply the outcome of an arbitrary classification of his
own. The author of the Hippocratic treatise on the Nature of Man,
which was probably written about 400 B.C.,” pours scorn on the un-
verifiable theories of non-medical philosophers who think that man is
composed of ‘air, fire, water, earth or anything else which cannot be
clearly discerned in him’. ‘They say’, he continues, ‘that whatever
exists is one, being at the same time one and all, but they do not agree
on its name. One of them says that this universal unity is air, another
fire, another water, another earth, and each supports his own view by
evidence that amounts in fact to nothing.’

(6) Mythical precursors

For Thales’s choice of water as the arcke various reasons have been
suggested, from Aristotle down to modern times. They may be divided
into the mythical and the rational. Those who think that Thales was,
perhaps subconsciously, influenced by the mythical presuppositions of
the society in which he was born and bred have again a choice, between
Eastern and Greek mythology. Some point to the undoubted fact that
he lived in a country familiar with both Babylonian and Egyptian
ideas, and, according to an unchallenged tradition, had himself visited
Egypt.3 In both these civilizations water played a preponderant part
which was reflected in their mythology. Both were river-cultures, the
one based on the two rivers of Mesopotamia and the other entirely
dependent for its life on the annual flooding of the Nile. It was the
boast of the Egyptian priests that not only Thales but also Homer had
learned from Egypt to call water the principle of all things (Plut.

* F. Heinimann, Nomos und Physis, 158 with n. 1. Cf. W. A. Heidel on Arist. Meraph.
10693225, 988b22 and other passages (Proc. Am. Acad. 45, 1910~11, 122, n. 166): ‘It is evident
that Aristotle is here enlarging upon the criticism of the monists contsined in Hippocrates,
™. @Uo. &vbp. 1.

* De Nat. Hom. 1 (v1, 32 Littré). The writer gives the impression that he is speaking of
contemporary thinkers. Cf. the opening words 8omis uiv elcxbev drolev Aeyévrew, and a little later
yvoin & & Ts. .. Tapayevdpevos autéoiow dvtiddyouoiv. Some monistic theories do seem to
have persisted until the end of the fourth century, but if any known thinker called earth the
sole &pxH it can only have been Xenophanes (pp. 383 f., below), nor is it easy to identify the
contemporary champion of fire.

3 A Babylonian origin for Thales’s theory was suggested as long ago as 1885 by Berthelot
(Les Origines de l’alchimie, 251).
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Is. et Os. 34, DK, A 11). Each year the Nile submerged the narrow
cultivable strip beside its banks, and receded leaving it covered with
mud of an incredible fertility, in which the growth of new life was
extraordinarily rapid.. For those who crowded along this strip to get
their livelihood it was easy to believe that all life arose in the first place
from water. The earth itself had arisen out of Niin, the primordial
waters, which are still everywhere beneath it—as Thales said—and also
surrounding it like the Homeric Oceanus. At first the waters covered
everything, but gradually sank until a small hillock appeared, to
become the seat of primeval life. On this hillock the creator-god made
his first appearance. Among Egyptian peasants the belief still persists
that the fertile slime left behind by the Nile in its annual flooding has
the power of actually originating life, and this belief in the spontaneous
origin of life out of mud or slime will shortly meet us in Anaximander.

The attribution to Thales of the notion that the earth floats on water,
mentioned by Aristotle in the passage already quoted, is put by him
rather more fully in the De Caelo (2942 28):

Others say that [the earth] rests on water. This is the most ancient explanation
which has come down to us, and is attributed to Thales of Miletus, namely
that the earth is at rest because it can float like wood or similar substances,
whose nature it is to rest upon water, though none of them could rest on air.

The Babylonian cosmology of the Enuma Elish, dating from perhaps
the middle of the second millennium B.c., gives a similar picture of the
primacy of water. I quote from the description by T. Jacobsen in
the book Before Philosopky, which contains excellent accounts for the
non-specialist of Egyptian and Mesopotamian ideas. After quoting
from the text, he continues:

This description presents the earliest stage of the universe as one of watery
chaos. The chaos consisted of three intermingled elements: Apsu, who repre-
sents the sweet waters; Ti’amat, who represents the sea; and Mummu, who
cannot as yet be identified with certainty but may represent cloud-banks and
mist. These three types of water were mingled in a large undefined mass.
There was not yet even the idea of a sky above or firm ground beneath; all
was water; not even a swampy bog had been formed, still less an island ; and
there were yet no gods.
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From this initial undifferentiated state cosmogony proceeds, as in
Hesiod, by a series of genealogies. Apsu and Ti’amat turn out to be
male and female principles who can unite, beget and give birth.

Such stories are common in Near Eastern lands, together with those
of great floods (a frequent fact of actual experience in Mesopotamia, as
the inhabitants of Iraq learned to their cost in 1954) whereby the all-
pervading water sought to reclaim what was once its own. We need
only remind ourselves of the Hebrew cosmogony, with its description
of the spirit of God moving upon the face of the waters, and its talk of
waters under the firmament and waters above the firmament. Olm-
stead, the historian of Persia, went so far as to say that the water of
Thales is simply ‘the primordial mist familiar to us in the Biblical
Garden of Eden story’.t

Parallels from Greek mythology suggested themselves, as we have
seen, to Aristotle himself. When he mentions Oceanus and Tethys
(Metaph. 983b 30, above, p. 55), he is thinking of two lines of Jliad,
x1v. Line 201 runs:

*(keavdv Te Beddv Yéveow kal unTépa Tnbiv

And Oceanus, first parent of the gods, and their mother Tethys,

and line 246:
> Wkeowol 8 Trep Yéveois TtévTeoTl TETUKTON

Oceanus, who is first parent to them all.

Oceanus dwelt at the farthest limits of the earth (J. x1v, 200); his was
the great stream which flowing back upon itself (/. xvi, 399) en-
circled the whole earth; he was the source of all rivers, sea, springs and
wells (7. xx1, 196). That he antedated the earth and heavens and was
the origin of all things is not said; but Homer was not interested in
cosmogony, and would take from earlier myths such portions as he
wished. In Oceanus and Tethys we at least have male and female
principles of water who are the parents of the gods, and the parallel
with Apsu and Ti’amat is striking enough. The Greek myth itself may
reflect the Oriental.* Those Greek mythographers who were interested

* Hist. Persian Empire, 211.
* This was suggested long ago by E. H. Meyer. See the critical remarks of F. Lukas, Kosmo-
gonien, 154, n., and now U. Hélscher, Hermes, 1953, 385, n. 3, 387.

6o



Myth and Reason in Thales

in cosmogony, however, though keeping Oceanus in a high position
relative to the other gods, do not seem to have placed him at the very
beginning. For Hesiod he is, like Pontus the sea, son of Earth and
Heaven, nor is there any strong evidence that a watery principle came
first in the earliest Orphic theogonies.

Consideration of these suggestions of a possible origin for Thales’s
idea is justified by the interest of the subject, but it must be emphasized
that they are all conjectural. This applies also to the rational explana-
tions which follow.

(7) Rational explanations

The first reason likely to occur to a modern mind is that water is the
only substance which can actually be observed, without any apparatus
of experiment such as was not available to Thales, to change, according
to its temperature, into solid, liquid and gaseous form. That therefore is
the reason given for Thales’s choice by some modern scholars, for
example Burnet. But it was not the reason that occurred to Aristotle,
and though he, like ourselves, was making a conjecture, it is possible
that he came nearer to the mind of his Ionian predecessor. For him,
the most likely thoughts to have been in Thales’s mind are those which
link water with the idea of life. Hence he observes that food and semen
always contain moisture, and that the very warmth of life is a damp
warmth. The connexion between heat and animal life, obvious to
experience, was insisted on as essential and causative by the ancient
world more than it is today. Aristotle himself speaks elsewhere of
‘vital heat’,® and it is obvious that this is also a wet, or damp, heat,
provided by the blood. At death two things happen at once. The body
goes cold, and it dries up. Uypés, indeed, owing to these associations in
the Greek mind, is a word rich in meaning which cannot be imparted
by any single English equivalent. “Moist’, yes, but that will hardly do
when Theocritus applies it to a bow as being flexible, when Plato
describes Eros, god of love and generation, by the same word, or
applies it to the supple limbs of youth in contrast to the “hardness’ of
old age. Pindar uses it of the back of an eagle, Bacchylides of the feet

T geppéns Wuxikhy Gen. Anim. 762a20; cf. also De Vita et Morte, 469b7fL. For the part played

by heat in the earliest development of the embryo in the womb see . gUoios Taidiov, 12, quoted
by Baldry in CQ, 1932, 27.
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of dancers, Xenophon of the legs of a swift horse (see the lexicon of
Liddell-Scott—Jones).

Burnet (followed by Ross) calls the reasoning which Aristotle here
attributes to Thales ‘physiological’, and suggests that Aristotle may
have transferred to the earlier thinker what was known to be true of
Hippo, the man whom he dismisses in this same passage as too trivial
a thinker to be worth consideration.” To introduce modern depart-
mental distinctions like physiology and meteorology in speaking of
this early period is a serious anachronism.? The thought here attributed
to Thales does not link him with a later age when physiology is
beginning to show itself as a special interest among others; rather it
shows him to be still under the influence of the more primitive stage
when all nature alike was conceived to be instinct with life. We saw
how, in the mythical cosmogonies of the Near East, the belief that
everything was water was closely and directly connected with the
observation of its properties as the giver of life. Thales would be well
acquainted with Egyptian ideas, and nothing is more likely than that
these ancient notions were still at the back of his mind and directing his
thought along certain lines, even though, at the conscious level, he had
made a deliberate break with mythology and was seeking a rational
account.

Moreover, the line of thought here attributed to him by Aristotle
consorts well with the only other remarks about the general nature of
things which tradition ascribed to him.

(8) Self-change and life: kylogoism
Before turning to these, we may consider a little further the general
reasons which are likely to have impelled him to choose water as the
arche primarily on the grounds that, as Aristotle says, it seemed to him
to be the stuff of life. These reasons are not far to seek.

* Hippo was a figure of the mid-fifth century, mentioned again by Aristotle in De Anima
(405b2) as teaching that the soul is water.

* Moreover, as Professor Baldry has pointed out (CQ, 1932, 28), an interest in birth and other
phenomena connected with sex is a regular feature of primitive societies long before other
aspects of biology are thought of. We notice Aristotle’s reference to the wetness of semen as a
possible reason for Thales’s choice (cf. Baldry, p. 33). McDiarmid (Theophr. on the Presoc.
Causes) unfortunately repeats the statement that ‘at the time of Thales the prevailing interest
appears to have been meteorological’ with a mere reference to Burnet, EGP, 48-9.
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We come here to something characteristic of all three Milesians
alike. To the more advanced, and highly analytical, mind of an Aris-
totle the notion of principle or cause, &px1 or oiTiov, appeared to be
(as it does to us) not simple but manifold, and for full understanding of
a phenomenon it was necessary to analyse it into its various components.
Tt was not enough to name the material arcte, the stuff from which the
world is made. Why should this material substratum (if, as they claimed,
it is one only) appear in so many different forms? What is the cause
of its change into the multiplicity of phenomena? Why not a dead,
staticworld? Besides the one material substance, one must also discover
the force which is at work producing movement and change within it.
‘Presumably’, he writes, in explicit criticism of these same Milesians,

it is not the substratum itself that causes itself to change, just as neither wood
nor bronze is the cause of the change of either of them, nor does the wood
manufacture a bed nor the bronze a statue. There is something else which is
the cause of the change. And to seek this is to seek the second cause, as we
should call it: the cause whence comes the beginning of motion (Mezaph. A,
984a21).

When Aristotle produces his own rigid fourfold scheme of causation
and tries to fit the theories of his earliest predecessors into it, then
indeed one may suspect that his criticism is not above criticism itself.
A little reflexion on the pioneer character of the Milesians, and the
undeveloped state of thought in their time, leads to a different con-
clusion. What he dismisses as absurd, that ‘the substratum itself
causes itself to change’, does in fact more or less represent their view.
In this introductory book of the Mezaphysics, he notes that none of the
monist philosophers made earth the primary substance, though each of
the other ‘elements’ had its turn (9892 ). This meant little to him, but
is perhaps significant nevertheless. In his more advanced view, what
he called the four corporeal elements, or simple bodies, were all alike
mere matter. All would remain inert were there not some motive
cause at work on them. But ‘if we would understand the sixth-century
philosophers, we must disabuse our minds of the atomistic conception
of dead matter in mechanical motion and of the Cartesian dualism of
matter and mind’.F To them there was no such thing as dead, inert

I F. M. Cornford, Princ. Sap. 179.
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matter, and it was therefore impossible for them to see any logical
necessity to divide their first principle into a material and a motive
element. In accepting water or air or fire as the sole fount of being,
they had in mind as much as anything its inherent mobility. Water is
life-giving, and the sea shows an apparently causeless restlessness, air
rushes hither and thither in the form of wind, fire leaps and flickers and
feeds on other substances, and became later to Heraclitus literally the
life of the world. Itis quaint to speak of those who thought like this as
interested in physiology. Rather they reveal themselves as being still on
the threshold of rational thought, nearer than we or Aristotle to the
animism of the pre-scientific and the childish mind. Earth would not
serve their purpose as the arche, for they needed something which
should be not only the material of change, but also its potential
author.® This the other elements could be because to these early
thinkers they were alive. Aristotle had reached a stage of thought when
to call water or air a living, divine power was no longer possible, but
he had not advanced far enough to see his predecessors in a proper
historical perspective and so do justice to their state of mind, the state
of mind of an age before any distinction had been thought of between
spirit (or life) and matter, animate and inanimate.

For this reason the term hylozoists, commonly applied to the
Milesians, has been criticized as misleading, on the ground that it
suggests theories which explicitly deny the separate reality of matter
and spirit.* We need not share this objection to the term itself,
which seems rather to suggest the truth, namely the state of mind of
men who still had no clear conception of a distinction between the two.
The term which it is above all things important to avoid is the
term ‘materialists’, since that is a word currently applied to those who
deliberately deny any place to the spiritual among first principles. It
denotes all those who, well aware that a distinction has been drawn
between material and non-material, are prepared to maintain in argu-
ment that nothing in fact exists which has not its origin in material
phenomena. To suppose the sixth-century philosophers to have been

* Cf. Simpl. Phys. 25 .11 81 Thv ¥iiv Suoxdvntov kol SucperdPAnrov olicav ol Tréwy Tt fElwoav
&pyhv Umrobéofat. For a similar animism in the thought of children see the work of Jean Piaget, as
illustrated in The Child’s Conception of the World, The Child’s Conception of Causality and later
books. ? Burnet, EGP, 12, n. 3, Ueberweg—Praechter, 1, p. 42.
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capable of thinking like this is a serious anachronism. H. Gomperz,
on the other hand, goes too far when he rejects the term hylozoism on
the grounds that the early Greeks simply accepted certain things as
‘happening to be the case’ and not needing explanation. The Greek
scientists, he says, no longer believed that winds were moved by gods,
but neither did they believe them to be living beings.? As I shall hope
to show, there is evidence to the contrary.

To return to Thales, we have seen that there are some general
considerations making it probable that his reasons for the choice of
water as arche may have been similar to those inferred by Aristotle.
The supposition also agrees with the few other statements attributed to
him. First, Aristotle in the De Anima says that he seems to have
identified soul or life (psyche) with the cause of motion. He writes
(De An.1,405219):Thales too seems, from what is recorded about him,
to have regarded the soul as a motive force, since he said that
the lodestone has a soul because it makes the iron move.” We are
the more inclined to believe him because it was in fact a universal
Greek idea to think of the primary and essential character of psyche
as being its motive power. Secondly, Aristotle also said that Thales
considered all things to be full of gods, and connected this on
his own account (adding the characteristic ‘perhaps’) with the belief
of other thinkers that ‘soul is mingled in the whole’ (De 4n. 1,
41127). Plato in the Laws (899B) uses the same phrase, ‘that all
things are full of gods’, without ascribing it to any authority by
name, and the late compilation of Diogenes Laertius attributes to
Heraclitus the statement that ‘all things are full of souls and spirits’.
Hence some have thought it to be one of those floating apophthegms
which tended to become attached to anyone famous for his wisdom.?
We may say, first, that Plato at any rate does not attribute it to anyone
else, and that Aristotle is a better authority than Diogenes, whose
statement is doubtless based on the well-known story about Heraclitus,
related by Aristotle himself, that some callers, seeing him warming

himself at the kitchen stove, hesitated to enter his house, but he told
* J. Hist. Ideas, 1943, 166, n. 12.
* So Ueberweg~Praechter, 1, 44. Burnet’s reference to Arist. Part. Anim. 645217 in this
connexion (EGP, 50, n. 3; not 64527) seems irrelevant, and his statement that ‘Here too there
are gods’ ‘means only that nothing is more divine than anything else” is surely extraordinary.
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them not to be afraid, ‘for there were gods there too’. Even if this
anecdote were true, it would be difficult to know what philosophical
significance to attach to it. Secondly, there is no question of claiming
that if Thales declared all things to be full of gods he was saying
something new or unique. It can easily be seen as a relic of the ineradic-
able animism, or animatism, of the Greeks, which makes it all the more
likely that he should have shared the belief himself. Study of the
Milesian thinkers reveals a close affinity between some of their beliefs
and the general contemporary climate of thought. The difference—
a crucial one—lies in their approach to these beliefs, their critical spirit
and determination to fit them into a rational and unified scheme. Even
the meagre tradition about Thales gives us a glimpse of this.

That he saw no distinction between animate and inanimate is
emphasized by Diogenes (I, 24) on the authority of Aristotle and
Hippias: ‘Aristotle and Hippias say that he attributed even to the
inanimate a share in life, basing his conviction on the behaviour of
the magnet and of amber.” If this and the other passages imply, as
suggested above, an unconscious relic of mythological thinking, they
also show how completely the conscious mind of Thales has left such
a stage behind. His argument has a scientific quality, and he attempted
to base it on observation of the striking and unexplained phenomenon
of magnetism. The lodestone and amber, though belonging neither to
the animal nor to the vegetable kingdom, show themselves to possess
the psychical property (as it was to the Greeks) of initiating motion.*

¥ An interesting point arises here, though as it is even more speculative than most of the things
that can be said about Thales, it is perhaps best confined to a footnote. Burnet (EGP, 50) agrees
that he probably did say there was soul in the magnet and amber (this statement not having the
character of a floating apophthegm), but argues that we should not suppose him to have general-
ized from this; for ‘to say the magnet and amber are alive is to imply, if anything, that other
things are not’. (So also Ueberweg—Praechter, 1, 45, and Of$wiecimski, Thales, 249.) Prima
Sfacie this is plausible: the noticeable thing about the behaviour of magnetic substances is its
difference from that of other bodies. But the observation of it in something which was neither
animal nor vegetable may well have had the opposite effect on the earliest scientific mind. More-
over, amber only exhibits its peculiar property when heated, whether by friction or otherwise,
and this might naturally suggest to Thales that other kinds of matter would equally betray their
psychic character if we could discover the right way to make them reveal it. If 8o, this is the
earliest Greek instance of an appreciation of the value of experiment.

The argument of Burnet would apply equally well to the statement that all things are water.
On the surface it is the contrast between the wetness of water, shared by other moist substances,

and the nature of, say, iron, that naturally strikes a beholder, Itis only under heat that the metal
reveals its property of liquefying.
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Theophrastus, as we may judge from Aétius 1, 3, 1 (Dox. 2776), after
citing the biological arguments suggested also by Aristotle—that the
sperm of animals is moist and that plants are nourished by moisture—
added a third: ‘that the fire of the sun and stars itself, and the whole
cosmos, are nourished by exhalations from water’. Moisture, as
Heidel notes,” was to the Greeks the nutritive element par excellence, as
fire is the motive element, and fire is “fed’ by it, in the form of vapour;
and so Theophrastus refers Aristotle’s words ‘warmth itself is generated
by moisture and lives by it” to the whole process of evaporation by
which the cosmic fire is produced and replenished. The phenomenon of
the sun ‘drawing water to itself’ (Hdt. 11, 25) made a deep impression
on Greek thinkers from an early date, and on this analogy (which to
them was more than an analogy) they explained the fundamental
processes of both microcosm and macrocosm, as we shall increasingly
discover.

The juxtaposition of these three reasons in the doxography, and the
natural use of the same word ‘nourished’ (tpéperanr) for living
organisms and the celestial fires, show once again the error of trying
to separate ‘physiological’ and ‘meteorological’ considerations in this
context. They are united (or rather, they have as yet no meaning) in
the thought of those to whom the whole universe is a living organism.

(9) The unity of being: science and myth

So far, then, as we can recover the mind of Thales from our meagre
authorities, he asserted in the first place that the world was of one
substance. To be the arche of the world, this substance must contain
within itself the cause of motion and change (this, admittedly, would
not be argued; it would be an assumption), and to a Greek this meant
that it must be of the nature of psycte, life- or soul-stuff. This condition
he thought best satisfied by water, or more generally the element of
moisture (o Uypdv, including of course such substances as blood and
the sap of plants). This then was the arcke, and as such was both alive
and everlasting.

At this point the Greek mind goes a step further. Ask any Greek

* Hary. Stud. 22, 142, Arch. f. Gesch. d. Philos. 1906, 340. Cf. Hipp. De Victu, 1, 3 (V1, 472
Littré) 7o piv ydp lp dlvaren mévta Sk TavTds koo, T 5t U8wp TévTa Sk avTds pépan.
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what, if anything, in his experience is ever-living (in his own word
athanaton), and he would have only one answer: theos, or zo theion.
Everlasting life is the mark of the divine, and of nothing else. Hence
Thales, though rejecting the anthropomorphic deities of popular
religion, could retain its language to the extent of saying that, in a
special sense, the whole world was filled with gods. One may compare
the use of ‘the divine’ attributed to Anaximander (pp. 87 £., below).

It is not the choice of water as the arche that gives Thales his main
claim on our attention. As a historian of science has vividly put it:
“If he had championed the cause of treacle as the sole element, he would
still have been rightly honoured as the father of speculative science.’
Thales decided that, if there is any one thing at the basis of all nature,
it must be water. It is the hypothesis, the question he asked, that in the
scientist’s view constitutes his claim to immortality. Others like
Hesiod, he admits, had adumbrated the same idea, but by having
recourse to gods and spirits endowed with special powers they begged
the question, because the existence of such beings can neither be proved
nor disproved by the means wherewith we know the natural world.
‘In a word, it was Thales who first attempted to explain the variety of
nature as the modifications of something in nature.’

The mythological precursors of Thales are worth a little more
attention, in view of the importance of understanding something of the
climate of thought into which Ionian philosophy was born. It would be
too much to say that they anticipated his idea, but they had familiarized
a conception of cosmogony which must have smoothed the path for it.
It was a common feature of early Greek cosmogonical beliefs, which they
shared with those of the Near East and elsewhere, that in the be-
ginning all was fused together in an undifferentiated mass.> The initial
act in the making of the world, whether accomplished by the fiat
of a creator or by other means, was a separation or division. As the
Hebrew myth has it, ‘God divided the light from the darkness. . .and
divided the waters which were under the firmament from the waters
which were above the firmament’, and so on. Diodorus at the be-
ginning of his universal history gives a Greek account of the origin of

* 'W. P. D. Wightman, Growth of Scientific Ideas, ro.
* Cf. F. M. Cornford, Princ. Sap. ch. 12, K. Marét in deta Antigua, 1951, 35-63.
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the world which appears to go back to an early fifth-century original,*
and which says that in the beginning heaven and earth had a single
form because their nature was mingled. Later these bodies separated,
and the world assumed the whole arrangement which it now displays.
He supports this with a quotation from Euripides, who as he notes
was deeply interested in the physical speculation of his own time. This
notion, however, Euripides sets in the legendary past, and there are
other indications also that it antedated the beginnings of philosophical
inquiry. In his play Melanippe the Wise, Euripides makes Melanippe
say:?

The tale is not mine, I had it from my mother, how heaven and earth were
one form; and when they were parted from one another, they gave birth to

all things, and gave forth to the light trees, flying things, beasts, the nurslings
of the salt sea, and the race of mortals.

For an example of the mythology behind this we need look no
further than Hesiod. In the Theogony he tells the primitive story of
how Ouranos and Gaia, conceived as anthropomorphic figures, lay
locked in an embrace until Kronos forced them apart. Again, the
theogonies in the Orphic tradition—that is, attributed by the Greeks
to Orpheus—spoke of the world as having started in the form of an
egg. When it broke, Eros, the spirit of generation, emerged, and, of
the two halves of the egg, the upper now formed the sky and the lower
the earth. There are several versions in this tradition,3 but they all seem
to teach, of course in mythical form, the central doctrine which is
attributed by Diogenes Laertius to Musaeus the pupil of Orpheus f that
all things come to be from one and are resolved again into the same’.}

The familiarity of this pre-philosophical conception may well have

* Dijod. 1, 7. Diels-Kranz print this among the fragments of Democritus (6885, vol. 11,

p- 135), but it more probably antedates the atomists. For its date and sources see the reff. in
Guthrie, In the Beginning, 122, 1. 10, and add Pfligersdorffer, Stud. zu Poseidonios, 100—46.

2 .
Fr. 484 Nauck: oUK Buds & pos SAN” Bufis unTpds T&pa,

G5 oUpavds Te yoi& T fiv popety pia
el 8 Eywplofnoav dAMAwY Sixa
TikTouor évTa k&vESwkav els pdos
StvBpn meTnv Bfipas ols 8 &Aun Tptper
ytvos Te vndiv.

3 For which see Guthrie, Orpheus and Greek Religion, ch. 1v.

4 D.L. proem. 1, 3 ¥ tvds 7& Tévta yiyveoon kol els Tatrov wéAw dvahdeador.
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influenced Thales and his successors in the direction of monism—it is
almost impossible to believe that it did not—but does not detract
greatly from the extent of their achievement. The evolution of the
cosmos in these mythical accounts proceeds in sexual terms. It is
achieved by the mating and begetting of a series of pairs of powers
imagined in human form, and how near these stories are to the primi-
tive is easily seen in Hesiod’s description of the mutilation of Ouranos
by his son Kronos and of the birth of Aphrodite. Granted that the
Milesians had the ground prepared for them by these myths, it is more
important to reflect that they abandoned the whole mythical apparatus
of personal agents, and, as Wightman says, tried to'explain the variety
of nature only in terms of something in nature itself, a natural
substance. |

The achievement of Thales has been represented by historians in two
entirely different lights, on the one hand as a marvellous anticipation
of modern scientific thinking, and on the other as nothing but a trans-
parent rationalization of myth. In fact the perennial fascination exer-
cised by the Milesians lies just in this, that their ideas form a bridge
between the two worlds of myth and reason<The search for a unity in
the universe behind the multiplicity of phenomena is perennial and
universal. It is a religious and aesthetic, a philosophic and a scientific
need; and it appears at all periods of history. We have seen it in the
religious poetry of a pre-philosophical age, and shall encounter it in
its most extreme form a hundred years or so after Thales in Parmenides.
In modern times we have seen a philosopher remark on the aesthetic
appeal of unity and a logician describe it as the only thing which will
satisfy the desire for explanation. Turning to the physical scientists, we
find one of them writing of ‘the endeavour of physics to achieve a
unified world-view. We do not accept appearances in their many-
coloured fullness, but we want to explain them, that is, we want to
reduce one fact to another.” If there is any time and place at which
we can say that thisjsearch for unity emerged from the mythjcal and
entered its scientific phase, it is here in sixth-century Miletus/There is
a long way to go. Philosophy is so recently born that it can scarcely
stand on its own legs, and only with many a backward glance at its

* C. F. von Weizsicker, The World-View of Physics, 30.
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parent and even a grip on her hand; but it is born, because someone
has sought the desired unity in a natural substance and removed the
gods from the cosmogonical scene. Von Weizsicker continues his
paragraph by saying that in this process of unifying the variety of
appearances the scientist finds it necessary to explain what is perceptible
by what is not perceptible, and whether or not we can credit this further
step to Thales, we shall certainly find it taken by his friend and successor
Anaximander.
Additional note: water and ‘ life’

One hesitates to draw attention to parallels between the views of these
early thinkers and those of more recent science, since it is so easy to
exaggerate resemblances and invite misleading conclusions. It may well
be that the Milesians, as one would expect from their methods and
results in other fields of Aistorze, were keen observers and may even have
had an embryonic awareness of the uses of experiment; but when it
comes to the constitution of the universe, there is almost an absurdity
in putting their inspired guesses beside the conclusions of modern
experimental science. (Another obvious field for pitfalls is the com-
parison of ancient and modern atomic theory.) Nevertheless the
fascination which most people feel at the recurrence of similar ideas at
very distantly related phases of human history is natural and justified
if the human mind is a subject of interest at all; and, in due segregation
from the main argument, one may perhaps allow it a little indulgence.

In choosing water as the one basic substance, Thales was followed
by van Helmont, who at the turn of the sixteenth and seventeenth
centuries exemplified a similarly transitional phase between super-
stition and rationalism, with on the one hand his faith in alchemy and
devotion to Paracelsus, and on the other his solid scientific achieve-
ment which has earned him the title of the father of modern chemistry.
In the present century, the following passage from the late Sir Charles
Sherrington is of especial interest in view of the likelihood that Thales’s
choice was determined by the supposed connexion of water with life:
Water is the great menstruum of ‘life’. It makes life possible. It was part
of the plot by which our planet engendered life. Every egg-cell is mostly

water, and water is its first habitat. Water it turns to endless purposes;
mechanical support and bed for its membranous sheets as they form and
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shape and fold The early embryo 1s largely membranes Here a particular
piece grows fast because 1ts cells do so There 1t bulges or dips, to do this or
that or stmply to find room for 1tself At some other centre of spectal acuvity
the sheet will thicken Again at some other place 1t will thin and form a hole
This 15 how the mouth, which at first leads nowhere presently opens mnto
the stomach In the domng of all this, water 15 a mamn means *

Wightman sums up the 1dea of Thales thus

Thales was dealing with things as they are, and not with things neatly sorted
and cleaned up by chemusts His dictum, then, though certamnly not wholly
true, was, at 1ts face value, very far from being nonsense The greater part
of the earth s surface 1s water water pervades every region of our atmosphere
life as we know 1t 1s impossible without water water 1s the nearest approach
to the alchemust s dream of a untversal solvent water disappears when fanned
by the wind, and falls agamn from the clouds as ran 1ce turns into water as
does the snow that falls from the skies, and a whole country surrounded by
a barren desert 1s fertile rich, and populous because a huge mass of water
sweeps through 1t annually *

C ANAXIMANDER
(1) Date, writings, wnzerests

Anaximander was a younger friend and fellow citizen of Thales
(p 43,1 2,above) Apollodorus says with unusual precision that he
was sixty four in the year 547/6 (D L 11, 2) 3 Followimng the tradition
that Thales wrote nothing, Themustius described him as  the first of
the Greeks, to our knowledge, who was bold enough to publish a
treatise on nature  Certam 1t 15 that he wrote a book, which seems to
have come mnto the hands of Apollodorus the chronologst, and we may
feel some confidence that 1t was m the library of the Lyceum under
Arsstotle and Theophrastus Yet 1t 1s perhaps worth remarking that
netther Anaximander nor Anaximenes 1s mentioned by any wrter
before Amstotle Plato, though he tells a story about Thales, and
quotes the dictum elsewhere attributed to him that all things are full of
gods, nowhere mentions the other two Milestans, nor makes any certain
reference to therr doctrines This remarkable fact has led the Swiss
M nonhis Nat re xax (Pelican ed x13f)

Growth of St ufic Id as 10
3 On the date of Anaximander cf Heidel in Proc dm 4 1921 253f
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scholar Gigon to suppose that Aristotle, with his deep nterest 1 the
historical aspect of hus subject, must have sought out the works of these
two and discovered copies which up to his time had been lost

The Suda® lsts as titles of works by Anaximander On Nature,
Description of the Earth, The Fixed Stars, Sphere, and a few more
These probably come from the catalogue of the Alexandrian hibrary and
represent divisions of a single work which Anaximander himself would
almost certamly, 1n accordance with the custom of his time, have left
unnamed, and, on the assumption that the titles are mn fact sub titles,
the lists may well have varied Throughout antiquity the title On
Nature (Trept puoews) was given indiscriminately to the writings of
the Presocratics, who from the main bent of their mnterests were known
as the natural philosophers or physiologers (guoikoi, puaioAoyol
so mn Aristotle) The phrase was already 1n use as a title m the fifth and
fourth centuries B ¢, though this fact 1s not mdeed proved by the
passages commonly cited to support 1t, in which a Hippocratic writer
or Plato refers to those who write on nature this and similar phrases
mark them off as a recognized group, but cannot be said to mdicate
anything so definite as a title > More certam proof comes from some
thing which does not seem to have mpressed scholars m this con
nexion, namely the statement that Gorgas the fifth century Sophust
wrote a book which he called On the Non existent or On Nature 3
One cannot doubt that the deliberately provocative title was chosen by
Gorgias himself, nor that 1t was mtended as a parody of titles already
extant He may have had particularly n mind his contemporary
Melissus, whose book according to Simplicrus (Phys 70 16, De Caelo,
557 10, DK, 304 4) was called On Nature or the Existent

The classtfication of his writings i the Suda may be fairly taken to
represent the scope of Anaximanders mterests Coupled with the

See p 47 n 3 above

Hippoer D V't M d 20 (1 620 Lutrré) Plato Ly 2148 Ph edo 964 Eur fr 910 Nauck,
Xen Mem t 1 11 Ar Gen. et Corr 333b18 Phy 185218 (quoted by Verdenms b«
below) On the strength of some of these Heidel (Pr  4m 4 d xwv (z910) 81)sad It s
reasonably certamn that philosophical wo ks were familiarly quoted as bearing the title ™ ¢ o ws
some tume before the close of the fifth century and Verdenwus (Mnemos 1947 272-3) Inthe
fifth and fourth centurtes T guoews was obviously regarded as the authentic utle of early philo
sophical works

3 Sext Adv M th vt 65 (DK 82B3) & Tw & ypop péve
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“well-authenticated fact that he drew a map of the known world, it
suggested to Heidel that he was more of a geographer than a philosopher
and that the limited interest of the Peripatetics who were responsible
for the doxographic tradition has therefore given a somewhat distorted
picture of his achievements as a whole. The reports of his map go back
to the great Alexandrian geographer and librarian Eratosthenes, e.g.
that of Strabo who in claiming that geography is a study worthy to be
called philosophical says, after giving pride of place to Homer (1, 1, 11,
DK, 1246):

Those who followed him were clearly notable men and at home in philo-
sophy, of whom Eratosthenes says that the first after Homer were two,
Anaximander the acquaintance and fellow-citizen of Thales, and Hecataeus of
Miletus. The one was the first to publish a geographical tablet [map of the
earth], whereas Hecataeus left a treatise which is authenticated as his from
the rest of his writings.”

Anaximander was also noted for his astronomical achievements, a

, natural accompaniment to his interest in the cosmos as a whole. He is
" said (D.L. 11, 2) to have constructed a sphere, that is, some sort of
model of the heavens, but unfortunately we have no detalls of this, and
we are still at the cloudy stage of history when the attribution of
particular actions or discoveries to an individual is almost impossible
_of verification. We read in Cicero that the first celestial sphere was
fashioned by Thales (eam a Thalete Milesio primum esse tornatam, De
Rep. 1, 14, 22). Heidel mentions that according to Pliny (i1, 31, DK,
1245) Anaximander discovered the obliquity of the zodiac, but does
not here note that Eudemus in his Astronomical History credited this to
Oenopides in the fifth century (DK, 41.7). Like Thales, Anaximander
was said to have invented, or introduced, the dial with upright rod
(gnomon), and to have shown by its aid the ‘solstices, times, seasons,
and equinoxes’ (Eusebius, DK, A 4, cf. D.L. 11, 1). Herodotus, as we
have seen (p. 33, above), regarded this as an importation from Baby-
lonia, and the different words used by our authorities indicate at least

* For supporting passages in the Greek geographical tradition (D.L. 11, 2, Agathemerus in
DK, 1246, etc.) see Heidel, op. cit. 247; and for conjectural details about the nature of Anaxi-
mander’s map, Kahn, Anaximander, 82—4.
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some doubt as to the extent of Anaximander’s achievement here.” This
dial, according to Favorinus (ap. D.L. 11, 1), he set up at Sparta, a city
with which he is further connected by a story in Cicero (De Diy. 1,
50, 112) that he was responsible for a considerable saving of life by
warning the Spartans of an impending earthquake and persuading them
to spend the night in the open.? Thus, as one would expect from his
geographical interests, he evidently had the Ionian taste for travel, and
Aelian (c. A.D. 200) says that he led the expedition to found one of the
numerous colonies of Miletus, that at Apollonia on the Black Sea coast
(V.H. m1, 7, DK, A3). No doubt like Thales he took a full part in
the public life of his city, even if we may no longer accept the sixth-
century statue bearing the name of Anaximander, the lower part of
which has been discovered in the douleuterion of Miletus, as having
been erected in honour of the philosopher.3

Heidel’s minute examination of the evidence from non-Petipatetic
sources led him to the conclusion that Anaximander’s book was, in
short and summary form,* a universal history and geography, ‘pur-
porting to sketch the life-history of the cosmos from the moment of its
emergence from infinitude to the author’s own time’. Carrying this
tendency even further, Cherniss says:  Anaximander’s purpose was to
fgive a description of the inhabited earth, geographical, ethnological and
cultural, jand the way in which it had come to be what it was.” This
would mean that the only part of Anaximander’s doctrine on which we
have anything but the smallest and most doubtful bits of information,
namely his cosmogony, was to him only incidental or preparatory to
the main purpose of his work. We may admit the likelihood that
Aristotle and his followers were silent about parts of the book that did
ot interest them, but to go so far in the opposite direction is to outrun
the evidence.

* elpe D.L., xareoxeliooe Euseb., dofiyaye Suda.

* Cicero denies that this was an act of divination, and compares it to the forecasts made by
doctors, seamen and farmers by reason of their special skill and experience, calling Anaximander
‘physicus’. It would be interesting to know how Anaximander did it: perhaps by observing the
behaviour of the storks, like the inhabitants of the Larissa neighbourhood in the earthquakes of
1954. (The Times, 3 May 1954: ‘We have watched the storks all day; it is the best way to know
when it is coming.”)

3 Burnet had no doubts (EGP, 52), but see now W. Darsow in J&. D.4.I. 1954, 101-17: the
statue, it appears, is female, and the name must be that of the donor or dedicator.

4 Cf. D.L. 11, 2 T&v 8% &peordvreov aUrd memoinTan kepahaucdn Thy Exbeoww.
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Here our main purpose must be to attempt a reconstruction of
Anaximander’s cosmogonical views, and in this, as we have seen, we
are better situated than we were with Thales. None of our informants,

“or their sources, had knowledge of a book by Thales. They were
dependent on anecdotes or a few apophthegms, the authenticity of
which was doubtful or worse. The treatise of Anaximander could be
quoted, and its style criticized, by Theophrastus, and we are told that
Apollodorus saw a copy in the second century B.c. Whatever we may
think of their interpretations, it is safest to assume that Aristotle and
Theophrastus both had the work, and to be correspondingly cautious
in criticizing what they say from the standpoint of our own comparative
ignorance.

(2) The Unlimited as ‘arche’

The best starting-point will be the account which Simplicius gives, in
large part from Theophrastus (Phys. 24.13, DK, A9 and B1):

Anaximander named the arche (cf. p. 57, above) and element of existing
things ‘the boundless’, being the first to introduce this name for the arcte.
He says that it is ne1ther water nor any other of the so-called elements, but
a @ifferent substance which is boundless, from which there come into being
all the heavens and the worlds within them. Things perish into those things
out of which they have their being, as is due; for they make just recompense
to one another for their injustice accordmg to the ordinance [or perhaps
‘assessment’] of time—so he puts it in somewhat poetical terms.

Having thus paraphrased and in part quoted Anaximander’s words,
(Simplicius, with Aristotle and Theophrastus before him, proceeds to
interpret them:

It is clear that when he observed how the four elements change into each
other, he 4id ndt think it reasonable to conceive of one of these as under-

clying the rest, but posited something else. Moreover he does not account for
genesis by a qualitative alteration of the element, but by a separation of the
opposites caused by the eternal motion.

Few passages descriptive of Presocratic doctrine have escaped a
thorough mauling from many modern commentators. The above is no
rexception, and many difficulties have been discovered, if not created,
in it. The casual aside, that Anaximander’s language here is rather
poetical, gives us the valuable information that the previous sentence,
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though cast in indirect speech in the Greek, preserves some of his actual
words. Ata minimum,” the criticism must refer to the clause: ‘for they
make just recompense to one another for their injustice according to
the ordinance of time’, and this is sufficient guarantee that the preceding
clause is a true representation of Anaximander’s thought.? The state-
ment in Simplicius’s explanation that Anaximander accounts for the
origin of things ‘by a separation of the opposites’, etc., depends no doubt
on Aristotle, who writes (Phys. 1, 4, 187220): ‘Others teach that the
opposites are in the one and are separated out, as Anaximander says.”

It is clear (though a different view has been taken) that the first
sentence in the passage from Simplicius means that Anaximander was
the first to give the name apeiron (boundless, unlimited) to the arche.
That he was also the first to use arche for that which writers from Aris-
totle onwards, with rather different ideas in their heads, called ‘the
substratum’ appears not from this but from another passage of
Simplicius (PAys. 150.22): ‘ Anaximander says that the opposites were
in the substratum, which was a boundless bédy, and were separated out:
he was the first to name the substratum arcke.” We notice also that
Theophrastus deemed it necessary to explain the archaic word by
adding the Aristotelian term oroiyeiov (element).4

* Some previous opinions: Whole sentence #§ &v 8t. .ToU xpbvou T&w is printed as a fr. by
DK; so also Cornford in CQ, 1934, 11, n. 2, who argues that Theophrastus, a very terse writer,
would not write 7| yéveols o1 Tois oot for ylyveran T& vt or ¢Bopdw ylyveobon for ¢Belpeoban.
Quotation is begun at kar&Td Xpecw by Burnet (£GP, 52) and Vlastos (PQ, 1952, 108, n. 51), who
thinks that keer& Ty ToT ¥pévou Té&Ew is also not certain. Heidel is somewhatnon-committalin CP,
1912, 233. Cf. also U. Hélscher in Hermes, 1953, 258f. (who, however, is more concerned with
separating Theophrastus from Simplicius), McDiarmid, T#eopkr. on Presoc. Causes, 141f. See
also now the sensible remarks of Kahn, 4naximander, 1661L., and his review of earlier interpre-
tations, 193 ff.

* In spite of McDiarmid, Theophr. on Presoc. Causes, 96ff. McDiarmid is of course right in
saying that ‘recompense to one another for injustice’ can have nothing to do with the relation
of generated things to the apeiron.

3 domep ’AvaiuavBpds onot.  Aristotle here groups Anaximander’s ‘boundless’ with the
‘mixture’ of Empedocles and Anaxagoras, whose conceptions were in fact different, since they
represented conscious attempts to escape the dilemma posed by Parmenides. After him, philo-
sophers were conscious of distinctions and difficulties of which Anaximander had no inkling,.
This does not, however, invalidate the testimony, and it is probable—if not, as Heidel said,
“proved beyond a doubt” (CP, 1912, 231) by this passage—that Anaximander himself used the
word #ipiveadou, or perhaps &moxpiveofan (Kahn, Anaximander, 19£.).

4 Cf. Heidel, CP, 1912, 215-16. McDiarmid (Teophr. on the Presoc. Causes, 1381%.) has cast
legitimate doubt on this final point, but his contention that Simpl. P4ys. 150 is no evidence that
Anaximander used theword &px# is only maintained byan alteration of the received text. Seealso
on this point Jaeger, TEGP, 26f., Kahn, Anaximander, 30-2.
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With Anaximander physical theory takes a momentous step, to a
notion from which it has retreated many times before its reappearance
in very different form in the modern world: the notion of the non-
 perceptible. ‘ The physical view of the world’, writes the physicist von
Weizsicker, ‘has always had a tendency towards the non-perceptible.
This stems immediately from the endeavour of physics to achieve a
unified world-view. We“do not accept appearances in their many-

,coloured fulness, but we want to explain them, that is, we want to
reduce one fact to another. In this process what is perceptible is often
explained by what is not perceptible.’

Anaximander then rejected the idea that water, or any of the popu-
larly (and later philosophically) recognized elemental masses visible in
the world of today, could have served as a basis for all the rest. Instead
he posited an unnamed substance behind them all, less definite in
character, which he described as apeiron (from a p/rf{iative, indicating
absence, and peras = limit or boundary). There was no reason for
regarding water, earth, fire or any such familiar, sensibly manifest
phenomenon as prior, to, the rest. The original matrix of the universe
must be something more primitive and ultimate than any of them, of
which they are all alike secondary manifestations or modifications,
obtained by a process of ‘separating out’.

The following questions therefore suggest themselves: Why did he
thus'go behind the phenomena?\What did he mean by apeiron? What
were the ‘opposites’, and in what sense ‘in the one and separated out’?

(3) The opposites

The assumption of an imperceptible reality behind the perceptible was,
for one seeking a unity behind the multiplicity of phenomena, on
general grounds a reasonable one, as'von Weizsdcker has confirmed
from the scientist’s standpoint. Anaximander had also a more specific
reason for adopting it, and this introduces a fundamental feature of
Greek thought with a long and influential history, namelythe notion
_of the primary opposites. Later, when substance and attribute had
been clearly distinguished by Plato and Aristotle, it was said that the

Y The World-View of Physics, 30.
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elements—earth, water, air and fire—were characterized by one or
more of a set of contrary qualities, hot, cold, wet and dry, and because
of their contrary attributes were always in a state of conflict. European
literature attests the vitality of this semi-anthropomorphic notion. From
Ovid—

Frigida pugnabant calidis, umentia siccis—
we pass to Spenser—

The earth the air the water and the fire
Then gan to range themselves in huge array,
And with contrary forces to conspire

Each against other by all means they may—

and Milton—

Hot, cold, wet and dry, four champions fierce
Strive here for maistery.

When Anaximander first tried to give philosophical expression to the
idea, fo clear distinction was possible between substance and attribute.
Just as he spoke of ‘the boundless’, so also he designated the opposites
by article and adjective as the hot, the cold, the wet and the dry.”
These, as Cornford has said, are for Anaximander fot qualities but
things. ‘“The hot” was not warmth, considered as an adjectival
property of some substance which is warm. It is'a substantive thing,
and “the cold”, its contrary, is another thing. Hence it was possible
to think of the hot and the cold as two opposed things ‘which might be
fused together in an indistinct condition, like a mixture of wine and
water’ (Princ. Sap. 162).

The conflict of the opposites is an undeniable fact of nature. Water
for instance, whose nature it is to quench fire whenever it meets it, can
hardly be the original substance out of which fire, along with all the

* Simpl. 150.24, DK, 49. We may note that although by Plato’s time the abstract nouns
“heat’ or ‘dryness’ are currently distinguished from ‘hot’ and ‘dry’, he still has to apologize for
the general term “quality” (woiétns) as an uncouth neologism (Theaet. 1824).

1 cannot agree with the reasoning of Hélscher (following Reinhardt; see Hermes, 1953, 266)
that the opposites enumerated as Anaximander’s by Simplicius are not ‘anaximandrisch’, nor see
why ‘tb &meipov is in a different class’. ‘Because’, says Hblscher, ‘it stands not for a quality (like
the hot), but a phenomenon like fire.’ Bv.}t/the hot was also for Anaximander a material pheno-

menon.
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other forms of material existence, had its being. Aristotle puts the
argument thus, though without mentioning Anaximander by name:

Some thinkers make this [sc. a substance other than the elements, out of
which they have evolved] the unlimited, not air or water, to prevent their
(destruction by that one of them which is unlimited; for they are marked by
mutual opposition—e.g. air is cold, water wet, fire hot—so that if one of
them were unlimited, the others would have perished. As it is, they say, it is
something else, out of which the known elements come (Pys. 111, 204b 24).

The conflict is referred to by Anaximander himself in the only well-
,attested fragment of his writings: ‘ They make just recompense to one
another for their injustice according to the ordinance of time.’

To avoid misunderstanding, a distinction must be observed here
which may at first sight seem rather subtle. There is a sense in which
water (the cold and wet) can and does give birth to its opposite, fire
(the hot and dry). No other meaning can be attached to Anaximander’s
sentence than that the ‘injustice’ which they commit consists in an
encrdachment, say, of fire by swallowing up some of its rival water, and
vice versa. It was in fact a common Greek belief, which emerges still
more clearly in Anaximenes, that the fiery heat at the circumference of
the universe (that is, in the present world-order the sun) not only
vaporized the moisture of earth and sea, thus turning it into mist or

air, but finally ignited it and transformed it into fire. The process was
actually spoken of as the ‘nourishment’ of the sun by water or moisture,
as we saw in connexion with Thales (p. 67 above).

In this sense fire can be created out of water, but only because of the
simultaneous existence of both, and, as Anaximander says, their balance
is always being redressed: the encroachment of one opposite is followed

by a retribution in which the other regains the lost ground. Fire
becomes cooled into cloud, cloud into rain which once more replenishes
the moisture on earth. This alternate advance and retreat of the hot and
the dry, the cold and the wet, is an obvious expression of the annual
variation of the seasons.” It in no way contradicts the observation which
led to the abandonment of one of the opposites as primal arce, for it
remains as true as ever that in a universe which was a// water, like that

* So Heidel, ‘On Anaximander’, CP, 1912, 233-4, and Proc. dm. Acad. 1913, 684~5; Vlastos,
CP, 1947, 172; Cornford, Princ. Sap. 168.
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of the Mesopotamian and Egyptian myths which Thales perhaps
rationalized a little too precipitately, no fire could ever have come into
being. For water to turn into fire requires the action of fire already
existing,.

Thus whether the sentence ‘things perish into those things out of
which they have their being, according to necessity’ is also Anaxi-
mander’s or is a paraphrase by Theophrastus or Simplicius, it cannot
refer (as it has frequently been thought to do) to the primal generation
of the opposites out of, and final reabsorption into, the ultimate apeiron,
.but &nly to their mutual transformations in the present order. Other-

wise its connexion with the quotation which follows would make no
sense.’

To sum up, Anaximander had noticed that it is the natural tendency
_of each of the elements to swallow up its opposite. Fire and water
must inevitably be in conflict. When they meet they struggle until one
or the other prevails, and either the fire is put out and nothing but the
water remains, or else the water is dried up and fire remains in sole
possession of the field. Conversely this may be described, in Simplicius’s
words, as the conversion of water into fire and vice versa.? There is of
course an intermediate stage, clearly visible to observation, of the con-
version of water into steam or vapour, which for the Greeks are
included in the term aer. In the world as a whole, complete and final
victory is never granted to one or the other of the opposing forces (or
litigants, as Anaximander imagined them): the balance between them
is always being restored or maintained. If one gains a local advantage,
the other is encroaching elsewhere.

Now if the world is evolved from a single substance, there must be
at least enough of this substance to make the whole world, and prob-
ably a good deal more besides. But if fire existed in that quantity,
it would inevitably enjoy a permanent victory over its potential

* Vlastos (CP, 1947, 170) thinks the plural ¢ &v ‘is strange, for the reference is obviously to
the Boundless’, but concludes that ‘the Boundless is explicitly thought of as a plurality’. This is
much less probable than that the reference is not to the Boundless at all. The view of H. Frinkel
(Dichtung u. Philos. 345—7) is subtle and interesting, but as Woodbury says (CP, 1955, 154£.)
it credits Anaximander with a more developed sense of the distinction between possible and actual
than he is likely to have possessed. The view here taken is now supported by Kahn, Anaximander,
167£., 195£.

* 1 els EANAa petoBoMv (Phys. 24.21).
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rivals, none of which could be allowed to come into existence; or if
the arche and physis of the world were water, there could never be fire.
This remains true whether we take Anaximander’s word apeiron,
which he applied to his primary state of matter, to mean strictly infinite
in extent, as Aristotle did, or simply of an indefinite quantity large
enough to serve as source Or reservoir’ from which all that exists has
been drawn. What exactly he did mean by the word has been matter of
considerable controversy, and is now due for consideration.

It was long customary to regard the Milesians as interested only in
the question  What is the world made of?’ They assumed it to be made
of one material substance, and asked only whether that substance was
water, air or something else. This was Aristotle’s view, because when he
approached them from the standpoint of his own fourfold scheme,
seeking only, as he tells us, for anticipations of the material, efficient,
formal and final causes as he conceived them, they appeared to be con-
cerned only with “principles of a material kind’ (t&s &v UAns €ida
wévos, Metaph. 983b7). But by thus limiting the scope and purpose
of his review, he has undoubtedly misled those who, ignoring his own
explicit declaration of intentions, supposed him to be writing a history
of philosophy. Not ‘matter” (for which they had no word, since they
knew of no other form of existence) but rather ‘nature’ (physis) is the
correct keyword. It may be that no certain instance of this word occurs
in the scanty fragments of the philosophers before Heraclitus, but we
have it in a very similar sense in Homer,? and this with the universal
consensus of antiquity is enough to justify the claim of Pohlenz that
‘the concept of physis is a creation of Tonian science, in which they
summed up their new understanding of the world’.3 Most commonly
it meant the real constitution or character of things, including the way
they behave, though it could also mean ‘birth” or * growth’ (e.g. in
Empedocles, fr. 8). The two are not unconnected, since, as Aristotle
said (Phys. 193b12), ‘Physis in the sense of coming-to-be is the
path to physis’ (in the sense of state or structure finally reached).

¥

* Another meaning of arche, as Heidel has illustrated in CP, 1912, 219ff.

* Od. %, 303, the ‘bodily form” of a plant. See Kahn, Anaximander, 4, n. t and zo1, n. 2.

3 ‘Nomos und Physis’, Hermes, 1953, 426. For a good discussion of the meaning of the word
see Kirk, HCF, 42-3, 228-31.

82



Anaximander’s ‘Apeiron’

Physis &ould be both process and constitution or developed form, and
the Milesians were interested in both aspects, though the evidence, such
as it is, suggests that the latter sense (which it has in the Odyssey) is
likely to have predominated in the sixth century.

The ‘new understanding of the world’ consisted in the substitution
of natural for mythological causes, that is, of ihternal development for
external compulsion. This, as Pohlenz says, is well expressed by the
generalized use of physis,* which is something essentially internal and
intrinsic to the world, the principle of its growth and present organiza-
,tion, identified at this early stage with its material constituent. The
primary assumption is not simply that it consists of a single material
substance, but that the diversity of its present order is not from
eternity, but has evolved from something radically simpler at a parti-
cular point in time.

(4) The meaning of ‘apeiron’
To this initial simple state or arcke Anaximander gave the name of the
Boundless, and the process by which a world-order emerged from it he
described as a ‘separating-off”. To consider first the initial state itself,
how did he conceive it and why did he call it apeiron? Aristotle
(Phys. 203b15; DK, A15), for whom the word had the strict sense of
infinite, mentions five considerations as leading to the belief that some-
thing is apeiron. We may take it that they include all the traditional
aspects of the word up to and including his time. In the first of these
aspects, the tgporal, the apeiron of Anaximander certainly deserves to
be called infinite. The notion of temporal infinity was familiar to the
Greek mind from remote antiquity in the religious conception of im-
-mortality, and Anaximander’s description was in terms appropriate to
this conception, for like many of his successors, says Aristotle (Phkys.
203b13; DK, B3), he called his arche ‘deathless and imperishable’.
According to Hippolytus he also applied to it the words ‘eternal and
ageless’ (Ref. 1, 6, 1; DK, B2). This marks it off as something of a
different order from anything recognizable in the present world, and
also illustrates the meaning of arche as both the original state of things
—for it has existed from all time—and the permanent ground of their

* Very possibly at this stage with a limiting genitive like ToU Ao or T&%v 8vtev, though
Heraclitus (fr. 123 DK) already uses it absolutely.

83 6-2



The Milesians

being. The arcke of all things cannot itself have an arcie—a beginning
—because then not it but that further arche would be the ultimate one.
And what has no arche, and also no ending, is apeiron, for an arche
would be a limit. So, in effect, says Aristotle (PAys. 203b7), using an
argument which seemed to Cornford to have ‘an archaic ring’.?

Apart from the temporal sense of ‘everlasting’, apeiron has two main
meanings, according ds the ‘boundaries’ (peraza) which it lacks are
thought of as external or internal. If a body is limited externally, this
can only be because it comes up against something else, or so at least

.it seemed to Aristotle and later writers.? Beyond its limit there must
be something other than itself. Conversely, then, a body which is un-
limited in this sense must continue infinitely, or at least indefinitely, in
space. In the Placita of Aétius (DK, A14) we are told that Anaxi-
mander regarded the apeiron as infinite in this quantitative sense ‘in
order that becoming might not fail’. The extant ‘opposites’, as we have
seen, and more complex bodies composed of them, are continually
perishing. Consequently, it seems to be argued, if the supply of them
is to be kept up—as it is and has been for time out of mind—the
reservoir out of which new supplies come—that is, the apeiron—must
be inexhaustible and therefore infinite.

It seems doubtful, however,/whether Anaximander used this argu-
ment himself.3 It looks rather as if the author had drawn that inference
from a sentence in which Aristotle denies that this is a valid reason for
supposing the existence of an infinite body, but without suggesting
that Anaximander did so. ‘Nor is it necessary’, writes Aristotle (Phys.
20828; DK, A14), ‘for an infinite sensible body to exist in actuality in
order that becoming may not fail; for the destruction of one thing may
be the genesis of another, while the whole sum remains finite.” What
Aristotle says is clearly right. The process of becoming and perishing
is circular. Perishing does not mean vanishing into nothingness, but
changing into a different form of matter. This circularity, symbolized
by Anaximander as the alternation of ‘injustice’ and ‘reparation’,

* For reasons in favour of supposing that the whole argument goes back to Anaximander
himself see C. H. Kahn in Festschr. Kapp, 1958, 19—29.

* Phys. 203b20 T memepaouévov &el Tpds T Tepadvew.

3 What follows goes against the opinion of Burnet (EGP, 57), Cornford (Princ. Sap. 173),
Cherniss (4CP, 379) and others.
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seems to have been central in his thought. If he did not see that it does
away with the necessity for an inexhaustible reservoir of primal matter
which is everlastingly being drawn upon to form new creatures and
other things in the world, then his mind was less acute than the evi-
dence suggests it to have been.

It is unlikely that Anaximander was capable of grasping the notion
of strict spatial or quantitative infinity, which came with further
advances in mathematics. It is indeed purely conceptual, and has no
_meaning in the world of immediate sensible experience. As one of the
five reasons for believing in an infinite, Aristotle says that number,
mathematical magnitude and the space beyond the sky are thought to
be infinite ‘because they never give out in our thought’.* It is hardly
credible that Anaximander reasoned like this. He certainly regarded
the apeiron as an enormous mass surrounding (mepiéxew, Ar. Phys.
203b11) the whole of our world, but it may even have presented itself
to his mind, as Cornford suggested, as a vast sphere. The word was in
use in Greek to describe both spherical and circular shape, and, in an
age without any sciences of grammar, semantics or logic, men were at
the mercy of words to an extent which it is not always easy to realize.
A word was more like a single whole entity, and its various meanings,
which we without difficulty analyse and separate, could only appear as
different aspects or facets of a single meaning.

It is right therefore to take into account the fact that apeiron was used
of spheres and rings, to indicate no doubt that one can go on and on
around them without ever coming to a bounding line. This comes out
particularly clearly when Aristotle says (Phys. 207a2) that finger-rings
are called unlimited if they have no gem-socket. Empedocles (fr. 28)
speaks of an unlimited sphere, and the word is also applied to a seamless
robe and a circular band of worshippers round an altar.?

Secondly apeiron was used with internal perata chiefly in mind, % o
indicate that no line could be drawn between part and part within the
.whole. In this way it approximates to the notion of indeterminacy.
A body unlimited in this sense may be made up of different sorts of

* Phys. 203b 23 51& T &v T vorioe uh UmoAelmew.
* Bur. Or. 25 (cf. Aesch. Ag. 1382), Aesch. fr. 379 Nauck. (These and other examples are
rcited by Cornford, Princ. Sap. 1761.)

85



The Milesians

matter, but they are fused into an indistinguishable mass. Standing on
the shore, we can see clearly where sea and earth and air begin and end.
The world is not apeiron in the sense we are considering. But we can
imagine some cataclysm occurring which would destroy those boun-
daries, just as we can imagine an initial state of chaos before the main
divisions of the world were so cleanly distinguished as they are now.
If earth, sea and sky were fused in one heaving, molten mass, the world
.might be described as a boundless, or unlimited, mixture (in Greek
&melpov Wiypo), meaning that the boundaries between its various
components were non-existent and they were inextricably confused.
The extent of the world’s own boundaries is not in question.

Let me repeat that we are not at a stage of thought when clear
distinctions between different uses of the same word are possible.
Some inheritance of the magical idea that a word or name has an
independent existence and essence of its own, and can only therefore
be one thing, persisted until later times than this, and influenced even
the thought of the most enlightened, however far it may have receded
into the subconscious. Of that the Crazylus of Plato is ample evidence.
There is no question then of deciding in which of several senses Anaxi-
mander intended us to take his word, but only which sense was upper-
most in his mind. This is likely to have been the notion of internal
indeterminacy rather than of spatial infinity, since the former offered a
solution to the problem that he was trying to solve. He was impressed,
as we have seen (pp. 79 ff., above), with the difficulty of supposing the
single primary element to be water, or ‘the wet’, as Thales had done, or
any of the actual opposites with their determined characteristics. Owing
to his belief in the inherent hostility and ‘injustice’ of these, any single
one of them, far from serving as source of being to the rest, would
prevent it altogether. A primitive stuff must be, so to speak, a neutral
in these hostilities, and must therefore have no definite characteristics
of its own. It must hold, inactive in the first place and suspended as it
were in solution, the characteristics of all the future opposites which in
due course were to be, in the significant word which was probably his
own, ‘separated off’ (or ‘out’) from it. Here we may find, in all
probability, the chief reason why he called his arcke simply ‘the
apeiron’. There were no perata in it between the hot, the cold, the wet
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and the dry. Before the formation of a cosmos, the opposites as such
could be said to be as yet non-existent, because they were indistinguish-
ably mingled. At the same time (to use a resource of language that was
not at Anaximander’s disposal) they were present in a potential state,
so that their subsequent emergence into actual and active being was
always a possibility.

The difficulties of this conception, at least as it was expressed in the
crude language of his time, were not immediately apparent. To bring
them out fully required the uncompromising clarity of a Parmenides.
If the opposites could be separated out from the arcke, we may say, it
must have contained them all the time and therefore could not be
described as a unity. In applying the ancient formula ‘everything
came into being out of one thing’, Anaximander virtually cheated.®
But to make this criticism belonged to a more advanced stage of
thought, a necessary stage between the naive monism of the Milesians
and the Aristotelian distinction between various modes of being.

(5) The ‘apeiron’ divine
There is a little more to be said about Anaximander’s arche, based on
the words of Aristotle in Phys. 203b6 (DK, a15):

Everything either is an origin or Aas an origin: the unlimited has no origin,
for that would be a limit of it. Moreover, being an origin [or source or
principle: arche], it is ungenerated and imperishable. . . . Therefore, as I say,
there is no origin for it, but it appears to be the origin of other things and to
encompass all things and direct all things, as those philosophers say who do

* The fact that this is an ancient formula, going back beyond the beginning of philosophy, is
our best guarantee that in calling the earliest philosophers monistic in intention we are not (as
some modern interpreters have argued) foisting on them the misconceptions that we have
absorbed from Aristotle. Cf. pp. 68 f., above.

2 Tt is no wonder that later writers, both ancient and modern, have been puzzled to know
whether Anaximander’s apeiron is a single substance or a mixture. (Cf. Cherniss, 4CP, 375 ff.,
McDiarmid, Theophr. on Presoc. Causes, 100.) Probably the explanation given above comes closer
to the mind of Anaximander than an outright denial of Aristotle’s supposition that the opposites
were in the apeiron, which was therefore a mixture. He had not faced the question. The distinc-
tion which some have emphasized between separating our and separating off (bxxpiveston and
&mokplveotn) seems to me of little significance in this connexion. (For Holscher’s contrary view
see KR, 130.)

Perhaps the explanation which shows most insight is that of Kahn (Anaximander, 236). In
the light of Anaximander’s conception of the universe as a living organism (cf. pp. 90 £,
below) he writes: ‘For a Milesian they [sc. the opposites] were no more pre-existent in the &mreipov
than children pre-exist in the body of their parents before conception.”
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not posit besides the unlimited other causes such as Mind or Love; and this
they say is the divine, for it is immortal and imperishable, as Anaximander
and most of the writers on nature call it.

Aristotle is here distinguishing later thinkers, to whom t/}/le belief in
an animate self-moving stuff was beginning to seem unsatisfactory so
that like Empedocles and Anaxagoras they moved towards the notion
ofa separate moving force, from those who like the Milesians were still
at the hylozoist stage. For these a single arcie filled the dual role; it
1nc1uded( orlsurrounded all things, and was also the diréctive force. Th1s
verb (kuBepvawv), literally ‘to steer’ , Was applied in the fifth century by
Diogenes of Apollonia (fr. §) to air, which he adopted as the arche
from Anaximander’s successor Anaximenes. Elsewhere among the
Presocratics we find it in Heraclitus (whatever the correct reading and
interpretation of fr. 41, for which see below, p. 429) and Parmenides
(fr. 12, v. 3). In all probability this word and the rest of the language
here quoted from ‘philosophers of the unlimited” go back to Anaxi-
mander as well as the two epithets explicitly vouched for by Aristotle
as his.”

These words, as Aristotle says a little later (207a18), impart a certain
loftiness of tone to the pronouncements of early philosophers on the
apeiron. Indeed the attribution to the arche not only of life but of
directive powers immediately suggests divine status. The same verb
(to steer, kupepvav) is of course applied to divinities in non-philo-
sophical contexts.? It is therefore no surprise when Aristotle goes on to
ascribe divinity explicitly to the arche of Anaximander and those who
thought like him. For a Greek indeed, as he indicates in the next
clause, it follows directly from the fact of immortality. If it includes
directive or governing power it also implies at least some form of
consciousness. For Anaximander we have no further evidence on this
point, but later monist philosophers ascribe consciousness and intelli-
gence explicitly to their single material arche. This is the beginning of
the road which will lead ultimately to the separation of matter and

* Cf. Jaeger, TEGP, 29ff.
* méwra ydp. . .off kuPepviuca ppevi, says Odysseus to Athena in Soph. 4j. 35, and the doctor

Eryximachus in Plato’s Symposium says that his own art of medicine m&oa Yrd Tob feob ToUTOU
kuBepvatan (i.e. by Eros: 186E).
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moving cause, that is of matter and spirit, as the difficulty of their
identification becomes more apparent; but that is still in the future. At
present the very word ‘matter’ is an anachronism.*

(6) Cosmogony and cosmology

From the primal state, or original source of all things, we turn to the
process by which a world-order comes into being. This is described as
being, in general terms, one of separating-out’, caused by an ‘eternal
motion’ in the apeiron. In Aristotle’s words (Phys. 187a20), ‘the
opposites are in the one and are separated out’. This statement of
the process follows well on our description of the primary nature of the
apeiron as an initial indeterminate fusion of all the opposites.* But we
are not confined to the general term ekkrisis (or apokrisis) for our
knowledge of how Anaximander supposed a world to be formed from
the apeiron. Part of a description of his cosmogony, taken by Eusebius

* It must be stated in fairness that Prof. G. Vlastos has written (PQ, 1952, 113): “There is no
good conclusive evidence that either Anaximander or Anaxagoras called their cosmogonic
principle “god” or even “divine™.” I can only say that for me the evidence of Aristotle makes it
much more probable than not. Vlastos produces two arguments ex silentio: (i) T éeiov does not
occur as a substantive for ‘divinity’ in any of the Presocratics or any other text prior to Aes-
chylus and Herodotus, while it is one of Aristotle’s favourite terms; (i) the ancients did not
understand this particular text or any other text at their disposal to say that Anaximander himself
taught that the apeiron was o 8efov; even the chapter in Agtius (1, 7) which generously supplies
even Democritus with a god (= fire!) does not say that Anaximander’s apeiron was god, but
only that ¢ Anaximander declared that the infinite ouranoi were gods’. (i) isby no means conclusive
when we consider the general frequency of article and neuter adj. at an early stage (cf. T &meipov
itself). The expression To 8¢fov is frequent in Aristotle not because it is a ‘favourite’ but because
divinity is so frequently his subject. If Herodotus, who uses it several times, had written treatises
on natural theology it would no doubt have been a ‘favourite’ expression of hisalso. As for (ii),
the denial goes beyond the evidence, as arguments ex silentio, based on fragmentary sources, are
almost bound to do.

But whether or not Anaximander called his principle ‘divine’, it is of course true and important
(and this is Vlastos’s main point) that it had nothing whatever to do with the gods or cults of
popular religion.

3 Aristotle is in the context drawing a distinction, from his own point of view, between two
kinds of early physical theory, those involving an alteration in the nature of the primitive
stuff (&Aofwas), and those—of which Anaximander’s was the first—which speak only of a
separating-out of what was there all the time. Thales he leaves out of the account, probably on the
grounds that too little was known about him. Following him Simplicius says (Phys. 150.20):
¢ Another way is not to adduce a change of matter as the cause, nor to account for the generation
of things by the alteration of the substratum, but by separation (#xpiois). Thus Anaximander
says that the opposites were in the substratum, which was an indeterminate (&mepov) body, and
are separated out.” This &holwots is a notion that belongs properly to Aristotelian physical
theory, and its introduction here throws little light on his early forerunners; but that does not
concern us now.
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from the compilation called Stromateis and originating in Theophrastus,
reads thus (DK, A10):

He says that at the birth of this cosmos a* germ of hot and cold was separated
off from the eternal substance, and out of this a sphere of flame grew about
the vapour surrounding the earth like the bark round a tree. When this was
torn away and shut off in certain rings, the sun, moon and stars came into

existence.
The last sentence can be better understood by comparison with the
following (see further below, p. 93).

() (Aét. 11, 13, 7, DK, A18) Anaximander says that the stars are wheel-
shaped concentrations (lit. ‘feltings’) of mist filled with fire, breathing out
flames through openings in a certain quarter.

(6) (Hippolytus, Ref. 1, 6, 4, DK, a11) The stars come into being as
a circle of fire, separated off from the fire that pervades the cosmos and
surrounded by mist. There are breathing-places, certain pipe-like pas-
sages,” through which the stars appear. When these are blocked, eclipses
occur.

The word yéviuov, here translated ‘germ’, is an adjective meaning
generative, fertile, able to bring to birth, and is used of eggs and seed.3
It is used again by Theophrastus in De Zgne, 44 in relation to the life
of animals and plants only.# We can never know whether it is the actual
word used by Anaximander, but it is in keeping with the language of
organic generation which seems to pervade the passage and, as we saw
in discussing Aristotle’s conjecture about Thales, is a likely colour for
the thought of these early speculators to have taken (pp- 61 £., above).
The whole sentence strongly suggests, as Professor Baldry has well
brought out,5 that Anaximander conceived his cosmogony on the
analogy of early views concerning the seed of animals and the develop-

* Or “the’; but cf. Diels, Dox. 579, crit. n.

* Perhaps the simile is intended to compare the breathing-holes to the holes in a (musical)
pipe. This would be appropriate, but cannot be said to be a certain translation of the Greek.

3 Examples: omépux yéviov (as opposed to &yovov), Ar. H.4. 523a25; of eggs, Ar. G.A4.
73046, Plato, Theaet. 151E (as opposed to Ummvéuiov or &vemadov, a ‘wind-egg”).

* ydvios kel 3¢ov kad QuUTEY (of the sun).

5 CQ, 1932, 29f. There is admittedly an element of speculation in this, and for a more cautious
view the reader is referred to Kirk in KR, 1 32f,, but I should certainly not go further in that
direction than to agree with Kahn that though the phrasing may be more recent, nevertheless the
idea is old (Anaximander, 57).
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ment of the embryo The mythical world egg of Orphic and other
cosmogontes shows how primitive such a notion could be, and the
separation (amrokpiots) of the seed mn the womb, the part played by
hot and cold, the word gAotos, and the detachment (aropporyfiven) of
the new organism from the parent body, are all familiar from Greek
medical writers as well as finding their place i the present account
As to ghotos (the word translated bark above), one may note with
Baldry that 1t means any skin that forms round a growing organism,
whether plant or animal  Arstotle (H 4 v, 558228) uses 1t of the
membrane round an egg, and Anaximander himself 1s said to have
applied 1t to the prickly skin which on his theory surrounded the
earhest forms of animal hfe It looks as 1if Anaximander saw the outer
skin of the embryo world, separating 1t from the womb of the
Boundless m which 1t was formed,” as a parallel phenomenon to this
membrane which developed round eggs, animal embryos and trees
altke 2 Since the world s skin 1s spherical, the reference to trees (which
may have been added by Theophrastus or even later) 1s obviously not
mtended to be pressed 3
That cosmogony should be described m terms of organic hfe 1s
appropriate to the mentality of these mtellectual proneers The
arche of Anawimander, the doxographers tell us# was m eternal
motion The reason for this 1s nowhere explamed, an omission
censured by Amnstotle but no doubt due to persistence of the belef that
the arche 1s eternally alive Simce for the Greek the very notion of life
mvolves self caused motion, no external cause was concervable, let
alone demanded Anaximander has rejected the anthropomorphic
imagery of sexual mating which formed the basis of mythucal cosmo
gontes, but for him 1t 1s still natural and rational to regard the matrix of
the world as animate and 1ts origm as taking place from a kind of seed

or egg

& u&S mustrefertothe&mep which Anaximander iselsewhere said to have described
as &9t v and &yfipw (p 88 above)

Cleg D Nt P r1a(vir 488 L ttré) Ay vijuney utar ¢ coopévn (quoted by Baldry 27)
Leu ppus actually spoke of a upfy forming about the nascent cosmos (D L. IX, 32)

5 The word meant sometimes the soft inner rind rather than the outer bark. Herodotus
(vir 115) speaks of people eating 92 ¢ and leaves when no other food was avalable. In
Hell nistic times Nicander uses 1t for the skin of Marsyas (4/ 30z) and of serpents (7% 355 39 )

* a1z (Hippolytus) 12 (Hermeras)
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This fertile nucleus, pregnant with the opposites, becomes detached
from the Boundless and develops into a sphere of fire enclosing a cold,
moist mass. Between the two is dark mist (&ip). At this stage only two
primary opposites can be said to be separated, hot including dry and
cold including wet. The mist arises from the action of the hot peri-
phery on the cold-wet centre, and, under the same action of heat, wet
and dry become in the end more completely separated, producing land
and sea. So Aétius (DK, A27 fin.):

Anaximander says that the sea is a relic of the primal moisture, the greater
part of which has been dried up by the fire.

Anaximander was among those whose accounts of the origin of the sea
are mentioned by Aristotle in the Mezeorologica(353b 5, trans. Lee):

Those who were more versed in secular philosophy [as opposed to the ancient
theological poets] suppose it to have had a beginning. They say that at first
the whole region about the earth was wet, and that as it dried up the water
that evaporated became the cause of winds and the turnings of the sun and
moon, while what was left is the sea: consequently they believe that the sea
is still drying up and becoming less, and that in the end a time will come when
it is all dried up.

He is mentioned by name in the commentary of Alexander of Aphro-
disias on the passage (DK, 427):

Some of them say that the sea is a residue of the primal moisture. The region
of the earth was moist, and subsequently part of the moisture was vaporized
by the sun. . .but part of it left behind in the hollows of the earth forms the
sea. Hence it is continually becoming less as the sun dries it up, and eventu-

ally it will be dry. Of this opinion, according to Theophrastus, were
Anaximander and Diogenes.

It is characteristic of Milesian thought that once the separation of the
mutually hostile opposites has begun, the process of cosmogony is
continued by the natural exercise of their respective powers: heat dries
up moisture and so on. Interesting also, after Aristotle’s and our own
conjectures about Thales, is the immediate prominence of moisture and
heat as soon as fertilization and generation are to take place. Heat
especially has an important part to play as a first agent of genesis, and at
a later stage it is the action of heat on moisture which produces animal
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life. These features of Anaximander’s system strengthen the case against
those who have disparaged Aristotle’s conjecture as arising out of the
later progress of physiological and medical knowledge in Greece. We
find rather, as might be expected, certain points of contact between the
two who were fellow-citizens and fellow-workers in their field.

The next stage in the same continuous process explains the formation
of the heavenly bodies. In addition to evidence already quoted, we
have the following:*

(a) Hippolytus, after the words quoted (p. 9o, above), adds: ‘and the
moon is seen to wax and wane according as the passages close or open’.
There follows a sentence in which some words have probably dropped out
of the manuscripts, but which seems to say that the circle of the sun is
twenty-seven times the diameter of the earth® and that of the moon eighteen
times, and adds that the sun is the highest of the heavenly bodies, and the
stars are the lowest.

(8) Simpl. De Caelo 471.4 (DK, Axg, speaking of the planets):
¢ Anaximander was the first to discuss their sizes and distances, according to
Eudemus, who attributes the first determination of their order to the
Pythagoreans. The sizes and distances of the sun and moon are reckoned to
this day by taking eclipses as the starting-point of our knowledge, and we
may reasonably suppose that this too was Anaximander’s discovery.’

(c) Aét. 11,15, 6 (A18): ‘Anaximander, Metrodorus of Chios and Crates
held that the sun was situated highest of all, next the moon, and beneath
them the fixed stars and planets.”

(d) Ibid. 20, 1 (A21): ‘According to Anaximander, the sun is essentially
a circle twenty-eight times the size of the earth, shaped like a cartwheel. The
rim is hollow and full of fire, and at a certain point allows the fire to be seen
through an orifice like the nozzle of a bellows: this is the sun.’

(e) I6id. 21, 1 (A21): ‘Anaximander says that the sun is the same size as
the earth, but the circle in which is its blowhole, and by which it is carried
round, is twenty-seven times the size of the earth.’

(f) 1bid. 24, 2 (a21): ‘ According to Anaximander the sun is eclipsed when
the orifice through which the fire escapes is shut up.’

(g) I4id. 25, 1 (a22): ‘According to Anaximander, the moon is essentially

* 1 omit (2) the passage from Achilles (DX, 421), as being obviously an unintelligently garbled
version of what is described more clearly by Aetius, (8) Aét. 11, 16, 5 (a18), which as Kahn has
seen (Anaximander, 59) is only an accidental repetition of the preceding reference to Aristotle.

* Though Dreyer (Planetary Systems, 15, n. ) would take the text as it stands.
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a circle nineteen times the size of the earth, resembling a cartwheel with the
rim hollow and full of fire like that of the sun, lying obliquely as does the
sun’s and having a single blowhole like the nozzle of a bellows. It is eclipsed
according to the turnings of the wheel.’

(k) Ibid. 29, 1 (a22): ‘ Anaximander says that the moon is eclipsed when
the orifice in the wheel becomes blocked.’

(2) Zbid. 28, 1 (A22 omits last phrase): ‘ Anaximander, Xenophanes and
Berosus say that the moon has its own light, in some way rarer [than the
sun’s].’*

In spite of minor discrepancies, we may accept the following account
as probable. The fiery, spherical membrane about the new-born cosmos
parted (doubtless under increasing pressure from the mist or steam
caused by its own action in evaporating the watery centre) into separate
circles, around each of which the dense mist surged and closed. Where
there are apertures in this surrounding envelope, we see the heavenly
bodies themselves. Thus the sun and moon are really rotating wheels of
fire going right round the earth, but encased in tubes of mist except at
one point where there is a hole, through which the fire streams like
an ignited jet of gas through a leak in its pipe. (The modern simile is
closer than the Greek one of air escaping through the nozzle of a pair
of bellows.) The circles of the stars are not so easy to visualize from
our fragmentary authorities, but one would suppose that each contained
many holes.3 Mention of the Milky Way, as by some modern authori-
ties, hardly gives an adequate explanation, though its appearance may
possibly have helped to put the idea of the wheels into Anaximander’s
head. They were evidently all regarded as lying in the same spherical
plane, nor are the planets yet distinguished in this respect from the

¥ The last sentence, which occurs in Stobaeus but not in Plutarch’s Epitome (Dox. 355), is
obscure (and perhaps corrupt: Kahn, Anaximander, 60), but cannot be held to be a valid contra-
diction of the next passage quoted.

* This must be preferred to the statement of D.L. 11, 1 (DK, A1) that it gets its light from the
sun. The correct view was in later antiquity attributed even to Thales (p. 49, above), and also to
Anaximenes, in whose somewhat fantastic astronomy it can scarcely have found a place. It seems
to be first clearly attested in Parmenides (fr. 14), but Heath (Aristarchus, 75£.) is sceptical about
this line and would credit the discovery to Anaxagoras. See further p. 286, below.

% For Burnet's suggestion that there is only one ‘“wheel of the stars’, and that it is intended to
explain the motions of the morning and evening stars alone (not yet recognized as one), see EGP
69 and Taylor, Timaeus, 160, n. 1. Even though this would explain why the ‘wheel of the stars’
was smaller than those of sun and moon, it does not seem to be supported by our texts.
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fixed stars. (Eudemus, in passage (5) above, attributes the determi-
nation of the planetary orbits to the Pythagoreans. Simplicius’s intro-
duction of Anaximander in the context of the planets is confusing, as is
his apparent suggestion that Anaximander himself might have calcu-
lated the sizes and distances of the sun and moon from the observation
of eclipses.)

To suppose that the stars are nearer the earth than either sun or
moon is contrary to later Greek astronomy, according to which the
fixed stars are—as seems most natural—in the plane of the outermost
circumference of the spherical cosmos, and the sun, moon and planets
revolve in different orbits beneath them. Anaximander’s order raises
the question in a modern mind how the rings of the stars avoid ob-
structing, at least at times, the light of the sun and moon, but it is very
doubtful whether this consciously troubled him.*

We may assume that the rings are one earth-diameter thick. The
variants in the reported sizes (diameters) of the rings of sun and moon
(27 and 18 or 28 and 19 times the size of the earth) were, since Burnet’s
time (£GP, 68), accounted for as measurements to the inner or outer
surface of the rings, until Kirk pointed out the simple fact that this
requires a difference of two earth-diameters, not one. He suggests that
‘the larger figure might represent the diameter from outer edge to
outer edge, the smaller one that from points half-way between the inner
and outer edges of the actual felloe of air’ (KR, 136). In any case the
larger figures are likely to have been some commentator’s refinement
on the simple scheme of Anaximander expressed in multiples of three.
No statement of the size of the star-rings is preserved, but since the
diameter of the earth is said to be three times its height (p. 98, below),
it looks as if these numbers have a conventional or sacred origin which

* See on this point Heath, Aristarchus, 31, Burnet, EGP, 68, Kahn, Anaximander, 89f.
Burnet suggests, referring to Homer, that in early Greek thought aer could be seen through,
although it had the property of rendering invisible anything enclosed in it. Dreyer (Planetary
Systems, 14) remarks that astronomical observation must have been still so backward that Anaxi-
mander had never noticed the frequent occultation of a bright star by the moon. According to
the doxography (D.L. 1, 33), Leucippus also placed the path of the sun furthest from the earth,
but with the stars between it and the moon. A single statement in the Placita (DX, 28440a)
seems to credit Parmenides with having placed the fixed stars nearest the earth. His curious
doctrine of oTepéven may well owe something to Anaximander, from whom he might possibly

have taken this feature also. It is, however, more likely that the doxographer misunderstood his
words. See ZN, 714 with n. 2.
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Anaximander has not outgrown 1 which case the mussing number
seems to be nine *

The statement that the vistble sun 1s the same size (of the same
diameter) as the earth 1s, for Anaximander s time, most remarkable
(In the next century Anaxagoras could be prosecuted for saying that 1t
was an mncandescent stone larger than the Peloponnese ) It also causes
a difficulty 1f we try to correlate 1t strictly with the distance of the sun
from the earth, 1e the diameter of 1ts wheel > This need not have
presented 1tself forcibly to his mind, and all the evidence confirms that
he was a fearless and original thinker Perhaps, however, the posst
bility that the statement 1s not authentic cannot be altogether excluded

The well attested explanation of eclipses, and of the phases of the
moon, as due to alternate contracting and opening of the holes n the
tubes of must through which the heavenly bodies are seen, 1s another
indication of the mnchoate state of Anaximander s astronomy, and puts
out of court the charitable guess of Simplicius that he might already
have been capable of using these phenomena to calculate the sizes and
distances of the sun and moon

One can hardly extract further detail on this part of hus system with
any approach to certamnty Aetius speaks of the circles of the sun and
moonas lymg obliquely , presumably to the celestial equator, and the
phrase 1s no doubt, as Heath says, an attempt to explamn the annual
movement of the sun and monthly movement of the moon Ingenious

So eg Tannery Burnet, Heath Cornford Ina predommnantly sceptical period of scholar
ship there 15 some pleasure in recording the contrary view of R Baccou (Hist d [ ¢ gr 77)
Quelle impossibilité y a t 114 imaginer qu 1l a mesuré de mantére plus ou moins approximative
langle du diamétre apparent du sole, et que d aprés 11dée qu il se faisait de la grandeur de la
terre—idée naturellement restremnte 4 1 otkum ne—il en a dédut les chuffres plus haut cités?
H Gomperz, 1n an interesting discussion of the various types of analogy employed by the Pre
socratics connects 1t rather with the sense of fitness and proportion exhubited by a Greek archi
tect or planner m designing a aity or a temple (Jou n Hist Ideas 1943 166~7) Cf also W I
Matson Rv Mt ph 1954-5 447 P m face however we have here an early example
of the msistence that Nature must conform to reason 1e a sort of embryonic metaphysics of
the mathematizing sort. One 15 presumably supposed to accept the figures because of thewr
inherent reasonableness (v the Pythagorean harmomes)  Moreover we must not overlook
the fact that these figures occur 1n the context of an astonishingly rational account of the nature
of things which 1s by no means devoid of references to observation as Cornford admuts (The
reference 1s to Cornford Pm S p 165 and 170) Kahn (4 xim der 94~7) emphasizes
the rational element 1n Anaximander s scheme

The question 15 discussed by G B Burch 1n an article on Anaximander (Rev M ¢ pk
X949 50 137-6o) though not all of hus 1deas are acceptable
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ways have been suggested in which Anaximander may have intended
to explain the solstices,® but all are conjectural. It is not even certain
whether the word ‘turnings’ (tpotrad), occurring in passages which are
evidently meant to apply to Anaximander among others, refers to the
solstices? or simply, as it sometimes does, to the revolutions of the
heavenly bodies.3 In the passage of the Meteorologica quoted on
p- 92, Aristotle states that the action of the heavenly fire in drying up
the water caused ‘winds and the turnings of the sun and moon’. Com-
menting on this Alexander says (omitted from the translation above):

From it [that is, that part of the original moisture which was vaporized by
the sun] arose winds and turnings of the sun and moon, the notion being that
the turnings (revolutions?) of those bodies too are accounted for by these
vapours and exhalations, since they turn in those regions where they receive
a plentiful supply of the moisture.

Here is a clear reference to the early idea that the cosmic fires, or
heavenly bodies, are ‘nourished’ by moisture (for which see above,
p. 67).4 Further than that this second- or third-hand description will
hardly allow us to go. Anaximander may have been supposing the
limits of the sun’s path in the ecliptic to be fixed by the abundance, in
a certain region of the sky, of the moisture on which it depended for its
existence; or he may have been trying to produce a theory to account
for the whole fact of the cosmic revolutions, suggesting that the motion
was started and maintained by these currents of air which the evapo-
rating process somehow set up. We are not offered any other expla-
nation of the revolving motion of the cosmic circles, and the only
alternative is to suppose that the movement was somehow implanted

* For which see Heath, Aristarchus, 32ff. Heidel (CP, 1912, 233, n. 4) thought it very prob-
able that the ‘ordinance of time’ in the one extant fragment of Anaximander refers to the obliquity
of the ecliptic, which, he says, Anaximander is said to have discovered. He notes how well this
would fit with the designation of the litigants as the opposites—hot and cold, wet and dry.

* And to a parallel phenomenon of the moon, of which, however, Zeller considered that it
was most unlikely that Anaximander would have been aware. Dreyer (Planetary Systems, 17,
n. 1) disagrees.

3 Arist. Meteor. 353b8 (quoted above, p. 92), 355a25. In the latter passage Zeller pointed
out that according to the most natural meaning of Tés Tpomds airroU Aristotle is speaking of the
‘turnings’ of the Aeaven, not of the sun. (ZN, 298, n. 4, Heath, Ariszarchus, 33, n, 3.) For the
contrary view see Cherniss, 4CP, 135, 0. §44.

4 Cherniss, op. cit. 135, D. 544, disagrees, mainly because Meteorol. 355a24—5 “shows definitely
that it is air and not moisture which causes the turnings’. But there is certainly moisture in &fp.
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by the ‘eternal motion’ of the Boundless, the nature of which is not
specified. In ‘giving birth’ to its ‘offspring” the cosmos, it produced
no still-born child. Language like this has been shown to be appro-
priate to Anaximander’s thoughts in no merely metaphorical sense.
Ingenuous as it sounds, this explanation is on the whole the more
likely. Enough remains to show that astronomy was still in its in-
fancy among the Greeks. The strength of someone like Anaximander
lay in the bold flight of imaginative reason with which he sketched the
outlines of a cosmos, and we may agree with Dreyer that ‘ probably the
system never advanced beyond a mere sketch and was not worked out
in detail’.

The evidence for the shape and position of the earth is as follows:

(a) [Plut.] Strom. (a10, in same context as the passage quoted on p. 90):
¢ And he says that the earth is cylindrical in shape, with a depth three times
its breadth.’

(6) Hippolytus, Ref. 1, 6, 3 (a11): ‘The earth hangs freely, not by the
compulsion of any force but remaining where it is owing to its equal distance
from everything. In shape it is rounded [see below for this word], circular,
like the drum of a column; of its surfaces one is that on which we stand, and
there is another opposite.’® Aétius (A25) repeats that the earth ‘resembles
the drum of a column’.

(c) The reason why the earth remains at the centre had previously been
more fully given by Aristotle (De Caelo, 295b 10, 426): ‘But there are
some who name its “indifference’? as the cause of its remaining at rest,
e.g. among the ancients Anaximander. These argue that that which is situated
at the centre and is equably related to the extremes has no impulse to move in
one direction—either upwards or downwards or sideways—rather than in
another; and since it is impossible for it to accomplish movement in opposite
directions at once, it necessarily remains at rest.’

(d) Eudemus, dstronomy, quoted by Theo (p. 198.18 Hiller, A26) via
Dercyllides: ‘ Anaximander says that the earth is freely suspended and moves
around the centre of the universe.’

The exact meaning of the word yupév (translated by ‘rounded’ in
passage (8); it is a correction for the impossible Uypév of the manu-

* This translation depends on several corrections of the received text, for which see Diels’s
apparatus, and cf. Cornford, Princ. Sap. 166, n. 2.

* So Burnet and Stocks translate dpoibtna; see Stocks’s note ad Joc. in the Oxford translation.
The context makes the meaning clear.
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scripts)” is difficult to determine. The lexica gloss it as both ‘round’ and
‘convex’, and it is used of a round-shouldered person in the Odyssey
(XIX, 246). Anaximander, if he used the word, may have meant that
the surfaces of the earth are not flat but convex, as observation might
suggest, though this would make the comparison to ‘the stone of a
column’ less appropriate. The corresponding noun (yUpos) is used of
something ring-shaped, as for example a trench dug round a tree, and
another possibility is that Anaximander meant to indicate that the earth
had a hole at the centre, thus bringing its shape into line with the circles
of the heavenlybodies around it. Column-drums often had such a hole.?
The statement quoted from Eudemus in passage (d), that the earth
is in motion, need not be taken too seriously. In the same passage
Eudemus is credited with a probably exaggerated account of Thales’s
astronomical knowledge and with saying that Anaximenes discovered
the cause of eclipses of the moon and the fact that its light is derived
from the sun. As Zeller suggests, and Alexander seems to have sus-
pected, there has probably been a misunderstanding of the words in
which Anaximander expressed his highly original notion that the earth
floats freely in space with nothing to keep it stationary.3
Anaximander’s most striking contribution to cosmological theory
was undoubtedly to emancipate himself from the idea that the earth
needed a support. The belief that it floated on water was, as we saw, an
inheritance from mythology perpetuated by Thales, and intellectually
it was a leap forward when the argument from ‘indifference’ was
invoked in favour of the view that it remained unsupported at the
centre of a spherical universe, and that the heavenly bodies revolved in
complete circles below as well as above it. Nothing shows more clearly

* By Roeper and Diels, and generally accepted. Kahn (4naximander, 56) has recently defended
Uypdv, but T cannot agree that o oxfiua Uypév is a natural expression for ‘its character is moist’,
especially when followed by oTpoyyUiov,

* It is interesting that the Babylonian map illustrated by Kahn as a probable prototype of
Anaximander’s (4naximander, pl. 1) not only shows the world as circular but has a round hole
in the middle. This is explained as ‘probably left by the scribe’s compass’, but only because
“there is at any rate no other good explanation” (op. cit. 83).

3 ZN, 303, Alex. ap. Simpl. De Caelo, 532.6ff. Burnet’s contrary view (EGP, 66) is bound
up with certain other preconceptions which are not necessarily correct. We need not avail our-
selves of the emendation of Montucla keitoa for kveitan, though keiten repl 10 ToU kéopou uéoov
would be a very precise description if, as is quite likely, Anaximander thought of the disc of the
earth as having a hole in the centre.

99 72



The Milesians

the independent quality of Anaximander’s mind, and, as we shall see, the
advance was too rapid for some of his successors. Nearly two centuries
later, Plato paid him the compliment of making Socrates adopt his
view, when he said in the Phaedo (108E, trans. A. J. Church):

In the first place then, I believe that the earth is a spherical body placed in the
centre of the heavens, and that therefore it has no need of air or any other
force to support it: the equiformity” of the heavens in all their parts, and the
equipoise of the earth itself, are sufficient to hold it up. A thing in equipoise
placed at the centre of what is equiform cannot incline in any direction, either
more or less: it will remain unmoved and in perfect balance.

Clearly the recognition of the earth’s sphericity could not be long
delayed, but it did not appear first in the Milesian tradition, and the
mention of air is a reminder that later Ionians went back to the more
simple-minded notion that the earth needed material support, for they
supposed it to be buoyed up by air.

We are told (and might in any case have assumed) that just as the
world-order had a beginning out of the apeiron, so also it will have an
end, fading back, as it were, into the formless state from which it came.
Only the apeiron itself is ‘eternal and ageless’, ‘immortal and in-
destructible’. So Aétius (A14):

Anaximander of Miletus, son of Praxiades, says that the first principle of
existing things is the Boundless; for from this all come into being and into
it all perish. Wherefore innumerable worlds are both brought to birth and
again dissolved into that out of which they came.

But our sources nowhere explain how this will occur. It looks as if
Anaximander were less interested in the end of a world than in its
beginning. The one sentence of his which we possess (if indeed this
first part of the sentence is his) has been commonly held to refer to it
in the words: ‘Things perish into that out of which they have their
being’: but in fact this obviously describes the transformation of the
elements into one another, which, far from signifying the destruction of
the world, is the process by which it is maintained.?

* For éuoibtns as similarity in the geometrical sense see Kahn, Anaximander, 79, n. 3.

* P. 81, above. Heidel saw this, CP, 1912, 233—4. As to the destruction of the world, Heidel
says (234, 1. 3): ‘“No doubt Anaximander believed in the destruction of the world, and so of the
opposites also; but he doubtless thought of this as a question of nutrition.” This is very possible,
but we are not told.
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What seems more relevant is the mention of a time when there will
be no more water left, since fire, its opposite, will have prevailed com-
pletely and dried it all up.* This will clearly upset the balance of the
universe which is maintained by the alternate and mutual encroachment
of the opposites on each other, followed by their recession as “penalty’
for their ‘injustice’. One cannot suppose this cyclic process, taking
place as Anaximander says ‘according to the ordinance (or assessment)
of time’, to be anything other than the annual alternation of the seasons.
The permanent victory of the hot and dry would obviously disorganize
the whole world-order. Cornford connected this possibility with the
archaic idea of a ‘great summer’ and ‘great winter’, and assumed
‘alternate destructions of the world by the Hot and by the Cold
moisture’. Our world will be ultimately destroyed by fire, the next
by flood.* This may have been what Anaximander meant, but if so, it
is something different from reabsorption into the apeiron, and it is
difficult to see how the Hot, having once been allowed to gain the
supreme victory—or commit the supreme injustice—could ever be
forced to give up its ill-gotten gains. A cosmos starts from a neutral
state, not from an extreme. If that is not the thought from which
Anaximander started out, which impressed on him the need for an
apeiron as the arche rather than water or anything else, then we have
indeed failed in our interpretation of him and there is little chance of
success.

(7) Origin of animal and human life

After the formation of a world-order by the separation of the opposites,
or elements, into their proper stations, the next stage is the emergence
of animal life. This is explained with remarkable consistency (and
complete disregard for religious or mythological modes of thought) as
due to a continuation of the same process of ‘separating-out’ through
the action of the hot and dry on the cold and moist: for life arose in
the moist element through the action on it of the sun’s warmth. This
theory was probably connected with the persistent belief that even in
the present world life is generated ‘spontaneously’ from the warmth of

* Ar. Meteor. 353b 9, quoted above, p. 92.
* Princ. Sap. 183f. Certainly, as Cornford says, ‘the notion of alternate destruction of at least
agreat part of mankind by fireand flood was deeply rooted in Greek thought”. Cf. alsop. 388, below.
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putrescent matter, a belief doubtless based on observation—*‘an ob-

servation’, as Dr W. P. D. Wightman has remarked, ‘which must

have been only too familiar, though misinterpreted, in a warm climate’.t
The testimonies are as follows:

(a) Hippolytus, Ref-1,6,6 (a11): ‘He said that living creatures arose from
the evaporation of the moist element by the sun; and that man originally
resembled another creature, namely a fish.’

(B) Aétius v, 19, 4 (430): ‘Anaximander said that the first animals were
born in moisture and surrounded by prickly integuments,? but that as they
grew older they emerged on to the drier part, the integument split off, and
they lived on3 for a short time.’

(¢) [Plut.] Strom. (a10, continuation of the passages quoted on pp. 9o
and 98): ‘He says moreover that originally man was born from creatures of
a different species, on the grounds that whereas other creatures quickly find
food for themselves, man alone needs a long period of suckling; hence if he
had been originally what he is now he could never have survived.’

The references to the origin of mankind are naturally of particular
interest. So far we have nothing inconsistent with the supposition that
Anaximander was describing its gradual evolution, on Darwinian lines,
from some marine species. Indeed the statement of Hippolytus, that
man ‘originally resembled another creature, namely a fish’, would, by
itself, hardly allow a different interpretation. Yet this does not seem to
have been in fact what he meant. Plutarch in his Quaestiones Conviviales
(730E, A30) says that at first men were born iz fish, and makes this
meaning clearer by contrasting it with the more plausible view that they
are related to them. The guests are discussing the custom of abstaining
from fish on religious grounds. One of them mentions examples of
people who do this because they worship Poseidon as Fosterer and
Ancestor, believing, like the Syrians, that man arose from the wet
element. ‘For this reason,” he continues, ‘they reverence the fish as

* Growth of Scientific Ideas, 14. Spontaneous generation seemed an incontrovertible fact to
Aristotle (unfortunately for him, since it made an awkward exception to his general theory of the
workings of nature), and the belief lingered on in Europe until the nineteenth century. See
Guthrie, In the Beginning, 41f. J. A. Wilson in Before Philosophy, 59, says that the modern
Egyptian peasant still believes in the life-giving power of the mud left behind by the retreating
Nile. (Both these last writers quote further illustrations of the belief.)

? ghoiots, the same word which is used for the bark of a tree in the passage from the Stro-

mateis quoted on p. 9o, above.
3 Or ‘lived a different life’ (i.e. on land). See KR, 141, 142.
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kindred and foster-brother, displaying a more reasonable philosophy
than Anaximander; for he does not class fish and men together, but
declares that men were first born in fish, and having been nurtured in
the manner of galei and become capable of looking after themselves,
they emerged and occupied the land. And so just as fire devours the
matter in which it was kindled and which is father and mother to it (as
the writer said who interpolated the wedding of Ceyx in Hesiod), so
Anaximander, having shown the fish to be the common father and
mother of men, put us off eating it.’*

The Latin writer Censorinus gives an even clearer account to the
same effect (1v, 7, A30):

Anaximander of Miletus said that in his opinion there arose out of water
and earth, when warmed, either fish or creatures resembling fish. In these
creatures men were formed, and the young were retained within until the
time of puberty; then at last the creatures were broken open and men and
women emerged already capable of finding their own nourishment.

The theory of Anaximander seems then to have been that human
embryos grew inside the bodies of the early fish-like creatures, and
later emerged as fully-formed men and women. His account proceeds
in the first place by deduction from the hypothesis that all life had its
origin in moist slime acted on by the heat of the sun, this being in its
turn only a particular stage in the evolution of the cosmos by the inter-
action of the opposites. It would acquire seeming confirmation either
from observation or from the lore of Egyptians or Orientals. The first
living creatures must therefore have been of a kind suited to a moist
habitat, perhaps rather like the prickly sea-urchin. A human infant
could hardly have survived under these conditions unless some special

* The last sentence is troublesome. Its logic seems to require, if Anaximander acted ‘just like’
the fire, that he did eat fish, or approve of eating it. This would also be a satisfactory reason why
his philosophy was less &mieis (‘humane’) than that of the Syrians and others. Plutarch no
doubt knew nothing of Anaximander’s actual habits of diet. But again, if this were so, he would
be more likely to assume that like most ordinary men he ate fish than that he preached an absten-
tion for which there is no other evidence at all. Yet the negative sense of 81éBaAe Tpés seems un-
doubted, however much one would like it to mean ‘he mistreated as food”: cf. 727D &mwalev fiuds
Trpds txetvartd hdn SioP&AAovTes and 809 F wpds THY Koxdaw SiaPeholpey adrrols. If the text is sound,
it must be intended to convey that Anaximander deprecated the eating of fish because it resembled
the action of fire in devouring parents, and the ‘unreasonableness” of his philosophy consists

simply in the fact that he justified the ban by his queer idea of men coming out of fish rather than
being &poyeveis xal olvtpogor with them. But if so, it is not very well expressed.
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protection were devised, and here the example of the galeus came to
his mind as a possible solution. This name was applied to dogfish or
sharks, and Plutarch, commenting on the parental affection of gales,
says (De Soll. Anim. 982c): ‘They produce an egg, and then the
creature itself, not outside, but within their own bodies, and nurse it
there and carry it as if there had been a second birth. Then when they
have grown larger they put them forth’; and more clearly in De Amore
Prolis 494C: ‘The galei in particular reproduce viviparously, and allow
their young to issue forth and feed, then take them back and enfold
them in the womb to rest.’

The species that Plutarch has in mind is no doubt the smooth dogfish
(mustelus levis, Aristotle’s yaeds & Aeios), a viviparous variety which
forms ‘the subject of one of Aristotle’s most celebrated descriptions,
and a famous example of his anatomical erudition’.* Aristotle (H4,
565b1) refers to the remarkable peculiarity that ‘the young develop
with the navel-string attached to the womb, so that, as the egg-
substance gets used up, the embryo is sustained, to all appearances,
justas in the case of quadrupeds. The navel-string is long, and adheres
to the under part of the womb (each navel-string being attached as it
were by a sucker), and also to the middle of the embryo where the liver
lies” He also associates himself with the common belief that ‘galei in
general can extrude their young and take them back again’ (565b24),
a belief which persisted in the middle ages. Burnet (EGP, 71, n. 2)
thinks that Anaximander’s comparison is sufficiently accounted for by
the anatomical details of the placenta and umbilical cord, and that there
is no need to associate him with the other belief. Much as one would
like to discover such faithfulness to observed fact in the first youth of
Greek natural philosophy, it seems hardly likely that Anaximander dis-
owned a belief which was still seriously held by Aristotle, and which
undoubtedly provides the best illustration for his purpose.*

* D’Axcy Thompson, Glossary of Greek Fishes, 41. See Thompson s.v. yohess for further
information.

* After all this discussion, it must be pointed out that the appearance of the yceof in Plutarch’s
reference to Anaximander depends on an emendation of the MS. text, which reads éomrep ol reheniol.
(See DK, crit. n. ad loc.) This makes no sense, and the correction may be taken as certain, especi-
ally since the difference between the two words, to a Byzantine copyist, might be no more than
that between MAAEOI and FAAEOL. Kirk however believes (KR, 142) that the comparison may

104



Anaximander’s Meteorology

(8) Meteorology

Anaximander’s reported views on meteorological phenomena pro-
vide further illustration of his principle of consistency, that events in
the present world must be attributed to the continued operation of the
same forces and processes that brought about its formation in the
beginning. This is especially obvious in his explanation of wind, which
he regarded as a flow of air, or as air in motion.

(o) Aétius (a24): ‘Wind is a flow of air, occurring when the finest [and
most moist] elements in it are set in motion [or liquefied] by the sun.” (The
reason for the brackets will appear below.)

(%) Hippolytus, Ref. 1, 6, 7 (a11): “Winds are produced when the finest
vapours of the air are separated off, and being gathered together are set in
motion; rain out of the evaporation given off from the earth by the sun’s
action.’?

As O. Gilbert remarked (Meteor. Theorien, 512), the brief note about
Anaximander inserted by Aétius in his section on winds seems to have
conflated Theophrastus’s reports of his explanation of winds on the one
hand and rain on the other. Comparison with Hippolytus suggests that
the cosmogonic process of apokrisis is still at work. After water had
been separated from earth, the sun drew vapour up from the water to
form the atmosphere. This in its turn, as the ‘separating-out’ continues,
divides into two substances, a lighter (finer, drier) and a heavier
(wetter). The former is set in motion as wind, the latter precipitated as
rain. It is all part of the same operation of peripheral heat on the moist
centre which in due course was responsible for the emergence of life.?

not be Anaximander’s, but put in by Plutarch as throwing light on Anaximander’s theory.
This is of course possible, but I do not agree with Kirk that the knowledge which it displays
is ‘unlikely” for Anaximander. Inhabitants of an ancient seaport probably knew more about
the facts of life among fishes than do the unscientific among ourselves.

* Reading uncertain. Translated here is s & yfis bmd 10U fAov dvadiBouévns. Cf. Diels, note
on Dox. 560. 10, Gilbert, op. cit. 406, n.

* The theory bears a superficial resemblance to Aristotle’s, and might therefore come under
suspicion of having been brought into conformity by our sources under Peripatetic influence.
Starting from his assumption of two sorts of exhalation, a dry and a wet, Aristotle continues
(Meteor, 360a1x): ‘Of these the exhalation containing the greater quantity of moisture is the
origin of rainwater, whereas the dry one is the origin and substance of winds.” But he goes on to
emphasize that, since the two exhalations are specifically different, the natural substances of wind
and rain are also different, and from that to criticize those who claim that the same substance, air,
becomes wind when set in motion (xwoupevov) and rain when condensed (cuviaTéuevov). This
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Once the air has been separated into wind (the light and dry part)
and rain-cloud (the heavy and wet), these, and in particular the wind,
are made to account for thunder and lightning. Thus Aétius (423), in
his section on thunder, lightning, meteorites, waterspouts and whirl-
winds:

Anaximander says that all these are caused by wind. When it is imprisoned
in thick cloud and forces a way out by reason of its fine texture and lightness,

then the tearing makes the noise, and the contrast with the blackness of the
cloud produces the flash.”

It would appear that, in the process of ‘separating-out’ of the air
into wind and cloud, some of the lighter and finer sort may find itself
so completely surrounded by the denser that it cannot easily complete
the process of ‘gathering together’ with its like. The result is a violent
explosion of the cloud, perceived by us as thunder and lightning.

Additional note: ‘ innumerable worlds’

Anaximander’s belief in ‘innumerable worlds’ has been the subject of
vexed and difficult controversy. Its natural place is earlier in the
exposition, but it seemed best to reserve it for an addendum owing to
its complexity and the fact that the problem cannot be stated at all
without constant reference to the Greek. Full discussion demands
more minute collation and examination of testimonies than is pos-
sible in a general work, but it should be worth while to indicate the
points at issue and their bearing on the general history of early Greek
thought.

Post-Aristotelian sources speak of Anaximander as having believed
in the existence of &meipor kéopor or &meipol oUpavoi—innumerable
worlds or heavens. (The phrase is &meipor T¢ TAfifer in Simpl. Cael.
202.14.) The main question at issue is whether this means a succession

was inevitably the view of the monist Anaximander, whose theory of progressive &mwéxpiois from
a single original substance involves as a necessary consequence that the substance forming wind
and rain is ultimately one. Cf. 349a20, where the same people are also said to define wind as
xlvnow &kpos, and see also Gilbert, op. cit. §23, n. 2. Kahn (Anaximander, 63) retains the full text
of Aét. and offers an explanation.

* Briefer statements are found in Hippolytus (a11) and Seneca (a23). Kahn (Anaximander,
zos) has pointed out how authentically this theory is reproduced by Aristophanes in the Clouds

404-7).
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of worlds following one another in time, or an innumerable crowd of
worlds coexisting in the vast body of the apeiron. Zeller argued for an
endless succession of single worlds. Burnet (EGP, 584L.) contested
this, and maintained strongly that Anaximander must have taught the
existence of an infinite number of coexisting worlds. Nestle, re-editing
Zeller’s history of Greek philosophy after his death, was persuaded by
Burnet’s arguments (ZN, 312, n.). Then in 1934 Cornford, in an
article in the Classical Quarterly (1934, 1—-16), vigorously defended
the original view of Zeller, subjecting the evidence to a thorough re-
examination and adducing fresh arguments in favour of the conception
of a temporal succession of single worlds.

Unfortunately Aristotle himself provides no definite lead. He
nowhere attributes a doctrine of &meipor kéopor or &meipor oUpavoi
explicitly to Anaximander. Speaking in De Caelo -(303b10) of
philosophers who posit one element alone, ‘either water or air or fire or
a substance rarer than water but denser than air’, he says that according
to them “this element is infinite and embraces Tévros Tous oUpavols’ ; but
it is at least doubtful whether in this passage he has Anaximander in
mind,® even if we could say that by oUpavoi he meant ‘worlds’.

All our testimonies therefore are later, and cannot be directly referred
back to Aristotle. They attribute to Anaximander either (&) &meipor
oUpawot or (5) &meipor kdopor or (c) both oUpavol and kéopot. It may
be convenient to have the passages collected, though some of course
must be seen in context before being made the basis of further
investigations.

() Aé&t. ap. Stob. (a17): *A. &meprivarto Tos dmefpous oUpavous Geols.
The Placita however have ToUs &otépas oUpavious Beols. See Cornford,
op. cit. 10.

(3) (@) Simpl. Cael. 615.15 (A17): &mepov 8t wpdsTos médeto, tvar Exn
XpTioBen pds Tés yevéoes &pBdves - ked kéopous Bt dmeipous oUTos kad EkaoTov
T6v kdopwv &€ &meipou ToU ToloUTou oTorgeiou UmédeTo dos Sokel.

(i) Simpl. Cael. 202.14 (not in DK): of 8t xod T8 mAfifa &mreipous
Kdopous, 6 *A. piv &mreipov TE peyda v &pxfv Béuevos &rreipous £€ alrrol

* Burnet (EGP, 55£) saw in the intermediate element a reference to Anaximander’s apeiron,
and Stocks in his translation followed him, but most scholars have been against the identification,
e.g. Zeller and Diels. See especially the arguments against it in Ross’s ed. of Arist. Physics,

p- 482.
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T& A0 kdopous Troleiv Sokel, AsUkirros 8t ki Anpdkprros dmeipous TéS
TATBe1 ToUs kb pous &v &relpey T Kevdd kad & &reipcov T T 01 TGV &rducov
ouvioTacbal pnot.

In these two passages the use of Sokei seems to indicate a certain
suspension of assent on the part of Simplicius. In the first the argu-
ment for the apeiron being infinite in quantity may well not have been
Anaximander’s (p. 84, above).

(iii) Simpl. Phys. 1121.5 (A17): of pév yd&p &melpous TG TAnBe Tous
kdopous Urrobépevot, ds of Trepl *A. kad AeUxiTrrov kol Anudkprtov kal Yotepov
of repi *Erikoupov, yvopévous alrrous kad pbeipopévous Umrélevto &’ &mreipov,
&AAcov piv &el ywopévav AAwv 8¢ pleipopévav, kad Thivkivnow &iSiov EAeyov.

The statement that there were innumerable worlds ‘some always
coming into being and others passing away’ introduces temporal
succession as well as spatial plurality. The atomists of course believed
in both. The previous phrase, ‘assumed them to come into being and
pass away everlastingly’, would fit Anaximander on the assumption
that he believed in only one world at a time. Here he is simply put with
the atomists as a believer in innumerable worlds, but in (ii) above
Simplicius correctly notes that the atomic world-view was different in
that they recognized (a) infinite empty space and (4) an infinite number
of atoms.

(iv) Agtius (A 14): *A....pnolTév vtav dpxvelvon T &reipov - &Ky dp
ToUToV TéwTa ylyveoho kal els ToUTo révTor ¢BeipeaBon. 1d kal yevwdchou
&mrelpous kdapous kod AW gbelpecton els TO &§ o ylyvesbau.

This passage in isolation would certainly be taken to refer to successive,
not coexistent, worlds.

(v) Agtius (ax7): *A., "AvaSipévns, *Apxéiaos, Atoyéuns, Asdkimrros,
Anpoxprros, ‘Emrikoupos &mefpous kdopous dv T Smelpe Kotk Tr&oov
Teprrywytiv.  (So Stobaeus. Ps.-Plutarch mentions only Democritus and
Epicurus and has mepiotoow for mepiorycoyriv.)

It is clear that after Epicurus had popularized the atomic doctrine of
innumerable worlds in infinite space there was a tendency to read this
view back into all earlier physical theory. On Anaximenes contrast
Simpl. Cael. 202.13, where he is said to have believed in &vo &meipov
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kéopov in explicit contrast to Anaximander’s belief in T TAfGe
&meipous xéopous. See on this Cornford, op. ciz. 5. Moreover, as
Cornford noted, Ps.-Plutarch not only omits the Milesians from the
believers in innumerable worlds, but speaks of ©oAfis kod of &’
arol (which must surely include Anaximander) as having believed
that our world exists alone.

The words xar& m&cav Tepiorywynv (or mepioTacw) are rather
obscure. Burnet, holding that Anaximander did believe in innumerable
coexistent worlds, and that these were visible as the stars, rendered:
‘in whichever direction we turn’; Zeller, more reasonably, ‘in every
cycle’ (of generation and destruction).

(vi) Aétius (A17): TGV &melpous &mrognvapévesy Tous kdopous A. Td
foov aldrous &méyeww AAMAwv, *Emrikoupos &vicov elvon 1O petafl TGV
kéouwv di&oTnuc.

The significance of this sentence will be referred to below.

(vii) Cicero, N.D. 1, 10, 25 (A17): Anaximandri autem opinio est
nativos esse deos longis intervallis orientes occidentesque, eosque innumerabiles
esse mundos.

(viii) Augustine, Civ. Dei VIIL, 2 (A17): Non enim ex una re sicut Thales
ex umore, sed ex suls propriis principlis quasque res nasci putavit. Quae rerum
principia singularum esse credidit infinita, et innumerabiles mundos gignere et
quaecumgque in els oriuntur; eosque mundos modo dissolvi modo iterum gigni
existimavit, quanta quisque aetate sua manere potuerit, nec ipse aliquid divinae
mentt in his rerum operibus tribuens.

This passage by itself would not be inconsistent with the idea of a
succession of single worlds, but no doubt Augustine’s source shared
the view that Anaximander believed in innumerable worlds in the same
sense as Epicurus.

I have referred already (p. 87, n. 2) to the difficulty experienced by
later interpreters in deciding whether Anaximander’s apeiron ought to
be classed as a monistic substratum or a mixture. His thought was too
primitive to recognize its own inconsistency.

(¢) (i) Simpl. Phys. 24.16 (a9): Aya & cirmiyv pnTe USwp pfTe &AAO T
TV kodoupbveov elvon oToryeicov, AN Etépav T @Uow &mrelpov, &€ fis
&movTas yiveobar Tous olpavous kad Tous &v olTols KoopoUs.
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(ii) Hippol. Ref 1,6, 1 (A11): oTos &pyv Epn TGV Svtewv QUoW Tk
ToU &melpou, & fis yiveoBon ToUs oUpavols kal ToOV &v clrols kéouov.

If Hippolytus in writing the singular xéouov has correctly reproduced
the text of Theophrastus, we may take it that the meaning was, as DK
say, not ‘wotlds in them’ but ‘order inherent in them’. (Diels, Dox.
132f., after lauding Hippolytus as ‘fidissimum excerptorem’, changed
the manuscript reading to kéouous to bring it into line with passages
(i) and (iii).)

@iii) Plut. Strom. (a10): Td &mepov...2§ oU &) no1 ToUs Te oUpavous
&rrokekpicBon kol kaBdAou ToUs &ravtas &melpous Svtas kdouous.

This passage, in which the worlds have become ‘innumerable’, the
words & oUTols are missing, and &mravtas has been transferred from
oUpawous to kbouous, has come into line with the atomist conception of
innumerable worlds. Simplicius and Hippolytus on the other hand, by
putting the xéoupor in the oUpavoi, appear to deny it (Cornford,
op. cit. 11).

In general, ‘a close examination of the doxographic tradition shows
that the further it gets from Aristotle and Theophrastus, the oftener
kéopotr is substituted for oUpavol and the more is heard of &meipor
kéopor” (Cornford, ibid.).

No less than the word &weipov, the words kéopos and oUpavds, as
used by those who were trying to interpret Anaximander, had more
than one meaning. It is perhaps more probable than not that Anaxi-
mander himself did not use kéouos in the sense of world or universe.
Basically the word meant ‘order’, though from an early date it com-
bined with this the meaning of ‘adornment’. (Order was after all, in
Greek eyes, a beautiful thing.) Because, to a Greek thinker, the most
notable thing about the universe was the order which it displayed (above
all in events on a cosmic scale like the movements of sun, moon and
stars), and this was what contrasted it most radically with the chaos
which he supposed to have preceded it, the word took on in addition
the special meaning of ‘world-order’ and then simply ‘world’. This
happened gradually, and there are passages in which it is difficult to
be sure how far it has progressed (for example Heraclitus, fr. 30); but
it is unlikely that the word, thus baldly used, would be unequivocally
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understood as ‘world’ before the fifth century B.c. It is, however, so
used by Empedocles in the middle of that century.! Whatever Anaxi-
mander wrote, our sources are ipterpreting, not quoting it.

In later philosophical writing, xdopos can mean () world-order,
universe; (4) a separate region within the world-order. Grammarians
say that Homer divided the universe (b m&v) into five xdopot : oUpavds,
water, air, earth, Olympus. (Other instances also in Cornford, op.
cit. 1.)

OUpavéds was used in three senses, distinguished by Aristotle in
De Caelo (278boff.): (i) the outermost circumference of the
universe; (ii) the heavens in general, including the paths of fixed stars,
planets, sun and moon, which were believed to lie in different planes,
some nearer to, some further from the centrally situated earth; (iii) the
universe as a whole. This certainly seems sufficient to justify Cornford’s
claim that ‘doxographers, meeting with statements derived from
Theophrastus about a plurality of kéouor or olpavol, might well be
in doubt as to the meaning of the word’.

Briefly Cornford’s view, which is given here as the most reasonable
yet produced, was that when Anaximander spoke, as he doubtless did
(in whatever Greek terms), of an infinite plurality of worlds, he meant
a succession of single worlds in time. When he mentioned &meipot
oUpawol, saying for instance that they were gods, he did not mean
worlds but something different to which we shall come in a moment.
Statements which refer unambiguously to innumerable coexistent
worlds (for example (8) (vi), above), or in which it would be strained
to say that the idea is not present, arose from a confusion between
oUpavoi and kéopor. This confusion is not due to Theophrastus, but
had its origin in assumptions natural enough once the Epicureans had
made generally familiar the atomists’ doctrine of innumerable worlds
arising haphazard at different points in infinite space.

If we agree that Anaximander held the doctrine of an everlasting
succession of single worlds, we need not bring into it, as Cornford did,
the wording of our single verbal fragment of Anaximander (discussed
above, pp.8of.). His statement that things perish into that out of which

* Emped. fr. 134, 5. See p. 208, n. 1, below, and for a good general discussion of the word
Kahn, Anaximander 219-30.
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they come, because they must make just recompense to one another,
seems rather to describe the cyclic, seasonal thythm that goes to the
maintenance of a single cosmos, not the reabsorption of the separated
contents of a cosmos back into the primal apeiron. But he held that the
world-order, as it had had a beginning, would also perish, and con-
trasted it with the immortal and indestructible character of the apeiron
itself. This is doubtless the meaning of the statement about &meipor
kéouor in Aétius ((8) (iv), above), which certainly seems to refer to
successive worlds.

The statement from Aétius in Stobaeus, that Anaximander called the
&meipous opavous gods,® refers on this view to the innumerable rings
of fire which are the stars, and which resulted from the splitting apart
of the original sphere of fire which surrounded the world at its begin-
ning. These it would be natural to call oUpavoi, in a sense corresponding
to one of those given by Aristotle, that is, any of the many heavens
which carry the heavenly bodies. Up to the time of Anaximander, the
Greeks had generally supposed that there was one single Ouranos, and
this Ouranos was of course a god, well known as such from the theo-
gony of Hesiod and elsewhere. In the strange and original cosmogony
of Anaximander it had split up and become many, and it is reasonable
enough that he should both have emphasized the fact that there were
now &meipor oUpavol and have retained the idea of their divinity,
especially since another ancient belief, which persisted in the philo-
sophers down to Plato and Aristotle and beyond, was the belief in the
divinity of the stars. When he is reported as having spoken of these
oUpavous kod TOV &v artois kdopov (or Tols. . .kdopous), then, ‘the
“heavens” being the rings of the heavenly bodies, the xdouos or kéouor
in them may be the region or regions of the world-order framed by
them’ (Cornford, 11).

Whether or not Burnet was right in maintaining with some of
the doxographers the opposite view, that Anaximander believed in
the simultaneous existence of a plurality of universes like our
own, scattered through the infinity of the apeiron, he says one thing
which is certainly contrary to what evidence we have. That is, that

* The substitution of &oépas olpavious in Plutarch’s version may represent, as Cornford
suggested, a gloss on the other. If so, it is a correct interpretation.
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these innumerable worlds are the stars themselves. The stars are
parts of this cosmos, formed from its original outer envelope of
fire.

If Anaximander said that there was an endless succession of single
wotlds, and also spoke of &rreipor oUpovol meaning a large number of
heavenly circles which we see as the stars, it is obvious that he used
language open to misconstruction if there was any antecedent tempta-
tion on the part of the doxographers to misconstrue him. This tempta-
tion was provided by the fact that the atomists of the fifth century did
believe in the coexistence of innumerable worlds in infinite space, and
in fact we find Anaximander expressly linked with them, and with their
successors the Epicureans, when he is described as having held the same
belief (cf. (&) (iii), (v), above). The curious post-Epicurean statement
quoted above as (8) (vi), assuming that the writer is thinking of spatial
and not temporal distance (and so far as Epicurus is concerned he
doubtless had the inzermundia in mind), may well reflect the confusion
already noted between xéopot and olpavoi. The distances between the
oUpavoi of Anaximander (sun to moon, moon to stars, stars to earth)
were in fact equal, being of nine earth-diameters (Cornford, 12). In
Cicero’s sentence ((8) (vii)) it is very difficult to decide whether the
longa intervalla are spatial or temporal, but in any case his source was
probably influenced by the Epicurean theory.

We know, however, that the belief of the atomists in innumerable
worlds was closely reasoned from their ideas about the nature of body
and of space. Not only is there no evidence for these ideas in Anaxi-
mander, but one may say with confidence that a clear philosophic
distinction between body and empty space was not made before the
fifth century, when it resulted from the criticism brought to bear by
Parmenides on earlier systems. The early monists had identified all that
exists (16 &v) with their primary physis, which was a material body.
Their logic had gone no further, but, said Parmenides, in effect, if
material body comprises the whole of that which exists (6 &v), then
what is not body cannot exist, that is, empty space is uf év, non-
existent. In the face of this unanswerable reasoning (for so it seemed at
the time) it required considerable boldness on the part of Leucippus
.and Democritus to assert the existence of empty space, and they could
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only do it in paradoxical terms. ‘They said that the non-existent exists
"no less than the existent.’X

Having asserted their right to speak of empty space as distinct from
any form of body, they went on to show that it must be strictly infinite,
using the kind of arguments which seem obvious today but had prob-
ably not been thought of before? In this infinite space they supposed
there to be an infinite number of atoms of different shapes, drifting with
aimless motion. If they formed a world-order in one part of the in-
finite void, it was unreasonable to suppose that they would not do so
elsewhere, though doubtless all the cosmoi would not be the same as
ours.3

The picture of reality presented by Anaximander is very different
from this, and represents, as should now be clear, a much more inchoate
state of thought. His apeiron is not empty space but body, and, more
than that, a body which is living and divine. This last fact gives addi-
tional support to the supposition that he did not imagine it as strictly
infinite in extent. We have already seen that his mind had probably not
grasped the notion of strict spatial infinity, and apart from that it is
difficult to believe that any Greek thought of a divine being as infinite in
extent. The pantheism of Xenophanes saw the divine All as a sphere,
and the aura of divinity still clings to spherical shape in Aristotle, who
regards the oUpavds as divine and says that the sphere is the only fitting
shape for it on account of its perfection. Just as the earth is at the centre
of the spherical universe, so Anaximander may have vaguely imagined
that the universe as a whole arose and had its being and perished
within a divine and spherical apeiron. ‘ Vaguely imagined’, let us say,
for, astonishingly rational as his system was in many ways, it looks as
if this were something he had taken for granted because the Greek mind
was not yet ready to argue out the implications contained in the notions
of the infinity or non-infinity of space.

(Kirk deals with the question of innumerable worlds in Anaximander
in KR, 121-6. On pp. 122f. he argues briefly that even the notion of

* Arist. Metaph. 985b4ff. They called the solid 74 8v, and the void T p1) 8v: 515 kal oUbiv
HEAAov TO &v ToU iy Svros elved paav,

* Some of the arguments repeated by Aristotle in the Physics (203b23) must come from the
atomists.

3 Hippol. Ref. 1, 13, 2, Democritus, A40.
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successive worlds, as well as coexistent, is implausible for Anaxi-
mander. Jaeger in the second edition of Paideia (1, 159) declared
himself convinced of the coexistence of innumerable worlds in Anaxi-
mander, contrary to his previous opinion, by the arguments of
Mondolfo’s L’ Infinito nel pensiero dei Greci. See now Kahn, Anaxi-
mander, 46-53.)

D. ANAXIMENES
(1) Date and writings

Anaximenes was also active about the middle of the sixth century, a
younger contemporary of Anaximander and probably still a young
man when Ionia changed hands after the defeat of the Lydian king
Croesus by Cyrus the Persian. He is described as friend, pupil and
successor of Anaximander.® Diogenes Laertius (11, 3) says that he
wrote in ‘a simple and economical Ionian style’, and although he no
doubt took over this verdict from one of his sources it allows us to
assume with confidence that the philosopher’s works survived into the
Hellenistic period. As a criticism it contrasts with Theophrastus’s
comment on the somewhat poetical language of Anaximander, and the
difference in style perhaps reflects a more prosaic and scientific approach
on the part of Anaximenes. We hear no more of the opposites conducting
a warfare like hostile powers or ‘making reparation’ for an ‘injustice’.

(2) Air as ‘arche’

Like Anaximander he was still firmly set in the monist tradition. That
is to say, the only conceivable explanation of the nature of things was
still one which showed how ‘all things proceed from one and are
resolved into the same’—that dogma which in the eyes of the ancient
world went right back to their legendary poets like Musaeus (D.L. 1, 3).
The chief interest of his system lies in his abandonment of the almost
nameless apeiron of Anaximander and the reasons which led him to the
choice of a different arche for all things. It was no longer to be some-
thing known only by its characteristic mark and so described in the

* The question of his precise date is complicated. See G. B. Kerferd in Mus. Helv. 1954,

117-21. On p. 121 Kerferd seems to treat the word &rodpos rather cavalierly when he suggests
that it may imply no more than affinity in doctrine with Anaximander.
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baffling way of early Greek thought by an adjective with the article—
the hot, the cold, the boundless. These as we have seen were not
qualities but qualified things, but Anaximenes chose rather to give his
arche a directly substantial name. It was air. Perhaps his thought went
further than Anaximander’s. The Boundless, when it had acquired
‘bounds’ and become differentiated into the variously qualified com-
ponents of a cosmos, was no longer the Boundless, but air could be
denser or rarer, hotter or colder and still remain the same substance.
Though conscious differentiation is still in the future, we are a step
nearer to the distinction between substance and quality, that distinction
which Aristotle erroneously supposed to have been fully present to the
minds of all his predecessors alike.! Yet what of the difficulties which
‘Anaximander had presumably felt in making one of the recognizable
forms of matter the arcke of the rest? Perhaps our best starting-point
for a consideration of Anaximenes lies in these words of Cyril Bailey
(Greek Atomists and Epicurus, 17):

It seems at first sight a retrogression that after the singular insight of Anaxi-
mander Anaximenes should have gone back to the idea that the primary
substance was one of the things known to experience and selected ‘air’. But
an examination of his theory shows that it was really an advance on Thales
and even on Anaximander himself.

It is not difficult to see the apparent retrogression to cruder ways of
thought, for it was an intellectual achievement to have understood that ~
all forms of matter known to experience must be regarded as existing
on the same level, so that if there is a single primary substance at all it
must-be a more primitive, a neutral and no longer perceptible state of
things, from which all alike had evolved. Why did Anaximenes go back
to one of the familiar forms of matter, and how can it be said that in so
doing he was making a real advance on Anaximander?

(3) Unconscious presuppositions
To introduce the motives which led Anaximenes to his choice of air,
it may be useful to make a general observation, which must certainly

* There is no need to suppose that this step was taken by Thales, even if he did call the
arche 48wp and not T Yypév. To give this kind of name to it after Anaximander was a different
thing,
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be made some time, about the nature of philosophical thinking as a
whole and that of the earliest philosophers in particular. Though not
new, it is essential to remind ourselves of it. Philosophy (and science)
develop from two different sources. There is what may be called the
scientific element proper, the combination of observation and conscious
rational thought which is all that the philosopher supposes himself to
be using and is often the only factor taken into account by the historian.
But in fact no human being makes use of rational thought and obser-
vation alone. The second factor is provided by the unconscious pre-
suppositions which are in his mind before he starts philosophizing at
all, and which may be an even more powerful influence than the other
on the system which he will ultimately produce. ‘

Under this head comes the difference between one individual and
another. William James described the history of philosophy as to a
great extent that of a clash of human temperaments. Temperament
being no conventionally recognized reason, the philosopher urges im-
personal reasons only for his conclusions. Yet his temperament gives
him a strongér bias than any of his more strictly objective premisses.
‘He feels men of opposite temper to be out of key with the world’s
character and in his heart considers them incompetent and “not in it”
in the philosophic business, even though they may far excel him in
dialectical ability.. .. There arises thus a certain insincerity in our
philosophical discussions; the potentest of all our premisses is never
mentioned’ (Pragmatism, 6). Many have made similar observations, as
for example Nietzsche, who in Beyond Good and Evil says that every
great philosophy is ‘the confession of its originator, a kind of involun-
tary and unconscious autobiography. Plato and Aristotle were wrong
in naming the desire of knowledge as the parent of philosophy; in fact
another impulse has only made use of knowledge as an instrument.’
Like most theses, this one can be falsified by being carried to an extreme,
but there is much truth in it. ‘

With this form of unconscious presupposition we are less concerned
at the moment. It is obvious that the bias of temperament will be
potent, for example, in inclining a man to a religious or a materialistic
interpretation of the universe, and it may loom more largely when
we are ready to discuss the difference between the two main lines of
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tradition in early Greek philosophy, the Ionian and the Italian or
Pythagorean. But in addition to the vagaries of individual temperament,
there is another type of presupposition to which men are born, and
which finds expression in the very language which they are compelled
to use—" that groundwork of current conceptions shared by all men of
any given culture and never mentioned because it is taken for granted
as obvious’.X These traditional conceptions (or it may be a new outlook
moulded by the pressure of recent history, as in some of the forms taken
by existentialism after the war of 1939) are powerful in every age, but
had freer play in the early Greek philosophical systems than in most
others. All later systems have had their predecessors. They start by
appraising and modifying the systems of others. But the Milesians had
no philosophical predecessors. Before they embarked on their con-
scious reflective activity, the ideas which filled their heads concerning
the nature and working of the universe were derived from popular
pre-philosophical thought, steeped in myth, and it is perhaps worth
noting that the only literature with which they were acquainted was
poetical. Moreover the bonds of language, in which all philosophy is
to a greater or less degree enmeshed, lay particularly heavy upon them,
for they had not the latter-day advantage of reading in a variety of
tongues. The degree to which they attained a rational outlook is ad-
mittedly astonishing. The mere fact of writing in prose was a great
step forward. Indeed the effect of emphasizing the background of
popular mythology against which these men must be seen should be
rather to increase than to belittle their intellectual stature, by bringing
home the difficulties with which they had to contend. At the same time
the world-view with which they grew up was not without effect on
their maturer thought, and it may sometimes hold the key to an other-
wise unintelligible feature of their systems.

This reminder may be useful at various stages of our inquiry. To
return to Anaximenes, I would suggest that there were two kinds of

* F.M. Cornford. See The Unwritten Philosophy, viii, and cf. also W. A. Heidel, Harv. Class.
Stud. 1911, 114: ‘Such common points of view would naturally not be the subject of discussion.
Just because they constituted the presuppositions of all reflection they would be ignored, al-
though they foreshadowed the inferences to be drawn from them....This fact renders the
history of ideas difficult.’
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reason which led to his choice of air as the arce, one arising out of the
train of thought which he was consciously pursuing, the other more
entangled in those unconscious presuppositions which were his in-
heritance from the current and popular views of his time.

(4) Explanation of change: rarefaction and condensation

As to the first, the air, we are told, was to be an arcke in the same sense
as the Boundless of Anaximander, as that out of which all things had
their being and into which they were all resolved again. (E.g. Aét., B2;
Hippol., A7 init.) But the problem which especially interested Anaxi-
menes was that of the process by which these changes occurred. If
matter did not always remain in its primary state, was it possible to
offer any natural explanation of why, or at least how, it changed and
developed the many manifestations under which it appears in the present
world-order? This question of process receives great prominence in all
accounts of his system, and we may safely conclude that he thought it
one which his predecessors had failed to tackle satisfactorily.
Anaximander’s notion of the primitive state of matter had been a
fusion of the opposites so complete that their individual characteristics
were entirely submerged and as opposites they could not yet be said to
exist; in his own eyes the apeiron was one. Their subsequent emergence
was due to a process of separation, a kind of winnowing caused by the
eternal motion of the living matrix (the nature of which motion is
nowhere specified in our sources). This was a brilliant conjecture, but
it was legitimate to suppose that it was entirely arbitrary. Moreover
although it doubtless came to Anaximander with the force of a new
idea, and he intended the word ekkrisis or apokrisis to have a purely
scientific meaning, we at least may remind ourselves of something else,
while recognizing that Anaximenes was in no position to use it as a
criticism. We have seen (pp. 68f., above) how this conception of the
creation of a cosmos as the separation of what had previously been
mingled was at the bottom of many early mythological and poetic
cosmogonies, both Greek and other. The examples are sufficient to
suggest that there lies behind it some universal tendency of the human
mind. It is one of those preconceptions of tradition of which I have
spoken, and it is scarcely credible that it did not exert an influence
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on a pioneer of rational thought like Anaximander in his assertion of
‘separation’ as the fundamental process behind cosmogony.

Such criticism was not for Anaximenes, but he could at least lay stress
on the arbitrary character of the assumption and point out that Anaxi-
mander’s explanation of the changing forms of things invoked no known
and recognizable process of nature. To account for the world-order by
natural causes (he seems to have argued), one must show its origin to
have been due to some process which can still be verified today as
bringing about the transformation of one form of matter into another.
Such a verifiable natural process was exactly what Anaximenes had to
offer, the process of rarefaction and condensation.

Aristotle in the Physics (187a12) divides the natural philosophers
before his time into two classes. There are those who regard the under-
lying substance of things 45 one, identifying it with water, air, fire or an
intermediate body, and generate the rest from it by a process of rare-
faction and condensation; and there are those who suppose the con-
traries to have pre-existed in the smgle princip /e, from which they can
then be separated out. Their ‘one’ is thereforein reality a mixture, and
among these he puts not only the plurahsts Empedocles and Anaxa-
goras, but also Anaximander, to whose ?zjv&?&n is;more analytic mind
could not concede true unity.

Among the first class he mentions no names, but the one early philo-
sopher for whom the process of rarefaction and condensation is
attested beyond doubt is Anaximenes, whose choice of air as his
primary principle Aristotle himself attests (Metaph. 984a5). Theo-
phrastus in one part of his history of philosophy went so far as to
attribute this explanation of genesis to Anaximenes alone, a statement
which Simplicius felt obliged to correct on the authority of Aristotle,
who, as he says, in this passage includes a whole class of thinkers alike.
There can, however, be little doubt that what Theophrastus says is
nearer the truth. Cherniss has shown how Aristotle here, in attempting
to accommodate the earlier natural philosophers to his own outlook, has
oversimplified his classification.” Probably, as Zeller suggested,

* Simpl. Phys. 149.32, Cherniss, 4CP, 49ff,, 55. Here is one case at least where Theo-
phrastus has not slavishly followed Aristotle. McDiarmid’s note (Hary. Class. Stud. 1953, 143,
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Theophrastus® had only the early Ionians in mind in the passage quoted
by Simplicius, since he would certainly have agreed that Diogenes of
Apollonia in the next century followed Anaximenes in this respect.
But at least there can be no doubt that he did say ‘only Anaximenes’,
and did not merely mean by this (as Diels proposed) that he was the
first to introduce this theory. That was obvious, and Simplicius would
have felt no need to contradict him.

Elsewhere Simplicius gives the following description of Anaxi-

. menes’s theory:

(a) Phys. 24.26, A5: ‘Anaximenes of Miletus, son of Eurystratus, the
companion of Anaximander, also posits a single infinite underlying substance
“of things, not, however, indefinite in character like Anaximander’s but
determinate, for he calls it air, and says that it differs in rarity and density
according to the different substances. Rarefied, it becomes fire; condensed,
it becomes first wind, then cloud, and when condensed still further water,
then earth and stones. Everything else is made of these. He too postulated
eternal motion, which is indeed the cause of the change.’

The account of Hippolytus clearly goes back in the last resort to
Theophrastus also, but is differently expressed and adds some further
information.

(5) Hippol. Ref. 1,7, 1, A 7: * Anaximenes, another Milesian and the son of
Eurystratus, says the arche is infinite air, out of which proceeds whatever
comes to be or has done so in the past or will exist in the future, gods also and
the divine. Everything else is made from its products.* Now in form the
air is like this: when it is most evenly distributed (or uniform: éucAdTarTos)
it is invisible, but it is made visible by hot and cold and wet and movement.
It is in constant movement, otherwise the things which change could not
do so. It assumes different visible forms as it is rarefied or condensed.
When dispersed more finely, it becomes fire. Winds on the other hand are
air in process of condensation, and from air cloud is produced by concen-
tration (lit. ‘felting’).3 The continuation of this process produces water,

n. 72; the passage is much too relevant to his thesis to be thus relegated to a note at the end)
cannot alter the fact.

* Not Simplicius, as McDiarmid (foc. cit.) misquotes Zeller into saying.

* Lit. “offspring’. The double sense of genesis (coming-to-be in general, and birth in parti-
cular) is probably still making its influence felt on cosmogonical thought.

3 Miletus was, after all, a famous centre of the textile industry, which may account for his even
more homely comparison of the starry vault to a ‘little felt cap’ (miriov).
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and still further condensation earth, while stones are the most condensed
form of all. Thus the most important features in genesis are contraries, hot
and cold.’

The early part of this passage should no doubt be read in conjunction
with the version given by Cicero.

(¢) Cicero, Acad. 11, 37, 118, A9: ‘After Anaximander his pupil Anaxi-
menes postulated infinite air, the products of which are however determined.
These are earth, water and fire, and from them comes everything else.’

To get rid of a small and troublesome point first, the odd statement
in Hippolytus that air first has its own ‘offspring’, and everything else
is generated from them, seems to be explained by the speaker in Cicero.
The ‘offspring’ of air are the other elements, earth, water and fire, and
everything else is made up of these. This suggests two stages in the
making of the world, the formation of the elements by condensation
and rarefaction of the air, and the production of ‘the rest’, by which
must be meant chiefly organic, living nature. It has been thought
unlikely that having once hit on the process of rarefaction and con-
densation as sufficient to explain even the genesis of stones from air,
Anaximenes should feel the need for a secondary process as well, and
Theophrastus as the fountain-head of the doxography has therefore
been blamed for reading into Anaximenes the later theory of the four
elements or ‘simple bodies’ as such, and their combination. This
theory, expressly formulated by Empedocles and adapted by Aristotle
to his own explanation of change, was not yet consciously articulated.
It was called forth by the criticism of Parmenides and resulted from a
deliberate abandonment of the monistic position. But it is incredible
that it should have been a sudden invention. Anaximander with his
primary oppositions between hot and cold, wet and dry, was preparing
the way for it. All our evidence about him indicates that although no
doubt there were other opposites, these four had a distinct primacy as
cosmogonical agents. We have seen with what consistency he employed
the action of hot and dry on cold and wet to explain the origin of
everything, from the formation of earth and stars to the birth of the
first animals. Cherniss goes too far when he says (4CP, 55): ‘Neither
his “contraries” nor those of any of the Presocratics were a single set
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of opposed agencies but an indefinite number of physical ingredients.”
Moreover by speaking of the arche as air, instead of simply denoting it
by its leading characteristic with article and adjective, Anaximenes as
we have seen took a step towards the distinction between substance
and affection. When the inconsistencies of the monistic hypothesis
became too obvious to be ignored, the fourfold scheme by which
Empedocles replaced it lay almost ready to his hand in the systems of
his predecessors, requiring only to be clarified and raised to the position
of an ultimate. It is more than likely that Anaximenes followed
Anaximander’s lead in holding that the first products of the modification
of air were fire, water and earth, and that though the Aristotelian
‘elements’ or the Empedoclean ‘roots’ are still in the future, these
three (the fiery, the wet and the cold par excellence) had a certain
primacy for him as they had had for his mythological predecessors to
whom Ouranos, Gaia and Oceanus were primal divinities.

It does not of course follow that once these were formed, a different
process supervened to produce the contents of the natural world.* What
Anaximenes said about this we do not know, for our sources are com-
pletely silent about his views on the origin of organic nature. Presum-
ably he had nothing to say on this subject comparable to the bold and
imaginative account of Anaximander.

‘ Anaximenes and Diogenes (of Apollonia)’, says Aristotle (Metaph.
984a35), ‘make air prior to water and in the fullest sense the origin of
the simple bodies.” The process by which they are detrived from it is
simple, and little needs to be added to the explanations of the doxo-
graphers. He chooses air as primary because he seems to think that in
its invisible state, as atmospheric air, it is somehow at its most natural,

* Cf. Kahn, Anaximander, 133fL., a detailed discussion of the evidence for the origins of the
ideas of elements and opposites. On p. 149 he writes: ‘Whatever terminology may have been
used by the sixth-century Milesians, it is certain that their conception of the natural world
contained, in potential form, a view of earth, water, air, and fire as “members” or “portions”
of the cosmos.” However, the account in Simplicius does perhaps suggest, as Kahn later notes
(156, n. 2), that the tetrad was not yet exclusive, and that Anaximenes included wind, clouds,
and stones among the ‘primary products’ of air. (My own text was written before Kahn’s book
appeared.)

* It would not necessarily follow even if our authorities in the Aristotelian tradition supposed
that it did. But in fact they make no mention of any process other than rarefaction and con-
densation, and indeed Simplicius (De Caelo, 615 .20) says that Anaximenes madeair the principle,
&pelv vopizev 1o ToU &pos siadAolwrov Trpds peTaPortv.
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and as it would always be if left alone, so to speak, like a piece of
rubber which no force is at the moment either stretching or com-
pressing. But it is not left alone, for he agreed with Anaximander in
postulating an everlasting motion as a result of which its ‘uniform” state
(as Hippolytus says he called it) is disturbed and it becomes rarefied or
condensed in different places, taking on various visible forms as a
result. It was to him an obvious fact of experience that the air on a
damp day becomes visible as mist, and that by a continuation of the
same process the mist or cloud solidified still further into rain or other
forms of water; and we still give the name of condensation to that un-
pleasant process so familiar in some parts of England whereby the air
turns to water and drips down the walls of our houses. When water is
heated the reverse process occurs. It turns first into visible steam, and
then mingles with the invisible air. By an extension of these familiar
processes he supposed it to be on the one hand further solidified into
earth and stones, and on the other, as it became rarer still, to become
hotter until it ignited as fire.t

We observe that the new process was linked with Anaximander’s
doctrine of opposites. The hot and dry were connected with rarity, the
cold and wet with density. This was done explicitly, and with an attempt
at experimental proof, as we learn from an interesting passage of
Plutarch in which, along with the account in his own post-Aristotelian
terminology, he claims to repeat one of Anaximenes’s own technical
terms:

(&) Plut. De Prim. Frig. 7, 947F, B1: ‘As Anaximenes held long ago, we
must not allow either the hot or the cold in the category of substances; they
are common affections of matter supervening on its alterations. What is
compacted and condensed he says is cold, but what is rare and “loose’”
(that I think is the actual word he used) is hot. Hence, he said, there is

* We can of course detect an inconsistency here, which Plato pointed out in his Timaeus.
In A. E. Taylor’s words (Timaeus, 316): ‘If you are really in earnest with the doctrine of cyclical
transformations, you must hold that whatever it is that is invariant throughout change, it cannot
be a sensible body. 4/ sensible bodies must be on the same level; if one of them is a “phase”,
all must be “phases”.” If such a thought did not occur to Anaximenes that is no doubt due, in
part at least, to the second kind of motive which, as is suggested below (p. 127), led him to the
choice of air as the basic principle. At the same time, in spite of what some have said, Anaxi-
menes certainly deserves the credit of having recognized the invisible atmospheric air as a sub-
stance; and it is scarcely a sensible one.

? xohapdv,
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something in the saying that a man blows both hot and cold with his mouth,
for the breath is cooled when the lips press and condense it, but when it
issues from an open mouth it is rarefied and becomes warm.’

Since one of the minor present-day controversies about Greek

philosophers concerns the extent to which they made use of experi-
ment, a brief excursus is perhaps permissible here. It is a controversy
from which the recently-mentioned unphilosophical preconceptions
are not always absent. Professor Farrington is convinced of the
scientific character of Ionian thought, and since his definition of science
is a Marxist one (‘the system of behaviour by which man acquires
mastery over his environment’), he naturally tends to derive their
theories from practical techniques and exalt the experimental side of
their work. Cornford on the other hand, who saw them in a very
different light, was perhaps apt to belittle this aspect of it. Without
taking sides in the general argument, one may mention a point in which
Cornford seems to have done less than justice to Anaximenes, and,
though not of central importance, it has a certain interest of its own. In
Principium Sapientiae (p. 6) he wrote:
Anaximenes affords another instance of a hypothesis which no one tested.
He held that differences of heat and cold can be reduced to differences of
density; steam is hotter and less dense than water, water hotter and less
dense than ice. If that is so, a given quantity of water ought to fill less space
when frozen. Had Anaximenes set a jar full of water outside his door on a
frosty night and found it split in the morning, he might have found out that
ice fills more space than water and revised his theory.

This result would certainly have puzzled him, but the fact remains
that his general theory was right, and if he had performed the experi-
ment and based any generalization on the results, it would only have
led him into error. In general, bodies do of course expand as their
temperature rises, and contract as it falls, a principle which makes the
thermometer possible. Water itself expands as it is heated, and contracts
as it is cooled, until it reaches a temperature of 39° F (4° C). Then for
some reason as it becomes colder and passes freezing-point it ceases to
contract and begins to expand. This exception to the otherwise uni-
versal truth that bodies expand by increase of temperature is still
unexplained, that is, scientists have still failed to relate it to any general
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law. It is perhaps hardly fair to Anaximenes to blame him if, having
correctly divined an almost universal truth, he failed to observe the
single exception which has hitherto baffled the efforts of scientists to
explain it.”

There are two points in particular in which the achievement of
Anaximenes contributed to the progress of thought. (1) With him the
word aer first comes to mean, in its primary significance, the invisible
substance around us which we call air today. Although all things are
ultimately formed by modifications of it, yet it is to this that the name
is propetly applied rather than to mist or cloud or any other of the
visible forms of matter. Hitherto the word aer had generally signified
mist, fog or darkness—something at least which obscured the vision
and hid any objects which it surrounded. It stood for the darkness
with which Zeus had covered the battle-field before Troy when Ajax
uttered his famous prayer: ‘Save the sons of the Achaeans from the
aer....Slay us, if it be but in the light.” Hearing the prayer, Zeus
straightway ‘scattered the aer and thrust aside the mist, and the sun
shone out and all the battle was plain to see’. (. xv11, 647, 649.) To
Anaximander also the substance surrounding and concealing the wheels
of fire which were the heavenly bodies was aer. For the early Greek
mind darkness itself was a substance, the ‘sacred darkness’ (fepdv kvépas)
of Homer. Not until Empedocles do we meet the idea that it is some-
thing merely negative, an absence of light. (2) With Anaximenes
apparent differences of kind or quality are for the first time reduced
to a common origin in differences of quantity. Burnet remarked
(EGP, 74) that this makes the Milesian cosmology for the first time
consistent, ‘since a theory which explains everything asa form of a single
substance is clearly bound to regard all differences as quantitative. The
only way to save the unity of the primary substance is to say that all
diversities are due to the presence of more or less of it in a given space.’

Here again he is well ahead of Anaximander in clarity of thought, and
the introduction of a quantitative criterion for qualitative differences
not only rounded off the Milesian monistic systems but bore remarkable
fruit in later Greek and European thought. We are still at the very
beginning, the first dawning of rational explanation, and there is no

* G. Vlastos criticizes Cornford’s remark on other grounds in Gnomon, 1955, 66.
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question of Anaximenes having made any mathematical applications of
his new principle. That advance may justly be credited to the Py-
thagoreans. But by the statement of the principle the essential first step
has been taken along a path which is still being followed. That physical
phenomena—colour, sound or whatever it may be—can be expressed
in the form of mathematical equations—in other words, that all dif-
ferences of quality are reducible to differences of quantity, and only
when so reduced can be regarded as scientifically described—is an
assumption on which all modern physical science is based. By
accounting for all qualitative differences of matter by different degrees
of condensation and rarefaction of the one basic stuff, Anaximenes
is already, we cannot say providing, but demanding a quantitative
explanation. He was the originator of the idea, and such was its
importance that it was perhaps an excusable exaggeration on the part
of Theophrastus to attribute it to him ‘alone’. He probably wished to
emphasize that the principle of condensation and rarefaction was
Anaximenes’s own.
(5) Air, life, and divinity

The rational motive, then, which led Anaximenes to his choice of air
as arche lay in the wish to discover a natural explanation of the
manifold variety of physical phenomena consistent with a monistic
view of reality. This he thought he had detected it in the processes
of condensation and rarefaction. There would also, I suggested, be
motives influencing him less consciously, because they sprang from
the general climate of thought in which he and the other Milesian
thinkers were living, and which they shared with their unphilo-
sophical fellow-countrymen. He assumed, like Anaximander, that
the original source and fount of being (that is, for him, the air) had
been in motion from all time, and that this was what made its
changes possible. ‘He too makes motion everlasting’, said Theo-
phrastus, and added that this eternal motion is the means whereby
change takes place.” One may rightly say ‘assumed’, for like Anaxi-
mander (and doubtless Thales also) he offered no explanation of
this. To Aristotle the omission seemed indefensible. Matter was one

* Ap. Simpl. (a5). So also Hippolytus (A7), the Stromateis (46) and Cicero (A10).
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thing, and a moving cause another, so that if matter was in motion, the
natural philosopher should be able to point to some separate agent—
separate conceptually at least, if not physically—to which the motion
was due. But this discrimination belongs to a more sophisticated stage
of thought than that of the sixth century, which as yet conceived of no
opposition between an inert matter on the one hand and a force
arousing it to motion on the other. The arce of the universe was not
matter in that sense. It was eternal being, and because eternal and the
arche of everything else, it was of necessity uncaused, or else self-
caused. It was not only the matter or subject of motion, but itself the
cause. What then, one may ask, in the thought of the time, answered to
the description ‘self-caused’ or ‘self-moving’? The answer is soul or
life (psyche). The arche was something alive, not only eternal (&iSiov)
but immortal (&dvorov) and therefore divine (Bsiov). So Anaxi-
mander called his apeiron, and Thales too, as we saw good reason to
believe, was impressed by the links uniting moisture and life. These
links were so strong thatit seemed perfectly reasonable, as it had through
the preceding centuries of pre-philosophical imagination, to regard
moisture as the original fount and cause of life and therefore of every-
thing else.

In making air his selection, an air in perpetual motion, Anaximenes
also was respecting an age-old and still flourishing popular belief
which associated, and in fact identified, breath and life. That the
air which we breathe should be the life itself which animates us is a
common idea, and the breath-soul a world-wide conception. Among
the Greeks we meet this idea both outside and inside the realm of philo-
sophical thought. I have dealt with it fairly fully elsewhere,* but may
perhaps repeat here sufficient to show that the equation of air with soul
or life was not the invention of any single philosophic or religious indi-
vidual or school, but must have originated in the mists of early popular
belief.

The idea that a female could be impregnated, and thus new life
originated, by the wind alone goes back to the /Zad, in which the
horses of Achilles were born to their mother Podarge by the wind
Zephyros. Eggs laid by birds without sexual union were according to

* The Greeks and their Gods, ch. §.
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Aristotle called wind-eggs or Zephyr-eggs, ‘because in springtime the
birds were observed to inhale the breezes’. This reminds us of a passage
in Virgil which, although belonging to a later age, no doubt contains
the explanation of the birth of Achilles’s horses in Homer. In spring,
he says, the mares stand on high crags with their mouths turned
towards the Zephyr to catch its breezes. In this way they are made
pregnant by the winds without sexual union.?

According to the sacred poetry of the Orphics ‘the soul enters into
us from the whole as we breathe, borne by the winds’. At the opposite
extreme we find the materialist Democritus saying much the same thing
in the terms of his own atomistic world-view: ‘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’ (i.e. of the surrounding atmosphere), ‘thus preventing the
expulsion of the soul which resides in the animal. This explains why
life and death are bound up with the taking in and letting out of breath;
for death occurs when the compression of 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.”* Probably for
Democritus the soul-atoms were even smaller and finer than those of
air, but at least he subscribed to the general notion that it is by breathing
in the air that we acquire the life-principle.

Diogenes of Apollonia took up in the fifth century the doctrine of
Anaximenes that air was the primary substance, and developed in
particular this point that it was not only the origin of all things but also
the element of soul in the universe, and therefore had special affinities
with the soul in animal and human beings. The following are among the
excerpts from his book on nature which are given by Simplicius
(Diog. frr. 4 and 5):

Mankind and the other animals live on air, by breathing; and it is to them
both soul and mind.

The soul of animals is the same, namely air which is warmer than the air
outside, in which we live, though much colder than that near the sun.

* JI. xv1, 150; Ar. H.4. 559b20, §60a6; Virg. G. m1, 271ff. Lucian, De Sacrif. 6 calls
Hephaestus a wind-~child because Hera bore him without Zeus.
* The authority for both these statements is Aristotle, See De An. 410b28, De Resp. 47228.
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In my opinion that which has intelligence is what men call air, and by it
everything is directed (kupepvioSca—the verb that Anaximander applied
to his apeiron), and it has power over all things; for it is just this substance

which I hold to be god.

It is a logical consequence of these statements that there exists a close
affinity between the divine or universal mind and our own, and
according to Theophrastus this conclusion was duly drawn by Dio-
genes, who said that ‘the air within us’ is ‘a small portion of the god’
(De Sensu, 42, Diog. A19). It is no wonder that such a belief was made
to serve the purposes of a mystical religion like that expounded by the
Orphics, as well as those of natural philosophy. When Aristophanes
laughs at the new divinities, Air and Respiration, and ridicules the
notion of the kinship between the air and the human mind (Clouds, 627,
230), he no doubt has in mind the fashionable philosophico-religious
theories; but it cannot be denied that in so far as these theories had
caught the popular imagination, they owed much of their success to
the fact that similar beliefs were rooted in folk-consciousness.

These and other examples which could be adduced, as well as the
cumulative effect of evidence from other cultures, put it beyond
reasonable doubt that ideas of this sort must have been a part of the
familiar background of Anaximenes’s upbringing. They would help to
make the choice of air as arche a perfectly natural one, for, on the
hylozoist view which he shared with the other members of the Milesian
school, the stuff of the world had at the same time to be the stuff of life.
It is therefore only what we should expect when we are told that he
said the air was god (Cicero and Aétius, A 10).* There are also, it seems,
other gods and ‘divine things’ which are not eternal but have their
origin from air. So Hippolytus (quoted above, p. 121) and St Augustine
(Civ. Dei, vi1, 2, A10): Nec deos negavit aut tacuit; non tamen ab ipsis
aerem factum, sed ipsos ex aere ortos credidit. What Anaximenes had in
mind when he spoke of these other gods we are not told, and perhaps
there is little point in guessing. He may have tried in this way, like
Epicurus in a later age, to find room for the gods of popular belief

* Cicero’s words are (V.D. 1, 10, 26): aera deum statuit eumque gigni. It is a curious mistake,
but there is no doubt whatever that for Anaximenes the air as arche has existed from all time.
Perhaps there has been some confusion between the primal air itself and the Beovs ke 8efa which
arise from it.
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within the framework of a rational philosophy of nature. He may have
had the other elements in mind, the ‘offspring’ of air as he called them.
These were already associated or identified with deities in popular
thought: Gaia the earth was a goddess, for water there was Oceanus,
and for fire Hephaestus. What he says about the heavenly bodies makes
it unlikely that he thought of them as divinities.

There is evidence also that he drew the same analogy as his follower
Diogenes of Apollonia between the function of the air in the universe
at large and that in man, that is, his soul. This appears from a passage
in Aétius which reads as if it were intended as an actual quotation from
Anaximenes, though this has been hotly disputed in recent times:

Aét. 1, 3, 4, B2: ‘Anaximenes of Miletus, son of Eurystratus, declared
that the origin of existing things was air, for out of it all things come to be
and into it they are resolved again. “Just as our soul,” he says, “which is
air, holds us together, so breath and air surround the whole cosmos.” Air
and breath are used synonymously.’

It is perhaps impossible to decide just how far this sentence preserves
the actual wording of Anaximenes,* but Theophrastus and his epitom-
izers evidently believed themselves to be keeping to it pretty closely,
nor is there any good reason to doubt that the sentence faithfully
communicates his doctrine. Burnet, who accepts the fragment, has
perhaps contributed unwittingly to its rejection by later critics, for
he comments (EGP, 75) that it is ‘an early instance of the argument
from the microcosm to the macrocosm, and so marks the beginning
of an interest in physiological matters’. Kirk adduces the same fact
as an argument against its genuineness: ‘The parallel between man
and cosmos is first explicitly drawn by medical speculation in the

* Reinhardt, Wilamowitz, Gigon and Kirk hold that it is so altered as to distort its meaning.
It is accepted as a genuine fragment by Kranz, Nestle (ZN, 319, n. 1) and Praechter (Ueberweg,
51; the other reff. will be found in Kirk, HCF, 312). Vlastos (4JP, 1955, 363 with n. 55) holds
that ‘though much of the wording of this fragment is doubtful, there is no good reason to doubt
that it paraphrases an analogy drawn by Anaximenes himself’. Exception is taken in particular
to the words ouykparel, kéopos and Tveline. That kéopos in the sense of world-order came into use
only later is possible, though if anyone wished, like Nestle, to use this passage as evidence to
the contrary, it would be difficult to prove him wrong. The same applies to Tvelua, which comes
under suspicion of having a Stoic flavour. If this is so, the remark of the doxographer that &fp
and Tvelpx are used here synonymously (by Anaximenes?) is curious. On the use of xéopos
see further p. 208, n. 1, below.
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fifth century (HCF, 312) Apart from the fact that this argument
comes pertlously near to a pesizio principu, the assumption of an
affinity between the soul of man and the all pervading cosmic divinity
has no more to do with the mse of phystological and medical science
than had the probable assumption of Thales that moisture was the
prmciple of life (p 62, above) It 1s primanly a religious assump
tion, not one which appealed to the mheritors of the Olympian
pantheon of Homer, but one which seems to have belonged particularly
to the religious ferment that affected a different stratum of the popu
lation 1n the sixth century and gave r1se to the sacred poetry known as
Orphic The promulgators of zelezar m the name of Orpheus were
concerned 1n the religious sphere with the same problem of the relation
between the One and the Many which mn a different form was the
problem of the Milesian philosophers In both forms 1t was a Living
problem m the sixth century * If then we are to trust to e prior
reasons drawn from the chmate of contemporary thought (which 1s all
that the sceptics would have us do), there 1s no need to deny to Anaxi-
menes the analogy between microcosm and macrocosm which 1s
expressly attributed to hum here, and 1s 1n any case a probable con-
sequence of the simple fact that he looked upon the arr as (2) the arche
and divine, and (8) the stuff of the human soul ?

(6) Cosmogony and cosmology

In the details of cosmogony and cosmology Anaximenes can hardly be
sad to have nvalled the combmation of reasoring power and bold
1magmation which characterized Anaximander, but was m some ways
more nave  As Anaximander s cosmos was surrounded by the apezron,
s01s Anaximenes s by the air, which, as we have just seen, 1s also called
breath (pneuma) n what purports to be a quotation or near quotation
The suspicion of Stosc mfluence here 15 lessened when one sees that
according to Anstotle the Pythagoreans described the universe as

Cf. Guthrie, Gr ek and the r Gods 316and H rv Th ol Rev 1952 87~104

In Hippoer De Nat Hom 1 (vi 32 Lattré) Sabinus (a contemporary of Galen) read otrre
Yép wumw dpa Myw & &bpwm womep A afubvns  Cf also Phuloponus De 4n 9 o
Hayduck (DK, A23) 18t Sepfov [ Ty yuxf J womp A ked T £5T& Steotkdiy Anaximenes 15
probably ncluded among the &1 p { T &5 of whom Anstotle speaks n. D An go5a21 A yivns
8 womep kan Erep { mwves &fpa [ Ty Wuxh ¢ kot vworoed 1)
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breathing in from a ‘limitless pnewma’ outside it.* It may be inferred
that, as the analogy with the soul suggests, the world for Anaximenes
is alive and breathing.

We are told (Strom. 11, A6)—though no further explanation is
vouchsafed—that the earth was the first part of the cosmos to come into
existence, engendered of course by compression of the air. Ofits shape
and situation we have the following reports:

(a) Stromateis (A6): “As the air “felted”, earth, he says, came into being
first, quite flat; wherefore it rides, as is reasonable, upon the air.’

(5) Hippolytus (a7): ‘ The earth is flat, riding upon the air.”

(c) Agtius (A20): ‘Anaximenes says it is table-shaped.’

(d) Aétius (a20): ‘ Anaximenes says that it rides upon the air owing to its
flatness.’

(¢) Aristotle, De Caelo, 204b13 (A20): ‘Anaximenes, Anaxagoras and
Democritus name the flatness of the earth as the cause of its remaining at rest.
It does not cleave the air beneath it, but settles on it like a lid, as flat bodies
to all appearances do; owing to their resistance they are not easily moved
even by the wind. The earth, they say, owing to its flatness behaves in the
same way in relation to the air immediately underneath it, which, not having
sufficient room to change its place, is compressed and stays still owing to the
air beneath, like the water in klepsydrai. For this power of the air to bear a
great weight when shut up and its motion stopped, they bring forward
plenty of evidence.*

The audacity of Anaximander’s idea that the earth remained poised
without support at the centre of the universe, simply because it was at
the centre, was too great for his friend and successor to be able to
accept it, and he returned to Thales’s hypothesis of a material support.

The earth having been formed first, the heavenly bodies originate
from it, and though those of them that are visible are now of fiery
substance, they are all in origin earthy.

(@) Stromateis (a6, continuation of (a) above): ‘And the sun, moon and
other heavenly bodies originate from earth. He argues at any rate that the
sun is earth but acquires great heat from its swift motion.”3

* See pp. 278£., below. Aristotle also referred to this breathing of the world in his lost book on
the Pythagoreans (fr. 201 Rose). On this Pythagorean doctrine see Baldry, CQ, 1932, 30f.

* For the klepsydra see note ad loc. in the Loeb edition.

3 The reading of the last few words is doubtful, but the sense scarcely affected.
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(4) Hippolytus (a7): “The stars originated from the earth, because
moisture arose from it, which being rarefied gave rise to fire, and of this, as
it rose aloft, the stars are composed. There are also earthy bodies in the
region of the stars, revolving with them.’

(c) Aétius (A14): ‘Anaximenes said that the stars are of the nature of fire,
and that they enclose® certain earthy bodies also which revolve together with

them and are not seen.’
(d) Aétius (a15): ‘He said the sun is flat like a leaf.’

This theory of the origin of the heavenly bodies from the earth, so
that even ‘the sun is earth’, shows at least how consciously emancipated
was Anaximenes’s mind from any religious preconceptions; but it lacks
the cogency of Anaximander’s account. His theory of ‘separation’
allowed for both extremes, fire and wet earth, to be produced together.
Vaporization and drying, which accounted for all the rest of the cosmos
including animal life, were then readily explicable by the action of the
enveloping fire on the cold wet centre, whereas in Anaximenes’s scheme
it seems that fire itself is to be produced from earth by a vaporization
which is difficult to explain. Why he should suppose it necessary that
the first result of the air’s motion was to condense some of it to earth,
and that the rarefaction producing fire should only result secondarily
out of moisture from the earth (thus obviously passing once more
through the stage of invisible atmospheric air), our fragmentary
sources do not enable us to say.

It is arguable that Anaximenes, having advanced his single brilliant
and fruitful hypothesis of condensation and rarefaction, did not pay so
much attention to the detailed working-out of a system. If so, the
common background of these thinkers would lead one to expect him
to produce something more closely related to the mythical cosmo-
gonies which preceded them. This is perhaps what happened. To derive
all the heavenly bodies from the earth sounds strange and original, but
in Hesiod’s Theogony (126—7) ‘Earth first bore the starry Heaven,
equal to herself, that he might cover her all round’.

* mepiya is a little difficult, but, especially in view of the Hippolytus passage, can hardly mean
(as Zeller thought) that each star contained an earthy core. Presumably they ‘surround’ them,
as the air wepiéxer the world, i.e. the earthy bodies are all somewhat nearer the centre than are the
stars. This would be necessary if they were intended to explain eclipses. ("Actpx and &oTépes are
of course here used of the heavenly bodies in general.)
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Lacking Anaximander’s curious tubes of mist, Anaximenes must have
had to seek another explanation of eclipses, and many modern authorities
have thought this to be the reason for the invisible earthy bodies in the
heavens. If so, this was one helpful step on the part of a thinker to
whom, as Boll rightly remarked, astronomy owes in general very little.
It is, however, only a guess.

The sun, he said, is flat like a leaf (A&tius, A15), and it and the other
heavenly bodies ‘ride upon’ the air owing to their flat shape, just as
the earth does (Hippol. A7). There is, however, a remarkable, isolated
passage in Aétius (A14), in which Burnet and others have very reason-
ably seen some corruption:

Anaximenes held that the stars are fixed like nails in the crystalline (or ice-
like) substance; some however that they are fiery leaves like paintings.

Whatever the meaning of the last two words (the constellations—Bear
or Wagon, Orion and the rest?), the theory that the heavenly bodies are
‘fiery leaves’ is surely Anaximenes’s, and the statement that owing to
their flat shape the air supports them in their revolutions is inconsistent
with supposing them to be fixed in a solid crystalline sphere. Some
scholars (for example Heath, Aristarchus, 42£.) infer that Anaximenes
was the first to distinguish between planets and fixed stars, the former
being ‘flat like leaves’ and free to move irregularly, the latter attached
to the solid wheeling outer circumference or dome of the universe.
On this view the report of Aétius (a1y) that ‘the stars execute their
turnings when pushed aside by condensed and resistant air’ would
refer to the planets only.?

There are obvious objections to attributing a crystalline heaven to
Anaximenes. He connected solidity with cold, rarity with heat (81);
and if fire ‘rose aloft’ and became the stars at the outer edge of the
universe, it is difficult to see how the air in the same region became

* Kirk (KR, 156) thinks that the invisible earthy bodies were falsely transferred to Anaximenes
from Diogenes of Apollonia, to whom they are also attributed. He asserts that in any case their
function willhave been to explain meteorites, not eclipses, on the grounds that this was the purpose
of their introduction by Diogenes and that Anaxagoras posited similar bodies although he knew
the true cause of eclipses.

* Heath takes Tpomad to refer to their revolutions in their respective orbits, not to solstices, and
suggests that this meaning could be got from the original text (Aét. 11, 14, 3) by reading &vious
(sc. &oTpas) for Evior (in spite of the neuter &oTpa immediately before, a difficulty which he does
not mention).
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frozen solid. But the lamentably large gaps in our knowledge may
preclude us from understanding how his mind worked here, and, more
generally, a little further reflexion on the word kpuoToAAoadrs is
prompted by the thought that there is no particular reason why
Theophrastus or a later doxographer should have fathered it on him
unjustifiably. The risk of contamination from any of their favourite
schools of thought was slight, for the later spheres of the Pythagoreans,
of Aristotle and of the Stoics were not of a kind which could be
described by this word. From Aristotle onwards, and probably for
many before him, the outer heaven was of pure, invisible fire or aizfer.
The notion of a hard, crystalline sphere or spheres, so dear to astro-
nomers and poets of medieval and renaissance days," was a rare one in
Greek thought, and where it does seem to occur is a little puzzling.
The common arrangement of a cosmos continued to be what it was for
Anaximander: earth at the centre with water upon it, air or mist
around that, and fire, including the heavenly bodies, taking the outer-
most place.

There are, however, indications that both Parmenides and Empe-
docles combined this arrangement with the attribution of a solid cir-
cumference to the whole. We read that in Parmenides’s ‘Way of
Seeming’, ‘that which surrounded’ his mysterious heavenly rings ‘is
solid like a wall, and under it comes the fiery ring’. Not only is no
further explanation vouchsafed, but a little later Aétius is saying that
‘aither is uppermost and surrounds everything’, and in a summary of
descriptions of the heaven he lists Parmenides with others who say
that it is fiery. We are equally unfortunate in having no actual fragment
of Empedocles’s poem dealing with this point, but according to
Aétius again he believed that fire itself had the power of ‘freezing’ or
solidifying. Lactantius (whose source is Varro) describes Empedocles’s
heaven as aerem glaciatum, and the version of the Stromateis is that fire
occupies the space under the coagulation (éyos) of air, a parallel to
the situation of the fiery ring of Parmenides.>

Perhaps then Anaximenes anticipated Empedocles here, though it is

* Who in all probability took it over from the Arabs: see Dreyer, Planetary Systems, 289.
* Aet. 11, 77, 1 (Parm. A37), I1, 11, 4 (A38); I, 11, 2 (Emped. A51), cf. 60 and Ar. Probl.
937a14; Lactant. in Emped. o51, Strom. a30.
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difficult to see how he would accommodate such a view to his general
association of heat with ‘the rare and loose’. There is, however,
another possibility. In later Greek at least, the word “crystalline’ need
by no means imply the hardness of ice or glass, and we need not suppose
that either Anaximenes himself, if he used the word, or whoever may
have first used it to explain what he found in Anaximenes, intended it
to bear that sense. To medical writers like Celsus or Galen the crystal-
line lens of the eye was known as ‘the crystalline moisture’ or in Latin
a gurta humoris. The word occurs a number of times in Galen’s De Usu
Partium, and at one point he describes this crystalline moisture as being
surrounded with ‘a clear moisture like that in an egg’. This finds a
near parallel in Celsus, who writes that the liquid called by the Greeks
kpuoTo\hoerdns is itself ovi albo similis.X

This use of the term in a physiological setting to mean a viscous
transparent liquid ‘resembling the white of an egg’ makes it at least
possible that Anaximenes was following his contemporary and associ-
ate Anaximander in supposing the world to be surrounded, not by a
hard and glass-like substance, but by a transparent membrane. Since
we can say even more confidently than we could of Anaximander that
he regarded the world as a living and breathing creature, it is highly
probable that he also used the physiological analogy in describing its
birth and structure. The word fjAos, commonly a nail, occurs several
times in later Greek meaning a wart or other kind of callus.?

With characteristic intellectual boldness, Anaximander had seen the
heavenly bodies as performing complete revolutions, carried round both
above and below the centrally-poised earth in their rings which were
segments of a dissected sphere. Anaximenes revived the idea that they
only go round, not under the earth. The testimonies are these:

(a) Hippolytus (a7): ‘He says that the stars do not go under the earth,
as others have supposed, but round it, as the small felt cap turns about our
head. The sun disappears not beneath the earth, but concealed by its higher
parts and on account of its greater distance from us.’

(8) Aétius (A14): ‘Anaximenes says the stars circle round the earth, not
under it.’

* Galen, De Usu Part. %, 4 (vol. 11, 70.9 Helmreich), Celsus vi1, 7, 3 (280. 2 Daremberg).
* For references see Guthrie in CQ, 1956, 40—4, where the suggestions here put forward are
elaborated with further evidence.
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In view of the above, one may add the following from Aristotle in
which Anaximenes is not mentioned by name.

(c) Aristotle, Mezeor. 11, 354227 (trans. H. D. P. Lee): ‘An indication that
the northerly parts of the earth are high is the opinion of many of the ancient
meteorologists that the sun does not pass under the earth but round its
northerly part, and that it disappears and causes night because the earth is
high towards the north.’

What with his stars like paintings, and his cap which turns round on
the head, Anaximenes’s taste for homely human similes cannot be said
to be very helpful.* However, he clearly retreated from the progressive
view of Anaximander to the more primitive belief that the universe was,
effectively at least, a hemisphere rather than a sphere. Mythographers
had told how the sun, when he set in the west, was carried round the
encircling stream of Ocean in a golden boat to rise in the east again.?
Under the earth was a mass of compressed air, the shape or extent of
which is never mentioned, and if it is to do its job of supporting the
earth in the manner described by Aristotle, the earth must reach to the
circumference of the cosmos, thus making it practically impossible for
the heavenly bodies to pass beneath. How exactly this theory of their
disappearance behind higher ground in the north was accommodated
to observation is something that we can only guess, and has been much
disputed. But on one astronomical point Anaximenes improved on
Anaximander, for the report in Hippolytus (a7) that according to him
‘the stars give no heat owing to their great distance’ shows that he
abandoned the strange doctrine that the stars are nearer the earth than
is the sun.3

* Those who wish to take the revolving cap more seriously will find something about it in
H. Berger, Gesch. d. wissenschafilichen Erdkunde d. Griechen, 79. Teichmuller found significance
in the fact that the ancients, like the members of some public schools, wore their caps on the backs
of their heads. (See Heath, Aristarchus, 41.) He does not say that they habitually wore them too
large. Itis the idea of movement which makes the simile so bizarre. Could the miMfov have been
a turban, and oTpépeten mean ‘is wound’ round the head? Turbans may have been worn in
Miletus in Anaximenes’s time as in later ages until Turkey went republican and western.

* U. Holscher in Hermes, 1953, 413 says, on the authority of F. Boll, Zeitschr. f. Assyr. 1914,
361, n., that the idea that the sun and moon go round instead of under the earth is Babylonian.

3 It was revived solely by Leucippus (D.L. 1%, 33), who also spoke of the inclination of the
earth towards the south, which he invoked in explanation of eclipses!
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(7) Meteorology

In his description of meteorological phenomena, Anaximenes seems to
have followed Anaximander as closely as the difference between their
primary world-processes would allow. Air in swift motion, i.e. wind,
“is already slightly condensed, and further condensation produces
clouds, rain, snow and hail. Thunder and lightning were for him, just
as for Anaximander, the effect of a cloud being split by the force of
wind, and he apparently thought that phosphorescence in the sea pro-
vided some sort of parallel to the lightning (Hippol. A7, Aét. A17). He
also spoke of the rainbow, no longer a radiant goddess Iris but only the
effect of the sun’s rays on densely compacted, air, which appeared in
different colours according as the sun’s heat or the cloud’s moisture
prevailed (a18). He had also observed an occasional rainbow at full
moon. Of his opinion about earthquakes we have Aristotle’s account:

Anaximenes says that when the earth is in process of becoming wet or dry

_it breaks, and is shaken by the high ground breaking and falling ; which is why
‘earthquakes occur in droughts and again in heavy rains: for in droughts the
earth is dried and so, as just explained, breaks, and when the rains make it
excessively wet it falls apart.t

(8) Conclusion

In spite of the scantiness of the record, it needs little imagination to see
Anaximenes as a well-defined character, and this may perhaps be
permitted in a summing-up. The vivid imagery attributed to him
suggests a man interested in and observant of his fellows at their daily
tasks, observant also of the more striking and picturesque phenomena
of nature, though probably not in the patient and painstaking way that
umnakes the typical scientist. The air is felted like wool, the earth reminds
him of a table, the circling sun and moon of leaves borne up in an
eddying wind, the stars perhaps of nails or rivets or warts. He recalls
the phosphorescent glitter that drips from an oar-blade as it rises from
the water, and the faint colougs that he has seen (‘but not often’) in the

* Meteor. 365b6, trans. H. D. P. Lee. If the account in Ammianus (xv1I, 7, 12, Anaxi-
mander, A28) really refers to Anaximander, we have here also a remarkably close similarity
between the theories of master and pupil. But more probably the single MS. which gives instead
the name of Anaximenes has preserved the true attrtbution.
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light of a full moon. Like a true Ionian, his freedom of thought is so
little inhibited by any sense of awe that he can compare the starry
wvault to a felt cap, and use the diminutive form in doing so. Ranging
thus untrammelled, his mind put later ages in its debt by hitting on the
inspired notion that if the genesis of the world was from a single
substance, its changes could only be due to there being more or less of
it in a given space. Condensation and rarefaction provide the universal
clue to becoming and change, and if he was too impetuous to submit
himself to the detailed thought and investigation which might have
produced a fuller and more consistent cosmological scheme, the central
idea remains and has borne its fruit.
Religion had little appeal for him. Perhaps there were gods? if so
\they like everything else must be formed from the air, which was after
all alive (what else could its eternal, uncaused motion mean?) and
_manifested in our own selves as the psyche which at once integrates
and animates the body. Such a man would accept this like his fellow-
Tonians (and like a later secular thinker of Ionian stock, Democritus)
as a fact of nature. A similar belief could be the basis of a mystic’s
hope, but in the face of other evidence about Anaximenes we cannot
credit him, as some have done,* with mystical tendencies himself.

E. THE MILESIANS: CONCLUSION

Three main points occur if one wishes to summarize briefly the chief

characteristics of the Milesian philosophers and their legacy to later

Greek thought. Their view of nature was rational, evolutionary,
L hylozoist.

(@) Essential as it is to be aware of the persistent effects of mytho-
logical conceptions and modes of thinking, enough has been said about
these, and it should not now be misleading if in a summing-up one
emphasizes rather the revolution in man’s thought about the world and

.its history which their purely rational approach brought about. Briefly,
it meant that the causes operating in the beginning were to be regarded
as the same in kind as those which we see operating now. To one
reading in Hesiod of the succession of human ages, the heroic, the

* ¢Auch in diesem Physiker spricht noch ein Mystiker mit’ (K. Joel, Gesch. d. ant. Philos. 270).
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silver and the golden, then further back to the reign of Kronos and the
older gods, and finally right back to the very birth of the gods from the
marriage of Heaven and Earth, it must have seemed that as one went
back in time the world became less and less like that of ordinary
experience, and governed by forces of a different kind. It is true that
up to and beyond Hesiod’s day divine interference was supposed by
many to account even for contemporary events to which we should
assign perfectly natural causes. But take a passage from the T%eogony,
say the battle of Zeus and his allies with the Titans. Great rocks are
hurled, the earth and its forests are set on fire, they crash and cry aloud,
the surface of the land heaves and boils as does the sea. Heaven rocks
and groans and Olympus is shaken to its base. Lightning and thunder,
flame and thunderbolt are the weapons of Zeus, and all nature is con-
vulsed before his enemies the Titans can be overcome and consigned
to Tartarus deep beneath the earth. Events of those days, or the days
when Prometheus stole the fire, were events of a different order, they
were different in kind, from what went on in the Boeotia of Hesiod
himself or the world of those who came after him.

Yet until the rise of a more scientific outlook in Miletus, there was
no alternative explanation of the past. Aristotle, who was no friend to
the ‘sophisms’ of mythology, makes it clear that with Thales a new
spirit emerges, a spirit which the man of reason could respect. The haze
of myth is dissipated, with extraordinary suddenness, from the origins
of the world and of life. Instead we find what is, all things considered,
a remarkably successful attempt to push back to the very beginning of
things the operation of familiar natural processes like the condensation
of moisture. The formation of the world has become a purely natural
event from which the clash of supernatural powers is eliminated, even
if the ways in which those powers had been formerly imagined to
work must be admitted to have influenced the mechanism of the natural
causes in terms of which these men were now speculating. We may be
inclined to underrate the astonishing completeness of their triumph
because, thanks to the Ionians themselves, their premiss quickly
became the universally accepted premiss of all science: that is,
the hypothesis that, as Henri Frankfort put it, ‘a single order under-
lies the chaos of our perceptions, and furthermore that we are able to
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comprehend that order’. Yet, as he truly comments, to act on that
hypothesis was at the time to proceed with preposterous boldness on
an entirely unproved assumption.

(6) Cosmogonies are either creative or evolutionary. With the
possible exception of Orphic ideas, which never gained wide popular
favour, it may be said that an evolutionary conception of the origins
of the world was the only one that had so far been mooted among the
Greeks. Brought up in the religious tradition of the Hebrews, we are
accustomed to associate this term with the scientific outlook of a
Darwin, but in Greece the early mythical accounts were themselves of
evolutionary type. Unlike Jahwe, the Greek gods had not created the
world, and the Milesians, in so far as they thought along evolutionary
lines, were retaining an earlier framework though stripping it of its
mythological covering. Mythology too had presented an initial state of
confusion—in which for example, as we have noted, heaven and earth
were mingled together in ‘one form’—out of which the present world-
order has gradually emerged. The myths described this evolution in
terms of the marriages and begettings of the personified elements
themselves, the philosophers ascribed it to natural causes; but neither
regarded it as a creation, the work of an original god standing apart
from, and working on, an original matter distinct from himself.
Writing from the different standpoint of a Christian and a Platonist,
Augustine thinks it necessary to explain, after saying that Anaximenes
believed in the existence of gods, that nevertheless the airy substance of
the world was not created by them but they actually took their origin

- from it.

It follows that neither the writers of theogonies nor the Milesian
philosophers admitted the notion of design (Téxvn) as responsible for
the world-order.

This had immensely important consequences for philosophy, which
do not, however, become immediately apparent. For the present,
thought rests content in the idea that nature herself has generative
power, and by nature (pUots) is meant an actual material substance—
that of which the world is made—which is assumed to be alive and so
capable of initiating the changes to which it is itself subject, a fact which
the Milesians expressed by referring to it not only as water or air or the
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boundless, but also as god or the divine. This was not an assumption
with which thought could rest content. Later philosophers became dis-
satisfied with it, and tended in varying degrees to separate the ideas of
life and matter and see them as residing in different entities. Anaxagoras
in the time of Pericles is the first to separate Mind explicitly as that
which ordered the universe in the beginning, declaring it to be entirely
apart from matter.” This would seem to give more than a hint of con-
scious design, et it is well known how loud were the complaints of
Socrates and his followers Plato and Aristotle that although Anaxagoras
posited Mind at the beginning, when it came to working out the
subsequent processes by which the world had evolved he made no use
of Mind at all, but alleged purely mechanical causes just like the others.

Diogenes of Apollonia, a younger contemporary of Anaxagoras,
restored for a while the finity of matter and spirit in a single living

¢ substance which for him, as long before for Anaximenes, was air.
Possibly under the influence of Anaxagoras, he laid stress on the
mental qualities of this divine element, going so far as to say (fr. 3)
that without its intelligence the universe could not have been ordered
as it is, everything keeping within its due bounds, summer and winter,
night and day, foul weather and fine; and if you reflect, he adds, you
will find that everything else is disposed in the best possible manner.
This seems to go a long way; yet for Diogenes as for the Milesians
intelligence is still only an attribute of the primary matter which is
itself subject to the evolutionary process. We have not yet arrived at
the true idea of creation, to which Plato attached so much importance,
and which sets the divine Craftsman and his material over against and
independent of each other from the beginning.

The influence of the Ionian tradition was in fact in the other direc-
tion. As the notion of a divine generative power inherent in nature
itself became more and more difficult to retain, and the idea of art or
design proceeding from the mind of an independently existing being
Thad not yet emerged as a serious competitor, there came to be asserted
as the ultimate cause the ofily possible alternative: chance, or a blind,
unreasoning necessity. These were the causes invoked by the Atomists,
in whom the Ionian succession finds its logical conclusion. Natural

T ufpencran oUSevl yphpam (fr. 12).

143



The Milesians

forces work blindly, without any conscious aiming at a particular end,
and from their interaction there happens to emerge a cosmos. Empe-
docles too taught that the cosmos, including plant and animal life, came
about by the purely random interplay of the four elemental substances.

This philosophy which exalted as first cause a ‘nature’ operating in
a purely mechanical and non-teleological way, and looked upon
intelligent design as something secondary both in time and importance
and operating only on the human plane, was seized on in the fifth
century by opponents of the traditional framework of religion, morality
and law, and threatened to exercise an influence over a far wider field
than that of natural philosophy. For Plato, inheriting the moral ideas
of Socrates at the beginning of the fourth century, it represented a
spiritual peril, and he summoned all his mental powers to oppose it.
This controversy will concern us later, but meanwhile, since the atti-
tude so hateful to Plato undoubtedly owes its ultimate origin to the
early Ionian philosophers, we may glance at his own description of it
and keep it in mind as we proceed.

According to them [writes Plato in the Laws (X, 889 4)], the greatest and best
things are the work of nature and chance. Smaller things are wrought by
art, which received from the hands of nature the formation of the great and
primary works, and moulds and contrives all the smaller sort, which in fact
we call “artificial’.. . . Let me put it more clearly. They assert that fire and
water and earth and air all exist by nature and by chance. None of them is the
product of art, and the bodies next after them—the earth, sun, moon, stars
and so forth—were produced by them acting as purely lifeless agents. Then
they drifted at random, each according to its particular capacity, fitting to-
gether as happened to be practicable, hot with cold, dry with moist, soft
with hard, as many as were combined in the mingling of opposites, of
necessity and as chance ordained. In this manner and by these processes
were generated the whole heaven and everything in it, all animals also and
plants. Neither intelligence, nor god, nor art, they say, is the cause, but, as
I have told you, nature and chance. Art, as a product of these forces, came
later. Itis something mortal, from mortal origins, and later produced certain
toys which have no great part in reality but are a kind of imitations re-
sembling the arts themselves.

(c) In speaking of the evolutionary character of nature as viewed by
the Milesians, it has been necessary to say much about their hylo-
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zoism also, since these two aspects prove to be inseparable. It only
remains to add that this question of whether, and to what extent, life
is inherent in matter, the moving cause identified with the body moved,
will be found to run as a leading thread through the whole development
of Presocratic thought. For the Milesians the union of matter and
spirit in a material substance like air is an assumption that raises no
doubts and calls for no argument or defence. As Aristotle rightly said,
they were not at all dissatisfied with themselves. Gradually, but only
gradually, the difficulties of such a conception become apparent, and
some of the obscurity of their successors—Heraclitus for instance—
may be explicable by the fact that matter and spirit are tugging more
and more strongly at the bonds which unite them, but philosophers
have not yet become fully aware of where the trouble lies, nor of the
necessity to separate the two. The climax comes with the declaration of
Parmenides that motion and change are impossible and inadmissible
conceptions. Those who followed him were dominated by the necessity
to escape from this disconcerting conclusion, and their attempts to do
so led not only to the assumption of a plurality of primary substances
in place of the single arche of the Milesians, but in the end to the hypo-
thesis of a moving cause outside and above the substance of the
physical world.
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IV

PYTHAGORAS AND THE PYTHAGOREANS

The history of Pythagoreanism is perhaps the most controversial sub-
ject in all Greek philosophy,” and much about it must remain obscure.
For this there are several good reasons, which are themselves not
without interest. The subject is not only obscure but highly complex,
and its complexity demands above all a clear statement at the outset of
what is to be attempted and the outline of a plan of campaign.

First, is it justifiable to put a general account of the Pythagoreans at
this early point in the exposition? Pythagoras was a contemporary of
Anaximenes, but his school existed, and its doctrines developed and
diverged, for the next two hundred years. Little can be attributed with
certainty to the founder himself, and much Pythagorean teaching is
associated with the names of philosophers of the late fifth or early
fourth century. There is, however, no doubt that Pythagoras in-
augurated a new tradition in philosophy, sharply divided in purpose
and doctrine, as in external organization, from anything that we have
met hitherto, and that from his time onwards this new current is some-
thing to be reckoned with. The Italian outlook exists in contrast to the
Ionian, and an individual philosopher is likely to be influenced by
sympathy with, or reaction against, the one or the other. Pythagoras
himself is mentioned by the contemporary writer Xenophanes and by
Heraclitus not many years after his death, and for an understanding of
the development of thought during the fifth century it is important to
have some idea of the fain features of Pythagorean teaching which
were certainly known to the philosophers of the period.

The attempt might be made to treat at this point only the earliest
phase of the school, leaving until their proper chronological place the
developments and divergences that culminated in a Philolaus and an

* No one can clim even to have plumbed what a modern scholar has despondently called
‘ the bottomless pit’ of research on the Pythagoreans. In any case the scope of the present work
forbids us to enter into all the detail and take part in every dispute.
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Archytas and the use which they made of the latest mathematical and
astronomical discoveries. This, however, would immediately meet the
difficulty that our sources are in many cases too vague to allow of
certain decision concerning the chronological sequence of doctrines or
their attribution to a particular thinker. Moreover although divergences
occurred, and strongly individual philosophers arose within the school,
it was characteristic of the Pythagoreans to combine progressive
thought with an immense respect for tradition. All revered the founder
and claimed to belong to his brotherhood, and underlying any diver-
sity of doctrine was an abiding unity of outlook. For the historian of
philosophy the important thing is to understand as far as possible the
spirit and doctrinal basis of this outlook as it existed up to the time of
Plato. Lack of this understanding is a severe handicap in the study of
Plato himself, on whose thought Pythagoreanism was so obviously a
major formative influence. This pre-Platonic Pythagoreanism can to a
large extent be regarded as a unity. We shall note developments and
differences as and when we can, but it would be unwise to hope that
these, in the fragmentary state of our knowledge, are sufficiently
distinguishable chronologically to allow the separate treatment of
earlier and later phases. The best course will be that which Aristotle
himself felt forced to adopt before the end of the fourth century B.c.
On the whole he regards the ideas of all previous generations of
Pythagoreans as sufficiently homogeneous to be spoken of together,
but in his general treatment he sometimes refers to or criticizes a tenet
which he confines to ‘some’ of the school or to a named individual
within it. At this distance of time we can hardly hope to do more.

The obscurity which surrounds the Pythagoreans is not merely due
to the external circumstance that, as with the Milesians, most of the
early records have perished. It is intimately bound up with the nature
of the school itself. It was of the essence of Pythagoreanism that it
should cause these difficulties to later interpreters, as indeed to most
interpreters outside its own fellowship, and a summary of the diffi-
culties that face us will be in part a summary of certain characteristics
of the brotherhood itself. In this way the problem of the nature of the
evidence, always prominent at this early stage of Greek thought, takes
on here an altogether new and enhanced importance.
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It seems best therefore first to enumerate the chief difficulties which
stand in the way of a historian of the school, secondly to indicate
briefly the resources and methods at the disposal of scholars to overcome
these difficulties, and only after that to attempt, thirdly, an outline of
the most interesting and important tenets and characteristics of the
school. If at this third stage it should prove impossible, without undue
loss of clarity, to complicate the account by a constant citation of
authorities for every statement made, the two foregoing sections will at
least have indicated the kind of process by which the results have been
attained, and hence the degree of credence which they are likely to
merit.

A. DIFFICULTIES

With Pythagoras the motive for philosophy ceases to be primarily
what it had been for the Ionians, namely curiosity or technical improve-
ment, and becomes the search for a way of life whereby a right relation-
ship might be established between the philosopher and the universe.
Plato will serve as witness to this well-known fact. In the Republic,
deploring the uselessness of poets, he criticizes Homer thus (6ooB):

Do we hear that Homer himself in his lifetime became for certain people
personally a guide to their education? Are there any who admired him as
disciples a master, and handed down to later generations a Homeric way of
life, like Pythagoras, who himself was especially admired on this account,
and his followers down to this day are conspicuous among the rest of men
for the Pythagorean manner of life as they call it?

Pythagoras was indeed as much a religious and political teacher as a
philosopher, and founded an organized society of men pledged to uphold
his teaching in practice. For the present we are only concerned to notice
one or two inevitable consequences of this.

(1) In a society which is a religious sect rather than a philosophical
school, the name of the founder is held in particular veneration. He
tends to be, if not actually deified, at least heroized or canonized, and
in consequence his memory gets surrounded by a haze of legend. This
happened early to Pythagoras. Herodotus (1v, 95) tells how he was
brought into relation with the Thracian figure of Zalmoxis by a story
that Zalmoxis had been his slave and pupil. Herodotus himself is
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sceptical, and in fact Zalmoxis was undoubtedly a deity of Thrace.
The legends were well launched by the time Aristotle wrote his treatise
on the Pythagoreans. Quotations from this work speak of their
‘highly secret’ division of rational creatures into three classes: gods,
men, and beings like Pythagoras. Aristotle told also the stories of how
Pythagoras had appeared in two places at once, how when he was seen
stripped it was observed that he had a golden thigh, how once when he
crossed a river the voice of the river-god was heard saying ‘Hail
Pythagoras!’, how he killed by his own bite a snake whose bite was
fatal, and so forth. He was credited with prophecies, and the men of
Croton identified him with the Hyperborean Apollo.* For the events
of Pythagoras’s life we have no earlier source than Aristotle, and it is
obvious that the existence of these legends tends to cast doubt on other
parts of the tradition which in themselves seem credible enough.

(2) In a religious school there is a particularly strong temptation,
not only to venerate the founder, but to attribute all its doctrine to him
personally. It is ‘the word of the Master’. This is not simply due to a
pious desire to honour his memory, but is bound up with the religious
view of truth which the Pythagoreans shared with adherents of the
mystery-religions. They were indeed philosophers, and made scientific
discoveries; but these they regarded in much the same light as the
revelations which were an essential part of initiation into the mysteries.
Many of their most important discoveries were mathematical, and there
was always in the Greek mind a close connexion between mathematical,
astronomical and religious speculation. Anecdotes may not be trus,
but their existence is revealing. One about an early Pythagorean
called Hippasus says that he was heavily punished either for revealing
to the world a secret of geometry or alternatively for accepting the
credit for its discovery instead of allowing it to Pythagoras. The
secret is sometimes said to have been the incommensurability of the
diagonal of a square with its sides, but the traditions both of secrecy
and of ipse dixit* are much too strong for us to believe, as has been
suggested in modern times, that this was only disapproved of because
the discovery of irrationals was an embarrassing skeleton in the

T Arist. fir. 191, 192 Rose, DK, 14, 7.
* See.e.g. Cic. N.D. 1, 5, 10, D.L. vi1, 46.
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Pythagorean cupboard. The fate of Hippasus was either drowning at
sea or expulsion and the raising of a tomb to him as if dead.r Where
scientific facts are regarded thus as parts of a secret lore, there is a
natural tendency to suppose them all to have been implicit in the
original revelation of the founder.

Another motive is perhaps more difficult for a modern mind to
appreciate. In the ancient world it was considered that a doctrine
gained greatly in authority if it could be claimed to be, not the latest
word on its subject, but of a venerable antiquity. Although this applied
especially to religious teaching, it was by no means confined to it,
and indeed, as a study of the Pythagoreans makes clear, there was no
sharp distinction between ‘scientific’ and ‘religious’ knowledge. An
obvious parallel on the religious side is provided by the Orphic writers,
and since the religion taught by Pythagoras had much in common with
these, the parallel is apt. All Orphic writings were produced under the
name of Orpheus, although their composition continued beyond the
beginning of the Christian era. According to a tradition going back to
the fifth century s.c. (Ion of Chios, DK, 3682), Pythagoras himself
was one of those who wrote under this name. A feature of the Orphic
teaching was its seemingly conscious rivalry with Homer, to whose
conception of the relations between god and man it stood in strong
contradiction. But to withstand so great an authority its prophet must
claim superiority both in age and inspiration. Orpheus was the son of
a Muse, and as an Argonaut he belonged to the earlier, heroic age of
which Homer told, not the later age of lesser men in which Homer
himself had lived.

(3) Besides the miraculous stories of the founder and the promul-
gation of later doctrine in his name, an obvious difficulty for the
historian is constituted by the secrecy already mentioned. LiKe the
mystery-cults which it in some ways resembled, Pythagoreanism too
had its secrets (&ppnTat or &méppnTar). Aristotle speaks of them in the
fragment (192) already quoted, and his pupil Aristoxenus, who was a
friend of the Pythagoreans of his day, said in his work on rules of

* Tambl. P.P. 88 et al., DK, 18, 4.
* E. Frank noted that the tendency to attribute recent discoveries to ancient wisdom was not

c;nﬁned fto the religious schools, but was a more general fashion in Plato’s time (Plato u. d. sog.
dyth. 721.).
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education that according to them ‘not everything was to be divulged
to all men’.* Isocrates in a bantering vein (Bus. 29) remarks that those
who claim to be disciples of Pythagoras are more admired for their
silence than are the most famous orators for their speech. We may also
quote Porphyry here, for the Neoplatonic writers are usually so ready
to believe anything that their rare expressions of doubt or scepticism
are all the more striking. Iamblichus, who was Porphyry’s pupil,
cheerfully attributes any Pythagorean doctrine to Pythagoras himself,
even when ‘the Pythagoreans’ was all that stood in his source. In his
life of Pythagoras, however (ch. 19), Porphyry writes: ‘What he said
to his intimates, no man can say with certainty, for they maintained a
remarkable silence.” This is sufficiently impressive even if the words are
not, like the preceding sentences, excerpted from Dicaearchus, which
would take us back again from Neoplatonism to the fourth century B.c.?

Tamblichus tells us (7. P. 72, 94) that applicants for membership of
the brotherhood were made by Pythagoras to keep a five-year silence
as part of their novitiate. If this is true, the famous Pythagorean silence
was of two kinds, for we cannot suppose that the passages just quoted
refer to this rule of training and no more.3 In reply to the argument
that these authorities must be wrong, because in fact a great deal of
Pythagorean teaching did become widely known, there is not much
that needs to be said. It is perfectly possible for certain doctrines to be
held in awe, coupled with a feeling that they should not be spoken of,
long after the religious rule of silence imposed by the founders of a
sect or cult has been broken and is known to have been broken. Some
will be stricter than others, and more deeply shocked to hear the
arcana openly avowed, but the feeling of refigio still clings. It was well
described by Lobeck in Aglaophamus (65—7), where he says, with
particular reference to the Pythagoreans: ‘ De is rebus quae iam notiores
neque apud omnes sanctae essent, adeo religiose locuti sunt veteres
nihilque in quo vel umbra quaedam arcani resideret, in publico

* Fr. 43 Wehrli, D.L. v, 15. Wehrli also attributes to Aristoxenus the sentence earlier in the
chapter of D.L. that up to the time of Philolaus it was impossible to acquire a knowledge of any
Pythagorean doctrine.

* Delatte assumed that they were (Frudes, 98, n. 1), but Wehrli omits them from the relevant
fragment of Dicaearchus,

3 Somehave of course tried, but the necessity for the distinction was convincingly put by Ritter
and Preller, Hist. Phil. Gr. 55, note a, p. 45-
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iactarunt.’ He has just quoted the story from Plutarch of how, when
the guests at a symposium were discussing the reasons for Pythagorean
prohibitions, one of them, mindful of the presence among them of the
Pythagorean Lucius who had been sitting silent for some time, said
politely: ‘If this conversation is offensive to Lucius, it is time we
stopped it. The other prohibitions enjoined by Pythagoras, such as
abstention from certain kinds of food, were undoubtedly only observed
by some Pythagoreans and not by others, and doubtless the same was
true of the injunction to secrecy. It is of course more logical to observe
a meatless diet, even though other members of your sect are less strict,
than it is to keep silent on matters which others have divulged; but, as
Lobeck has well brought out, this is not a matter of logic but of refigio.

The existence of this feeling against open discussion of Pythagorean
doctrine, even if the secrets were not inviolably kept, must inevitably
have led to omissions and distortions in ancient writings on the sub-
ject; for where the truth is not freely communicated, its place is
naturally filled by baseless rumour. Its seriousness as an impediment
to the historian has been variously estimated, and of course we have
not the evidence for an exact appraisal of the extent either of the official
prohibition or of its observance. Some have thought that the rule of
secrecy only applied to ritual actions, the ‘things done’ (Spdopeva) as
they were called in the mysteries. As a rough generalization, this seems
to have been true of the Eleusinian and Orphic mysteries, and if it
were so, the loss might be strictly limited. But for one thing it may be
difficult to understand a belief fully without knowledge of the act, if
there was one, which embodied and illustrated it. Belief and ritual
action, where they coexist, are not unconnected. For another, the
evidence of stories like that of Hippasus tells against this view.

It has also been suggested that although doubtless certain dogmas
were included among the arcana, these will only have been matters of
religious faith: there can have been no secrecy about their purely philo-
sophical investigations. The objection to this is similar: there is
no ground for separating the religious from the philosophical or
scientific side in a system like the Pythagorean. In contrast to the
Milesian tradition, it undertook philosophical researches with the
conscious purpose of making them serve as a basis for religion. Mathe-
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matics was a religious occupation and the decad a holy symbol. If
anything, there is more evidence for the jealous guarding of mathe-
matical secrets than for that of any teaching about the gods or the soul.
It is certainly difficult to believe that the doctrine of transmigration
was ever treated as secret. But the truth is that the two sides are in-
extricably interwoven. We shall never know just how serious a bar to
knowledge was the imperfectly kept rule of secrecy; but of its existence
the evidence allows no doubt.

(4) These are three results of the particular character of Pythago-
reanism which inevitably make difficulties for the historian: the
legends which gathered round the figure of its founder, the tendency—
from a variety of motives—to trace back to him all their doctrines and
discoveries, and the secrecy with which some at least of their teaching
was surrounded. There are other difficulties not arising solely from this
cause, chief among them being the scantiness of contemporary sources
of information. The word ‘contemporary” is used here with the same
thought in mind that it is the Pythagoreanism of the period from the
lifetime of Pythagoras to the early fourth century which it would be
especially desirable to understand, since that is the Pythagoreanism
which Plato knew, and to be able to assess its meaning for him would
perhaps be a greater gain to the history of philosophy than any assess-
ment of the Pythagoreans for their own sake. Yet Plato only mentions
Pythagoras once (in the quotation on p. 148, above) and the Pytha-
goreans once, in another passage in the Republic (530 D) where Socrates
says that they regard music and astronomy as sister sciences. Aristotle,
if the reference to Pythagoras in Mezaph. A, 986230, is genuine,
mentions him only twice in his extant works; but the authenticity of
the passage is doubtful.* The other reference is Rhet. B, 1398b14.

* The reasons for this may have been in part political as well as religious, cf. E. L. Minar,
Early Pyth. Politics, 26. As Minar shows in this chapter, the Pythagorean society had much in
common with political &raupeion elsewhere in Greece. He can, however, produce no positive
evidence that their secrets had a political content.

2 See Ross ad loc.; yet it seems a little hard that the rarity of the early mentions of Pythagoras
should itself become a ground for depriving us of them (‘The suspiciousness of the words is
increased by the fact that Aristotle only once elsewhere mentions Pythagoras, and nowhere
claims any knowledge of his date”), especially when one takes into consideration the fact that
Aristotle’s works on the Pythagoreans are lost. Even such quotations from them as we have

suffice to prove untrue the statement that he only once elsewhere mentions Pythagoras; this
needs to be qualified by adding ‘in the extant works’.
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Neither is very informative, since the first only says that Alemaeon
lived in the old age of Pythagoras, and in the second Aristotle is quoting
from Alcidamas, the pupil of Gorgias, an example of an inductive
argument in which the sentence ‘the Italians honoured Pythagoras’
occurs. When we come to the ‘fragments’ of Aristotle, it is advisable
to be cautious, since most of them are not represented as his actual
words, and some in late compilers are doubtless at second or third
hand. Moreover we have direct evidence that writers of Neopytha-
gorean or Neoplatonic persuasion felt little compunction in substi-
tuting the name of Pythagoras himself for that of the Pythagoreans in
citing their authorities. If we can trust our sources, we have half a
dozen mentions of Pythagoras quoted from Aristotle, which will be
used and criticized later as necessary. Their limitations may here be
briefly indicated. They tell us that he believed in Pythagoras’s Tyr-
rhenian descent, made passing mention of Cylon’s opposition to him,
told of his miracles and the Pythagorean division of rational creatures
into gods, men and such as Pythagoras, and spoke of his prohibitions,
including that of the eating of beans. Damascius credits him with the
attribution to Pythagoras of a philosophical doctrine stated unmistak-
ably in his own and Plato’s terminology, which may yet be a genuine
Aristotelian restatement of early Pythagorean teaching, and in the
Protrepticus of Tamblichus we have what is probably an authentic
extract from the Protrepticus of Aristotle in which he quotes Pythagoras
as having said that the chief end of man is the observation of the
heavens and of nature.*

Of Pythagorean philosophy Aristotle in his surviving works gives
plenty of explanation and criticism, though it is not always easy to
understand. He likes to refer to the school as ‘those who are called
Pythagoreans’, no doubt implying that it would be uncritical to assume
that all their doctrines go back to Pythagoras himself, but also calls
them ‘the Italians’ and their philosophy ‘the Italian’. In De Caelo
(293220) he gives them the full title: “The philosophers of Italy who
are called Pythagoreans’. He also speaks of ‘some Pythagoreans’ as

* Arist. frr. 190 Rose (Clem. Alex.), 75 (D.L.), 191 (Apoll. Tyan. and others), 192 (Tambl.),
195 (D.L.), 207 (Damasc.), Tambl. Prozr. 9, p. 51 Pist. (Ross, Axist. Sel. Frr., Oxf. trans. 1952,
45)-
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maintaining a certain view, which suggests divisions within the school
(such as are spoken of in later tradition) and perhaps a feeling of vague-
ness and uncertainty already existing in his own mind.*

Aristotle is the earliest author to give any detailed information about
the Pythagoreans, and in trying to recover their views up to the time of
Plato it will be necessary to pay the closest attention to what he says.
Of Pythagoras himself as a writer we have only the contradictory
statements of much later men, some of whom say that he wrote nothing
while others claim to give the names of some of his books. Knowing the
tendency of the school to attribute all its works to the founder, we shall
treat these claims with well-merited suspicion. We have no fragments
of Pythagorean writings before the time of Philolaus, the leader of the
school at Thebes at the end of the fifth century who is mentioned in
Plato’s Phaedo. Indeed Diogenes Laertius states (viiI, 15) that up to
the time of Philolaus knowledge of Pythagorean beliefs was impos-
sible* There exist a number of fragments attributed to him, but
unfortunately their genuineness is much disputed. Not only have we
no Pythagorean writings before this time, but surviving Greek litera-
ture from Pythagoras’s lifetime to the end of the fifth century provides
only some half-dozen mentions of himself or his school. This is the
more unfortunate in that their doctrines were certainly influential from
the beginning. Democritus is said (D.L. 1%, 38) to have written a book
on Pythagoras, yet his extant fragments contain no explicit reference to
Pythagorean doctrine.

The most abundant, and on the face of it precise, part of our infor-
mation originates with the revival of Pythagoreanism which began
about the time of Cicero and continued until the rise of the Neoplatonic
school in the third century A.D. Indeed the Neoplatonists, who are the
direct source of much of this information, absorbed many of its beliefs,
as it in its turn had absorbed those of the Academy. From the Neo-
platonists we have books on the life of Pythagoras and on the Pytha-
gorean life by Porphyry the pupil of Plotinus and Iamblichus the pupil

* It is important to avoid translating the word kchoUpsvor as “so-called’, for it carries none of
the implications of spuriousness which the English phrase suggests. On the dangers of this see
the sensible remarks of Cherniss, 4CP, 384f. (Also Gnomon, 1959, 37.)

* This observation, which also occurs in Iambl. ¥.P. 199, probably goes back to Aristoxenus
(p- 151, n. 1, above).
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of Porphyry. Both are compilations—that of Tamblichus a particularly
careless one—and their immediate sources are Neopythagorean. From
the point of view of one who is anxious to extract from it genuine early
Pythagorean doctrine and history, this Neopythagorean material
suffered from two related faults:

(i) A love of the marvellous. It arose in an age very different from
that of the sixth and fifth centuries B.C., an age when men felt themselves
adrift in a world so large that they had lost their bearings and looked to
philosophy for an anchor on which they could outride the storm.
Philosophy tended to become wholly religious in character, and religion
was all too often degenerating into superstition. There was a remarkable
recrudescence of primitive religious phenomena. A magical formula, for
instance, which at first sight gives the impression of being genuinely
primitive, is equally likely to be a product of the declining intellectual
standards of this age of credulity, which are amply vouched for by the
magical papyri of Alexandrian and Roman times. The religious and
magical element, though undoubtedly present in Pythagoreanism from
the beginning, was thus easily exaggerated.

(i) As a natural corollary to their religious and superstitious
character, these later writers exhibit a singular lack of any critical
faculty in compiling their accounts. Their interest in Pythagoras was
after all very different from ours, namely to use him as an inspiration
for their own age, not to achieve a strictly historical account of him and
his school; and when one considers the number of philosophical
schools that by this time existed for them to play with, it is not sur-
prising that earlier and later, Pythagorean and non-Pythagorean
material are thoroughly mingled in the ‘Pythagoreanism’ which they
present. Plato and Aristotle, Stoic and Epicurean all play their part,
and sometimes a doctrine attributed to an early Pythagorean can be
easily recognized as an innovation of Aristotle or the Stoics. Whole
books are extant, like the treatise on the World-Soul attributed to
Timaeus of Locri, which are associated with the names of individual
early members of the school but can be recognized from their content
as pious forgeries from the time of its revival.
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B. METHODS OF APPROACH

What then are the resources at our disposal, and what methods can we
employ, to overcome these difficulties and arrive at a modicum of fact

concerning the history and nature of Pythagoreanism in the period
from Pythagoras to Plato?

(1) Sources of the sixth and fifth centuries

The first thing to do is to note every scrap of early evidence. Though
lamentably scanty, it is of value both for itself and as a touchstone to
apply in a critical investigation of later information. The few testi-
monies of the sixth and fifth centuries may be dealt with here.

(a) Xenophanes of Colophon must have been born within a few years of
Pythagoras, though he probably outlived him for a good many. He
left his native Ionia as a young man, and spent the rest of his life as an exile,
largely in Sicily and Italy. The tone of his poems is highly satirical in their
treatment of others, and Diogenes Laertius (vi11, 36, Xenoph. fr. 7 DK)
quotes four of his elegiac lines as having been written about Pythagoras.
They ridicule his doctrine of the transmigration of souls by telling the story
of how he saw a man beating a dog, and exclaimed: ‘Stop, do not beat him:
it is the soul of a friend, I recognize his voice.’

(8) The life of Heraclitus also in all likelihood overlapped that of Pytha-
goras. Ina passage designed to illustrate his proud and contemptuous nature,
Diogenes gives the following as a quotation from his book (D.L. 1%, 1,
Heracl. fr. 40 DK): ‘Much learning does not teach insight (véov); otherwise
it would have taught Hesiod and Pythagoras, and again Xenophanes
and Hecataeus.” There is also fr. 129, which runs, literally translated:
‘Pythagoras son of Mnesarchus practised inquiry most of all men, and
having made a selection of these writings contrived a wisdom (copiny;
perhaps better “learning” or “cleverness™) of his own, a polymathy, a
worthless artifice.’” The rather obscure words ‘having made a selection of
these writings®, if they are a genuine part of the fragment and correctly
transmitted, cannot refer to writings of Pythagoras himself as Diogenes

T TTuBerydpns Mvnodpyou ioTopiny foxnow &vplmwy pdhota TévTwy xal #AeE&pevos ToTas
T&s ouyypapds EmoioaTo Eautol copiny, ToAupadiny, kakotexvinv. The authenticity of the frag-
ment has been questioned in the past, but recent opinion rightly accepts it: ‘certainly genuine’
(Kirk, HCF, 390); “Trotzdem dringt die Ansicht mit recht durch, dass das Fragment echt
sei’ (Kranz, DK, 1, p. 181, n.). See also Wilamowitz, GL. d. Hell. 11 (1932), p- 188, 1. 1, Cameron,
Pyth. Background, p. 23, 1. 11, and for earlier views Delatte, V7 de Pyth. 161 ff. -
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supposes (VIII, 6: he is disputing the view that Pythagoras wrote nothing),
but seem to constitute a charge of plagiarism.*

(¢) The many-sided writer Ion of Chios was born about 490, perhaps little
later than the death of Pythagoras, and from a line in the Peace of Aristo-
phanes (see 8321.) it appears that he was dead by 421 when that play was
produced. According to Diogenes, he said in his philosophical work Triagmaoi
(in which after the Pythagorean fashion he exalted the cosmic importance of
the triad) that Pythagoras had produced some writings under the name of
Orpheus (D.L. vi, 8, Ion, fr. 2 DK). Diogenes also quotes elegiac lines
of his on Pherecydes in which he alludes to the teaching of Pythagoras on
the soul (1, 120, Ion, fr. 4): ‘So he, endowed with manliness and modesty,
has for his soul a joyful life even in death, if indeed Pythagoras, wise in
all things, truly knew and understood the minds of men.” There is some
doubt about the exact translation of the last two lines, but they certainly
appeal to Pythagoras for the doctrine that a good man will be rewarded after
death.?

The opening of lon’s Triagmoi (fr. 1) shows that he admired and adopted
Pythagorean ideas,3 and fr. 2 strongly suggests that he made use of Orphic
poems which, rightly or wrongly, were in his time ascribed to Pythagoras.
No doubt it was in these that he found the doctrine of rewards (and presum-
ably punishments) after death for which in his elegiacs he claims Pythagoras
as the authority.4

(d) Herodotus was an almost exact contemporary of Ion, for it is fairly
certain that he was born in 485/4. In book 1v, ch. 93—4, he describes the
religion of the Thracian Getae, who are remarkable for their belief in im-
mortality. They think, he says, that they do not really die, but at death are
transported to their god Zalmoxis (who is also mentioned as a Thracian god
by Plato, Charmides, 156 D). The Greeks, however, who live in the Black Sea
region have a different story about this Zalmoxis. They say that he was a
human being, who had been Pythagoras’s slave in Samos. Having gained his
freedom and made a fortune he returned to his native people, and, finding them

* In spite of Kranz, Hermes, 1934, 115f. To provide an antecedent for Tatros, Gercke (see
Delatte, op. cit. 162) seems to have taken &vBpérmew vy asa possessive genitive after loropiny,
thus: ‘P, worked over the researches of other men, and making a selection of these writings. . ..’

* InL 3 Mr F. H. Sandbach has suggested the simple and convincing emendation cogds &5 for
8 oopés: ‘If Pythagoras was truly wise, he who knew and understood the opinions of men about

all things.” This might have been written with a sidelong glance at Heraclitus, fr. 129 (Proc.
Camb. Philol. Soc. 1958/9, 36).

3 Even to say this is, admittedly, to invoke somewhat later evidence than we have hitherto
considered, but I think it is fair enough to refer on this point to a passage like Arist. De Caelo,
268axr.

* Cf. W. Kranz in Hermes, 1934, 227f., where also different translations of the last two linesare
discussed,
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primitive and stupid, determined to improve them. *Since, then,” Herodotus
continues, ‘he was acquainted with the Ionian standard of life and with habits
more civilized than those of the Thracians, having lived among Greeks and
indeed with one of the most powerful of Greek teachers, Pythagoras, he
constructed 2 hall in which he received the leading citizens, and in the course
of a banquet instructed them that neither he nor his guests nor their descen-
dants would die, but they would go to a place where they would live for ever
and enjoy all good things.” This Greek story went on to tell of a trick which
Zalmoxis played to gain credit for his new teaching. He retired into a
secret underground chamber for three years, during which time the Thracians
believed him dead. In the fourth year he reappeared, thus seeming to demon-
strate his immortality. Herodotus himself is sceptical about the story, main-
taining that if Zalmoxis were indeed a man and not a god, then he must have
lived a long time before Pythagoras.

Of course the Thracian belief in immortality, which Herodotus
represents as having been accompanied by human sacrifice, owed
nothing to Greek influence. The interesting thing is that the Greeks
noted the resemblance between it and the teaching of Pythagoras, and
used it as evidence that in this, as in so much else, they had been the
teachers of the barbarians. The instruction in immortality is represented
as the direct consequence of association with the great Greek teacher.
Probably the resemblance extended to a common belief in transmigra-
tion, which we already know to have been taught by Pythagoras, since
the reappearance of Zalmoxis in a body more than three years after his
death seems to demand something of the sort. Similar beliefs were in
any case common among these northern peoples, and entered from
them into Greek mythology. Thus Aristeas of Proconnesus (another
figure familiar to ‘the Greeks who live by the Hellespont and Pontus®)
reappeared seven years after he was thought to have died, and again
240 years after that, and also took the body of a raven (Hdt. 1v, 14).
If there was borrowing here, it is far more likely to have been the other
way round.”

Herodotus, besides what he says about Pythagoras, provides the
first extant mention of a Pythagorean sect. Opinions differ on whether

* Cf. E. R. Dodds, The Grecks and the Irrational, 143f. Admittedly the parallel is not
complete, since in Pythagorean belief the soul was commonly reborn in a different body.
Pythagoras had lived previously as Aethalides and Euphorbus, not himself.

159



Pythagoras and the Pythagoreans

he is speaking of Pythagoreans or Pythagorean rites, since the adjective
as he uses it might be masculine or neuter, but this at present is un-
important. The passage (11, 81) has been in its detailed interpretation
the subject of prolonged controversy, into which our present purpose
does not compel us to enter.” Herodotus has been saying that though the
Egyptians (who are the subject of this whole second book) wear wool
in ordinary life, they do not wear it in temples nor are they buried in it,
for this is against their religion. He continues: ‘The Egyptians agree
in this with the Orphics, as they are called, and with the Pythagoreans;
for it is similarly against the rule for anyone who takes part in these
rites to be buried in woollen garments. These customs are the subject
of a sacred book.’

It was a favourite thesis of Herodotus, in which he certainly goes
beyond both truth and probability, that the Greeks had borrowed their
most notable religious ideas, and even their deities, from the Egyptians.
It would be captious not to mention here the place in which he gives as
Egyptian, ‘but borrowed by the Greeks both earlier and later’, a more
detailed version of the doctrine of transmigration which there is good
reason for thinking was shared by the Pythagoreans and the Orphics
(11, 123). But since Herodotus does not here cite the Pythagoreans by
name (only remarking, to the disgust of the modern historian, that he
knows the names of the Greeks concerned but is keeping them to
himself), this must find no emphasis in the present brief survey of
early references. One may simply add that the doctrine was certainly
a Greek one, since in fact Egyptian religion knew nothing of trans-
migration.

(¢) 1 have left until the last, slightly out of chronological order, a writer
a little older than Herodotus who was himself a notable religious philo-
sopher and shared with the Pythagoreans an enthusiastic belief in trans-
migration: Empedocles. This is because, although there can be no reasonable
doubt that the subject of his eulogy is Pythagoras, he leaves him unnamed,
and it is in keeping with our present strict canon to mark the fact. Our

* For an exhaustive discussion with full bibliography see I. M. Linforth, The Arts of Orpheus,
pp- 38~50. The translation which he finally gives may be accepted as a perfectly safe one,
except that it seems unnatural, despite his arguments, to suppose that Herodotus meant to refer

the “sacred book’ to the Egyptians. With the exception of the last sentence, then, I give Lin-
forth’s translation.
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source for the quotation, Porphyry in his life of Pythagoras, refers the lines
to him, and this attribution goes back to the Sicilian historian Timaeus in the
fourth century B.C.; but since Diogenes Laertius (v111, §4) also says that some
referred them (quite impossibly) to Parmenides, we must suppose that the
praise was bestowed anonymously.” They are as follows (fr. 129): ‘There
was among them a man of surpassing knowledge, who possessed vast wealth
of understanding, capable of all kinds of cunning acts; for when he exerted
himself with all his understanding, easily did he see every one of all the
things that are, in ten and even twenty human lives.’

(2) Fourth~century sources excluding Aristotle and his pupils

The chronological divisions in this preliminary survey are inevitably
arbitrary. Plato was born in 427 and when he spoke of the Pytha-
goreanism of the fifth century knew what he was talking about.
Aristotle was Plato’s close associate for twenty years. Nevertheless it is
as well to regard Plato and his contemporaries as reflecting a period
of their own, different in spirit and intellectual content from that of the
early and mid fifth century and again from the new era of research into
which philosophy enters with Aristotle and those trained in his school,
and which gives to his evidence a distinctive stamp. Moreover his
surviving treatises are in themselves so rich a source, comparatively
speaking, that at this stage they can only be mentioned. Later they will
be used.

(¢) We have noted (p. 153) that Plato only once mentions the Pythago-
reans by name, but this single reference is of great importance. In the seventh
book of the Republic, discussing the course of study which is to be laid down
for the philosophical Guardians, Socrates comes to astronomy, and explains
that it is not to be limited to a study of the stars and their visible motions.

* For modern opinions of the attribution to Pythagoras the following may be cited: Against:
Zeller, Sitgungsb. Preuss. Akad. 1889, 989f.; Rathmann, Quaestt. Pythag. 42, 138. For: Delatte,
Vie de Pyth. 157, n. 1; Rohde, Psyche, 406, n. 96, 598; . Lévy, Rech. sur les sources de la ligende
de P. 6, n. 2; Nestle, Philol. Wock. 1934, 409; Cameron, Pythag. Background, 20f.; Verdenius,
Mnemosyne, 1947, 282. Mondolfo (#il. d. Greci, 11, 329£.), Diels, Burnet and Cornford also agree
that the reference is to Pythagoras (see Cornford, Princ. Sap. 56).

 Heidel adduces no evidence for his statement (4/P, 1940, p. 7) that although Plato and his
school owed much to the Pythagoreans, and Socrates had among his associates men who were
somehow affiliated with them, ‘it was, however, a revived Pythagoreanism in both cases’; and
in itself the statement seems to have no clear meaning. On the other hand it is reasonable to
assume a certain amount of development within the various branches of the school, and that is
what the paragraph above is intended to imply.
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These must only be used as a means of reaching beyond them to the mathe-
matical principles and laws of motion which they illustrate, but which, as
visible and material objects, they cannot embody with perfect exactitude.
The philosopher’s aim must be to understand the true realities; that is, the
movements and bodies in movement whose true relative speeds are to be
found in terms of pure numbers and perfect figures, and which are perceptible
to reason and thought but not visible to the eye’.”

From astronomy Socrates then passes, by what he claims is a natural
transition, to harmonics (530D): ‘I think we may say that, just as our eyes
are made for astronomy, so our ears are made for harmony (évopudviov
gopdv), and that the two are, as the Pythagoreans say, and as we should
agree, sister sciences.”* Because of the attention they have given to this study,
Socrates continues, we must be prepared to learn from them. Nevertheless
their work in this sphere shows a failure analogous to that of contemporary
workers in astronomy, in that ‘they look for numerical relationships in
audible concords, and never get as far as formulating problems and asking
which numerical relations are concordant and why’.

Although there is no other mention of the Pythagorean school as such,
Plato has something to say about Philolaus, who stayed for a time in Thebes
after the anti-Pythagorean revolution in Italy and was later believed to have
been the first to put Pythagorean doctrine into writing. (I have omitted his
fragments from the certain fifth-century evidence owing to the doubts that
have been felt about their authenticity.) In the Phaedo, Simmias and Cebes
are introduced into the conversation with Socrates as Thebans and pupils of
Philolaus. When Socrates speaks of people who hold suicide to be unlawful,
Cebes asks him to explain, and he expresses surprise that his friends, who
have listened to Philolaus, have not heard all about matters of this sort from
him. Cebes replies that he has indeed heard Philolaus and others express
this view, but that they did not seem to make their reasons clear. Socrates
then goes on to expound what he calls ‘the account of it given in secret
teachings’,3 a phrase strongly reminiscent of the well-known reticence of the
Pythagoreans. According to this account we are in this world as men held
in custody, from which it is not right to try to free ourselves or run away,
because our guardians are the gods, and human beings are their possessions.

* 529D. The translations here given are Sir Desmond Lee’s.

* Archytas, Pythagorean and friend of Plato, wrote of astronomy, mathematics, and music,
TaUTe ydp T& pebriporer Sokolvm fiuev &8ede& (fr. 1, DX, 1, 432, L. 7. On the genuineness of
the fir. of Archytas see below, p. 335, n. 3).

For the meaning of ‘harmony”’ or ‘harmonics’ at this period cf. I. Henderson in the New
Oxford Dictionary of Music, 1, 340: ‘ Harmonics meant tuning, or acoustic theory. Greek postu-

lates were melodic and heterophonic, and ignored “harmony” in our sense.’
3 & bv &mroppriTols Aeydpevos Tepl odrrésy Adyos (62.8).
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The explanation can hardly be separated from the injunction itself, and its
religious message agrees with what we know of Philolaus from later sources,
including an actual quotation attributed to him by Clement of Alexandria.®

(8) Isocrates, the rival of Plato and his elder by a few years, repeats for
his own not very philosophical purposes the legend that Pythagoras owed
all his wisdom to Egypt.* In his rhetorical exercise in praise of Busiris he
repeats a number of Greek commonplaces about the Egyptians, including the
belief in their religious genius and example.

‘One who was not pressed for time’, he continues (ch. 28), ‘could tell
many wonderful tales of their holiness, which I am not the only nor the first
one to observe. Many have done so both of present and past generations,
among them Pythagoras of Samos, who went to Egypt, and having become
their pupil was the first to introduce philosophy in general to Greece, and
showed a more conspicuous zeal than other men for sacrifices and temple
rites; for he reckoned that even if this led to no reward from heaven, among
men at least it would bring him the highest reputation. And so it turned out.
His fame so surpassed that of others that while all the young men wanted to
be his disciples, the older would rather see their sons enjoying his company
than minding their own affairs. The truth of this cannot be doubted, for even
at the present day those who claim to be his disciples win more admiration
by being silent than do those most noted for the gift of speech.’

We detect here the ironical note which so often creeps into the ordinary
Greek’s remarks on Pythagoras and his school, broadening sometimes into
a more or less tolerant contempt. They were a favourite butt for the writers
of the Middle Comedy in the late fourth century, who ridicule chiefly their
abstention from flesh and other ascetic (and unhygienic) practices. (DK, 1,
478-80.)

(¢) Heraclides of Pontus was a pupil of Plato, who joined the Academy at
about the same time as Aristotle, and a notable philosopher and scientist in
his own right. In his writings (of which only fragments remain) he dealt at
some length with Pythagoras and his school, and there are signs that they
exercised considerable influence on him.3 Although his works are lost, later
writers provide several quotations on this subject. They are referred to here
in the numbering of F. Wehrli’s edition of the fragments of Heraclides.

Fr. 40. Porphyry (De Abst. 1, 26) cites Heraclides among other authorities
for the statement that the Pythagorean ban on flesh-eating is not absolute.

T See frr. 14 and 15, DK, 1, 413£, and further on this subject pages 309—12, below.

2 Naturally Isocrates did not invent this legend, and it cannot be doubted that Pythagoras is
one of those whom Herodotus had in mind at 11, 123 (p. 160, 2bove).

3o(f. Daebritz in RE, vin, 473, Wehrli, p. 6o. For divided opinions on Heraclides in antiquity
see I. Lévy, Rech. sur les sources de la léigende de Pyth. 22f.
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Fr. 41 (Lydus, De Mens. IV, 42, p. 99 Wiinsch). Heraclides explains the
Pythagorean ban on beans by the curious superstition that if a bean is laid
in a new tomb and covered with dung for forty days, it takes on the ap-
pearance of a man.

Fr. 44 (Clem. Strom. 11, 84 St.). Heraclides attributes to Pythagoras the
statement that happiness consists in knowledge of the perfection of the
numbers of the soul.

Fr. 89 (D.L. vi, 4). Heraclides tells, ostensibly on the authority of
Pythagoras himself, of his successive incarnations. He was once Aethalides,
who, when his father Hermes offered him any gift except immortality, chose
to retain both in life and in death the memory of what happened to him.
(Cf. Apollonius Rhodius, 1, 640ff.) Later he became the Homeric hero
Euphorbus, wounded by Menelaus, who was wont to recount the wanderings
of his soul in animals and plants as well as human bodies, and tell of the fate
of souls in Hades. Next his soul entered Hermotimus, who authenticated
the story of his previous life by identifying the rotting shield of Menelaus
in the temple of Apollo at Branchidae. It then became a Delian fisherman
named Pyrrhus, and finally Pythagoras, carrying with it still the memory of
its previous phases of existence.

Fr. 88. Cicero in the Tusculans (v, 3, 8) tells from Heraclides the story of
Pythagoras’s conversation with Leon the ruler of Phlius.” Leon, admiring
the genius and eloquence of Pythagoras, questioned him about his art. He
replied, however, that he was not a master of any art, but a philosopher.
This word was strange to Leon, and, to explain to him what it meant,
Pythagoras employed a simile which has become famous. Life, he said, is
like the gathering at the Olympic festival, to which people flock from three
motives: to compete for the glory of a crown, to buy and sell, or simply as
spectators. So in life, to which we come ex alia vita et natura profecti, some
enter the service of fame and others of money, but the best choice is that of
those few who spend their time in the contemplation of nature, as lovers of
wisdom, that is, philosophers.

The last quotation is a warning that if this section is to be confined
to passages of undoubted independence as authorities for Pythago-
reanism, then it is time to stop, for we have already entered the region
of controversy. Heraclides wrote dialogues (see fir. 22fF.), and no
doubt the conversation between Pythagoras and Leon occurred in one

* The other ancient references to the story are collected by Delatte, e de Pyzh. 109, notes to
lines §~1o. Phlius was known to Plato as a centre of Pythagoreanism, Cameron, Pyth. Back-
ground, 35, n. 27.
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 of these compositions which, like those of his teacher Plato, would have
a moral rather than a historical purpose and could contain elements
of free invention. Moreover the distinction between the three types of
life, and corresponding types of humanity, was a favourite theme of
Plato’s, expressed most concisely in Republic, 1%, §81¢; and it is prob-
ably the prevailing view today that in this story ‘Heraclides is pro-
jecting Academic ideas on to Pythagoras’.® A. Cameron, on the
other hand,* has ably defended the view that Heraclides is relying
largely on fifth-century material. The value of learning (cogia, uébos,
Becopicr) was deeply rooted in Greek consciousness, as is amply illus-
trated in Herodotus, tragedy and elsewhere, and Pythagoras was early
regarded as an outstanding exemplar of it (Heraclitus, Herodotus).
Transmigration was a Pythagorean belief long before it was Platonic,
and the notable thing about the presentation of Pythagoras’s philo-
sophic ideal in Heraclides is that it is firmly linked to that belief. In
this it goes naturally with his other story of how the single soul which
became Pythagoras amassed a store of remembered knowledge in its
pilgrimage through several lives and the periods between them, which
in its turn reminds us of the testimony of Empedocles, fr. 129, even
more strongly than of Plato. Jaeger’s dismissal of the words nos. . .in
hanc vitam ex alia vita et natura profectos as ‘nothing but Plato’s well-
known doctrine of the soul” is falsified by the words ‘nothing but’. He
continues (Aristotle?, 432,n.1): “ We cannot infer fromit that the doctrine
of the three “lives” was Pythagorean, on the ground that the transmi-
gration of souls was a demonstrably Pythagorean view’; but since the
transmigration of souls was a demonstrably Pythagorean view, we
cannot with any greater certainty infer that the doctrine of the three
lives was not Pythagorean, and there are, as Cameron has shown,
strong arguments to suggest that it was.3
This does not of course amount to saying that the simile goes back
to Pythagoras himself, but only that the Greek ideal of philosophia and

7 So Wehuli, 89, Jaeger, On the Origin and Cycle of the Philosophic Ideal of Life, A. . Festu-
gitre, Les Trois Fies. Both Wehrli and Festugiére ignore the strong arguments of Cameron.

* Pythagorean Background, ch. 3 :*The Theoretic Life in Pythagoreanism of the Fifth Century.”
See also the sensible and well-written article of J. L. Stocks, “Plato and the Tripartite Soul” (Mind,
1915).

3 Cf. also J. S. Morrison, CQ, 1958, p. 208: ‘Jaeger’s rejection of the story as a fabrication of
the later Academy is quite unwarranted.’
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theoria (for which we may compare Herodotus’s attribution of these
activities to Solon, I, 30) was at a fairly early date annexed by the
Pythagoreans for their master, and linked with. the doctrine of trans-
migration. At the same time, when one considers that both this doctrine
and the outstanding zeal for knowledge were known to be characteristic
of Pythagoras in his own lifetime (Xenophanes) and very soon after
(Heraclitus), it would be rash to deny outright that the causal linkage
was Pythagoras’s own work.*

From this survey of the explicit references to Pythagoras and the
Pythagoreans down to the time of Plato, it will be seen how much must
have been lost and how difficult it is to form any comprehensive idea
of their history and beliefs in this period from contemporary sources.
Nevertheless it is something to know that, even if we were to take no
account either of later evidence or of anything in earlier writers which
is not attributed by name to the school but may with great probability
be referred to it (and to employ neither of these resources would be
unnecessarily defeatist), we could still assert the following:

1. Pythagoras himself taught the transmigration of souls (Xenophanes,
lending credibility to Heraclides Ponticus), and posthumous rewards for the
meritorious (Ion).?

2. He was known to his near-contemporaries as a polymath, a man of
prodigious learning and an insatiable thirst for inquiry (ioTopin, etc.
Heraclitus, oogiotris Herodotus?), and in his teaching the acquisition of
knowledge was related to transmigration (Empedocles, and in all probability
Heraclides).

3. By the fifth century the veneration of his followers had already exalted
him to legendary status, regarding him as more than man and crediting him
with miracles (Herodotus; and the tales repeated by Aristotle were naturally
not his invention but traditional).

* We may well agree with Burnet here (EGP, 98): ‘It would be rash to say that Pythagoras
expressed himself exactly in this manner; but all these ideas are genuinely Pythagorean, and it is
only in some such way that we can bridge the gulf that separates Pythagoras the man of science
from Pythagoras the religious teacher.’

* Vlastos has dealt adequately with the unreasonable scepticism of Rathmann (Philos. Quart.
1952, 110, n., referring to Rathmann, Quaestt. Pyth. Orph. Emped. 3-11).

3 Vlastos (op. cit. 111, n. 64) and Rathmann think this word means here no more than a
religious sage. They compare Eur. Rhesus, 949, where, however, the word means ‘poet?, 3s in
line 924 and Pindar, Isth. v, 28, and can have no bearing on Herodotus’s use.

166



Summary of Early Evidence

. 4. krom at least the middle of the fifth century the Pythagoreans were
known to practise certain superstitious taboos (on burial in wool, Herodotus;
compare Heraclides on eating flesh and beans: here at any rate there is no
contamination from Academic doctrine, and the prohibitions are of course
much older).

5. Silence and secrecy were prominent features of their behaviour (Iso-
crates, and compare Aristotle’s reference to &mwéppnTa). :
~ 6. They formed a society of their own, practising what was to their
contemporaries a distinctive and extraordinary way of life (Plato, Rep.
G6oOB).

-, Philolaus, a leading fifth-century Pythagorean, preached the wicked-
ness of suicide, basing it on a secret Jogos of which the purport was that men
are not their own masters but belong to the gods (Plato, Phaedo).

8. As to the more scientific side of their teaching, we have learned from
Plato that they were the acknowledged experts in astronomy, harmonics
and the science of number. They regarded all these studies as closely allied,
because in their view the key to the understanding both of the movements of
the stars and of the notes in the musical scale lay in the establishment of a
numerical relation. We may allow ourselves to note that the actual union of
astronomy and harmonics in the remarkable theory of the ‘harmony of the
spheres’, adopted by Plato, is described and attested as Pythagorean in the
same century by Aristotle.? This is the view that physical objects moving as
rapidly as the heavenly bodies must necessarily produce a sound; that the
intervals between the several planets and the sphere of the fixed stars cor-
respond mathematically to the intervals between the notes of the octave, and
that therefore the sound which they produce has a definite musical character.

The importance of even these scanty items of information becomes
evident when we remember that for Plato the problem of the possibility
of knowledge was central, and that he solved it by the supposition that
since the world of experience is strictly unknowable, such awareness of
truth as we acquire in this life must consist in the recollection of what we
discovered before birth: i.e. it depends on the doctrine of reincarnation.
What may well cause surprise, even allowing for the fragmentary state
of the evidence, is the narrowness of the field which our summary
covers. Except for the very general remarks of Plato in a single

* T have been asked in what sense this Adyos was secret, if Socrates knew it and knew that
Philolaus used it. I can only reply: Ask Socrates. It was he who said it was & &moppriors.

* De Caelo, 11, 9. The Pythagoreans are mentioned at 291a8. On this theory see pp. 295 ff.,
below.
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passage, there is no mention of Pythagorean discoveries (let alone
discoveries of Pythagoras himself) in mathematics or music. Of the
famous doctrine that ‘things are numbers’ there is not a whisper before
Aristotle. So much of what we usually think of as characteristic of
Pythagoras and his school is missing in our evidence until the latter
half of the fourth century. Rohde® went so far as to say that Pythagoras
himself was not a philosopher at all, but only a religious reformer. To
him it seemed an important argument ex silentio that even Aristotle and
his pupil Aristoxenus knew nothing of any physical or ethical doctrines
of Pythagoras himself. The sole allusion in the period so far considered
to his personal interest in mathematical explanation is Heraclides’s
attribution to him (in fr. 44) of the statement that happiness consists in
knowledge of the perfection of the numbers of the soul, and since this
does smack strongly of Academic doctrine it seemed more prudent to
omit it from our summary. As for Aristotle, the only safe conclusion
to draw from his silence is that he hesitated to write of Pythagoras at
all,* preferring to speak generally of Pythagoreans because Pythagoras
had already become a legend and his critical mind could not feel
satisfied that any specific doctrine was to be traced with certainty to the
Master himself. Once we speak of the Pythagoreans, however, it might
equally well be argued that by Aristotle’s time at least they had become
a purely scientific school, since it is only as such that they appear in his
extant treatises.3 This argument has in fact been used, but is of little
weight. The simple answer is that only their mathematics and philo-
sophy were relevant to Aristotle’s subject-matter in his extant treatises.
The meagre fragments of his lost works are sufficient to show that he
knew of another side to their teaching. As for the silence of our early
sources on Pythagoras as a philosopher and mathematician, it is enough
to say that all the later biographical writers show him as such, and they
obviously preserve much early material. It would be absurd to suggest
that the authors down to Plato’s time constitute our only hope of

* Rh. Mus. 1871, 554f. But he seems partially to retract on pp. 556-7.

* Yet it is not now quite true to say that he shows no awareness of Pythagoras as a physical
philosopher. In a fragment of the Protrepticus (Tambl. Protr. ch. 9, p. 51 Pistelli: see the Oxf.
trans. of Aristotle’s fragments, p. 45) he tells a traditional story of Pythagoras, that when asked
what is the end of human life he replied “to observe the heavens’, and that he used to say that he
was an observer of nature (Becopdv Tfis Uoees), and it was for this that he had entered on life.

3 Except for the reference to transmigration at De Anima, 407b22.
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learning anything about him. Nevertheless to begin in this way, so
that statements of genuine antiquity are clearly marked off both from
later testimonies and from our own inferences, is salutary and methodic-

ally sound.

(3) Post-Platonic sources

This general heading brings together sources of very disparate date and
unequal value. But all alike can be sharply distinguished from earlier
material in that they are to a far greater extent the inevitable subject of
controversy and doubt. The reasons are briefly these.

Two pupils of Aristotle, Aristoxenus and Dicaearchus, wrote
extensively about the Pythagoreans. Aristoxenus (who, as it is not
irrelevant to note, was an expert on music) wrote whole books on
Pythagoras and his acquaintances, on the Pythagorean life and other
Pythagorean matters, and we are told that he personally knew those
who were spoken of as the last generation of the Pythagoreans, that is
the pupils of Philolaus and Eurytus including Echecrates.” Dicaearchus
was a scientific researcher of great learning and independence of mind.
Here then are two further fourth-century sources of information who
would seem to merit a high degree of trust. In the first place, however,
their works have not come down to us, and what they said is known
only through quotations in the Neoplatonic lives of Pythagoras by
Porphyry and Iamblichus and similar compilations of the Christian era.
Although these writers frequently cite their fourth-century prede-
cessors by name, there is often dispute about the actual extent or the
accuracy of their quotations, especially as these are not thought to
have been made at first hand. Rohde, for instance, in his work on the
sources of Iamblichus,? concluded that he made direct use only of the
works of Nicomachus of Gerasa and Apollonius of Tyana, the former a
mathematician of about A.p. 100 whose work was imbued with Neo-
pythagorean number-mysticism, the latter a Neopythagorean sage and
wonder-worker of perhaps half a century earlier. Secondly, as we have
already seen with Heraclides Ponticus, members of the schools of Plato
and Aristotle are themselves already under suspicion of confusing

T Their names are given by D.L. vi11, 46, and cf. the Suda (Arsistox. frr. 19 and 1 Wehrli).
* Rh. Mus. 1872, Gof.
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Platonic doctrine with that of the Pythagoreans.” In general the separa-
tion of early Pythagoreanism from the teaching of Plato is one of the
historian’s most difficult tasks, to which he can scarcely avoid bringing
a subjective bias of his own. If later Pythagoreanism was coloured by
Platonic influences, it is equally undeniable that Plato himself was
deeply affected by earlier Pythagorean beliefs; but in deciding the
extent to which each has influenced the other, most people have found
it impossible to avoid being guided by the extent of their admiration
for Plato and consequent unwillingness to minimize his originality.

Another source from the turn of the fourth and third centuries s.c.
is the Sicilian historian Timaeus from Taormina. He had intimate
knowledge of affairs in Magna Graecia, where the Pythagorean society
had played an important political role, and seems to have been un-
biased by any personal attachment to the school. In his case therefore
the one serious disadvantage arises from our fragmentary and indirect
knowledge of his writings.?

Since, then, this later fourth-century literature is known through
writers of the Graeco-Roman period, we have from now on to
lean heavily on studies in source-criticism. The source-critic starts
from passages which are expressly ascribed to an earlier writer,
and, by comparison with these and passages of known origin else-
where, endeavours to detect other derived material and assign it to
its original authority. He may also extract a genuine vein of ancient
matter from the ore in which it is imbedded by testing it against what-
ever is known as certain or probable Pythagorean history and doctrine
from sources of the earliest (pre-Platonic) period. The atmosphere of
post-Aristotelian philosophy—Stoic, neo-Academic or other—so
permeates the literature of the Graeco-Roman period that a passage
containing no trace of it may suddenly stand out. Its freshness and
difference strike a reader and make him at least suspect that he is
dealing with something earlier. The delicacy of this work, and the
element of personal judgment inseparable from it, are mitigated by the

* Cf. Wehrli, dristoxenos, §9: ‘Hauptmerkmal der *Amopéoes [i.e. the TTubryopixal &mog. of
Aristoxenus] ist aber die Beanspruchung akademisch-peripatetischen Gutes fiir die Pythagoreer.’

Exaggeration of this attitude to Aristoxenus is criticized by E. L. Minar, Early Pyzh. Politics,
96f.

* Cf. Minar, op. cit. 52 with reff. in n. 6; von Fritz, Pyzh. Politics in S. Italy, ch. 3.
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habits and methods of writers like ITamblichus. These compilers often
made no attempt to rewrite and weld their sources into a new and homo-
geneous whole, but simply copied out extracts side by side, even
repeating conflicting accounts in different parts of their work. Thus in
his Protrepticus, for example, Tamblichus inserts passages from the
Phaedo, Gorgias and other dialogues of Plato practically verbatim with-
out the slightest acknowledgment of their authorship. Ingram Bywater
in the last century, encouraged by this, and observing that other parts
of the work also seemed to belong to a pre-Hellenistic stratum of thought
as well as being marked by an individual style which was certainly not
that of Tamblichus himself, was led on to the discovery that they
belonged to the lost Prozrepticus of Aristotle, considerable portions of
which have been in this way recovered for us by Bywater himself and
others following in his footsteps. It cannot be denied that the methods
employed in source-criticism, and the nature of the task itself, leave
plenty of room for individual differences of opinion; but a solid founda-
tion of generally acceptable results has gradually been obtained, of
which the recovery of the Protrepticus fragments, though not relevant
to our immediate subject, may serve as an outstandingly successful
instance.”

(4) The ‘a priori’ method

Besides the actual information about the early Pythagoreans which we
may extract, directly or indirectly, from ancient writers, there is
another resource. This has been made use of in the past, and it will be
appropriate to make a brief statement of it here, thought it is not so
much a fresh source of evidence as a means of testing, and perhaps by
inference expanding, the positive testimony.

The method is to leave aside for a time the small number of explicit
statements about what the Pythagoreans of a given period actually
said, and argue a priori, or from circumstantial evidence, what they are
likely to have said. It starts from the assumption that we possess a
certain general familiarity with other contemporary schools and indi-

* See now 1. Duiring, Aristotle’s Protrepticus: an attempt at reconstruction, Goteborg, 1961.
The work of von Fritz, Pyth. Politics in S. Italy, is so exceptionally lucid that it may be
taken as a model introduction to source-criticism, whether or not his results are accepted
individually.
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vidual philosophers, and with the climate of thought in which the
Pythagoreans worked. This general knowledge of the evolution of
Greek philosophy gives one, it is claimed, the right to make judgments
of the sort that the Pythagoreans, let us say, before the time of Par-
menides are likely to have held doctrine 4, and that it is impossible for
them at that stage of thought to have already evolved doctrine B.
Examples of the application of this method in recent English scholar-
ship are the two articles by F. M. Cornford on ‘Mysticism and Science
in the Pythagorean Tradition’ together with their sequel in his book
Plato and Parmenides, and their criticism by J. E. Raven.”

In arguments of this type, considerable weight may be attached to
the generally acknowledged existence of two main streams of early
Greek philosophy, the Ionian and the Italian, and the equally well
established fact that the fountain-head of the Italian tradition was
Pythagoras. Individual philosophers were open to the influence of one
or the other of these streams, and whichever it was, being aware of the
existence of both they are either openly or implicitly critical of the
other. Empedocles the Sicilian is deeply imbued with the Italian ideas.
Parmenides on the other hand is with good reason believed to have
started as a philosopher of the Italian school, and to have rebelled
against its teachings. Parmenides indeed, the most original and pro-
found of all Presocratic thinkers, abandoned the fundamentals of all
eatlier systems alike, declaring any form of monistic cosmogony to be
irrational and impossible; but if he had been of the Italian persuasion
himself, it seems natural that he should have had its tenets particularly
in mind in his criticism.

In such ways as these the development of Pythagorean thought may
be reflected in the agreement or disagreement of other thinkers, and it
may be possible to infer that certain Pythagorean doctrines existed in
the time of Parmenides, of Zeno the Eleatic, or of Empedocles.
Clearly, however, such a method may only be used with the greatest
possible caution.

* Raven, Pythagoreans and Eleatics. In mentioning these works purely as examples, I am not
of course at this stage expressing any opinion on the correctness of their results.
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C. LIFE OF PYTHAGORAS AND EXTERNAL HISTORY
OF THE SCHOOL

No one who has read the preceding section will suppose that an account
of the life, character and achievements of Pythagoras can rest on any-
thing stronger than probabilities; but the evidence is interesting, and
certain conclusions may legitimately be drawn.*

The dates of his life cannot be fixed exactly, butassuming the approxi-
mate correctness of the statement of Aristoxenus (ap. Porph. 7.P. 9,
DK, 14.8) that he left Samos to escape the tyranny of Polycrates at the
age of forty, we may put his birth round about §70 B.c. or a few years
earlier. The length of his life was variously estimated in antiquity, but
it is agreed that he lived to a fairly ripe old age, and most probably he
died at about seventy-five or eighty.? His father Mnesarchus of Samos
(the name goes back to Herodotus and Heraclitus3) is described as a
gem-engraver, and it would be in accordance with regular Greek
custom for Pythagoras to be trained in his father’s craft. We read of
travels in Egypt and Babylonia, the former first mentioned by Isocrates
in his Busiris. The nature of this work does not inspire confidence, and
the tradition connecting Pythagoreanism with Egypt may be thought
to have arisen from the general Greek respect for Egyptian wisdom,
especially religious wisdom.# But the same cause would naturally drive
a man like Pythagoras to seek enlightenment in that quarter, and that he
did so is very likely. According to Diogenes (v111, 3), Polycrates (whether
before or after his assumption of power we do not know) gave him a
letter of introduction to Amasis, the Pharaoh who was the tyrant’s
friend and ally. The tyranny of Polycrates may be taken to have begun
about 538,5 and it may well be that Pythagoras’s disapproval of it did

* See also J. S. Morrison, ‘Pythagoras of Samos’, CQ, 1956.

* See esp. Rohde’s analysis of the tradition about Pythagoras’s dates in RA. Mus. 1871,
Pp- 568-74, and E. L. Minar, Early Pyth. Pol. appendix.

3 And may be taken as certain, like the Samian origin of Pythagoras for which Herodotus also
speaks. The tradition that he was of Tyrrhenian origin (Aristoxenus ap. D.L. vi11, 1, etc.) may
be reconciled with this (ZN, 380), but may, as Delatte, /7 de P. 147f., and Wehrli, Ariszo-
xenos, 1945, 49 conjecture, have been suggested to explain his possession of secret religious lore.
This would be a parallel to his reputed connexion with Zoroaster and the Magi (Hippol. Ref. 1,
2, 12, Porph. V.P. 6, 12; DK 14.9, 11).

* Hdt 11, 81, 123.
5 T. Lenschau in RE, xx1, 1728.
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not reach a head until some years later. Polycrates undoubtedly
succeeded in raising Samos to an unprecedented height not only of
prosperity and power but also of technical achievement. To his reign
belong the famous tunnel of the engineer Eupalinus (rediscovered in
1882), the great temple built by Rhoecus and the harbour mole whose
line may still be traced in the water, as well as the flourishing practice
of those arts to which Dr Seltman has given the combined name of
celature and in which Pythagoras and his family were directly concerned.*
All that we know, or can guess, of Pythagoras suggests that he would
be intensely interested in both the artistic and the commercial progress
of the island, and in all probability, with his mathematical genius and
craftsman’s skill, an eager contributor to both.

But there was another side to Polycrates. He encouraged the luxury
and dissipation which grew naturally with material prosperity, and in
attaining his ends he could be brutal and unscrupulous. The atmosphere
in which poets like Anacreon and Ibycus felt at home was not one to
appeal to a preacher of the ascetic life. Whether or not political con-
siderations played their part—Polycrates was the enemy of the old
landed aristocracy of Samos—we know too little of Pythagoras’s
connexions and outlook to say; but political considerations are un-
necessary to explain the discontent of a religious and philosophical
genfus at the court of a tyrant of this type.?

To escape life under the tyranny, he migrated to Croton, the leading
Achaean colony in South Italy. What determined his choice we cannot
say, but he may have been encouraged in it by Democedes of Croton
who was court physician to Polycrates.3 Croton was still suffering the
demoralizing effects of her defeat by the Locrians at the river Sagra,
and historians of the Greek West observe a marked improvement after
the arrival of Pythagoras.# Arriving no doubt with his reputation made,

* P.N.UreinC.4.H.1v,92f., C. T. Seltman, Approack to Greek Art (1948), pp. 13,37. Celature
(or toreutic) was a free man’s art, Gisela Richter in 4/4, 1941, 379, quoting Pliny, V.H. XXXV, 77.

* The experiences of the present century make one disinclined to agree with Minar when he
writes (E.P.P. 4): ‘This [Pythagoras’s departure] of course shows that a specifically political
difference existed between Pythagoras and the democratically-disposed tyrant.’

3 Itis interesting to notice this evidence that a school of medicine existed at Croton before the
time of Pythagoras (Burnet, £GP, 89, n. 2). Democedes had practised in Athens and Aegina,
and attained such fame that he was employed by Darius as well as Polycrates (Hdt. i, 131—2.
For further details see pp. 3461., below).

4 T. ]. Dunbabin, The Western Greeks, 359, 360.
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he appears to have attained without delay a position of authority and
influence in the city and founded his school there. From now on the
name of Pythagoras is linked indissolubly, not with the Ionian or
Eastern, but with the Italian, Western schools of thought of which he is
the fountain-head. Stories going back to Dicaearchus® tell how when
this impressive and much-travelled man arrived he so won over the
elder and ruling citizens with his eloquence that they invited him to
address also the younger men, the school-children and the women.
Dicaearchus, it is said,? as a champion of the practical life exaggerated
the political activity of Pythagoras and his school, but the evidence
that they took a leading part in politics is overwhelming. The Neo-
pythagoreans, who embroidered his story in the light of their own more
visionary ideas, liked to represent him as absorbed in religious and
contemplative thought, but no outstanding thinker in the small society
of a sixth-century city-state (as Dunbabin remarks, op. cit. 361) could
avoid playing some part in public affairs, nor do any of our earlier
sources suggest that Pythagoras had any desire to do so. What we may
say, from our knowledge of the Pythagorean philosophy, is that his
motive in acquiring power (like that of his near contemporary Con-
fucius) was not personal ambition but a zeal for reforming society
according to his own moral ideas. There is no reason to doubt the,
general statement which we find in Diogenes (vim, 3) that he gave the
Italians a constitution and with his followers governed the state so well
that it deserved the name of aristocracy (‘government of the best’) in
its literal sense. Dunbabin gives an excellent summary of the position
from the point of view of a historian of the Western Greeks (op. cit. 61):

His political influence was, however, a secondary consequence of his teaching.
The moral regeneration which he wrought was the necessary condition of
Krotoniate expansion, political and otherwise. We need not believe that he
was invited to address the citizens on his arrival at Kroton. . . . His influence
was no doubt more gradually felt. . . . There is no reason to doubt that the
Pythagorean &rcapeion [political clubs] did for the first half of the fifth
century direct the affairs of Kroton and most of the other South Italian cities.
(Von Fritz, 94ff., Minar, 15ff.) This they will have done through the

I Porph. V.P. 18, DK, 14. 8a.
* Burmet, £GP, 89, n. 4.
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existing forms of government; the part of the &raupeicn in determining the
policy of the State may be roughly compared with that of a party caucus in
parliamentary government. The importance in the account of the Pytha-
gorean society of ércupeicr and other terms with a political meaning, and
the history of the revolts against the Pythagoreans, indicate sufficiently
clearly that real power was in their hands. In what form this applies to the
sixth century is uncertain, but it must be noted that &rcapor are spoken of in
connexion with the events of 510 (Tambl. 7.P. 177). Further, one of the
followers of Pythagoras was the athlete Milon, general of the victorious army
which defeated Sybaris (Strabo, 263).

The tendency, as well as the reality, of Pythagoras’s political influence
may be illustrated by a narrative of Diodorus (x11,9, DK, 14. 14). Telys,
the leader of the popular party (3nuccycyds) at Sybaris, persuaded
his city to banish five hundred of its richest citizens and divide their
property among the people. When these oligarchic exiles sought refuge
at Croton and Telys threatened war if they were not given up, the Cro-
tonian assembly was at first inclined to give way, and it was Pythagoras
who intervened and persuaded them to protect the suppliants. The
result was the campaign in which the Crotonians were led to victory by
the Pythagorean Milo.

A possibility that must not be overlooked is that Pythagoras may
have both introduced and designed the unique incuse coinage which
was the earliest money of Croton and the neighbouring South Italian
cities under her influence.” This is a coinage which excites the enthusiasm
of numismatists by its combination of a remarkable and difficult
technique with outstanding beauty of design, and Seltman claims that
its sudden appearance with no evolutionary process behind it postulates
a genius of the order of Leonardo da Vinci: ‘for the latter half of the
sixth century B.c. there is only one name to fit this role: Pythagoras’,
As the son of an engraver he would himself have been a practising

* This theory was put forward by the Duc de Luynes in 1836, and though it has met with
much opposition (partly no doubt because as Seltman says it seems ‘too good to be true’), it has
recently been vigorously revived by C. T. Seltman (‘The Problem of the First Italiote Coins’,
Num. Chron. 1949: his arguments must be read in full to be properly appreciated), and Miss
M. White accounts it ‘the most reasonable explanation yet proposed for these curious coinages’
(JHS, 1954, 43). The Belgian P. Naster has even identified the technique of the coins with one
introduced by contemporaries of Pythagoras on Samos, and therefore attributes them to an

émigré who accompanied the philosopher—a view which Seltman likens to that of the examinee
who wrote that the Jliad was not written by Homer but by another poet of the same name.
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artist, and of his genius there can be no doubt. One begins to appreciate
the dictum of Empedocles that he was skilled in all manner of cunning
works’.

It is scarcely possible (to put the theory in its mildest form) that
Pythagoras can have had nothing to do with this apparently contem-
porary coinage;* and this throws a light on his social position and
practical interests which is not without its bearing on his philosophy.
To have been responsible for the adoption of coinage, he must have
belonged to the rising mercantile class with experience of the inter-
national market.* This is the right sort of man to have befriended the
wealthy party (Tous mAouciwt&rous) when they were exiled from
Sybaris, and finds support in two statements of Aristoxenus which are
seldom quoted. He writes that Pythagoras ‘extolled and promoted
the study of numbers more than anyone, diverting it from mercantile
practice and comparing everything to numbers’, and in another place
attributes to him the introduction of weights and measures among
the Greeks.3 Even the earliest accounts of Pythagoras contain legen-
dary accretions, but these prosaic statements hardly have a legendary
ring, nor would the Pythagorean friends of Aristoxenus have any
motive for introducing them into their idealized picture of the Master.
One may suspect that the aristocracy of which Pythagoras was a

* Itused to be objected that there exist in this same distinctive series coins of Siris, a town which
was destroyed about 550 B.C., that is, at least twelve and possibly twenty years before the mig-
ration of Pythagoras. But Seltman has shown (op. cit. 2, citing a parallel case) that the coins in
question do not belong to Siris but to the town of Pyxus, which called itself Sirinian probably
because founded by fugitives from the destroyed city. This is a more likely solution to the
question of date than to put Pythagoras’s arrival considerably earlier, on the grounds that ‘the
tyranny of Polycrates® does not mean what it says but only ‘the tyranny in Samos’> (M. White,
JHS, 1954, 42).

* So G. Thomson, The First Philosophers, 263. Sutherland noted that the silver used for the
coins had to be imported from Corinth. Arguing as a Marxist, Thomson regards Pythagoras’s
mercantile interests as the key to his interest in mathematics because trade leads to a purely
quantitative interest in the variety of material goods, as opposed to the qualitative criterion of the
consumer. The words of Aristoxenus, that he diverted the study of number &wd Tfis T6v tumépeov
xpelas, though not quoted by Thomson, provide an ancient precedent for this view, which is
also supported by a Chinese scholar: ‘[The Greeks] were primarily merchants. And what
merchants have to deal with first are the abstract numbers used in their commercial accounts, and
only then with concrete things which may be immediately apprehended through these numbers.
. . .Hence Greek philosophers. . .developed mathematics and mathematical reasoning” (Fung
Yu Lan, Skort History of Chinese Philosophy, 25). On the whole, however, the evidence is in
favour of supposing that Pythagoras’s impulse towards mathematics originated rather from his
interest in musical theory. See pp. 220ff., below.

3 Aristox. frr. 23 and 24 Wehrli, also in DK, 5882 and 14.12.
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leader was not simply of the old land-owning type, but had strong
connexions with trade.”

The ascendancy of Pythagoras and his followers was uninterrupted
for some twenty years, during which Croton extended her influence
over the neighbouring cities and in many of them the leading positions
were occupied by members of the Pythagorean brotherhood. At the
end of this period a Crotonian named Cylon stirred the people to
revolt.? According to Aristoxenus he was a wealthy and loose-living
nobleman who acted from personal spite, having been refused admission
to the Pythagorean order on moral grounds.3 Others, however, more
plausibly allege political opposition on the grounds of the ultra-
conservatism of the Pythagoreans, reinforced by the suspicion and
jealousy aroused by the strange and secret nature of their doctrines. The
upshot of the somewhat confused account which Tamblichus (7.P.
255 f.) retails from Apollonius* seems to be that opposition camefrom
both sides, Cylon representing the upper classes and a certain Ninon
the democratic element. Ninon’s indictment includes the obstruction
by the Pythagoreans of attempts at popular reform. This combination
of forces seems to have been due on the one hand to popular discontent
with the concentration of power in the hands of a few, coupled with the
ordinary man’s dislike of what he considers mumbo-jumbo, and on the
other to the native aristocracy’s suspicion of the Pythagorean coteries
(éroapeion), whose assumption of superiority and esoteric knowledge
must at times have been hard to bear.

* Dicaearchus (fr. 34 Wehrli) tells a story that when in his flight from Croton he came to
Locri, a Locrian deputation met him at the border with the polite but firm request that he should
go elsewhere. They admired, they said, his cleverness (copdv udv &vSpa ot Kal Bewdv &roUopev),
but were satisfied with their present condition and had no desire for any change. Whether this
story is true or only dien trouvé, it is perhaps just worth recalling that Locri had no coinage untl
the fourth century: “this suggests that the Locrian economy was in the archaic period different
from that of her neighbours, and that her relations with them were limited” (Dunbabin, op. cit.
356). On such a society Pythagoras would indeed be a disturbing influence.

* The earliest extant mention of Cylon as the opponent of Pythagoras is in Aristotle, according
to D.L. 11, 46, who claims to be quoting ‘the third book On Poetry’.

3 Tambl. P.P. 248 (DK, 14.16), Porph. V.P. 54. Aristoxenus got his information from
fourth-century members of the Pythagorean school who had migrated to Greece after persistent
persecution in Italy (D.L. vii1, 46). This means that as to facts, chronology, etc. he could hardly
have been better informed, but in moral and political judgments his account may be unduly
favourable to the Pythagoreans.

4 What sources were used by Apollonius is a more complex question. Cf. von Fritz, Pyth.
Pol. in S. It. 561L.
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In the Cylonian conspiracy a number of leading Pythagoreans were
rounded up and killed (the details are variously given), and it seems to
have been the signal for outbursts of anti-Pythagorean activity in other
cities also, which made it difficult for Pythagoras, banished from Croton,
to find a resting-place. As usual, fact and legend mingle in the story of
his fate. Aristotle preserves the version that he left Croton before the
attack, but since the object of this story is to demonstrate his power of
prophecy, it seems to belong to the legend. According to the most
credible accounts, he finally reached Metapontum, where he died.
About his death there are naturally a number of more or less romantic
stories, but the most probable seems to be that of Dicaearchus (D.L.
vim, 40, Porph. 7.P. 57), that he was forced to take refuge in a temple
of the Muses, where he starved to death.

The rebellion of Cylon, which must have taken place about the turn
of the sixth and fifth centuries, seems to have caused only a very
temporary check to Pythagorean activities, and their influence was even
extended over the next forty or fifty years. Butitwasa troublous period
of growing unrest, which led to a second, major anti-Pythagorean out-
break in the middle of the fifth century. In this the house at Croton
that had belonged to Milo was said to have been burned down, and
according to Polybius® the revolutionary movement spread through the
whole of Magna Graecia. Pythagorean meeting-houses were destroyed,
the leading men of each city perished, and the whole region was
in turmoil. This catastrophe, which is dated by Minar to 454 B.C.
(op- cit. 77), brought about the first emigration of Pythagoreans to the
mainland of Greece and led to the establishment of Pythagorean
centres at Phlius and Thebes. Among the youngest of the refugees
Aristoxenus (lambl. #.P. 249, DK, 14.16) mentions Lysis, who
much later at Thebes became the teacher of Epaminondas. Another
was Philolaus, mentioned in the PAaedo as having taught the Thebans
Simmias and Cebes (p. 162, above). Even now, the Pythagoreans
who stayed behind seem to have regained a certain amount of political
influence in Italy, and to have continued their life as a society, chiefly
at Rhegium. Later still, however, when in the words of Aristoxenus
(Tambl. 251) “political conditions got worse’, all are said to have left

* 11, 39, 1~4- Text and translation in Minar, Early Pyth. Pol. 75f.
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Ttaly except Archytas of Tarentum. It is impossible to date this final
exodus, but von Fritz would put it as late as 390.

We see, then, that the life of the Pythagorean societies was by no
means peaceful or uninterrupted, and that from the second half of the
fifth century they existed in small separate bands scattered widely over
South Italy and Greece. The effect of this on the continuity of their
philosophical tradition was naturally serious. Porphyry (57ff.) and
Tamblichus (252f.) preserve a description of what happened which
went back through Nicomachus to Neanthes in the third century B.c.
It must contain a great deal of truth, and goes far to account for the
inadequacy and obscurity of our material on Pythagorean doctrine.
According to this tale the prominent Pythagoreans who lost their lives
in the troubles carried their knowledge with them to the grave, for it
had been kept secret, only those parts being divulged which would
have conveyed little meaning to outsiders. Pythagoras had left no
writings of his own, and only a few dim sparks of philosophy were kept
alight by men like Lysis and Archippus of Tarentum who escaped, and
any who were abroad at the time of the troubles. These exiles were so
cast down by events that they lived in isolation, shunning the company
of their fellow-men. Nevertheless, to avoid incurring divine displeasure
by allowing the name of philosophy to perish altogether, they collected
in note form whatever had been written down by an older generation,
supplemented by their own memories. Each one left these commen-
taries, when and where he happened to die, in trust to son, daughter or
wife, with instructions that they be kept within the household. The trust
was faithfully kept, and the notebooks handed down for several
generations, but our sources agree that as an active sect (cdpeois) the
Pythagorean society practically died out during the fourth century B.c.
‘They preserved their original ways, and their science, although the sect
was dwindling, until, not ignobly, they died out.” Thus was their epitaph
written by Aristoxenus (ap. Jambl. 7. P. 251), speaking of those who
were his contemporaries and acquaintances.

It emerges from this troubled history, first, that the Pythagorean
School continued to exist through the classical period of Greek thought
in the sixth to the fourth centuries B.c., and secondly, that from the
middle of the fifth century it existed in the form of separate, scattered
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communities in various parts of the Greek world. It is only natural
that these communities should develop on different lines, and that we
should hear, as we do from Aristotle, that ‘some Pythagoreans’ held
certain doctrines and some held others, although all acknowledged
allegiance to the same founder. This does not lighten our task, but at
least it means that inconsistencies are no cause for despair, or for a
hasty conclusion that the authorities are confused: they are no less

likely to be a faithful reflexion of historical fact.

D. OUTLINE OF THE PYTHAGOREAN PHILOSOPHY

Pythagoras has been regarded by some scholars as no more than the
founder of a religious sect, upon whom were foisted in later days
mathematical discoveries made long after his time: he may have
played in a superstitious way with ‘number-mysticism’, but no more.*
Others have emphasized almost exclusively the rational and scientific
side of his thought. Both these portrayals are too one-sided and extreme
to be plausible. The religious doctrines of immortality and trans-
migration l/ge/zissigned to Pythagoras on incontrovertible positive
evidence. His character as one of the most original thinkers in history,
a founder of mathematical science and philosophical cosmology,
although not directly attested by such early and impregnable sources,
must be assumed as the only reasonable explanation of the unique
impression made by his name on subsequent thought. It was both as
religious teacher and as scientific genius that he was from his own life-
time and for many centuries afterwards venerated by his followers,
violently attacked by others, but ignored by none. The attempts to
minimize one or the other side of his nature arise from the difficulty
which a modern mind experiences in reconciling adherence to a com-
paratively primitive set of religious and superstitious beliefs with the
rational pursuit of mathematical science and cosmic speculation; but in
the sixth century B.c. such a combination was not only possible but
natural. What we may safely say is that for Pythagoras religious and
moral motives were dominant, so that his philosophical inquiries were

* The most outstanding work of this tendency was Erich Frank’s Plato und die sogennanten
Pythagoreer.

181

s



Pythagoras and the Pythagoreans

destined from the start to support a particular conception of the best
life and fulfil certain spiritual aspirations.

Since the keynote of any philosophical system is struck when we
understand its aim,” we may make this our starting-point. Philosophy
for Pythagoras and his followers had to be first and foremost the basis
for a way of life: more than that, for a way of eternal salvation. When
the study of man and the cosmos is undertaken as a means of help and
guidance in right living, the resulting system of nature must be one that
will afford such help. To the Pythagoreans the most important part of
philosophy was that which taught of man, of the nature of the human
soul and its relations with other forms of life and with the whole. This
therefore will be dealt with first. After that it will be in place to say

- something of Pythagoreanism as a philosophy of form, under which

heading will conveniently fall its mathematical and numerical aspect.

(1) Man and his place in nature__

Pythagoreanism contains a strong element of the magical, a primitive
feature which sometimes seems hard to reconcile with the intellectual
depth which is no less certainly attested. It is not on that account to
be dismissed as a mere excrescence, detachable from the main system.
All who work on the border-line of philosophy and religion among
the Greeks are quickly made aware of a typical general characteristic
of their thought: that is, a remarkable gift for rdtaining, as<the basis for
their speculations, a mass of early, traditional ideas which were often
of a primitive crudity, while at the same time transforming their
significance so as to build on them some of the most profound and
influential reflexions on human life and destiny. This was true of the
Orphic writers, whose religious teaching was almost identical with that
of Pythagoras,? and the same genius for combining conservatism with
innovation, introducing new wine without breaking the old bottles, was
particularly strong among the Pythagoreans.

* In case this sounds a slightly cynical statement, implying that philosophy is no more than
a rationalization of beliefs held before the inquiry begins, let me add that although this is in many
cases a fair judgment, clear thinking itself may be a philosopher’s aim as much as anything else.
If so, this does not make an understanding of the aim any less important.

* For this characteristic of Orphic thought cf. Guthrie, Orph. and Gk. Rel. 129f., and for the

relations between Orphic and Pythagorean, iid. 216-21. As early as the fifth century Ion of
Chios could attribute Orphic poems to Pythagoras himself (Ton, fr. 2 DK).
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Their retention of primitive material is well illustrated in their col-
“lection of sayings called Acusmata or Symbola. Although adopted by
the sect, many of these precepts are obviously older than Pythagoras,
and some are found in non-Pythagorean contexts as well, for example
in Hesiod, the sayings of the Seven Wise Men, and the Delphic
precepts. Some are straightforward moral precepts, but others had to
be later explained as having a hidden, oracular meaning in accord with
Pythagorean moral or political ideals.” In fact the majority are easily
recognizable as primitive taboos. The lists of them which we have in
Diogenes, Porphyry, Tamblichus, Hippolytus may be said with confi-
dence to go back to a collection made by Aristotle in the work which he
wrote on the Pythagoreans, and which is explicitly quoted as the
authority for some.* Out of many attributed to Pythagoras, the
magical origin of which is obvious, the following will serve as examples:

To abstain from beans.

Not to pick up what has fallen from the table.

Not to stir the fire with a knife.

To rub out the mark of a pot in the ashes.

Not to sit on a bushel-measure.

Not to wear a narrow ring (also given as ‘Not to wear a ring’).

Not to have swallows in the house.

To spit on one’s nail-parings and hair-trimmings.

Not to make water or stand on one’s nail-parings or hair-trimmings.3

To roll up one’s bedclothes on rising and smooth out the imprint of the
body. :

To touch the earth when it thunders.

* C. W. Goettling (Ges. ABh. vol. 1, 278-316) contended that these latter alone were the
cuppoha (for it is of the essence of a oUpPolov that its true significance does not appear on the
surface), the others forming a separate class of éxoUouare. Thehypothesis was somewhat weakened
by the number of times that he had to assume a saying to have been wrongly classified by the
ancient authorities. His general interpretation (‘quam totam ethicam esse debere ostendi’,
vol. 11, 280) was easier to uphold in the middle of the nineteenth than of the twentieth century.

Their real nature was first explained in detail by F. Boehm, De Symbolis Pythagoreis, in the
light of the anthropological material of his time, and especially of that contained in The Golden
Bough. Boehm’s competent short work scarcely deserves the slighting expressions of Delatte
in Vie de Pyth. 186—7. A more weighty as well as more recent critic describes his application of
the comparative method as circumspect’ (Nilsson, Gesch. d. gr. Rel. 1, 666, n. 3). For the
&rolopara in general see Nilsson, 665—9.

* D.L. v, 34. Cf. Delatte, Etudes, 273 (following V. Rose and Rohde), Nilsson, Gesck. 1,
665 £.

3 Only this and the previous one defeated the moralizing zeal of Goettling: ‘Ich bin nicht im
Stande, aus dieser Vorschrift irgend einen verniinftigen Sinn zu entnehmen’ (p. 315).
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The moral interpretations attached to these picturesque sayings in our
sources show plainly enough that they had nothing to do with them in
the beginning. To stir the fire with a knife was taken to mean rousing a
man’s passions with sharp words, to sit on the bushel was to be content
with what one has or to rest on one’s laurels, to roll up the bedding
meant to be always ready for travel, that is, ready to leave this life for
the next, swallows stood for chatterers, and so forth.*

A famous and widely commented-on Pythagorean injunction was
that which prohibited the eating of beans, and many different expla-
nations of it were offered, some of which may at first sight seem obscure.
Beans resembled testicles: they resembled the gates of Hades, or the
whole universe (all these were recorded by Aristotle, D.L. v111, 34):
their stems were hollow throughout and unjointed (D.L. viI, 34;
Porphyry connected this fact with the return of souls from beneath
the earth, Antr. Nymph. 19): they are of a windy or breathy nature and
hence full of the life-force (D.L. V111, 24): they contain the souls of the
dead (Pliny, N.A. xvii, 118). When in the creative chaos at the
beginning of the world life arose out of the primeval slime, beans and
human beings had their origin from the same form of primal matter.?
There were strange supersitions about the metamorphoses which a bean
would undergo if buried in earth or dung. Heraclides Ponticus is
reported as saying that it would assume human shape. From later
writers we learn that it would be assimilated to a child’s head or the
female pudenda. Porphyry and others adduced the belief that if
chewed and left in the sun a bean would give off an odour of semen.3

These explanations all have in common a connexion between beans
and life, death or the soul. (In saying that they ‘resembled the uni-
verse’ the Pythagoreans doubtless had in mind their belief that it was
animate.) Such a connexion may well have been primitive, and at the

* There were other explanations too. See Plut. Quaest. Cony. 727-8. Iamblichus warns that
not all the interpretations were Pythagorean (V.P. 86). Itis of course by no means improbable
that in taking over these primitive superstitions Pythagoras himself interpreted them in this
symbolic way.

* & fis aUrriis onmedévos, Porph. 7. P. 44. Cf. the unintelligibly abbreviated version in Hippol.
Ref. 1, 2, 14 (Diels, Dox. 557), where Pythagoras is said to have learned this from Zoroaster;
also Diogenes (i.e. Antonius Diogenes, Dox. 557, n.) ap. Lyd. De Mens. 1v, 42, pp. 99-100
Wiinsch.

3 For references see Delatte, Erudes, 38, n. 2.
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same time reflects genuine Pythagorean interests. The ban was also
rationalized in a political sense. It was said to symbolize the oligarchic
tendencies of Pythagoras, since beans were used as counters in the
democratic process of election by lot. This explanation also goes back
to Aristotle (D.L. #bid.), and was repeated in later times by Lucian,
Tamblichus, Hippolytus, and in the treatise De Liberis Educandis attri-
buted to Plutarch. Presumably it was at some time accepted by the
Pythagoreans themselves, but its artificial character is obvious, nor
had it ever the wide currency nor the central importance in Pythagorean
lore that was accorded the connexion with life and the doctrine of trans-
migration. There was a Pythagorean saying in the form of a hexameter
verse (also attributed to Orpheus, which keeps it in the same circle), to
the effect that to eat beans is equivalent to eating the heads of one’s
parents. Both the actual line and various paraphrases of it are quoted
repeatedly in late antiquity,” and another hexametric version of the
prohibition was not only included in the Orphic poems but used by
Empedocles in the fifth century B.c. This ran: “Wretched, thrice
wretched, keep your hands from beans.™

Many of the other examples cited betray their origin in sympathetic
magic, which assumes a close, quasi-physical relationship between things
that to the civilized mind have no such connexion atall. It exists between
a man and his picture or image, or even the imprint of his body in a bed,
as well as anything that had once been a part of him like nail-parings or
hair-trimmings. These must be treated with respect because owing to
the intangible bond which unites them the treatment to which such
things are subjected will be reflected in the welfare of the man himself.
By gaining possession of them, an enemy can do much harm. The
taboo on wearing any unbroken rings about the person, which applies
also to knots, is based on the possibility that they will transfer their
binding or inhibiting power into regions far beyond their immediate

* And by Heraclides Ponticus according to Lydus, De Mens. p. 99 Wiinsch. For other
references see Nauck’s ed. of Tambl. #.P. 231ff. Callimachus echoes it, with a mention of
Pythagoras himself (DK, 14.9, p. 101):

kod xuépoov &mo xelpas Exew, dvidvros E5eaTol,
K&y, TTuberybpas dos Exéheue, Aéyw.

* Emped. fr- 141 DK (from Gellius). Taboo on beans is found in many parts of the world,
and at Rome they were associated with the cult of the dead. See Boehm, op. ciz. 14-17 and index
to Golden Bough, s.v. beans.
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physical effect. The general belief in the possibility of transference,
which underlies all the taboos of sympathetic magic, rests in turn on an
extended notion of kinship or relationship which is foreign to civilized
thought. It appears again in the beliefs associated with a totemic
organization of society, where the tribe is conscious of a kinship, even
an identity, between itself and a non-human species of animal.
Beginning the account with the Acusmata or Symbola has brought
into prominence the initial connexion of much in Pythagoreanism
with primitive magical ways of thinking. The essentially magical con-
ception of universal kinship or sympathy, in a more or less refined and
rationalized form, permeates its central doctrines of the nature of the
universe and the relationship of its parts. To be aware of this will assist
an understanding of its mathematical conception of the natural world as
well as of its religious beliefs concerning the fate of the human soul.
Porphyry writes of Pythagoras as follows (7.P. 19, DK, 14.84):

What he said to his disciples no man can tell for certain, since they preserved
such an exceptional silence. However, the following facts in particular
became universally known: first that he held the soul to be immortal, next
that it migrates into other kinds of animal, further that past events repeat
themselves in a cyclic process and nothing is new in an absolute sense, and
finally that one must regard all living things as kindred (époyevfi). These
are the beliefs which Pythagoras is said to have been the first to introduce
into Greece.

Apartfrom thefact that Porphyry’s informant here mayhave been Dicae-
archus,” this passage contains several reassuring features. His language
shows unusual caution, an effort for once to confine himself to what
he believes he may regard as certain. More important, the immortality of
the soul, and its transmigration into various animal bodies, are vouched
for as beliefs of Pythagoras by his own contemporary Xenophanes
(p. 157, above). Moreover the doctrine of the kinship of all animate
nature appears in Empedocles, a philosopher of the Italian tradition in
the early fifth century B.c.> We may assume that this doctrine, no less

* Dicaearchus is mentioned byname some sixteen lines earlier. Cf.Rohde, R%. Mus. 1872,26f.,
and n. 2, p. 151, above.

* The other theory mentioned by Porphyry, that of the exact recurrence of events, does not

immediately concern us, but is vouched for as Pythagorean in the fourth century B.C. by
Eudemus (gp. Simpl. Phys. 732 Diels, DK, 588 34). See p. 281, below.
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than those of immortality and transmigration, formed part of the
teaching of Pythagoras. Indeed our cautious approach is scarcely neces-
sary here, since the kinship of nature provides the general world-view
within which alone the transmigration of souls is a tenable belief.
Only the fact that the souls of men and of animals are of the same
family could make it possible for the same soul to enter now a man’s
body and now that of a beast or a bird.

In the extraordinary Pythagorean attitude to beans we have already
seen an example of the way in which these tenets had their outcome in
practice. The mysterious embodiment of the universal life-spirit (and
evidently a particularly close connexion with Auman life) which the
Pythagoreans saw in this vegetable led to its prohibition as food. Still
more close must be the connexion between dogma and practice in their
abstention from animal flesh, not only the most notorious, but also the
most controversial of the commandments of Pythagoras. The chief
testimonies are these:

(@) Eudoxus ap. Porph. 7.P.7 (DK, 14.9): ‘Eudoxus in the seventh book
of his Description of the Earth says that he [sc. Pythagoras] exhibited such
purity and such abhorrence of killing and killers that he not only abstained
from animal food but would have nothing to do with cooks or hunters.”

() Onesicritus ap. Strabo xv, 716 (DK, ibid.). Onesicritus was a Cynic
philosopher who accompanied Alexander to India, and is recounting his
meeting with an Indian gymnosophist who questioned him about Greek
doctrine. Onesicritus told him among other things that Pythagoras ‘com-
manded men to abstain from animal food’.

(¢) The poets of the Middle Comedy of the fourth and early third cen-
turies B.c. indulge in various jibes at the Pythagoreans of their time. Some
suggest that these had taken a leaf out of the Cynics’ book (or that the comic
poets chose to bait them by maliciously making the confusion), caring nothing
for appearances but going about unwashed and in filthy rags. They include,
however, digs at their vegetarianism, for example the obvious joke: ‘The
Pythagoreans eat no living thing.” ‘But Epicharides the Pythagorean eats
dog!’ Only after he has killed it.” ‘They eat vegetables—or bread—and
drink nothing but water’ is the general verdict, though Aristophon might
amuse himself by observing that some of the modern hangers-on of the sect,
in spite of their professions, were ready enough to wolf down fish or meat
if you set it before them. (The relevant fragments of Antiphanes, Alexis,
Aristophon and Mnesimachus are collected in DK, 58, vol. 1, pp. 4781ff.)
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According to these heterogeneous sources the eating of animals was
entirely against Pythagorean principles, whatever backsliding might
occur. Others, among whom is cited Aristotle, suggest that religious
abstention was certainly practised, but that it was limited to certain
species.

(d) Aristotle, Ross fir., p. 138 (ap. D.L. V111, 34, DK, §8c3): ‘Aristotle
in his work on the Pythagoreans said that Pythagoras counselled ab-
stention from. . . white cocks because they are sacred to the lunar god or to
the month, and are suppliants [presumably because white was the colour
worn by suppliants]—sacred to the lunar god because they announce the
hours. Moreover white is of the nature of good, black of evil. Also to
abstain from any fish that are sacred, since it is not right that the same crea-
tures should be assigned to gods and to men.’

(¢) Aristotle, Ross zbid. (D.L. vii, 33, DK, §8B1a): ‘Purity is achieved
by cleansing rites and. . .abstaining from meat and flesh of animals that
have died, mullet, blacktail, eggs and oviparous animals, beans. ...’

(f) Iambl. 7.P. 85 (DK, 58c4) tells us that according to the Pytha-
gorean acusmata only animals which it is proper to sacrifice may be
eaten, because only into these does the soul of a man not enter. This
sounds more like the genuine Pythagorean reason than the incompatible
explanation attributed to Aristotle that it was not right for men and gods to
share the same creatures. (It does not follow that the actual prohibition of
eating sacred fish—which doubtless were not sacrificed—is not rightly
attributed to the Pythagoreans.)

(g) Porph. V.P. 43 (partly in DK, 58 CG), in a list of the Symbola of Pytha-
goras: ‘Of sacrificed animals he bade them not to eat the loin, testicles and
privy parts, marrow, feet or head.” Porphyry adds as the reason Pythagoras’s
symbolic interpretation of these parts. They signified for the animal respec-
tively the foundation, genesis, growth, beginning and end. Together these
are the leading parts (fjyspovica) of the body. He added that they must
abstain from beans ‘as they would from human flesh’.

~ Finally we find in a few passages a determined attempt, which
seems to go back to Aristoxenus, to deny altogether the existence of
the prohibition.

(2) Aulus Gellius in his Noctes Atticae, 1v, 11 writes (partly quoted in
DK, 14.9): ‘There is an old and erroneous, but strongly entrenched,

* This passage is assigned by Ross to Aristotle, but it is not quite clear that it does not belong
to Alexander Polyhistor. In his translation Ross renders BpwTév ‘meat that has been nibbled’.
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belief that the philosopher Pythagoras habitually abstained from animal
food, and also from beans, which the Greeks call xUopor. This belief
made Callimachus write: “I too bid you, as did Pythagoras, keep -your
hands from beans, an injurious food.” Of the same opinion was Cicero, who
in his first book On Divination has these words: “Plato tells us to go to bed
in such a condition of body that there be nothing to induce wandering or
disturbance of the mind. This is commonly thought to be the reason why the
Pythagoreans are forbidden to eat beans, which have a flatulent tendency
inimical to the pursuit of mental tranquillity.” So much for Cicero. But
Aristoxenus the writer on music, an industrious student of ancient literature
and a pupil in philosophy of Aristotle, in the work which he has left us on
Pythagoras says that beans were Pythagoras’s favourite vegetable on account
of their purgative and relieving properties. [Here Gellius quotes the original
words of Aristoxenus.] The same Aristoxenus reports that he included young
pigs and sucking kids in his diet, and he seems to have got his information
from the Pythagorean Xenophilus who was his friend, as well as from older
men who were nearer to the time of Pythagoras. Alexis the poet also
treats of animal food in his comedy The Lady Pythagorean.*

‘The origin of the mistake about the eating of beans appears to be that
in the poem of Empedocles, who followed the teaching of Pythagoras, there
occurs this line:

Wretched, thrice wretched, keep your hands from beans.

Most people assumed the word to refer to the wegetable, as it commonly
does. But those who have studied the poem of Empedocles with the greatest
care and insight say that in this context it signifies testicles, which after the
enigmatic and symbolic style of Pythagoras are called beans (xUcyor)
because they bring about pregnancy (kueiv) and are the source of human
generative power. Thus Empedocles in this line is trying to dissuade men
not from eating beans but from sexual indulgence.

‘Plutarch too, whose authority in the history of philosophy carries great
weight, reports in the first of his books on Homer that Aristotle said the
same about the Pythagoreans, namely that they did not abstain from eating
animals, with the exception of a few kinds of flesh. As this is contrary to the
general opinion, I append his actual words: “Aristotle says that the
Pythagoreans abstain from the womb and the heart, and from sea-anemones
and certain other similar creatures, but eat the rest.” .. .However Plutarch
in his After-dinner Questions says that the Pythagoreans also abstain from
the fish called mullet.”

* The fragments of Alexis quoted by Athenaeus (DK, vol. 1, p. 479), one of which is from this
play, all represent the Pythagoreans as eating no meat.
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(@ D.L. vi, 20 (DK, 14.9): ‘Pythagoras only sacrificed inanimate
things, or according to others no living creatures except cocks, sucking
kids and sucking pigs, with special avoidance of lambs. Aristoxenus on
the other hand said that he allowed the eating of all other living creatures
except the ploughing-ox and the ram.’

(7) Porph. P.P. 15 says of the athlete Eurymenes that whereas other
athletes kept to the traditional diet of cheese and figs, ‘on the advice of
Pythagoras he was the first to strengthen his body by eating a fixed daily
portion of meat’.

(k) Iambl. 7.P. 25 claims that the substitution of a meat diet for dried
figs on the part of athletes was due to a namesake of Pythagoras, the son of
Eratoclees, ‘though it is wrongly attributed to Pythagoras son of Mne-
sarchus’.

() D.L. vi, 12: ‘He [Pythagoras] is said to have been the first to train
athletes on meat, beginning with Eurymenes, as Favorinus says in the third
book of his Commentaries. . . . Others say it was a trainer called Pythagoras
who used this diet, not our philosopher, who in fact forbade the killing, let
alone the eating, of animals on the ground that they share with us the right
to a soul.’

It will be seen that none of these testimonies antedates the fourth
century B.C., by which time the prohibition of flesh had already become
a matter of doubt and controversy. They fall into three classes. First,
those that affirm the prohibition of animal food without qualification,
like Eudoxus and the less decisive voices of Onesicritus and the comic
poets. Secondly, those (among them Aristotle) who describe the pro-
hibition as selective, certain species or parts of animals being forbidden
on religious or superstitious grounds. Abstention from some of the
creatures mentioned is a common enough superstition outside the
Pythagorean brotherhood and indeed outside the Hellenic sphere.
Examples are collected by Boehm in the work already referred to.
Cocks for instance were forbidden to epileptics, who were supposed to
be daemonically possessed, and Caesar notes that the British held it
impious to eat them. The religious reasons adduced by the Pythagoreans
are expressly linked by some of our authorities with their belief in
transmigration. Sacrifice was limited to certain animals, and these might
be eaten because of a belief that the soul of a man never enters them.
Perhaps the same, or perhaps a different, school of Pythagoreans held
that even of sacrificial animals certain parts were to be avoided, in-
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cluding those, like testicles and marrow, which were particularly
associated with the vital force.

Finally we have the categorical denial that Pythagoras imposed on
his followers any ban at all on the eating of flesh or beans. The state-
ments to this effect have a positive and polemical tone which suggests
that, as Gellius in fact says, they were going against the generally
received belief. The most vehement in this direction was evidently
Aristoxenus. This man, a Western Greek from Tarentum, who became
a member of the Lyceum under Aristotle and Theophrastus, was also
a friend of the last generation of Pythagoreans.® Since his chief claim
to fame was his work on the theory of music (he was in fact generally
known by the distinguishing epithet of Musicus), it was natural that
he should have a prime interest in that school which gave music a
central place in its philosophy and was universally recognized as having
been responsible for the most fundamental discoveries in musical
theory. The friends to whom such a man attached himself would of
course belong to the most scholarly and intellectual wing of the school,
and would have little use for the old superstitions to which its more
devoutly religious members clung. By this time the school was split
into a number of groups divided both locally and by the character of
their thought, and since all alike continued to claim the authority of
Pythagoras for their teaching, the more philosophically-minded would
reject the idea that he lent himself to superstitious practices which they
themselves had outgrown.

In this connexion may be mentioned the distinction drawn by later
writers between two types of Pythagorean, the acusmatici and the
mathematici. Accounts of this are given by the Neoplatonists Tambli-
chus and Porphyry as follows:

(e) Tambl. 7.P. 81, 87 (also De Comm. Math. Sc. p. 76.16ff. Festa).
Tamblichus has been explaining that Pythagoras instituted various grades
among his disciples according to their natural talents, so that the highest
secrets of his wisdom were only imparted to those capable of receiving them.
Even the way of life was not the same for all: some he ordered to hold all
their possessions in common, but there was an outer circle of those who

* D.L. v, 46. The Suda says that he was a pupil of the Pythagorean Xenophilus before joining
Aristotle. See this and other authorities for his life at the beginning of Wehrli’s Aristoxenos.
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retained their private property. The account continues: ‘In another way also
there were two forms of the Pythagorean philosophy, corresponding to two
classes of those who had part in it, the acusmatici and the mathemarici. Of
these the acusmatici are admitted to be Pythagoreans by the others, whereas
they themselves do not accept the mathematici, claiming that their activity
does not originate from Pythagoras but from Hippasus.”. . . The philosophy
of the acusmatici consists of undemonstrated sayings, without argument,
enjoining certain courses of action. These and other dicta of Pythagoras they
endeavour to preserve as divine revelations, making no claim to say anything
of their own. Indeed they hold it would be wrong to do so: those of their
number are accounted the wisest who have learned the greatest number of
acusmata.’

(6) Porph. .P. 37 (DK, 18.2): ‘His teaching took two forms, and of his
followers some were called mathematici and some acusmatici. The mathematici

' were those who had mastered the deepest and most fully worked-out parts
of his wisdom, and the acusmatici those who had only heard summarized
precepts from the writings, without full explanation.’

The account reproduced by Iamblichus implies a claim that the
division was instituted by Pythagoras himself in order that justice
might be done to those of greater and lesser philosophical capacity.
Probably Porphyry was relying on the same sources and meant to say
the same, although taken by itself his statement might imply no more
than what was probably the truth. Inview of the universal Pythagorean
practice of attributing everything to the founder, we cannot attach
much historical value to the claim. What seems to be obviously true is
that ‘his teaching took two forms’, or at least had two sides. The
genius of Pythagoras must have possessed both a rational and a religious
quality such as are rarely united in the same man. It is not surprising
that he and his school attracted two different types, on the one hand
enthusiasts for the promotion of mathematical philosophy and on the
other religious devotees whose ideal was the ‘Pythagorean way of
life’, the life of a religious sect strongly resembling that of the Orphics
and justifying its practices by a similar system of mystical beliefs. The
philosophical wing inevitably neglected, or secretly despised, the simple
superstitious faith of the devotees, but could not deny that it had played
a part in the foundations laid by Pythagoras. These therefore admitted

* The translation follows the order of words in De Comm. Math. Sc., not that of V.P.

(DK, 18.2) in which acusmatici and mathematici are reversed.
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the claim of the acusmatici to call themselves Pythagoreans, and fostered
the belief that both wings of the school had their origin in the teaching
methods of the Master himself. That at least seems the most probable
explanation of the tradition, which serves an obvious apologetic
purpose for the mathematici. The split is unlikely to have occurred
before the second half of the fifth century, when it would be fostered
by the geographical dispersion of the school. It may provide the
explanation why Aristotle speaks in his more cautious moments of
‘some Pythagoreans’ as holding certain views, and not of the Pytha-
goreans as a whole. Rohde noted as further evidence for it that the
physical doctrines which Aristotle reports as Pythagorean, as well as
the ethical precepts of the friends of Aristoxenus, show no connexion
with Pythagorean religious beliefs. This point has some substance,
though it must not be pressed too far. It was the physical and mathe-
matical philosophy of the Pythagoreans that Aristotle happened to be
interested in, and reference to its religious basis would have been out of
place in his purely philosophical discussions. The two in fact could
never have been completely separated. Consider for example the
reference to their numerical philosophy in such a passage as this from
the De Caelo (268a10):

As the Pythagoreans say, the whole world and all things in it are summed up
in the number three; for end, middle and beginning give the number of the
whole, and their number is the triad. Hence we have taken this number from
nature, as it were one of her laws, and make use of it even for the worship of

the gods.

Nevertheless the thesis that there were two kinds of Pythagoreans, the
one chiefly interested in the pursuit of mathematical philosophy and
the other in preserving the religious foundations of the school, is both
inherently probable and supported by a certain amount of positive
evidence, among which we may certainly reckon the contradictory
reports that have just been quoted concerning the views of Pythagoras
on religious abstention from certain foods.

Porphyry wrote 4 work in four books, which has been preserved, on

* With this paragraph cf. Delatte, Pol. Pyth. 22f., Etudes, 272-4, Rohde, RA. Mus. 1871,
558—62, Minar, Early Pyth. Pol. 31—3. Minar is right to deprecate the assumption of a clear-cut
division between two hostile and mutually exclusive sects, but goes too far in belittling the
scientific achievement of the mathematici.
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abstinence from animal flesh. This being its main topic, its references
to Pythagorean doctrine and practice have perhaps more weight than
more casual allusions, and may be considered together before drawing
final conclusions on the subject. His information can be confidently
assigned to the fourth or early third century B.c.* Porphyry, who is of
course arguing in favour of abstinence, begins by stating in full the
case of his opponents, whom he describes as ‘the ordinary, common run
of men’ (6 TOAUs ki Snpcddng &vpcotros). In their name he produces
a string of arguments, ending with the claim (1, 15) that meat-eating
does no harm to soul or body, as is proved by medical opinion and by
the fact that athletes eat meat to improve their condition. Immediately
he continues: ‘ And as strong evidence that Pythagoras was wrong, we
may mention that no wise man believed him. . .not even Socrates.” In
the eyes of the common man, the wrongness of Pythagoras evidently
consisted in the prohibition of meat. In ch. 23 the same common man
asserts that according to Pythagoras the eating of pork and beef was
equivalent to cannibalism, but in ch. 26 he supports his case by
reference to the story that Pythagoras allowed, and even introduced,
meat in the diet of athletes, and adds: ‘Some report that the Pytha-
goreans themselves taste flesh when they sacrifice to the gods.’

In 11, 4, when Porphyry is arguing his own case, he rebukes his
opponents for assuming that because it is right for some men, like
athletes, soldiers and manual workers, to eat meat, therefore it is
proper for philosophers. We may take it that in his view Pythagoras
might indeed have approved of meat for someone who would never
make a philosopher (cf. passage () on p. 190, above), but still forbade
it to his own school. The friends of Aristoxenus who rejected the ban
will then have made their point by an illegitimate generalization. Later
in the same book (ch. 28), he says that the Pythagoreans were3 life-

* Most of it comes from Theophrastus. See Burnet, £GP, 95, n. 2, and compare especially
De Abst. 11, 322 & ptv 51 kepdhoe ToU pfy Seiv 0w 39, Yoopls T&Y EuPePAnpévoov pibwv SMywv Te
T@Y Up® Mudv Tpookelptveoy Kal ouvTeTpnpévay, EoTiv Tév Ocopp&oTou Talta. The Pythagorean
arguments adduced by Sotion for the same purpose (ap. Seneca, Ep. 108 (bk. xvII, 5), 17ff.),
which may be compared with Porphyry’s, also appear to contain much early material. (Cf.
Rostagni, Perbo di P. 166fL.)

* So also Plut. Qu. Cony. 729¢. The common source here is probably not Theophrastus but
Heraclides Ponticus (Burnet, oc. ciz.).

3 Porphyry uses the imperfect tense in speaking of them.
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long abstainers from animal flesh. When they offered a beast to the
gods, they did but taste it, and other animals they never touched. In
111, 26 he brings the taboo into explicit relation with the kinship of all
life: “Since then all animals are our kin—if it is clear that, as Pythagoras
said, they have the same soul—the man who does not keep his hand off
his own relatives is rightly condemned as unholy.’

Porphyry then, whether he is speaking in his own person or through
the mouth of an imaginary philistine, is consistent in asserting that in
general Pythagoras forbade his followers to eat flesh, that his reason
was the kinship of all life, and that as a result the Pythagoreans were
life-long vegetarians except for a ritual mouthful on occasions of
sacrifice. His account gives a clear hint of how, when a rationalist wing
arose in the school, it claimed as authority for neglecting the ban a
story which, whether true or not, was never originally intended to
grant a dispensation to philosophers, that is, to Pythagoreans. Taking
all this in conjunction with the evidence previously discussed, and with
the primitive character of the demand itself, we may conclude that
abstinence from flesh, on the religious ground that to eat it is a form of
cannibalism, was a tenet of Pythagoreanism from the beginning.
A sacramental tasting, on special occasions, of the flesh of the forbidden
animal is not an exception; rather it brings the system into line with
universal primitive practice, as Burnet noted (EGP, 95). Later, when
the rationalists and the devotees tended to take separate roads, it was
denied by some who still laid claim to membership of the school. In
support of this conclusion we may add that the belief and practice are
independently known to have been current in the thought of the early
fifth century, especially in the West. Empedocles of Acragas reasoned
explicitly that because of the transmigration of souls a man who eats
flesh may unwittingly devour his own son or his own father in altered
shape; and a similar abstention was enjoined in the Orphic writings.*

To those whose minds run on these lines the soul is obviously some-
thing of paramount importance. It occupies an entirely different place
in the scheme of things from that which it has, for instance, in the

* Emped. fr. 137 DK. For Orpheus, Ar. Frogs, 1032, Eur. Hipp. 952£., and a little later Plato,
Laws, v1, 782.C.
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Homeric epics, which set the tone for so much in later Greek religion.
For Pythagoras it was immortal (&8&vartos), and this implied much
more than mere survival. In Homer too the psycke survived after
death, but that thought brought no consolation to his heroes.The psyche
by itself was the merest simulacrum of the man, lacking strength and
wits, both of which it owed to its association with the body. It is
compared to a shadow, an image, a dream, to smoke, to a twittering
bat. The only thing that could give it a temporary return to something
more like real life was to absorb a draught of blood, that is, to be re-
animated momentarily by renewed contact with the life-giving ele-
ments of the body.

This was a natural creed for the men of a heroic age, who equated
the goodness of life with bodily prowess in battle, feasting and love.
The real self was the body. Death meant separation from the body,
and hence from life in any sense which these robust fighters could
appreciate. Indeed to speak of the human soul as immortal was
blasphemy. Only the gods were immortal, and they were exceedingly
jealous of their immortality. It would go ill with a mortal who
claimed it for himself, for that would be to set himself up against
Zeus and thé Olympians. We need not here considerin detail the power-
ful influence on later Greek thought of this conception of the relation
between men and gods. Herodotus, the tragedians, Pindar and others
are full of the necessity to remember one’s mortality and *think mortal
thoughts’. ‘Seek not to become Zeus.. . .For mortals mortal things
are fittest’ (Pindar, Isth. v, 14).

Homeric religion is a product of the Ionian spirit, and shares its
matter-of-fact and rational outlook on the world. Indeed, while from
the religious point of view its shortcomings are obvious to all, they are
probably outweighed by the immense service it did to the mind of
Greece by ridding it of so much of the dark underworld of magic and
superstition which plagued the life of many other ancient peoples. It
was by no means out of tune with the rationalism of the Ionian tradition
in philosophy. Similarly the Italian philosophical tradition is not some-
thing existing in intellectual isolation, but the philosophical expression
of a much more general mode of thought. Side by side with the
Olympian religion—which may be called orthodox to the extent that

196



The Soul: Homer and Eleusis

it was inculcated by the official cults of the Greek states as well-as being
accepted by most of the great figures of literature—there existed a type
of belief which implied a very different relationship between gods and
men and a different conception of the nature and value of the human
soul.?

The religion of Homer, after all, was particularly suited to the some-
what artificial and short-lived society for which it was intended, and
much less so to the ordinary Greek of later centuries. Living a life
quite unlike that of the Homeric hero, he was subject to certain longings
and stirrings of the heart from which the hero had been free. The idea
of capricious, all-too-human deities, whom one must try to please
with material gifts offered in a bargaining spirit but without any
certainty that they would make the expected return, began to seem less
satisfying. Victims of injustice in this world turned their eyes to the
possibility of finding redress in another. Moreover, to meet these
resurgent needs, the means were at hand in numerous popular and
ancient cults of an agrarian character which had only been thrown
into temporary eclipse by the dominance of Homeric ideas. The most
notable was the mystery-cult of Eleusis, raised from obscurity to
Panhellenic repute when its mother-town was incorporated by Athens
(probably towards the end of the seventh century) and its worship
taken under Athenian patronage. By initiation into the mysteries of
Demeter the Earth-mother and her daughter Persephone, their wor-
shippers believed that they could be actually adopted into the family
of the gods, and by this adoption secure for themselves not mere
survival—which in some sense, as we have seen, was the lot of every-
one—but a far better and happier fate in the life to come. ‘Blessed
among men who dwell on earth is he who has seen these things; but
he who is uninitiated and has no part in the rites has never an equal
lot when he has died and passed beneath the dank darkness.’

At Eleusis initiation was all that mattered. The participants returned
to their homes and lived their ordinary lives, secure in the knowledge
imparted by the visual revelation which was the culmination of the

* The religious background can only be sketched verybriefly here. I have dealt with it more
fully in The Greeks and their Gods, where references to other literature will be found.

* Homeric Hymn to Demeter, 480ff. From internal evidence we can say that this hymn was
written for the Eleusinian cult before the incorporation by Athens.
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mystic rites. The teaching of the Orphic writers and initiators went
further. For them the hope of immortality was based on a complex
myth concerning the nature of the human soul as a mixture of divine
and earthly. It could only be attained by strenuous efforts, lasting
through life, to develop and elevate the divine element and subdue the
earthly. Initiation was an essential part, but the rites must be periodic-
ally renewed and life as a whole lived differently, with observance of
ritual prohibitions among which abstention from meat was, as with the
Pythagoreans, of the greatest importance. The whole religious side of
this movement, which included an elaborate cycle of rebirths, cannot be
separated from that adopted by Pythagoras, and to make the attempt
would probably be unhistorical. The Pythagoreans not only used the
religious books promulgated under the ancient name of Orpheus:
prominent members of the school were named in later antiquity as the
authors of some of them, and the tradition ascribing some to Pythagoras
himself goes back, as we have already noted, to the fifth century B.c.”

The purpose of mentioning these things—Eleusis as the outstanding
example of a type of belief that accompanied hundreds of more obscure
agricultural cults all over Greece, and the elaborate eschatological
schemes of the Orphics—is to put the Pythagoreans in their setting.
Owing to the religious foundations of their thought, they were even
less isolated than other philosophers from the current beliefs of their
time. To recognize the existence and interaction of the two great
streams of philosophical tradition, the Ionian and the Italian, is of the
first importance for an understanding of Presocratic philosophy: but it
is equally important to become aware that they stand in their own
sphere for something wider, for two contrasting tendencies in the
Greek mind whose conflict and interplay form an essential and fasci-
nating aspect of the study of Greek life and literature in general. These
two strains in their turn find their explanation partly in the fusion of
races that went to make up the Greek people of historical times, and
partly in social conditions, but to pursue them there now would take
us too far afield.? They may be summed up in the words fvnT& @poveiv
(‘think mortal thoughts”) on the one hand and dpoiwais 6e¢y (‘assimi-

¥ P. 182, n. 2, above, and for the names of other Pythagoreans see Kern, Orp. Fr. p. 52.
* See The Greeks and their Gods, esp. pp. 301—4.
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lation to God’) on the other.™ ‘Strive not, my soul, for an immortal
life’, warned Pindar (PyzA. 111, 61), whereas Empedocles the Sicilian,
apparently without the slightest heed to such a warning, shouted to his
fellow-citizens of Acragas: ‘I tell you I am a god immortal, no longer
a mortal’ (fr. 112.4).

It is to this second strain, to the idea of assimilation to the divine as
the legitimate and essential aim of human life, that Pythagoras gave his
allegiance, and he supported it with all the force of a philosophical and
mathematical, as well as a religious, genius. In this last clause lies the
originality of Pythagoreanism. This is where it transcends the more
widespread idea of ‘God shalt thou be instead of mortal’ which pre-
existed and formed the soil out of which it sprang. Eleusis taught that
immortality was to be obtained through the single revelation, after
suitable preparation, of the mystic objects or symbols; the Orphics
added the need for carrying out in daily life an elaborate system of
religious, possibly also moral, prohibitions; to Pythagoras the way of
salvation lay through philosophy. Aristoxenus? said of Pythagoras and
his followers: ‘Every distinction they lay down as to what should be
done or not done aims at conformity with the divine. This is their
starting-point; their whole life is ordered with a view to following God,
and it is the governing principle of their philosophy.’

This brief excursus into religious history was necessary, for in the
idea of the purification of the soul we come near to the link which joins
the religious and the philosophical sides of Pythagoreanism and en-
ables us to see them as two sides of a single unitary system. Hence to
understand this system the first essential is to appreciate the religious
background out of which it arose and against which it must be seen.

* The first sentiment, in the above or similar words, is frequent. Cf. e.g. Epicharmus, 263
Kaibel (DK, 23820, vol. 1, p. 201) fvorré Xpf) Tov Bvartév, olk dddverra v varrdv gpoveiv and Soph.
Tr. 473. For the second phrase see Plato, Theaet. 1764 810 xai Trepdiofon Xpf) tviévBe dxeioe
geUyaw 311 Té 10T PuYT) Bt dpofwos Bed kaTd TO Suvardy, and cf. the true statement of Arius
Didymus (?) ap. Stob. Ecl. Eth. 11,7, p. 49 Wachsm.: Zeoxpdrns TTAdreov Tadrd 163 TTuBaydpq,
Téhos dpolwotv Gedd.

* Ap.Tambl V.P. 137, DK, 58D2. The translation is Cornford’s (CQ, 1922, 142), except for
the word épohoyias. Cornford prints dpiMes. So Nauck, but this is due to Scaliger: épohoylas
is in all MSS. If it is the true reading, it raises a suspicion that the sentence as it stands is nota
word-for-word quotation from Aristoxenus, for uohoyia in the particular sense required became
something of a technical term of the Stoics. Wehrli does not include the passage in his Aristo-
xenos. Nevertheless it gives a true description of the Pythagoreans of all periods.
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Basic is the notion of the kinship of all life, which was a necessary pre-
supposition to the doctrine of transmigration. This kinship had a very
wide extension, embracing more than what we should be inclined to
accept as animate nature, so that Porphyry, while using it as the
foundation of his argument against the eating of animals, found him-
self at the same time under the necessity of opposing the extreme view
that even vegetables should be avoided, since logically they were
included within its scope.” For Empedocles everything had a share of
consciousness (fr. 110. 10), and even the universe as a whole was in the
eyes of the Pythagoreans a living and breathing creature.> The Pytha-
gorean Ecphantus (if we may trust an amended text) described the
world as a form (i54x) of the divine power called Mind or Soul which
was the cause of physical motion.3

Since Aristotle wrote of this in the first book of his lost Work On the
Philosophy of Pythagoras, he probably attributed it to Pythagoras him-
self, and since the belief was already abroad in the sixth century we may
safely do the same. In this respect he and his followers did not differ

* The logical difficulty is obvious, once the attempt is made, as Pythagoras made it, to fit the
ovyytveix of all nature into the framework of a philosophical system. The distinction between
things that have life only (3e1) and those that have yux# (p. 202, below) suggests that the Pytha-
goreans were conscious of it. The feeling that animal, but not vegetable food must be avoided at
all costs no doubt finds its ultimate explanation in the ancient and deeply-rooted horror of the
pollution (&yos, waous) incurred by bloodshed, which the Pythagoreans inherited from un-
philosophical predecessors. Empedocles, like Pythagoras, made a conscious effort to justify this
revulsion on philosophical grounds, but an earlier age is evoked by his agonized cry (fr. 139):

olpot, &1 o Twpdadev pe SicbAece vnhets fiucap

Tplv oxéTA’ Epyc Bopds mepl xelAeor untioacboa.
Empedocles does indeed also issue a command to ‘keep off bay-leaves’ (fr. 140: although the
words are quoted in Plutarch simply in a context of picking leaves off the plants, I presume that
Empedocles had consumption in mind as in the similarly-worded injunction about beans, fr. 141);
but the bay, Apollo’s sacred plant, occupied a rather special position. In fr. 127 he pairs it with
the lion, king of plants as the lion is king of beasts. Each forms the best lodging in its kind for
a human soul.

* For the universe as breathing, Ar. Phys. 213b22 and in a fragment of the De Philos.
Pythagorae (DK, 58830; see p. 277, below). Cf. Sext. Emp. Mazh. 1x, 127 ol piv olv mepl Tdv
TTuBaydpav kod Tév *EpmeSorAéer kad &V *[Todddv TAfiBds oot ph mévov fpiv mpds dAAfAoUs xed
Trpds ToUs Beols efval Twa xowaviay, dAAK kol Tpds T& Ehoya TEY 3dwv. v y&p UTrdpyew Tvedua TO
B1& oawtds ToU Kéopou Sifikov wuxdis Tpdmov, TO kol dvolv Auds mpds #keive. Similarly Cicero
N.D. 1, 11, 27.

Cornford (CQ, 1922, 140, n. 2), in saying that this passage, though employing later terms, is
substantially true, follows Delatte, Pze de Pyth. 204: ‘1l faut bien admettre que c’est I3 une
doctrine de I'ancien Pythagorisme.’

3 DK, 51.1. See their apparatus. The MS. reading is obviously corrupt. The date of Ecphantus
is uncertain, but at the latest he was a contemporary of Archytas (ZN, 1, 604, n. 5).
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Individual and Universal Soul

from the Milesians, who as we saw assumed as a sufficient explanation
of the original generative motion that the stuff of the world was instinct
with life. Anaximenes even accepted the corollary that the air which:
constitutes the human soul is the same substance as that of the god which
we must suppose the universe to be. But, so far as we can tell, he treated
it in the Ionian way, as an interesting scientific fact. He certainly did
not regard it as the basis of a religious way of life. We know? both how
universal was the early belief that the soul was of the nature of breath or
air, and also what widely different conclusions could be drawn from the
fact, according as one’s inclinations were towards a scientific or a
religious conception of the world. Democritus combined it with what
was for practical purposes a materialistic atheism, but the Orphics—
that is, a mystical religious sect—subscribed to it no less. The conclu-
sion drawn both by them and by the Pythagoreans was that if the world
was a living, eternal and divine creature, and lived by breathing in air
or breath from the infinite around it;* and if man too got his life by
breathing (which was evidence that the human soul itself was air):
then the natural kinship between man and the universe, microcosm
and macrocosm, must be close. The universe was one, eternal and
divine. Men were many and divided, and they were mortal. But the
essential part of man, his soul, was not mortal, and it owed its immor-
tality to this circumstance, that it was neither more nor less than a small
fragment or spark of the divine and universal soul, cut off and im-
prisoned in a perishable body. Diogenes Laertius quotes an account of
Pythagoreanism which Alexander, a contemporary of Sulla surnamed
Polyhistor on account of his encyclopaedic activities, claimed to have
found in certain ‘ Pythagorean notebooks’.3 In this account it is said,

* Pp. 128fF., above.

* See pp. 277fL., below. E. Frank held that Aristotle learned of this ‘Pythagorean” doctrine
from ‘Philolaus’, both in inverted commas because he believed this pseudo-Philolaus to have
been a Platonist, probably Speusippus. For his present point he refers to the citation of Philo-
laus’s views in Anon. Londinensis (DK, 44A27), although in fact that passage only speaks of
ordinary animal life and to make his point he has to add on his own account: ‘Nun ist aber fir
Philolaos der Mikrokosmos ein treues Abbild der Weltganzen® (Plato u. d. sogenn. Pyth. 327-8).
Tt will not be expedient to refer at every turn to the extreme sceptical views expressed in Frank’s
book, and this may serve as an example.

3 D.L. vim, 24ff. The part quoted here is from ch. 28. Alexander seems to have been an
industrious and unoriginal collector of facts, free from the fantasy that characterized the later
Neopythagoreans and Neoplatonists. (See RE, 1, 1449-52.) The TuBayopix& UtropvikaTa which
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Pythagoras and the Pythagoreans

first, that plants as well as animals have life (3001), though not all have
soul (yuxn). Soul isatorn-off fragment (&mdomraopa)® of aither and the
hot and the cold: it is not coterminous with life, and it is immortal
because that from which it has been detached is immortal.

In this way the doctrine that all life was somogenes not only united
men in the ties of kinship with animals, but, most important of all, it
taught them that their best nature was identical with something higher.
It gave them an aim in life, namely to cultivate the soul, shake off the
taint of the body, and rejoin the universal soul of which their individual
souls were in essence parts. So long as the soul was condemned to
remain in the wheel of transmigration—so long, that is to say, as it had
to enter a new body of man or animal after the death of the one which
it had previously tenanted—so long was it still impure. By living the
best and highest type of human lifg it might ultimately shake off the

he claims to be citing recall the Umopvijpara kepodaucddn handed down by the last generation of
Pythagoreans in the fourth century B.c. (p. 180, above). However, the date or dates of the
contents of these chapters have been variously estimated by scholars. Rohde (RA. Mus. 1872, 47)
remarked on their relatively modest content, as indicating an early date. Zeller (ZN, 471 and
n. 1) treated Alexander’s account with some respect, but attributed his source to the second
century and considered it an heir to Platonic and Stoic teaching. M. Wellmann (Hermes, 1919,
225—48), though not always sufficiently critical in his use of late sources for comparison, argued
persuasively for its fourth-century origin, as also did Delatte (7. de P. 198ff.,, 232f.), and they
were followed by Cornford (P. and P. 3). Diels was converted by Wellmann, whose arguments
nevertheless appeared to Wilamowitz (Platon, 11, 84, n. 1) to be ‘ganz verfehlt’, though he says
no more. L. Lévy (Sources de la Légende de Pyth. 75) also thinks the third century the earliest
possible date. But see also Raven, Pyzh. and El. 159—G4.

An exhaustive analysis of the extract has been made by A. J. Festugitre in REG, 1945, 1-65.
It may be difficult to deny his conclusion that the immediate source is a Hellenistic compilation
incorporating elements of diverse dates, but his further argument, that none of the doctrines so
collected can have antedated Speusippus, does not seem so inescapable. One misses also any
suggested explanation of the title TTuBaryopikd Umopvfuerra,  According to Clement of Alexandria,
Alexander also wrote a work mepl TTuberyopikév ouppérwv (RE, 1, 1451).

To give an example of the differing conclusions which may be drawn from the same material,
Cornford adduced in favour of an early date that ‘no later writer could have escaped the influence
of Plato himself and in particular of the T7maeus’. For Festugiére the extract displays an arrange-
ment of material of which ‘lorigine est incontestablement le Timée’. (Cornford attributes
occasional anachronistic phraseology—e.g. “the indefinite dyad’ for the Pythagorean ‘unlimited’
—to Alexander himself.) K. von Fritz, like Cornford, saw elements in the account which would
be certainly impossible in any philosophy influenced by Platonic thought’, and concluded that
even though some of its parts show the influence of later philosophical terminology, it contains
elements of genuine early Pythagorean doctrine. (CP, 1945, 34.) With this judicious conclusion
one may well agree.

* The word &mwéomaoua occurs in Plato (Phaedo, 1138), but its use to describe the relation of
individual souls to the Universe seems to have been Stoic. Cf. Chrysippus ap. D.L. v11, 143,
Epictetus, 11, 8, 10, M. Aurel. v, 27. Nevertheless the doctrine concerned, like many others held
by the Stoics, did not originate with them.
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Transmigration and Union with the Divine

body altogether, escape from the wheel of rebirth, and attain the final
bliss of losing itself in the universal, eternal and divine soul to which by
its own nature it belonged.® The conception of god or divinity, as so
far adumbrated, may seem decidedly vague, and it must be admitted
that, in so far as we rely on any trustworthy sources for the Pytha-
goreanism of Plato’s time or earlier, it must remain so.? The Pytha-
goreans certainly did not reject the contemporary polytheism, and their
particular patron was Apollo, to ahom Pythagoras was believed to
stand in a special relation. Some at least revered him as an actual
incarnation of this god (p. 149, above). Such individual manifestations
of the divine, however, by no means ruled out at this stage the con-
ception of ‘the divine’ (Td feiov) in general, a conception which had
its appeal both to the rationalist (as explaining the ultimate constitution
of the universe) and to the mystic, whose deeper longings it satisfied.3
What exactly the Pythagoreans meant by the soul, and how they
reconciled its immortality with certain presuppositions about its
composition, is also a difficult problem, which is best left until after an
account of their philosophy of number, with which it is intimately
bound up.4

That then is the situation. Each of us is shut up in his separate body
and marked with the impurity of the lower forms of matter. How are
we to shake this off and bring the moment nearer when our own small -
part will reunite with the whole and we shall be god ourselves? What~
is the way of salvation? Eleusis offered it by way of the revelation,
epopteia, granted to the initiate after suitable preparatory purification.
The Orphic sought it through some form of sacramental orgia or teleta:
and the observance of taboos. Pythagoras retained much of this, but
because he was a philosopher he added a method of his own.

* As positive evidence that this was a Pythagorean belief we have so far seen only the state-
ment of Alexander Polyhistor that the soul was an &méeTacuacdéépos. He also says that all within
the uppermost air is divine (ch. 27) and that pure souls go ¢mi v dyiotov (ch. 31). Add that
Delatte (Pie de Pyth. 225 L) shows it to have been a belief at least of later Pythagoreanism, that
it was already common in the fifth century, and that there is reason to think it was adopted by the
Orphics. See Guthrie, The Greeks and their Gods, 262£., 324.

3 Cf, ZN, 565-6.

3 Similarly (and doubtless under Pythagorean influence) Empedocles gave the name Apollo
to his highest god, to whom he explicitly denies all anthropomorphic features. See fr. 134, with

the introductory words of Ammonius.
4 Pp. 306ff., below.
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There are good grounds for thinking that Pythagoras introduced
and made familiar a new meaning of the words philosophos and philo-
sophia. The story told by Heraclides Ponticus (referred to on p. 164,
above) makes him the actual inventor of the words. As given by
Diogenes (1, 12) it runs: ‘Pythagoras first used the term philosophy and
called himself a philosopher [i.e. lover of wisdom] in conversation at
Sicyon with Leon the tyrant of that city or of Phlius, as Heraclides
Ponticus relates in his De Muliere Exanimi; for, he said, no one is wise
save God.” This is probably not strictly true, for the actual words are
used quite early, in what one might call an Ionian rather than an Italian
sense, although one of these references may just possibly support the
attribution. Heraclitus (fr. 35) said: ‘Philosophers must be inquirers
into a great number of things.” This may indicate that the word was in
use independently in his time, but it may on the other hand be aimed
personally at Pythagoras, ‘the man who called himself philosopher’;
for polymathy, or inquiry into many things, was in the eyes of Hera-
clitus folly, and elsewhere (fr. 40, quoted above, p. 157) he censures
Pythagoras by name for indulging in it.r Zeno the Eleatic is also said
to have written a book Against the Philosophers, which almost certainly
means the Pythagoreans.? On the other hand Herodotus already uses
the word in what I have called the ‘Ionian’ sense, without any of its
Pythagorean overtones, when he describes Solon as travelling about
PAocopéwy, Bewping Evexev, that is, to see the world and acquire
information of all sorts (1, 30). Burnet remarked truly (EGP, 83):
‘In Ionia philosophia meant something like “curiosity”....On the
other hand, wherever we can trace the influence of Pythagoras, the
" word has a far deeper meaning. Philosophy is itself a “purification”
and a way of escape from the “wheel”.” We have seen (p. 199) the
Pythagorean ideal as stated by Aristoxenus. Philosophy in this sense
is the subject-matter of Plato’s Phaedo, where Pythagorean influence is
obviously strong and seems to be acknowledged by the references to
Philolaus. ‘I want to give you my reasons’, says Socrates (63 E), ‘for

* Kirk (HCF, 395) agrees that this is a possibility. Wilamowitz thought that the word
@1Aoadpous was not a part of the actual fragment of Heraclitus, but both Bywater and Diels—Kranz
reasonably retain it. See note ad loc. in DK, and cf. Cornford, Princ. Sap. 115, J. L. Stocks,

Mind, 1915, 220. On fr. 35 see also p. 417, below.
* Stocks, loc. cit. Cf., however, for a more sceptical view ZN, 438.
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‘Philosophia’ and the Idea of Limit

thinking that the man who has truly devoted his life to philosophia is
of good courage when death approaches, and strong in hope that the
greatest of good things will fall to his lot on the other side when he dies.’

For Pythagoras then the purification and salvation of the soul
depended not merely, as in the mystery-cults, on initiation and ritual
purity, but on philosophia; and this word, then as now, meant using the
powers of reason and observation in order to gain understanding. In
what way, we may ask, was the connexion established? Does the
philosophical side of Pythagorean teaching link up with the religious
beliefs of which we have seen something already?

Pythagorean religious beliefs were founded on the world-wide and
primitive idea of universal kinship or sympathy. The more philo-
sophical side of the system rests on something which belongs parti-
cularly to the Hellenic outlook and is typified in the character of the
most Hellenic of the gods, Apollo, to whose worship the sect was
devoted. That is, the exaltation of the related ideas of limit, moderation,
and order. It was not accidental that they chose as their divine patron -
the god on whose temple were inscribed the words ‘ Nothing too much’,
‘Observe limit’, and other precepts in the same sense. The Greek
genius, in thought and art, represents the triumph of Adyos or ratio,
which has been defined as meaning on the one hand ‘the intelligible,
determinate, mensurable, as opposed to the fantastic, vague and shape-
less’, and on the other ‘the proportions of things both in themselves
and as related to a whole”.* Of this genius for reducing things to their
mensurable characteristics, and insisting on the element of proportion
both in their internal structure and in their relations with one another,
the Pythagorean philosophy provides the outstanding example. Their
philosophico-religious synthesis was, however, in one respect audacious.
From their insistence on the cosmic significance of limit and order they
did not infer the same consequences for human life and aspirations as did
the popular thought and the poets of their day. Dominant in the litera-
ture of the sixth and fifth centuries is the idea already referred to,

* E. Fraenkel, Rome and Greek Culture (Inaugural lecture, Oxford, 1935). I may be forgiven
for quoting such an aptly worded description of the Greek genius, although in the context

Professor Fraenkel is in fact attributing these qualities of ratio to the Romans, to explain their
success as the preservers of Greek thought.
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Pythagoras and the Pythagoreans

that if excess is to be avoided and limit observed, if everything in the
universe has its proper place and must not seek to encroach on that of
others, then this for man means that he must recognize his mortality
and content himself with a mortal’s life. Between mortals and
immortals, gods and men, a barrier was fixed, and it was Aybris to
cross it. Nothing too much, observe the limit; and immortality and
divinity were unquestionably beyond the limit appointed for man. This
prevailing view has already been noted, as also the fact that by the
sixth century there existed a mystical movement which denied it. That
movement was especially associated with the Western Greeks. To the
evidence already mentioned we may add those verses which, scratched
on thin plates of gold, were buried with the initiates of a mystic sect in
graves of Magna Graecia. Here among other instructions the dead man
is told that if he can prove his credentials to the guardians of the nether
world, they will welcome him with the cry: ‘Happy and blessed one,
thou shalt be god instead of mortal.” To attain this goal he had lived
a life of sanctity and purity, as had Empedocles of Acragas who made
the same claim for himself.* Of this persuasion was Pythagoras, with
his denial of the propriety of mortal thoughts for mortal men. Assimi-
lation to God was for him, as we have seen, the goal of life. At the same
time, unlike the Orphics and their kind, he and his followers united
with these aspirations a philosophy rooted in the twin ideas of limit and
order, peras and kosmos. It is in the interpretation of these key-words,
if at all, that we shall find the bridge between their religious and their
philosophic ideas.

This bridge was constructed by the following train of thought:
(@) the world is a kosmos—that untranslatable world which unites, as
perhaps only the Greek spirit could, the notion of order, arrangement
or structural perfection with that of beauty. (4) All nature is akin,
therefore the soul of man is intimately related to the living and divine
universe. (c) Like is known by like, that is, the better one knows some-
thing the more one is assimilated to it. Hence (d) to seek through
philosophy for a better understanding of the structure of the divine

* The gold plates have been many times discussed. See Guthrie, Orpheus and Gk. Rel. 171 .
The oldest may be dated to the fourth century, and the poems from which they contain extracts
are obviously older.
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The Notion of ‘Kosmos’

kosmos is to realize and cultivate the divine element in oneself. This
argument must now be amplified and some evidence for it adduced. The
state of our knowledge of early Pythagoreanism is such that part of
this evidence must be indirect, that is, taken either from contemporary
philosophers who were known to be in sympathy with them, or one
like Plato on whom they exercised a powerful influence. Yet he would
be a hardened sceptic who would deny its total weight.

Limit (peras) and the Unlimited (apeiron) were, as will appear more
fully later (pp. 2401f., below), set by the Pythagoreans at the very begin-
ning of things as the two contrasting principles by which the world
evolved; and of them they saw peras as good and apeiron as evil.
To quote a simple statement of this, Aristotle says in the Ethics
(1106b29): ‘Evilbelongs to theunlimited, as the Pythagoreans surmised,
and good to the limited.” Now the world is living and divine, and so
good. It can only be any or all of these because it is imited, and dis-
plays an order in the relations of its component parts. Full and efficient
life depends on organization. We see this in individual creatures, which
we (like Aristotle) call organic to indicate that they have all their parts
arranged and subordinated as instruments (organa) towards the end of
keeping the whole being alive and enabling it to perform its functions.
So with the world. Were it unlimited, it would have no zelos, would be
ateles—which means both ‘endless’ and ‘incomplete’;* but the world is
teleion, a complete whole. Observation (it was then thought) supports
this view. There may be minor irregularities, but the major cosmic
events are marked by their regular order. Dawn and sunset, summer,
winter and the intermediate seasons follow one another in unvarying
succession. For the Greeks the perfect example of this eternal regu-
larity was provided by the wheeling stars, which exhibited (as was
believed from before the time of Pythagoras down to, and including,
Copernicus) an everlasting and perfectly circular motion. One can
see the reason for the paramount position assigned by the Pythagoreans
to astronomy among the sciences.

In short the world is in the full sense a kosmos, and we may allow
ourselves to note a statement about Pythagoras which, whether literally
true or not, is a significant pointer to doctrines which were regarded as

¥ What is &reMés is &mapov, cf. Plato, Philebus, 24B.
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characteristically his: he was traditionally supposed to have been the
first to apply the name kosmos to the world, in recognition of the order
which it displayed.”

The idea of the kinship of all nature has been séiciently shown to be
Pythagorean and to underlie the doctrine of transmigration and the
prohibition of animal flesh. Itrecursin these connexionsin Empedocles.?

* Aét. 11, 1, 1 (DK, 14.21) TT. TpddTos dvdpaoe Ty TdY SAwv meploxnv kéouov & Tis & aird
Té&Eews. See also D.L. vii, 48 (from Favorinus). Other references in Delatte, 7e de P.
203. The attribution has been contested by some modern scholars on the ground that xéapos
with the meaning ‘world’ did not come into use until very much later. Our knowledge of the
actual language used by Presocratic philosophers is terribly meagre, but the position may be
summarized thus.

‘Whether or not Anaximander used the word xéopos (cf. p. 110, above), it was already being
used by philosophers to mean the world (of course in its aspect as an ordered structure) in the
early fifth century. In Empedocles fr. 26.5 (&\AoTe piv giAdTnT ouvepydpey” els dva kdopov), it
clearly, as Mr Kirk says in his discussion of the term (HCF, 313), means only ‘order” or “arrange-
ment’, but when in fr. 134. § he speaks of the divine mind as ppovrior kéopov &mavTa karadooouox
8ofjow, he must mean that it darts through the whole world. The choice of word is still signifi-
cant: it emphasizes that the world is an ordered structure; but even much later, no Greek could
have described the world by this term without having somewhere in his mind the consciousness
that it exemplified the combination of order, fitness and beauty. These associations xdopos never
lost. Of xéopov Tévée in Heracl. fr. 30 Kirk’s own conclusion is (4id. 316, 317) that it means
“things plus order’, that is, ‘the natural world and the order in it’. ‘ The natural world” is also
the plain meaning in Diog. Apoll. fr. 2 T& & T&8e 16 kéope Eovta viv, and (as Vlastos seems to
me to have shown, 4/P, 1955, 345) in Anaxag. fr. 8.

Kirk points out that ‘the parallel between man and cosmos is first explicitly drawn in the fifth
century’, and even if we reject the word itself in Anaximenes, fr. 2 (and I for one should be
prepared to maintain that the comparisonbetween manand the world atleastis his: pp. 131 f.,above),
the phrase quoted from Democritus (fr. 34 & T& &vBpdme WKpE KOTUE VT KaT& AnpdkpiToy),
which seems genuine, shows that kéopos = ‘world-order’ was by his time a familiar notion.

The development of the word through the stages (@) order or arrangement of anything,
(%) order in the world, & ToU TwowTds kéopos, as used for example in Emped. 26. 5, Eur. fr. 910,
(¢) the world as an order (Emped. fr. 134.5), (d) the world in general, with no special reference
to its ordered structure, must have been a gradual one; the new shades of meaning came into use
beside the older without replacing them. Once the step had been taken from () to (5), there is
little point in trying to pin down further developments to any particular date or person. The
decisive moment came when the world was first seen to exhibit a rationally comprehensible order,
and as such Anaximander had already described it before Pythagoras, though the latter greatly
developed and enriched the conception. This first step constituted, in Jaeger’s words, ‘the
spiritual discovery of the cosmos’, and, as he rightly says, it entailed a radical break with current
religious beliefs. (Paideia, 1, 158£.) It is hardly too much to say that it marked the dividing line
between religion and philosophy. It would certainly not be surprising if the discoverers them-
selves added emphasis to the new truth by actually giving the name kéouos to the world. Tradi-
tion ascribes this linguistic advance to Pythagoras, and we know that it was made by Empedocles,
who followed him in so many things and at no great distance of time.

For discussions of this point, with further examples and references to earlier scholars, see
especially W. Kranz, Philologus, 1938-9, 430ff.; Kirk, HCF, 313ff.; G. Vlastos, 4JP, 1955,
345 f. with n. 19.

* The reason for so frequently calling in the witness of Empedocles may not have been made
sufficiently clear. It is twofold: (a) the religious ideas of Empedocles are demonstrably almost
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The words ‘since all nature is akin” occur in Plato in the exposition of
a religious doctrine for which he is careful to disclaim originality,
ascribing it to ‘priests and priestesses whose concern it is to give a
reasoned account of their undertakings’ (Meno, 81c and 4). This idea
and the conception of the world as a kosmos occur together in a most
instructive passage, where again they are ascribed to others, and who
should these others be but the Pythagoreans? ‘The wise men tell us
that heaven and earth, gods and men are bound together by kinship
and love and orderliness and temperance and justice; and for this reason,
my friend, they give to the whole the name of kosmos, not a name im-~
plying disorder or licentiousness. But you, for all your wisdom, seem
to me to pay no attention to this, nor to have any conception of the
powerful influence of geometrical equality among gods and men’
(Gorg. 507 E).* The association of man not only with the lower forms of
life but also with the soul or mind of the universe is expressed in the
Pythagorean documents quoted by Alexander (p. 202, above), which
find some support in Aristotle (DK, 58830),and the potential divinity
of man is also emphasized by Empedocles.

That like is known by like was held as a serious philosophical (and
even physiological) doctrine in the fifth century, exemplified by Empe-
docles’s theory of ‘efluences’ from sensa fitting into ‘pores’ in the
body of the perceiver, which is described by Plato in the Meno (764).
On the basis of this theory he wrote in an extant fragment (109):
‘With earth we see earth, with water water.” It follows that if we have
knowledge of the divine, it cannot be in virtue of any sense-organ
(fr. 133) composed of the lower material elements that circulate in the
sublunary sphere; it must mean that we have in ourselves a tincture
of the divine element—Dby some equated with pure fire or with aizher—
identical with those of the Pythagoreans, (8) his date is a sufficient answer to those who suspect
that when we quote, as we so often must, fourth-century sources for Pythagorean beliefs, they
may be referring to beliefs which only entered Pythagoreanism at that time (e.g. as a reflexion
of Platonism). A tradition going back to Timaeus in the fourth century B.c. and Neanthes in
the third (D.L. vi11, §4—5) said that Empedocles was a Pythagorean who was accused by the
School of appropriating and making public their doctrines.

* Aristotle (if we may take the Magna Moralia to represent his views) had little use for this
mixture of morals with mathematics (MM, r182a11): ‘Pythagoras also attempted to treat of
virtue, but misguidedly, for by referring the virtues to numbers he rendered his investigation

irrelevant to its subject: justice is not a square number.” This passage confirms, if any further
confirmation were needed, that the cogof of Plato are in fact the Pythagoreans.
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which enters our world from outside. This is the physical aspect of the
doctrine of Pythagoras that, since God alone is wise, the p/ilosophos or
secker after wisdom is developing the god-like in himself, and gives
further content to Aristoxenus’s statement about the Pythagoreans
(p- 199, above) that their aim is conformity with the divine, and
their whole life and philosophy ordered and governed with a view
to following God.

It is Plato again who finally pulls the threads together for us by
saying explicitly that what unites the philosopher to the divine (that is,
to the living and breathing"Whole) is the element of £osmos in both.”
In the Republic he writes of the philosopher ‘who has his mind fixed on
true reality’ (500C): ‘ Contemplating things which are in due sequence
and immutable, whigh neither do nor suffer wrong but are all in order
(kosmos) and governed by reason, he will reflect them, and so far as
possible become assimilated to them. Do you not think it inevitable
that a man should come to résemble that with which it delights him to
associate? Hence the philosopher through association with what is
divine and orderly (kosmios) becomes divine and orderly (kosmios) in
5o far as a man may.’

For Plato the objects of the philosopher’s contemplation are the
transcendent ‘ Forms” at which he had arrived by bringing Pythagorean
notions to bear upon the Socratic search for moral certainty, but the
framework into which he fitted this new content of knowledge is
wholly Pythagorean. In the Timaeus he introduces the idea on its
more purely Pythagorean level, saying that to study the visible cosmos
in its regular and ordered aspects—that is, the movements of the
heavenly bodies—will have the same effect of emphasizing our kinship
with the divine. By giving us sight, he says, the gods have made philo-
sophy possible, for it was given us ‘in order that we might observe the
circuits of intelligence in the heaven and profit by them for the revo-
lutions of our own thought, which are akin to them, though ours be
troubled and they are unperturbed; and that, by learning to know them
and acquiring the power to compute them rightly according to nature,
we might reproduce the perfectly unerring revolutions of the god and
reduce to settled order the wandering motions in ourselves’.®

* Tim. 478~C, trans. Cornford.
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‘Kosmos’ and the Philosopher

A. E. Taylor held the view that throughout this dialogue Plato
was doing no more than reproduce a fifth-century Pythagorean
account of the world. Few would go all the way with him in this, but
we have seen enough to give assent to the following sentences from his

commentary (p. 133):

The assumption that ‘like is known by like’, which Aristotle found in Plato’s
oral teaching, is common enough in the dialogues and seems to have been as
characteristic of both Socrates and Plato as it was of the Pythagoreans. Itis
the foundation of the whole scheme for training the souls of the young
‘guardians’ of Republic 11-111 into moral beauty by surrounding them with
the loveliness which appeals to eye and ear. The main principle of this ‘early
education’, that the soul inevitably grows like, takes on the character of, that
which it contemplates, is manifestly Pythagorean.

Even more manifestly Pythagorean is it when it reaches the higher
levels and becomes a question of the philosopher growing like the divine
object of the most worth-while contemplation of all. We may recall
the Pythagorean comparison of life to a festival or fair, at which some
are present to take part in athletic or musical contests, others to buy or
sell, “but the best as spectators’.r So in life, slavish natures strive for
money or glory, but the philosopher seeks the truth. He seeks it with
a definite aim. Just as the universe is composed of material elements
reduced to an ordered structure because they are pervaded by a divine
life and reason, so we are kosmoi in miniature, organic structures com-
posed of the same stuff and reproducing the same principles of order.
But we shall only reproduce them satisfactorily, so far as in a mortal
body one may, if we cultivate the freedom of the divine element of
reason of which we too possess a spark, and, by studying the order
displayed on a grand scale around us, learn to reflect it in the motions of
our own lives. The philosopher who contemplates the kosmos becomes
kosmios in his own soul.?

The simile of spectators at a festival might seem to suggest that
the Pythagoreans adopted a purely passive attitude to the world.

T of 8¢ ye péAmioror Epyovran fearred, D.L. virr, 8. (Cf. also p. 164, above.)

* A modern parallel may be found in a perhaps surprising quarter. Cf. Bertrand Russell, 7%e
Problems of Philosophy (HL.U.L. 1912), p. 250: philosophy is to be studied ‘above all because,

through the greatness of the universe which philosophy contemplates, the mind also is rendered
great, and becomes capable of that union with the universe which constitutes its highest good’.
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But it was clearly more than that. (<) It meant active intellectual study,
particularly in the fields of number-theory, geometry, music and
astronomy, for those are the studies which will bring understanding of
the ordered and lasting movements taking place in the heavens, and of
the structure of everything which they contain. (4) It involved an
actual change in the philosopher’s own nature, for it is by this active
contemplation (Becopic) that the aim of assimilation to the divine
(Suolwaos Bedd) is attained.

(2) Numbers and the cosmos

(@) Introductory: the musical intervals

For these people, the natural world was not an object suitable for experi-
ment, analysis, and exploitation. It was not an object at all. It was alive
with certain mysterious and powerful forces, and man’s life still possessed
a richness and a dignity which came from his sense of participation in the
movement of these forces.*

The book from which the above quotation comes is a study of some
modern Greek poets, and the passage refers directly to the Greek
peasant of Turkish times, from whom the author is claiming that his
poets, and Sikelianos in particular, inherited a living tradition. Else-
where, however, he makes it clear that this tradition has its roots in
antiquity, and in fact the passage could stand without zalteration as a
description of the Pythagoreans. It might be thought more appro-
priate to the previous section of our discussion, but it stands here for
the same reason as that section was made to precede the present one:
to remind us of a characteristic of their philosophy which to a great
extent persisted even in their work on number and mathematics, but
which in dealing with this aspect it would be easier to forget.

It is a dark and difficult subject, and some general remarks are neces-
sary at the outset to make clear, and to some extent justify, the policy
that we shall pursue. There is no doubt that the Pythagoreans were
responsible for important advances in the science of mathematics.
Nevertheless, as the above quotation was intended to hint and-ps
has, T hope, been made abundantly clear already, their attitude to

* Philip Sherrard, The Marble Threshing Floor (1956), 128.
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it was utterly different from that of a mathematician of today. For
them numbers had, and retained, a mystical significance, an inde-
pendent reality. Phenomena, though they professed to explain them,
were secondary, for the only significant thing about phenomena was
the way in which they reflected number. Number was responsible
for ‘harmony’, the divine principle that governed the structure of the
whole world. Numbers not only explained the physical world, but also
symbolized or stood for (but the Pythagoreans said ‘were’) moral
qualities and other abstractidns. It was no hard-headed mathematician
who declared that justice ‘was’ the number four (on the grounds that
justice was essentially reciprocity and reciprocity was embodied in a
square number), and marriage five,* and Aristotle had some reason for
his complaint (Metaph. 986a3): ‘Any agreements that they found
between number and harmony on the one hand, and on the other the
changes and divisions of the universe and the whole order of nature,
these they collected and applied; and if something was missing, they
insisted on making their system coherent.” There follows his complaint
that they invented a non-existent planet to make up the total to the
sacred number ten. Again in De Caelo, 293a25: they invented the
counter-earth ‘not seeking accounts and reasons to explain the
phenomena, but forcing the phenomena and trying to fit them into
arguments and opinions of their own’. Such an attitude to science is no
more than the natural consequence of that side of their philosophy
which we have already studied.

No reader of Plato can fail to be struck by the solemn and religious
tone with which he sometimes speaks of mathematics, and the fact that
they have for him a metaphysical as well as a purely mathematical
significance. Arithmetic ‘draws the soul upwards, . . .never allowing
anyone to offer it for discussion mere collections of visible or tangible
bodies’ (Rep. 525 D). The objects of geometrical knowledge are ‘eternal,
not subject to change and decay”, and it “tends to draw the soul towards
truth and to produce a philosophic intelligence for the directing up-
wards of faculties which we wrongly turn earthwards’ (5278). Asto

* For the equation of such abstractions with numbers see Arist. Metaph. 985b29, 1078b21,
MM, 1182a11 (all in DK, 5884), and with the last compare EN, 1132b 23. Cf. pp.301ff,
low.
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astronomy, which is to be studied purely as a branch of mathematics
“in terms of pure numbers and perfect figures. . . perceptible to reason
-and thought but not visible to the eye’ (529D), it too must turn the
soul’s gaze upwards—not literally to the sky, but to the realm of ‘real
being and the invisible’. The next study in the philosopher’s pro-
paedeutic is harmonics, and here Plato’s only criticism of the Pytha-
goreans (whom he mentions by name) is that they are too much in-
clined to look for numerical relationships in physical, audible sound.
The whole curriculum—arithmetic, geometry, astronomy, harmonics—
is plainly Pythagorean, and we need not be afraid to say that the meta-
physical view of mathematics here displayed is a legacy from the same
school. No one doubts—nor could it well be doubted—that much of
the doctrine of the Timaeus, which Plato puts into the mouth not of
Socrates but of a visitor from Locri in South Italy, is Pythagorean.
In this dialogue a ‘harmony’ made up of series in arithmetical and
harmonic progressions is used in the creation of the soul of the world
(358fL.), and the existence of two mean proportionals between two
cubic numbers serves as the reason why the Creator had to provide two
elements intermediate between fire and earth. These Platonic passages
may justly be used to illustrate the significance of mathematics for the
Pythagoreans, for whom, as for Plato, the acquisition of knowledge
partook more of the character of a religious initiation than of mere
instruction or research.”

Our primary source for the more scientific side of Pythagoreanism
must always be Aristotle, the best qualified, and for most of it the
earliest informant. In his extant works he mentions the school only in
the context of an exposition of his own philosophy, and this has con-
sequences which, though they have sometimes been exaggerated, must
be taken into account: but whatever he says was based on a special
study which had borne fruit in a treatise devoted entirely to their
doctrines. That treatise is lost, and we have only a few quotations from
it, but its existence in the background may legitimately add to our
confidence that in dealing with the Pythagoreans he knew what he was

* B. L. van der Waerden, ‘Die Arithm. d. Pyth.’, Math. Annalen, 120 (1947-9), 680fL.,
Heath, Thirteen Bks. of Eucl. 11, 294. Even Cornford, who so strongly opposed Taylor’s theory
that the entire Timaeus was a document of fifth-century Pythagoreanism, wrote that much of the
doctrine no doubt is Pythagorean (Plato’s Cosmol. 3).
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talking about.” It should be added that the quotations that we have are
sufficient to refute the suggestion, based on the extant works, that
Pythagoreanism as Aristotle knew it was purely a scientific system.
Moreover, while the different generations of pre-Platonic Pytha-
goreans may prove almost impossible to separate, we must do all we
can to distinguish between Pythagoreanism up to Plato’s time and the
philosophy of Plato himself, which certainly owed much to it, and
which tended to be read back into Pythagoreanism by its contempo-
raries and successors. For this purpose no guide can be as good as
Aristotle, since the man who was a member of the Academy for twenty
years of Plato’s lifetime certainly knew the difference between the two
and refers to it more than once. Here again we must allow for a certain
amount of philosophical prejudice, though without going so far as
those who speak of a perpetual desire on Aristotle’s part to belittle the
originality of Plato.? There is no need to accuse of hypocrisy the man
who said that it was hard for him to criticize the Platonic doctrine of
forms because those who espoused it were his friends (EN, 10962 12).
That would be out of keeping with his high regard for two things,
friendship (one thinks of the poem in honour of his murdered friend
Hermias, which was made the occasion of his own exile) and truth. If
he ‘passes so rapidly’ over the features which distinguish Plato’s
philosophy from that of the Pythagoreans, it must be remembered that
he was simply making notes for the instruction of members or ex-
members of the Academy to whom such matters would be perfectly

* A few examples of ancient references to this treatise may be of interest.

() After a brief account in Metaph. A of the Pythagorean derivation of the world from
numbers and their respect for the number ten, with a reference to their astronomy including the
counter-earth, Aristotle himself concludes (986a12): ‘But I have dealt with this more fully
elsewhere.”

(8) Alex. in Metaph. 986a3 (p. 41.1 Hayd.): ‘He deals with this more fully in De Caelo and
in the work on the opinions of the Pythagoreans.’

(©) I3id. 75.15: ‘Of the order in the heavens, which the Pythagoreans constructed numeric-
ally, he writes in the second book on Pythagorean doctrine.”

(d) Stob. Ecl 1, 18, 1c (DK, 58830): ‘In the first book of the treatise on the philosophy of
Pythagoras he writes. ...

(e) Simpl. De Caelo, 386.22 Heib.: * As Aristotle himself records in the second book of his
collection of Pythagorean beliefs.”

(f) I5id. 51x.30: ‘For so he himself says in the treatise on Pythagoreanism.’

Others could be quoted. See Rose’s ed. of the fragments, nos. 190—205. There is also evidence

of a treatise on the philosophy of Archytas (Rose fr. 207).
* Raven, P. and E. 186. See also Cherniss, 4CP, 392.
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familiar. From our point of view the brevity is to be regretted, but it is
not attributable to malice. That his own philosophical point of view
should colour his accounts, whether of the Pythagoreans or Plato, is
of course inevitable, but to make allowance for this is not difficult, and
when that is done, his personal criticism or way of putting the matter
may sometimes reveal, rather than conceal, some characteristic feature
of the earlier philosophies. While prepared to read him critically, one
may still regard his information as invaluable. His date and the cir-
cumstances of his life guarantee that what he says about the Pytha-
goreans will be free from contamination not only with all Hellenistic or
Neopythagorean notions but also with Platonism; his intellectual
stature justifies considerable confidence (due allowance being made for
known factors) in the accuracy of his reports; and his knowledge of
the Pythagorean school goes back at least to the first half of the fifth
century, that is, to within at the most fifty, and perhaps fewer, years of
the death of Pythagoras.

Perhaps the first thing to ask of such an authority is how far it
seemed to him that Pythagoreanism changed during its history, or
split into sects holding mutually inconsistent views. He most fre-
quently speaks of the school as a whole, though sometimes he limits a
doctrine to certain Pythagoreans’ and occasionally (all too seldom) to
an individual by name. The conclusion to be drawn has been put as
well as it can be by Mr Raven (P. and E. 157):

There can, I think, be little doubt that in this as in other passages concerned
with Pythagoreanism Aristotle is content for the most part to lump-the whole
of it together, but occasionally inserts into his generalizations a remark or
criticism, such as that about Eurytus, which applies only to a particular
individual or group.. . .It is perfectly reasonable to maintain simultaneously
that Aristotle regarded the succeeding generations of Pythagoreans as suffi-
ciently akin to be usually grouped together, and that he yet included in his
remarks some that were not capable of universal application. Only so, it
seems to me, can we do his testimony the justice it deserves.

This procedure of Aristotle’s seems even more likely to reflect the facts
when we take into account the conservatism and respect for tradition
which were a natural consequence of the religious character of Pytha-

¥ Metaph. 985b23, p. 232, below.
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goreanism. Even the mathematici, we are told, admitted that those who
clung to the older, more primitive side of the teaching were true
Pythagoreans (p. 192, above). Modern scholarship with its exacting
standards is unwilling to accept any doctrine as being earlier than the
earliest period, or individual, to whom it is explicitly ascribed in a
source considered trustworthy. This clinging to certainties is of course
infinitely preferable to an uncritical confusion. Nevertheless korré Thv
UAnv oi Adyor &mantnTéor—one can only demand proof in so far as the
subject admits of it—and if we are to speak of Pythagoreanism atall,
we must at many points remain content with probabilities. It is there-
fore permissible to remark that the known character of Pythagoreanism
must lead us to expect the greatest possible continuity of doctrine.
Failing definite evidence that it would be impossible, the earlier existence
of a tenet attested, say, for the late fifth century is more probable than

not.

It is commonly held that the Pythagoreans laid the foundations of
Greek mathematics. Undoubtedly they made remarkable contribu-
tions, but in assessing their originality two considerations must be
borne in mind: the state of mathematics in countries further East at
and before the time of Pythagoras, and the contribution of the Ionians.
Progressive decipherment of cuneiform inscriptions has put the mathe-
matics of the Babylonians in a new light. The traditional ascription to
Pythagoras of the famous theorem about the square on the hypotenuse
of a right-angled triangle was long doubted on the grounds that it was
difficult to assign it to so eatly a stage of mathematical development.
Now, however, that it has been found on a tablet of the time of Ham-
murabi, the case is different.® According to later tradition, Pythagoras
spent some time both in Egypt and in Babylonia. Strabo (x1v, 638)
says simply that observing the growing tyranny of Polycrates, he left
Samos and went on a voyage of study to these two countries. In the
Theologumena Arithmeticae attributed to Iamblichus (p. 53 de Falco,
DK, 1, p. 100), we find the more circumstantial story that he was in

!

* On the attribution of the theorem to Pythagoras see Heath, The Thirzeen Books of Euclid,
1, 350—2. Heath “sees no sufficient reason to question the tradition’. Also B. L. van der Waerden;
‘Die Arithm. d. Pyth.’, Math. Annalen, 120 (1947-9), 132.
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Egypt when Cambyses invaded the country and was hrought as a_
prisoner to Babylon, where he ‘was initiated into the mysteries of the
arbarians’. These statements, made 500 or 800 years after his death,
are by modern standards of little or no historical value in themselves,
but we know that in the conditions of the mid sixth century B.c. such
journeys on the part of an active Samian were neither improbable nor
difficult. Assuming then an acquaintance on Pythagoras’s part with the
achievements of the peoples to the east and south of his native Ionia
(and the same was also asserted of Thales earlier), we may say with
Neugebauer that the Greeks come not at the beginning but rather in
the middle of mathematical science. They did not invent it, though
they did much to systematize and put it on an exact and universal
basis. As in astronomy, they adopted the most valuable achievements
of Mesopotamian culture, but developed and indeed transformed
them.*
Next, the Ionians. There is a temptation to speak of Pythagoras as
if he were a figure of great antiquity, even of doubtful historicity, a
shadowy seer like Abaris or Hermotimus. Considering the religious
reverence in which he was held, and the rapid growth of an aura of
legend about his name, this is by no means surprising; but it must not
obscure the fact that he was not only a historical person but one who
lived later than Thales and Anaximander, and between whose death
and that of Socrates little more than a hundred years had passed—
admittedly a momentous century in the history of thought. So far as
the evidence goes, Pythagoras had serious predecessors in mathe-
matics not only in the East but among the Ionian Greeks, for Thales
was credited with a number of geometrical theorems (p. 53, above).
Apparently Aristotle’s pupil Eudemus, when he wrote his history of
geometry, felt no difficulty in ascribing them to an earlier thinker than
Pythagoras, and indeed it must be confessed that none of the mathe-
* Cf. van der Waerden, Arithm. d. Pyth. 132. According to him (131) the Pythagoreans
introduced Babylonian algebra into Greece, and turned it into geometrical form, the reason for
the transformation being the discovery of irrationals. The relative antiquity of Pythagorean
mathematical discoveries could not be exhaustively discussed here, even were the present writer
competent to do so. It must be sought in such works as those of Heath, Greek Matzh.; K. Reide-
meister, Die Arithm. d. Griechen; O. Becker, Die Lehre vom Gerade u. Unger. im IX. Buch der

Eukl, Elemente. For the relationship of Greek mathematics to Babylonian see Neugebauer,
Stud. 7. ant. Algebra and The Exact Sciences in Antiquity.
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matical knowledge of Pythagoras himself is attested by so good an
authority. W. A. Heidel, who drew attention to these facts,” also pointed
out with justice that this interest in number and geometry always
remained alive in the Ionian tradition. The arrangement of Anaxi-
mander’s universe, like that of the Pythagoreans later, had a numerical
basis, being expressed in multiples of three (p. 95, above). The tunnel
of Eupalinus, which was constructed on Samos just about the time that
Pythagoras left the island, presupposes definite geometrical propo-
sitions. The map-making of Anaximander and Hecataeus points in the
same direction, as does the symmetrical town-planning of Hippodamus
of Miletus in the mid fifth century. The oldest extant Greek mathe-
matical passage of any length is Eudemus’s account of the quadrature
of the lune by Hippocrates of Chios, another fifth-century Ionian.>
Even the Pythagoreanizing Tamblichus says (7. P. 88, DK, 18.4) that
after the legendary punishment of Hippasus it was Theodorus of
Cyrene and Hippocrates who did most to advance mathematical studies
in Greece, and Theodorus’s brilliant pupil Theaetetus was an Athenian.
Proclus in his commentary on Euclid (p. 61 Friedl.) gives a list of
Euclid’s precursors in the composition of geometrical hand-books, of
_whom Hippocrates was the first and the others are largely Ionians.
There are no good reasons for supposing thatall these men learned from
the Pythagoreans, and, as Heidel noted, Archytas the friend of Plato is
the first Pythagorean whom we can name with confidence as having
made notable contributions to mathematics. Pythagoras himself, in
spite of the absence of positive early evidence, was no doubt responsible
for considerable advances, but he was after all a Samian, and quite old
enough to have studied mathematics before he left the East; and it
seems certain that a strong mathematical tradition continued in Ionian
lands no less, if not more, than in the brotherhood which he founded
in the West. It would be in the spirit of Ionian thought to be less be-
mused by the religious associations of number and more purely rational
in approach. ’ ‘
Rostagni said with justice that for the Pythagoreans cosmology,

T AJP, 1940, 1-33. .

* Quoted verbatim by Simpl. Phys. 61. On the date of Hippocrates cf. Heidel, p. 18,
n. 33, Freeman, Companion, 217 (fl. probably c. 430). Ar. Meteor. 342b35 clearly implies that
he was not a Pythagorean, whatever may have been said to the contrary.
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understood as the study of what was for them a £osmos in the full
Greek sense, embraces and unites together theology, anthropology,
ethics, mathematics and any other ‘branch’ of their philosophy. It is
the key to the whole. There is some force also in his additional in-
ference that whatever developments may have occurred later on, their
intimate relationship within an all-embracing cosmic philosophia gives
,good grounds for supposing that the fundamentals of the system—the
numerical explanation of reality as well as transmigration, universal
kinship, and the assimilation of man to god—all belong to it in its
original form as taught by the Master himself.

\/67 e know (pp. 209 {F., above) that the motive for studying the kosmos
is to bring our own selves into closer conformity with its laws. We have
now to ask what such study reveals. What is the nature of the £osmos
and on what principles is it constructed? What archei did the Italian
school have to set over against the archai of the Milesians? The answer
lies in the implications of the doctrine so often attributed to them by
“Aristotle that ‘things themselves are numbers’, or that they ‘imitate’
or ‘represent’ numbers, or again that ‘they supposed the elements of
numbers to be the elements of all things and the whole heaven to be a
harmonia and a number’.*

The word Aarmonia, a key-word of Pythagoreanism, meant primarily
the joining or fitting of things together, even the material peg with
which they were joined (Homer, Od. v, 248), then especially the
stringing of an instrument with strings of different tautness (perhaps
thought of as a method of joining the arms of the lyre, see Kirk, HCF,
208), and so a musical scale. Its musical meaning was established by
the early fifth century B.c., as we see from Pindar (Nerm. 1v, 44f.) and
fragments of the lyric poets Pratinas (44 Diehl) and Lasus (1). That the
harmonia which the Pythagoreans equated with number had this
musical connotation we know from Aristotle’s explanation of their
theory of the harmony of the spheres (De Caelo, 290b 12), and may
assuprde also from the statement of Plato that they ‘look for numerical
rejdtionships in audible concords’ (Rep. §314).

" There has been general agreement among scholars that the numerical
* Metaph. 987b28, 11;986a1.
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explanation of the universe was a generalization from a notable dis-
covery made by Pythagoras himself. So for instance Burnet (Gr.
Phil. 1, 45): ‘It may be taken as certain that Pythagoras himself dis- |
covered the numerical ratios which determine the concordant intervals
of the scale.” Taylor (Comm. on Tim. 164 and 489) speaks of ‘the
discovery of Pythagoras that the fundamental musical intervals cor-
respond to simple numerical ratios’ and ‘the success of Pythagoras in
finding numerical laws for the relations of the notes of the octave’, and
from Cornford we have (CQ, 1922, 144 and 145):

the original source of the theory, Pythagoras’s discovery that the concordant
intervals of the musical scale or karmony could be expressed exactly in terms
of the ‘simple’ ratios.. . . Pythagoras was capable of abstracting this complex
of conceptions from the particular case of sound. It must have been by a
flash of inspired insight that he saw in it a formula of universal application.

Brunet and Mieli exhibit slightly more caution (Hist. des Sciences, 1.
Anriguité, 121, quot. Farrington, Greek Science, 1, 48): ‘Itis to Pythagoras
himself that tradition ascribes this discovery, and in this case one may,
with all probability, admit the attribution’, and Ross is more cautious
still (4r. Met. vol. 1, 145): ‘Pythagoras is said to have discovered the
elements of the theory of musical harmony, and Burnet is inclined to
credit this.’

None of the scholars quoted give authority for their categorical
statements, and in spite of Taylor’s further assertion that the determi-
nation of the ratios was ‘unanimously ascribed in antiquity to Pytha-
goras’, it must be admitted, first, that none of the extant evidence is very
early, and secondly, that antiquity was noz unanimous in seeing in this
discovery the origin of the numerical explanation of the world. Aristo-
xenus, the friend of fourth-century Pythagoreans, wrote in his treatise
on arithmetic that Pythagoras derived his enthusiasm for the study of
number from ts practical applications in commerce. This is by no means
an improbable supposition. The impact of monetary economy, as a
comparatively recent phenomenon, on a thoughtful citizen of mercantile
Samos might well have been to implant the idea that the one constant
factor by which things were related was the quantitative. A fixed
numerical value in drachmas or minas may ‘represent’ things as widely
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different in quality as a pair of oxen, a cargo of wheat and a gold
drinking-cup.* ‘

The earliest attribution of the musical discovery to Pythagoras
occurs in the following passage from Porphyry’s commentary on the
Harmonica of Ptolemy (p. 31.1 Diiring):

Heraclides in his Znzroduction to Music writes as follows: Pythagoras, so
Xenocrates says, discovered that the musical intervals also owe their origin
of necessity to number, because they consist in a comparison of one quantity
with another. He further investigated in what circumstances the intervals
are concordant or discordant, and in general the origin of all harmony and
disharmony.

The whole passage is a Chinese-box arrangement of quotation within
quotation in which it is by no means always easy to see exactly who is
being cited. Some have even expressed doubts whether the Heraclides
mentioned is Heraclides Ponticus or another, though Diiring is no
doubt right in dismissing them.? But in any case the statement is
quoted from Plato’s pupil Xenocrates by (in all probability) one of his
contemporaries,3 and was thus current belief in Plato’s time. This
together with the brilliant nature of the discovery itself may well
justify the confidence that it was due to the genius of the founder. In
later centuries of course, when writers freely substituted Pythagoras
for the Pythagoreans of their predecessors, the attribution was usual.
Theo Smyrnaeus will serve as an example (Mazh. p. 56 Hiller): ‘It
appears [or is generally believed, 8okei] that Pythagoras was the first
to discover the concordant notes in their ratios to one another.” There
follows a statement of what the ratios were.

The relevance of number to contemporary music has been simply
explained by Burnet (Gr. Phil. 1, 45—9). In the seven-stringed lyre, four
strings were tuned to fixed intervals, namely the outer two, which

* See p. 177, above. G. Thomson, The First Philosophers (263), makes this point without re-
ference to the single ancient passage which supports it. Aristoxenus also believed that Pythagoras
gave the Greeks their weights and measures (D.L. vi11, 14, DK, 14.12).

* See his discussion of the passage in Prol. und Porph. iiber die Musik, 154ff. It is fair to
mention that according to him ‘Pythagoras ist naturlich bei derartigen Zitaten ein Sammel-
namen’.

3 According to D.L. 1v, 13 Xenocrates wrote a uforydpeier. Heraclides might also have been
quoting something that he heard him say.
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spanned an octave, and two of those between them, of which the
middle string was tuned to a fourth above the lowest (and hence a fifth
below the highest), and the one next above it to one tone higher. These
four strings thus provided the three intervals which the Greeks regarded
as ‘concordant’ (cUupova, cupguwvolvTes ¢ddyyor): octave, fifth and
fourth. In addition the interval between the two middle strings was
a tone.! The tuning of the remaining strings varied according to the
type of scale required.

Until Hellenistic times, as Burnet notes, there was no such thing as
harmony in our sense. Harmonia meant (a) tuning, (5) scale and
(¢) octave, and classical Greek music was melodic, without the use of
chords. In calling certain intervals concordant, therefore, the con-
temporaries of Pythagoras referred to melodic progression. The
essential point, however, is that the three intervals of octave, fourth
and fifth were regarded as primary, as the elements out of which
any musical scale or composition was built. To Pythagoras went the
credit of perceiving that this basic framework depended on fixed
numerical ratios 1:2 (octave), 3:2 (fifth), 4:3 (fourth).

These numbers, of course, represent the rate of vibration of a string,
or of the column of air in a pipe. It is doubtful whether Pythagoras
knew this, and in any case he had no means of measuring the rate (see
pp-2261L.). Apocryphal stories were current in later antiquity of how he
made the discovery by listening to the varied notes produced by
blacksmiths’ hammers ringing in turn on an anvil, and then comparing
the relative weights of the hammers; or producing different tensions in
strings by suspending them and attaching various weights. Nicomachus
reports that weights of 12 and 6 units produced the octave, of 12 and 8
or 9 and 6 the fifth, of 12 and 9 or 8 and 6 the fourth, and weights of
9 and 8 units gave the tone. These stories are repeated by several
writers, but cannot be true. Beating a piece of iron on an anvil with
hammers of different weights produces little or no difference in the
pitch of the sounds, and the vibrations of strings would be propor-

* There is a reference to these ratios in Aristotle, Metaphk. 1093a29. Cf. also An. Post. 9oa18
(Oxford trans.): “What is a concord? A commensurate numerical ratio of a high and a low note.”
They are set out in full in Philolaus, fr. 6, which uses cuMapé& for the fourth (later S1& Tecodpav),

&’ 3€=dv for the fifth (later Si& wévte) and &puovia for the octave (later Si& Tao@v). On the
fragments of Philolaus see below, pp. 330ff.
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tional, not to the number of units of weight attached but to their
square-roots.*

Theo, however (p. 57 H.), after briefly listing these and similar,
more or less dubious, methods (‘tension induced by turning the pegs
or more informatively by attachment of weights; in wind instruments
the width of the cavities or variation in the force of the breath; or by
means of size and weight as with gongs and vessels’), dismisses them
with the words: ‘For present purposes let us be content to illustrate
it by the lengths of string on the kanon, as it is called.” The £anon was
the monochord, an instrument of one string which could be stopped by
a moveable bridge,? and if the discovery is indeed Pythagoras’s, it was
no doubt on this that he carried out his experiments. Tradition credited
him with its invention (D.L. vii, 12). The rate of vibration being
inversely proportional to the length of the string, if two strings at the
same tension are plucked, then if one is twice as long as the other it
will vibrate at half the speed, and this produces the musical interval of
an octave, and so on with the other ‘concordant’ intervals.

_Since the native Greek stringed instruments, the /yra and cithara, had
strings of equal lengths, the existence of these numerical ratios would
not be obvious. It would not naturally occur to the maker, or to the
player as he picked out the notes, turning the pegs by a method of
trial and error. Even the makers of pipes may have proceeded empiric-
ally, without a mathematician’s reflexion on the relative distances
between the holes.3 The discovery of Pythagoras, that the basicintervals
of Greek music could be represented by the ratios 1:2, 3:2 and 4:3,
made it appear that £osmos—order and beauty—was imposed on the
chaotic range of sound by means of the first four integers 1, 2, 3 and 4.

* See e.g. Nicom. Harm. in Jan’s Mus. Script. 245 ff., Tambl. 7. P. 115, Boethius, Inst. Mus.1,
10, and for comment W. H. Stahl’s translation of Macrobius, Somn. Scip. (Columbia, 1953), p.
187, n. 6, where also are collected further ancient references.

* If the string was stretched over an open box, as in the medieval form of the instrument (see
Th. Gérold, La Musique au: moyen dge (Paris, 1932), 387), the contact of the bridge would not
noticeably disturb the tension. That the instrument was not perfect, however, was noted by
Ptolemy, who devoted a chapter of his Harmonica to its disadvantages (11, 12, mepl Tfis SuoxpnoTias
Tol povoydpSou kavévos). He describes a form of it in 1, 8.

3 The opposite view has been held, but it does not seem necessary to agree with a writer like
E. Frank that the discovery of the mathematical relationships must have been familiar to every
Greek instrument-maker, still less with G. Junge that ‘every piper or lyre-player must have known
them’ (Frank, Plato u. d. sog. Pyth. 11; Junge, Classica et Mediev. 1947, 184). There were twenty-
four notes on the aulos (Ar. Metaph. 1093b 2—4; see Ross ad loc.).
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These add up to 10, which provided striking confirmation, if it was not
the actual ground, of the Pythagorean belief that the number ten ‘was
something perfect, and contained in itself the whole nature of number’
(Arist. Meraph. 98628). This number they represented

graphically by the figure known as the tetractys, which .
became a sacred symbol for them. The followers of
Pythagoras were said to swear by him (thereby ac-
knowledging his superhuman status) in a formula whose
antiquity it is difficult to doubt: ‘By him who handed down to us the
tetractys, source and root of everlasting nature.”* Certainly a primitive
element of number-mysticism survived, along with genuine mathe-
maticaladvances, to give to the Pythagoreansystemits peculiar character.
Itgoes back to the difficulty which men feel at an early stage of culturein
mentally separating objects numbered from numbers themselves as
abstractions, in forming the concept of a number 3 as distinct from its
visible manifestations in groups of three trees or three stones. This out-
look is reflected in language, and the criticism of it which we should be
inclined to make ourselves is exactly that which was levelled against the
Pythagoreans by a more advanced Greek thinker like Aristotle.

If, however, we must allow for a certain survival of primitive modes
of thought, we must remember also what irrefutable confirmation, on
purely rational grounds, they must have seemed to acquire in the minds
of these eatly Pythagoreans from such discoveries as that of the inde-
pendent existence of a numerical scheme behind the musical scale. The
existence of an inherent order, a numerical organization within the
nature of sound itself, came as a kind of revelation. It is not too far-
fetched to compare the feelings of a modern physicist when confronted
with similar phenomena:

The ideal element in nature consists in the fact that mathematical laws, which
are laws of our own thought, really hold in nature. And that deep amaze-
ment which we often feel over the inner order of nature is connected above
all with the circumstance that, as in the case of crystals, we have already

* Quoted, with slight variations, by Porph. V.P. 20, IambL. 7. P. 150, in the Golden Verses,
47, and elsewhere. Cf. A. Delatte, “La tétractys pythagoricienne’, in Er. sur la litt. pyth. 249—68.

By ‘number-mysticism’ in the next sentence is meant the attribution to numbers not only of
a sacred character but also of a substantial, even physical, reality.
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recognized the effects of this ‘mathematics of nature’ long before our
own mathematical knowledge was sufficiently developed to understand its
necessity.’

In the sphere of music, the Greek was in exactly the same position of
having been long familiar with the effects of the ‘mathematics of
nature’ before his own knowledge was sufficiently developed to under-
stand it; and if today it still fills the observer with a ‘deep amazement’,
it is not surprising that its effect on him was even greater.? Might it
not be that in number lay the key, not only to musical sounds, but to
the whole of nature? It must be remembered that what the Pytha-
goreans were trying to find out was not the basic material stuff of the
universe, nor yet primarily the physical changes by which it had come
into being, but first and foremost the explanation of the order, the
kosmiotes, which to their eyes it displayed and to their minds, for
reasons in large part religious, was the most important thing about it.

Additional Note: ‘ Speed’ and pitch

A relationship between the pitch of a note and its “speed” was assumed
from the time of Plato and Archytas onward, and no doubt earlier.
Some of the language used is, however, very vague, and it is not always
easy to know exactly what the writers supposed themselves to be
describing. The most important passages are these.

(@) Theo Sm. p. 61 Hiller (Archytas, A 19 a): ‘ The school of Eudoxus and
Archytas posited a numerical ratio between the concordances. They agreed
with others that the ratios lay in movements, a swift motion being high-
pitched since it produces a continuous succession of blows and stabs the air
more sharply, and a slow motion low-pitched because more sluggish.’

(6) Archytas, fr. 1: ‘ The mathematicians seem to me to have shown true
insight. . . . First of all they considered that there can be no sound without the
striking of one thing against another, and that a blow occurs when moving
bodies meet and collide. . . .Many of these sounds are imperceptible to us,

* C. F. von Weizsicker, The World-view of Physics, 21.

* The physicist’s choice of crystals as an example acquires a certain incidental interest from a
conjecture made a good many years ago about the origin of Pythagoras’s number-doctrine.
Sir Wm. Ridgeway suggested that since Pythagoras was the son of a gem-engraver, and there-
fore in all probability a gem-engraver himself, it would most naturally arise from his observation
of the regular geometrical forms of minerals (CR, 1896, 92—5). Pyrites crystals in the form of
dodecahedra are found only in S. Italy, where he lived, and on Elba (RE, 2. Reihe, v4 2, 1364).
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either because of the feebleness of the blow or because of their distance from
us, or even because of their excessive strength; for the loudest sounds do not
penetrate our hearing, just as if one pours a liquid in great quantity over the
mouth of a jar, none of it goes in. Of those which we hear, the sounds which
reach us quickly and {strongly) from the impact give the impression of high
pitch, but those which come slowly and weakly seem low. If a stick is taken
and moved slowly and gently, the sound made by its impact is low, but if
swiftly and violently, high.. . . Again, in playing a pipe the breath from the
mouth when it falls on the holes near the mouth gives out a higher note on
account of the strength of the pressure, but on the further holes, a lower
note. This makes it obvious that the swift motion produces a high note, slow
motion a low one. The same thing happens with the r4omboi [bull-roarers]
used in the mysteries. When swung gently they give a low note, when
violently a high one. ...” Finally Porphyry, who quotes this passage, adds:
‘ After further remarks on the notion of sound as made up of intervals, he
sums up his argument thus: “It is clear then from many proofs that high
notes move more quickly and low notes more slowly.”’

(¢) Plato in the Republic (530D) speaks of ‘harmonic motion’ (fvapudvios
@op&), and in the Timaeus goes into detail.

Tim. 678 (trans. Cornford): ‘Sound we may define in general terms as
the stroke inflicted by air on the brain and blood through the ears and passed
on to the soul; while the motion it causes, starting in the head and ending in
the region of the liver, is hearing. A rapid motion produces a high-pitched
sound; the slower the motion, the lower the pitch.’

(d) 8oa: “This principle [i.e. the principle of the “circular thrust™] will
also explain why sounds, which present themselves as high or low in pitch
according as they are swift or slow, are as they travel sometimes inhar-
monious because the motion they produce in us lacks correspondence,
sometimes concordant because there is correspondence. The slower sounds,
when they catch up with the motions of the quicker sounds which arrived
earlier, find these motions drawing to an end and already having reached
correspondence with the motions imparted to them by the slower sounds on
their later arrival. In so doing, the slower sounds cause no disturbance when
they introduce a fresh motion; rather by joining on the beginning of a slower
motion in correspondence with the quicker which is now drawing to an end,
they produce a single combined effect in which high and low are blended.’

(¢) One may compare [Arist.] De audibilibus, 803b 40 (Oxford trans.):
¢ The same thing happens, too, when two notes form a concord; for owing to
the fact that the two notes overlap and include one another and- cease at the
same moment, the intermediate constituent sounds escape our notice. Forin
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all concords more frequent impacts upon the air are caused by the shriller
note, owing to the quickness of its movement; the result is that the last note
strikes upon our hearing simultaneously with an earlier sound produced by
the slower impact. Thus because, as has been said, the ear cannot perceive
all the constituent sounds, we seem to hear both notes together and
continuously.’

The Timaeus extracts (of which a full explanation is given by
Cornford, Plato’s Cosmology, 3201L.) are very likely to be dependent on
Archytas, and bear out the verdict that he ‘confused the velocity of the
motion which produces a sound with the velocity of the sound itself,
which leads him to conclude, from observations correct in themselves,
that higher tones are propagated more rapidly than lower ones’ (van
der Waerden, Science Awakening, 152). The passage from Archytas
himself suggests that he was also not very clear in his own mind about
any distinction between ‘speed’ and ‘violence’ of movement. Adrastus
(second century A.D., quoted by Theo, p. 50 H.), in a very lucid account
of the Pythagorean theory, clears up this latter obscurity, which may
have been only due to carelessness of expression: ‘The Pythagoreans
give the following account. Every melody and every note are sounds,
and a sound is a blow inflicted on air which is prevented from dis-
persing. Therefore there can be no sound, and hence no note, where the
air is undisturbed. But when a blow and a movement occur in the air,
then if it is swift the note produced is high, if slow it is low; if violent
the noise is loud, if gentle, soft. The speed and violence of the motions
may or may not stand in a relationship of rational proportion to one
another. If they do not, the sounds are disproportionate and discordant,
not to be called notes but mere noises, whereas motions that stand in a
simple numerical relationship, or such that one is a multiple of the other
or superparticular to it [i.e. containing the whole plus a fraction with 1
for its numerator], produce genuine and mutually compatible notes.
Some deserve to be called only this, but those constructed according to
the primary, commonly recognized and most fundamental ratios are
actually called concordant.’

The currency, in the fourth century, of the confusion between the
velocity of the motion producing a sound and that of the sound itself
made it possible for Theophrastus to deny the wholeidea of a connexion
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between pitch and velocity, and hence of a numerically expressible
ratio between high and low sounds. The high-pitched sound, he says
(fr. 89, p. 189 Wimmer), does not differ in speed from the lower: if
it did, it would reach our hearing sooner. He argues therefore that
differences of pitch are qualitative, not quantitative, in character.

(8) Numbers and things: Aristotle’s evidence for the general nature of the
doctrine

Aristotle refers to the Pythagorean number-doctrine in three forms
(p- 220, above): things are numbers, things ‘imitate’ or ‘represent’
numbers, the elements of numbers are the elements of things. Relevant
passage (all from the Mezaphysics) are, in translation:

(2) 987b28: ‘They say that things themselves are numbers.” This is stated
more fully in book N (1090a20): ‘The Pythagoreans, because they saw
many of the attributes of numbers belonging to sensible bodies, assumed
existing things to be numbers—not separately existing numbers, but that
things are actually composed of numbers. Their reason was that numerical
properties are inherent in the musical scale, in the heavens, and in many
other things.’

(8) 987b11: ‘The Pythagoreans say that existing things owe their being
to imitation (rmimesis) of numbers.’

(¢) 985b32: ‘Since the nature of everything else seemed to be entirely
assimilated to numbers, and numbers to be primary throughout the world of
nature, they assumed the elements of numbers to be the elements of all that
exists, and the whole universe to be a Aarmonia and a number.’

On the first two passages it should be noted (i) that they occur close
together in the same context, (ii) that this context is a criticism of the
Ideas of Plato, in the course of which Aristotle says that when Plato
spoke of the “sharing’ or ‘ participation’ (methexis) of individual things
in the being of the changeless Ideas, he meant to indicate the same
relation as that expressed by the Pythagorean term mimesis, which is
commonly translated ‘imitation’.

Unnecessary difficulty has been introduced by the assumption
that these three statements of Aristotle are mutually contradictory.*

* So especially Cherniss, 4CP, 386: “The distinctive feature of the school according to Aris-
totle was its assumption of number as the principle; but the account he gives of this doctrine is,
as has been seen, self-contradictory, for he represents it as identifying numbers and physical
objects, as identifying the principles of number with the principles of existing things, and as
making things imitate number.” See also the other views summarized in ZN, 454, n. 1.
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To take the first and third statements first, it is surely obvious that
if an object x consists of y, and y itself is further analysable into
elements, then the elements of y are also the elements of x. If a
statue is made of bronze, and the bronze is an alloy of copper and tin,
then one may speak either of bronze or of copper and tin (the elements
of bronze) as being the elements of the statue. Aristotle’s own philo-
sophy provides an exact parallel. All physical bodies are made of the
four simple bodies earth, water, air and fire. These, though the simplest
of independently existing substances, can themselves be analysed further
into the elements of prime matter and form. Consequently he can
speak, without fear of self-contradiction, either of things consisting of
the four simple bodies or equally of matter and form, the elements of
the simple bodies, as the ultimate elements of everything.

In comparing the first and second statements, the fact that Aristotle
was able to equate Pythagorean mimesis with Plato’s notion of physical
objects as ‘sharing in’ the Ideas (which Plato himself elsewhere
describes as ‘patterns” for the world of sense) should put us on our
guard against the simple translation ‘imitation’. The fact is, of course,
that even Plato, and still more the Pythagoreans, were struggling to
express new and difficult conceptions within the compass of an in-
adequate language. We may take a hint first from K. Joel (Gesch. d. ant.
Philos. 364), who points to the trouble that the Pythagoreans must have
experienced in clearly differentiating the concepts of similarity and
identity, ‘a defect which still plagued Sophistic thought and which
Plato’s Ideal theory and Aristotle’s logic only overcame with difficulty
becauseitis rooted deep in the Greek consciousness: even their language
has only one word for “same” and “similar” (8uotos)’. He continues
(I translate) : ‘ Are things imitations of numbers or numbers themselves?
Aristotle ascribes both views to the Pythagoreans, and whoever is
alive to the mind of Greece will also credit them with both and agree
that for them numbers served alike as real and as ideal principles.’

Mimesis meant acting as much as imitation, mimetes was often and
mimos always an actor. The relation between an actor and his part is
not exactly imitation. He gets inside it, or rather, in the Greek view,
it gets inside him, and shows forth through his words and gestures.
There is more to it than that. Drama began as, and remained, a religious
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ritual, and we cannot hope to understand Pythagorean thought if we
allow ourselves to forget that it too was primarily religious. In the
earliest and simplest dramatic representations men impersonated gods
or spirits for religious ends, and what they supposed to be happening
can be best illustrated from contemporary ecstatic worship like that of
Dionysus. The leader of his zkiasos, the band of god-intoxicated
worshippers, impersonated, or imitated, the god. So we might put it,
but to him and his fellow~worshippers what happened was that the
god himself entered into him, took possession and acted through him.
Hence he was called by the god’s name Bacchus, and all who genuinely
felt the divine afflatus were Bacchoi or Bacchae. They were entheor, the
god was in them, or from another point of view ekstatikoi, outside
themselves. This is only one example of what was repeated in a large
number of cults of the same ecstatic kind. In myth the god was
attended by a band of daimones, and in performing the ritual the
worshippers not only acted the parts of, but for the moment were, the
god himself and his divine attendants—Bacchoi, Kuretes, Korybantes
or whatever the name might be.

Pythagoras and his school, with their belief in universal kinship and
the underlying notion of magical relationships, in transmigration and
in assimilation to god as the end of human life, were in the full stream
of these religious ideas. (Euphorbus was a previous incarnation of
Pythagoras. Was Pythagoras now Euphorbus, did he in some way
‘imitate’ or represent him, or how was the relationship to be expressed?)
Pythagoras himself quickly achieved the status of a daimon, inter-
mediate between man and god, or even an incarnation of the Hyper-
borean Apollo.

These are the kind of men who claimed to have made the tremendous
discovery that the world of nature was constructed on a mathematical
plan. It need cause no surprise that they expressed this by saying at one
time that things were numbers, at another that they existed by mimesis
of numbers. To Aristotle with his instinct for rational classification, and
the contempt for religious or superstitious ways of thinking which went
naturally with a newly-won emancipation from them, it was all
exasperatingly illogical. The modern scholar or scientist may view it
more sympathetically.
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Before we go on to see what Aristotle made of these strange doctrines,
something may be said of the probable date of the theories to which he
refers. The best evidence for this is his repeated statement that the
Pythagoreanism with which he was familiar went back beyond the
time of the atomists Leucippus and Democritus. His general account of
Pythagoreanism in chapter 5 of the first book of the Metaphysics

- follows immediately on a description of the theories of these two, and

begins (985b23) with the words:

Contemporaneously with and before these men, the Pythagoreans (as they
are called), who were the earliest to apply themselves to mathematics, at the
same time were making advances in this subject and, because of their ab-
sorption in it, assumed the principles of mathematics to be the principles of
everything.

Similarly in a later book (M, 1078b 19) he says, speaking of the virtual
introduction of general definitions into philosophy by Socrates:

Of the natural philosophers Democritus barely approached the conception
with his quasi-definition of the hot and the cold, and before Aim the Pytha-
goreans applied it to afew things, which they defined with reference to numbers.

The chapter in the first book affords some further evidence of date
in connexion with the table of ten pairs of contraries (on which see
below, p. 245). This table Aristotle ascribes to some, but not all
. Pythagoreans (986a22: ‘Others of the same school say. . .”).

Alcmaeon of Croton [he continues] appears to have had the same idea, and
either he borrowed it from them or they from him, for he gave a similar
exposition to theirs: he says that most of the things affecting human beings
go in pairs, though he does not draw up a specific list of contraries as these
men do, but mentions any chance pairs such as white and black, sweet and
bitter, good and evil, great and small. He made vague remarks about the other
contraries, but the Pythagoreans laid down how many and what they were.”

Heidel remarked (4/ P, 1940, 5) that a general doctrine of opposites in
nature was shared by the Pythagoreans with the Ionians and Greek

* T have omitted (with Ross and others before him) the words descriptive of Alcmaeon’s
date, that ‘he wasin his primein the old age of Pythagoras®, which are missing from the Laurentian
MS. and absent from the ancient commentators. Heidelin 4/P, 1940, § gives further reasons for
rejecting them. If, however, they are a later addition, one may nevertheless agree with Ross that
“the statement is likely enough to be true’. Cf. also ZN, 597, n. 2,and see pp. 341 ff., 357 ff. below.
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thought in general, and it therefore appeared to him to be ‘a profound
mystery’ why Aristotle should have thought it necessary to suggest
that they borrowed it from Alcmaeon or vice versa. The universality of
the view as Alcmaeon taught it is not easy to assess on the meagre
information given here by Aristotle, but if what Heidel says is true,
this seems to be strong circumstantial evidence that Aristotle in fact
knew of a connexion between Alcmaeon and the Pythagoreans, though
he was uncertain which should be credited with the priority. (It is
worth noting in passing that, according to the list of his works in
D.L. v, 25, Aristotle had studied Alcmaeon sufficiently to write a
treatise in criticism of his thought.) The least we can say is that Aristotle
regarded the Pythagoreans who put forward the ten pairs of opposites
as having been contemporary with Alcmaeon, so that it was possible
for either to have borrowed a doctrine of contraries from the other,
Alcmaeon generalizing from the Pythagorean list or the Pythagoreans
selecting certain items from those mentioned haphazard by Alcmaeon:
and if, as Heidel says, ‘the consensus of scholars’ has tended to regard
the Pythagorean table as relatively late,” an equally strong consensus
has tended with reason to believe that Alcmaeon was a younger con-
temporary of Pythagoras himself.

We may conclude, then, that Aristotle’s knowledge of the Pytha-
goreans in general goes back to before the time of the atomists, say to
the middle of the fifth century when Philolaus was a leading repre-
sentative, and that he knows of some Pythagorean doctrines which
belong to an earlier period than that.* Nor is it impossible that those
whom, in his general account, he calls ‘earlier than the atomists’ be-
long to the same period as these ‘some’.

I turn now to the Pythagorean explanation of the world in terms of
numbers, as it appeared to the best informed extant authority. Re-
membering that he was in one way too near, and in another too far off

* Infact Raven (P. and E. ch. 3) gives strong reasons for supposing that it was already known
to Parmenides.

* This conclusion accords with that of Raven (P. and E. 11): “When we pass...to the
views of “others of this same school”, Aristotle’s surmise that these Pythagoreans borrowed
their doctrine of the opposites from Alcmaeon, or else he his from them, strongly suggests that
the transition is from a later to an earlier generation.” As Ravenalso notes, it is only very rarely

that Aristotle explicitly recognizesa distinction between one school or generation of Pythagoreans
and another.
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from them to achieve a full and sympathetic understanding, we may
find that his very puzzlement and irritation throw considerable light
on their mentality.

In addition to his statements that the elements of number were the
elements of all things, that things were numbers, and that they imi-

tated’ numbers, the following generalizations have first to be considered:

(¢) Metaph. 1080b16: ‘ The Pythagoreans also [sc. as well as Speusippus]
recognize a single type of number, mathematical number, but not as existing
apart from sensible things [sc. which was the view of the Platonists in general],
which they regard as being composed of it. They in fact construct the whole
universe out of numbers, not however truly monadic numbers, for they
suppose the units to possess magnitude.’

By ‘monadic’ Aristotle means, as his commentator Alexander says, un-
extended and incorporeal. The notion of incorporeal reality was not
yet grasped by the Pythagoreans or any of their contemporaries.

() Metaph. 986a15 (this and passage () are from the chapter on the
Pythagoreans): ‘Evidently they too regard number as a principle both in
the sense of matter and of temporary or permanent states.’

By ‘too’ Aristotle can hardly mean that other Presocratic thinkers had
regarded numbers as principles, but more probably that the Pytha-
goreans were like the others in confusing material and formal causes.
With this passage may be compared one in book Z. The purpose of
the chapter in which it occurs is to distinguish the material from the
formal aspects of a concrete object. This is easy enough, says Aristotle,
when the same form is realized in different materials, as the form of
circle in bronze or stone or wood. It is less easy when the form is
always found in the same matter, as for example the form of man in
flesh, bones, etc. The theoretical possibility of the distinction is
recognized, but there are cases where it is difficult to pin down. He
continues (here Alexander states, and the content shows, that he is
thinking of the Pythagoreans):

(¢) Metaph. 1036b8: ‘Some are even in doubt about the circle and the
triangle, surmising that it is not right to define them by lines and continuous
space [i.e. to regard these as their formal characteristics], but that these are

adduced in the same capacity as the flesh and bones of a man and the bronze
or stone of a statue.’
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’(a’) Metaph. 987a13: ‘The Pythagoreans similarly posit two principles,
but add something peculiar to themselves, namely that the finite and the
infinite are not attributes of other natural substances like fire or earth or some-
thing similar. Rather they hold that the infinite itself and unity itself are the
substance of that of which they are predicated, and this is why they say that
number is the substance of all things.’

(¢) Similarly in the following chapter on Plato he writes (987b22): ‘But
in saying that the one was substance, and not something else which was
called one, he was speaking like the Pythagoreans, and it was also in
agreement with them that numbers should be for other things the cause of
their reality.’

Cf. 996a6. It must be remembered that for Aristotle the word ‘cause’
had a wider meaning than it has today, for instance the matter of which
something is made is one of its ‘causes’.

(f) Metaph. 99oa12: ‘Moreover, if it be granted them, or demonstrated,
that spatial magnitude is derived from these principles [sc. limited and un-
limited, odd and even, which in Pythagorean theory, as we shall see, are the
elements of number], even so how can some bodies be light and some heavy?
To judge by their assumptions and statements, they are speaking of sensible
bodies no less than mathematical. Hence they tell us nothing about fire or
earth or other bodies of this kind because, unless I am mistaken, they have
nothing to say about perceptible bodies as such.’

(g) Metaph. 1090a30: ‘In this respect [sc. in denying that numbers have
an existence separate from things] the Pythagoreans are in no way at fault,
but when they construct physical bodies out of number—things which possess
lightness and weight out of elements which possess neither—they appear to
be ta]krﬂg about some other universe and other bodies, not those that we
perceive.” (A similar complaint occurs in De Caelo, 300216.)

(k) Metaph. 1083b8: ‘The Pythagorean way of thinking in one way
presents fewer difficulties than those previously considered, but in another it
adds fresh difficulties of its own. Their denial that number has separate
existence removes many impossibilities, but the statement that bodies are
composed of numbers, and that this refers to mathematical number, is
incredible. Tt is false to say that there are indivisible magnitudes, and even if
there were, units do not have magnitude. And how could a magnitude
consist of indivisibles? But arithmetical number is monadic [sc. consists of
abstract, incorporeal units]. They on the other hand identify real things with
number. At any rate they apply their speculations to bodies as if they con-
sisted of numbers of this kind.’
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From Aristotle’s point of view, then, Pythagoreanism had the
following characteristics:

(1) All things consist of number, in the literal sense that physical bodies
themselves are made of numbers; or, since numbers themselves are not
ultimate, it may be said that the elements of numbers are the elements of
everything.*

(2) Units for the Pythagoreans possess magnitude.

(3) Instead of saying that things are numerically characterized, they spoke
as if number were the actual matter of which things are composed.

(4) We think of unity and limit as predicates applied to certain, generally
physical, objects, saying iz is one” or ‘iz is finite’—*it” being substantially
something else like wood or metal. The Pythagoreans on the other hand
regarded unity and limit as substances forming the basic element of every-
thing else.

Aristotle’s objections to this as to other previous systems of thought
were formulated on the basis of his doctrine of the ‘four causes’. To
understand the nature of reality, the philosopher must be able to analyse
any class of objects into its logical components, of which the primary
pair were matter and form, and to account for their existence by de-
tecting the efficient cause and (since for him nature acted teleologically)
the purpose of their being. In nature the formal, final and efficient
causes usually coincided, for instance in the male parent which en-
genders the offspring and also provides the pattern according to which
it will grow. Thus the primary opposition remains that between matter
and form—in a bronze disc the bronze and the circular shape, in a man
the material components of the human body on the one hand and on the
other (at the highest level, on which ‘form’ is a very wide conception)
that which makes the difference between a living man and a corpse.

Obviously number, whether thought of arithmetically, geometric-
ally or as manifested in musical intervals, is a formal component; hence
Aristotle’s chief complaint against the Pythagoreans is that they con-
fused formal and material causes. More specifically they imagined that

* In one place (De Caelo, 300a16) Aristotle says: ‘ Certain people, like some of the Pytha-
goreans, make the natural world out of number.” The phrase ‘some of the Pythagoreans” has
been made the basis for theories of a division within the school, particularly between an earlier
and a later generation (Raven, P. and E.). But in view of its isolation among the numerous
passages which ascribe the belief to the Pythagoreans without qualification, it is unlikely to have
any significance (ZN, 450f. suggest explanations of it, and cf. Raven, P. and E. 55).
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physical bodies could be constructed out of what were in fact abstrac-
tions, or, as he puts it still more concretely, things with weight out of
what has no weight.

In studying the Presocratics, one often has the feeling that they
lived in a different world of thought from our own. When we come to
Aristotle, we find that he thinks along lines much closer to those which
most of us (though not the most scientifically advanced) follow today.
His basic outlook is one which we should still regard as that of common-
sense. If there is a curtain dividing our minds from those of the Pre-
socratics, he, though a Greek himself and almost their contemporary, is
already on our side of it. Failing someone equally at home in both
worlds, this makes him probably the most sympathetic informant that
we could hope for. He finds them difficult and irritating, and sometimes
fails to understand them. So may we, and for reasons astonishingly
similar. In all probability he has drawn conclusions from their
utterances which they did not explicitly draw themselves, and given as
actual Pythagorean statements what are in fact inferences, in his eyes
inescapable, but no more. Yet on his and other evidence it seems
certain that they saw no difficulty in making a mental leap from an
abstraction like a geometrical solid to the concrete physical bodies of
the world of nature, and it is with a mentality which saw this continuity
as natural that we, like him, have to come to terms.

As we have seen (pp. 225 £., above), it was in all probability the dis-
covery of the ‘mathematics of nature’ doing its hidden work in the
formation of the musical scale that led them, by an audacious stroke of
generalization, to explain the whole of reality in mathematical terms.
On a mind like that of Pythagoras, not only mathematically but also
mystically inclined, to which ‘all nature was akin’, the impact of this
discovery of an independent numerical order inherent in the nature of
things must have been tremendous. In the inchoate state of con-
temporary science, it is no wonder that it sought expression in such
phrases as ‘ Things are number’, ‘ Things represent numbers’, ‘What-
ever numbers are made of is what all things are made of”.

Our understanding is helped when Aristotle objects, in his own
terminology, that for the Pythagoreans numbers were at the same time
the material and formal causes of things. The Milesians had sought to
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explain things by their matter—water or air or the apeiron—and its
.behaviour. What the Pythagoreans had really done was to leave the
matter aside and define things in terms of their form. Provided the
numerical proportions were right, it did not matter whether notes were
produced by the motion of a stretched string or of air in a pipe: they
were the same notes. This in itself was a great advance, both from
Aristotle’s point of view and in general. Aristotle always upholds the
primacy of form, insisting that to define a thing properly it is necessary
to give its Jogos or formal structure: and this opinion would presum-
ably be shared by a modern mathematical physicist. The trouble about
Pythagoras and his followers was that they were not quite aware of
what they had done. The distinction between form and matter had as
yet received no clear formulation. Consequently, though they were in
fact describing only the structural scheme of things—in itselfa perfectly
legitimate procedure—they believed that they were describing their
material nature too: that it was possible to speak of things as made up
entirely of numbers, regarded in a threefold way as arithmetical units,
geometrical points, and physical atoms. -

In their excitement at having discovered the importance of the quanti-
tative aspect of things, they ignored entirely the qualitative, which had
hitherto had all the emphasis laid upon it, and to which Aristotle—by
temperament a naturalist rather than a mathematician—returned. Thus
he demanded petulantly (Mezaph. 1092b 15): ‘How indeed can qualities
—white, sweet, hot—be numbers?’ Looking back, it seems as if it was
Aristotle who was leading science on to the wrong track. Today the
scientific description of everything in the physical world takes the form
of numerical equations. What we perceive as physical qualities—colour,
heat, light, sound—disappear and are replaced by numbers representing
wave-lengths or masses. For this reason a historian of science has
claimed that Pythagoras’s discovery changed the whole course of
history.! We may accept this, and yet not be surprised that at that
early stage of thought, unprovided with any system of logic or even
of grammar, he and his school announced their great idea by saying

that ‘things are numbers’.
' Wightman, Growth of Scientific Ideas, 20.
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(¢c) Numbers and things: the generation of things from numbers

So far we have learned from Aristotle that there are two stages in the
process of generation, that of numbers from certain prior elements and
that of ‘things’ from numbers.” It soon appears, however, that there
are in fact three: generation of numbers from limit and unlimited, odd
and even; of geometrical figures from number; and of physical objects
from geometrical solids.

It might well be asked whether in speaking of generation the
Pythagoreans thought of an actual process in time, or simply of logical
priority, 4 being regarded as logically prior and elemental to B simply
because the existence of B is inconceivable without 4 whereas 4 can
be thought of as existing without B. Is their description simply an
analysis cast into the form of a temporal process, as many suppose the
account of the creation in Plato’s Timaeus to be? The question can only
be answered, if at all, in the light of the scanty references to the physical
aspect of their cosmogony, which must come last in this exposition.
There is no doubt that Aristotle, at least, supposed their references to
generation to be intended literally (Mezaph. 1091213, 989b 34; below,
PP- 266, 276). He may, however, have been unperceptive in such a
matter, and on one occasion, in a context which must certainly include
the Pythagoreans,? he puts very clearly, on their behalf, the argument
of logical priority. The passage, which is of considerable interest, is
from Metaphysics B, in which he sets forth dialectically the arguments
for and against the chief metaphysical theses (1001b26). Those here
/given do not represent his own view:

A related problem is whether numbers, bodies, surfaces and points are
substances or not. If they are not, there is no saying what is reality and what
are the substances of existing things, for attributes, motions, relations, states
and ratios do not appear to indicate the substance of anything: they are all
predicated of a subject, and none of them is an individual thing. And if we
take what would most properly appear to indicate substance—water, earth,
fire and air, of which composite bodies are made—their heat, coldness and

* <Things® for the Pythagoreans includes both the physical world and its contents and also
abstractions such as justice, marriage, etc. (Ar. Metaph. 985b29, 990az2, 1078b21; MM,
1182a11).

* Ross ad loc. follows Alexander in thinking that both the Pythagoreans and Plato are meant;
Bonitz wished to confine the reference to the Pythagoreans.
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other attributes are not substances; it is the body which undergoes these
changes that has permanence like a real thing or substance.

On the other hand body is less substantial than surface, surface than line,
line than unit or point; for by them the body is bounded, and it would appear
that whereas they can exist without body, it cannot exist without them. Hence
earlier philosophers, like the man in the street, equated reality and substance
with body, and the principles or elements of body with those of real things;
but later and reputedly more subtle thinkers saw reality in numbers.

The most likely answer to our question is that Pythagoreans before
Plato had no clear conception of the distinction between logical and
chronological priority, which was first formulated by Plato and
Aristotle. They would not be fully conscious of a shift from one to the
other. On the other hand all the emphasis of their work was on the
analysis of things into elements logically prior, and at least we need not
suppose them to have seriously imagined that there was a time when
odd and even existed but not numbers.

(i) First stage: generation of numbers from their elements: the first
principles of the Pythagoreans. The elements of numbers are, ultimately,
the limited and the unlimited, and secondarily the odd and the even
and the unit. In this scheme the unit was regarded as the starting-point
of the number series, but not as itself belonging to it, because every
actual number must be either odd or even and the unit, curiously
enough, was conceived as combining in itself both oddness and evenness.
The reason why the unit occupies such an anomalous position in Greek
thought is no doubt that zero was unknown. Consequently the unit-
point was made to fulfil a double function: ‘It was both one-dimensional
unit of construction and non-dimensional point of contact between two
sections.’

(a) Aristotle, Metaph. 986a17: ‘ The elements of number are the even and
the odd, and of these the latter is limited and the former unlimited. The One
is composed of both of these (for it is both even and odd) and number
springs from the One; and numbers, as I have said, constitute the whole
universe.’

(5) 987a15 (quoted above, p. 235) says that for the Pythagoreans the
limited, the unlimited, and the One are the actual substance of things, and not
simply attributes. This statement is repeated in several places by Aristotle.

* Sambursky, Physical World of the Greeks, 28.
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(¢) Phys. 20324 At the beginning of his own discussion of the word
apeiron (unlimited) and its various uses, Aristotle says that all philosophers
worthy of the name have had something to say about it, and all regard it as
a first principle. But whereas others treat it as an accident or attribute of a
physical substance like water or air, ‘some, like the Pythagoreans and Plato,
speak of it in itself, not as inhering in something else but as being itself a
substance. But the Pythagoreans () place it among sensible things (for they
do not reckon number separate from these), and (5) say that what is outside
the heaven is unlimited.” After pointing out that in these respects they
differ from Plato, he continues: ‘ They say moreover that the unlimited is the
even, for this when it is enclosed and limited by the odd provides the un-
limited element in existing things. This is illustrated by what happens when
gnomons are placed around numbers: when they are placed round the one,
and without the one, in the one case the figure produced varies continually,
whereas in the other it is always the same. Plato on the other hand considered
the unlimited as a duality, the great and small.’

(d) At Metaph. 990a8 Aristotle, criticizing the Pythagoreans for their
inadequate explanation of motion, asks how it can be accounted for ‘when
the only things assumed are limit and the unlimited and odd and even’—
further evidence that, for the theorists he is considering, these were the only
uldmates.

The obscurities in the sentence about the gnomons will be discussed
in a moment. Heidel cast doubt on Aristotle’s accuracy in claiming that
the Pythagoreans regard the One and the unlimited as substances and
not as attributes, though he offers no reason for this beyond remarking:
‘Possibly he was transferring Platonic expressions to them’ (4/P,
1940, 12, 0. 22). To say this about a passage in which Aristotle is with
the greatest care distinguishing between the Pythagoreans and Plato is
astonishing, apart from the inherent unlikelihood that he of all men
should make such a mistake. This does not mean that he had a full
understanding of what went on in their minds. He looked back from
the point of view of one who could take his stand on certain basic
distinctions such as those between substance and attribute, abstract and
concrete (compare for instance his Iucid description of mathematical
procedure in Metaph. K, 10612281L), and tried to apply these clear-cut
categories to the thought of men who were as yet by no means fully
conscious of them. Hence his bewilderment and irritation at their
‘ascribing magnitude to numbers” and so forth. In saying that things
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were numbers, as Ross has remarked (4r. Phys. 541), they did not
reduce reality to an abstraction, but rather failed to recognize the
abstract nature of numbers.

The Greek idiom of adjective-plus-article (the unlimited, the hot, °
the cold, the dry, the moist, etc.) probably tended to perpetuate this
lack of distinction between abstract and concrete. Anaximander in
positing the ‘unlimited” was mainly aware of it as something material,
whereas a Pythagorean saw rather its formal characteristics. But neither
could put to himself, or have put to him by a contemporary, the
question whether he meant by the phrase something which was without
limit or the quality of being unlimited.

Limit and the unlimited are the ultimate notions, as being wider
genera within which fall the odd and the even. The first passage quoted
seems to make this clear, even though elsewhere Aristotle’s language
suggests that odd and even were identical with limit and unlimited.
No doubt the language of the Pythagoreans themselves left room for
ambiguity. Inany case the connexion does notseem to usto be obvious.
It is explained by Aristotle in terms of certain figures formed with
gnomons and numbers, wherein the numbers must be thought of
visually as dots. To represent numbers thus in the form of geo-
metrical patterns was regular Pythagorean practice, as it was probably
the earliest practice among both the Greeks and other peoples.” The
gnomon here referred to takes its name from the carpenter’s square,”

* Cf. Burnet, EGP, 101, Cornford, P. and P. 8 (Nicomachus), and the statement of D.L.
(vinL, 12) that Pythagoras studied especially the arithmetical aspect of geometry.

* The essential characteristic of a gnomon appears to have been that of making or containing
a right angle. Thus in Herodotus it is the upright pointer on a sundial, which must be at right
angles to the surface. Secondly it was used for a carpenter’s set-square, from which came its
meaning in the above passage of Aristotle. Again in the Caregories (15230)
Aristotle says: ‘A square when a gnomon is put round it is increased in size, but
does not alter’ (i.e. in shape: it remains a square). The gnomon here is of the
shape of the accompanying diagram. Cornford is not quite accurate when he
says (paraphrasing a sentence of Heath’s with reference to 15a30): ‘The gnomon
is defined by Aristotle as the figure which when added to a square increases
its size but does not alter its form’ (P. and P. 9, n. 1). Aristotle’s sentence does not exclude,
as it would if it were a definition, the possibility of oblong gnomons. That the gnomon was
essentially right-angled is illustrated by the terminology of Oenopides of Chios (mid fifth century:
see DK, 41.13) as quoted by Proclus: “ He calls the perpendicular in theancient fashion “gnomon-
wise”, because the gnomon also is at right angles to the horizon.” Euclid (Bk. 11, def. 2) extended
it to all parallelograms, and his language suggests that he was the first to do so. Later its use was
even more widely extended. For fuller details see Heath, The Thirteen Books of Euclid, 1, 171
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and the figures in question can in all likelihood be represented by the
following:*

The problem of what Aristotle meant by the words mepl T v xai
¥wpis (‘round the one and without’—what? Or “when the gnomons
are placed round the one, and in the other case”) will probably never be
solved with certainty,? but they can at any rate be construed in a way
not inconsistent with this. When the series of odd numbers is put
round the unit in the form of gnomons, the resulting figure is always a
square (remains ‘the same’); when the even numbers are set out in the
same way, the relation between the sides of the figures formed offers
infinite variation. We notice that in the Pythagorean table of opposites
(Metaph. 986a22, p. 245, below), ‘square’ and “oblong’ appear under
the headings of ‘limit’ and ‘unlimited’ respectively. Later writers offer
other explanations of the Pythagorean association of odd with limit
and even with unlimited, for example that even numbers can be
divided into equal parts leaving, as it were, a blank in the middle3
whereas any attempt at halving an odd number is baulked by coming up
against a unit.*

The precise reason for the association is of interest to historians of
mathematics, who may follow it up in the references here given, but is
perhaps no longer to be ascertained with certainty. In any case it
originated in the visual, geometrical representation of numbers
which was natural to the Pythagoreans. We may proceed from
the fact itself. Since every number partakes of the nature of odd or
even, these are the basic elements of number and in their turn exemplify

* For ancient and modern views see the discussions in Ross (references in next note), noting
especially the divergent opinion of Taylor, CR, 1926, 150-1.

* For a summary of the various interpretations offered see Ross’s notes on Metaph. 986a18
and Phys. 203213, and cf. Comnford, P. and P. of.

3 xevh) AddeTon Yhpa, see ps.-Plutarch quoted by Burnet, EGP, 288, n. 4.

4 In the light of other texts this seems to be the most likely explanation of the superficially
absurd statement preserved by Simplicius (Phys. 455.20) that what can be divided into equal
parts can be bisected ad infinitum. For texts and discussion see Burnet, EGP, 2889 and Taylor,
CR, 1926, 149f.
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limit and the unlimited. They give rise first of all to the unit, which
is regarded as standing outside the number-series of which it is the
‘principle’ (arcke), and as combining in itself the nature of odd and
even. Theo (p. 22 Hiller) quotes from Aristotle’s book on the Pytha-
goreans the explanation that when added to an even number it makes
it odd, but when added to an odd number makes it even—hardly
a satisfactory explanation, since it applies to every odd number
as much as to the unit.” It does not seem possible to extract from
Aristotle’s words at Metaph. 986a 17 the meaning sought by Cornford,
that ‘the Monad is prior to, and not a resultant or product of, the two
opposite principles, Odd or Limit, and Even or Unlimited’.* Cornford
quotes Theo’s description of the monad as “the principle of all things
and the highest of all principles. . . that out of which come all things but
which itself comes out of nothing, indivisible and potentially all things’.
But Theo’s testimony can hardly stand against Aristotle’s. He was a
Platonist, and elsewhere describes the monad in plainly Platonic terms
as ‘the intelligible form of the one’. The primacy of the One is asserted
by other late writers, notably Eudorus (first century B.C., ap. Simpl.
Phys. 181.10) and Alexander Polyhistor (D.L. vi11, 24), but their
testimony on the point has been shown to be more than doubtful.3 The
Platonists and Neopythagoreans of their time were, under Stoic
influence, much inclined to monism; this can be as definitely asserted
of Eudorus as of Theo.t With but a little subtracted, the later origin

* Rostagni in I/ Perbo di Pitagora (9ff.) makes great play with a fragment of Epicharmus
(2 in DK), which in his submission implies a knowledge on the part of the comic poet of every
detail of this Pythagorean scheme, thus vouching for its existence in the first half of the fifth
century. The lines in question run: ‘But if to an odd number, or if you like an even one, someone
chooses to add a pebble, or to take one away from those that are there, do you think the number
would remain the same?’ To draw such far-reaching inferences from this bare sentence is hardly
permissible, vet the existence of the doctrine at that time is not improbable.

* CQ, 1923, 3 with n. 1. He translates £ &ugoTépcov elvo Torreov “consists of hoth of these’, not
* proceeds from both’, while admitting that ‘proceeds” is appropriate to the immediately following
words, Tov 8 &mBudy & ToU &vés. But even if this translation were possible, the One would still
be a product of the Odd and the Even, and could in no sense be prior to them.

3 By Raven, P. and E. 14f. Tamblichus claimed to have found it in Philolaus (DX, 4488),
but his authority in such a matter is very doubtful. It was prominent in the Neopythagorean
Nicomachus.

4 On Eudorus see H. Dérrie in Hermes, 1944, 25—39. His value as a source for pre-Platonic
Pythagoreanism may be judged by the following extracts from this article: (p. 33) ‘Much of
what Eudorus reports concerning Pythagorean doctrine comes directly from the Timaeus.. ..
Many Platonic features appear in this account, much of it even reads like an anticipation of actual
Neoplatonism.” On the next page the author contends that underlying the passage is ‘a Pytha-
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of which is more than likely (‘highest of all principles’, ‘itself out of

nothing”), Theo’s account becomes consistent with Aristotle’s; for
since all things are made of number, and the principles of number are
the principles of all things, the unit, as the immediate principle of
number, may certainly be described as ‘the principle of all things” and
“that out of which all things come’. That there are even more ultimate
principles does not affect this, any more than Aristotle’s statement that
things are made of numbers conflicts with his statement that the ele-
ments of numbers are the elements of all things.

In this connexion, however, we find in Aristotle a reference to two
divergent Pythagorean theories. Immediately after the passage we have
been considering, he continues (986a22):

Others of this same school say that there are ten principles, which they arrange
in twin columns, namely:

limit unlimited
odd even

one plurality
right left

male female

at rest moving
straight crooked
light darkness
good bad
square oblong

.. .How these principles may be brought into line with the causes we have
mentioned [sc. Aristotle’s own four causes] is not clearly explained by them;
but they appear to class the elements (oToiyeic, presumably referring to the
pairs of principles enumerated) as matter, for they say that substance consists
of and is formed from them as from internal constituents.

In this scheme the unit is ranked with limit and oddness. It is
certainly not prior to them, nor yet obviously posterior, though other

gorizing exegesis of the Phaedrus-myth’. One has also to take into consideration Eudorus’s
attempt to read an esoteric meaning into Plato (Alex. in Mez. p. 59 Hayduck, Dorrie 34-6).

In general scholars would do well to heed the warning of H. D. Saffrey (Le . O\, d’Aristote,
etc., 1955, P. Xi): ‘J’avoue que je suis sceptique sur la connaissance que nous pouvons avoir de
P’ancien pythagorisme; en tout cas je ne crois pas que I'on puisse se fonder sans d’infinies pré-
cautions sur les écrits pythagoriciens des premiers siécles de notre ére: ce sont tous d’inextricables
mélanges de néoplatonisme, de néopythagorisme, de néoorphisme etc., et comment distinguer le
bon grain de l'ivraie!
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information (for example Metaph. 990a8 quoted earlier) suggests that
the position of limit and the unlimited (peras and apeiron) at the head of
their respective lists was probably intentional and implies a certain
priority or inclusiveness. An interesting point which must always be
kept in mind, though one cannot pursue all sides of Pythagorean
thought at once, is that there are in a sense only two opposites, of
which the ten listed by Aristotle are no more than different aspects or
manifestations. For instance, Pythagoreanism unlike the Ionian philo-
sophies is rooted in values; unity, limit, etc. appear on the same side as
goodness because they are good, whereas plurality and the unlimited
are bad. The religious belief in the essential unity of nature, and the
religious ideal of a unity of the soul with the divine kosmos, are present
in every part of the system. So Aristotle wrote in the Ethics (1096b5):
“The Pythagorean account of the good is more plausible,” in that they
place the one in the column of goods’, and again (1106b29): ‘As the
Pythagoreans surmised, evil is a form of the unlimited, good of the
limited.” One may go further and say that limit and unity are to be
equated with the male, the unlimited and plurality with the female
element in nature. It is thus possible, when the time comes to describe
the making of the universe in physical terms, for the unit to appear in
the form of a sperma (Metaph. 1091a16) reminiscent of the gonimon of
Anaximander (see p. 278, below).

It would appear then that the ultimate principles are the two con-
traries limit and the unlimited. With these are equated numerical odd-
ness and evenness respectively, and they thus form the principles of the
number-series which in turn is to provide the elements of all existing
things. Of the treatment of the unit there are two accounts known to
Aristotle: some Pythagoreans derived it from a combination of limit-
odd with unlimited-even, whereas others constructed two columns of
contraries in which the unit appeared alongside limit, goodness, etc.
These columns contain all their principles (in contrast to Alcmaeon, the
Pythagoreans ‘laid down how many and what they were’), and there-
fore include the principles of numbers, which all exemplify oddness

* Sc. than the Platonic: everywhere Aristotle distinguishes with assurance between the two,
which is only to be expected and would not be worth mentioning were he not so often accused

of confusing them.
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and evenness. It is not to be doubted that for all Pythagoreans alike
the unit stood for what is limited in opposition to the infinite or un-
defined (apeiron). The only difference between the two schools of
thought is that whereas one of them identified it with the active principle
of limit itself, the other saw it as the first product of that principle
imposing itself on the undifferentiated mass of the apeiron and so
initiating the introduction of order and limit which was necessary to
produce a kosmos within it. It has been thought (e.g. by Cornford)
that the Pythagoreans believed simultaneously in two distinct grades
of unit or monad, the One which was a first principle and regarded as
divine, and the unit which began the number-series and was a product
of higher principles. This is the view of Neopythagorean and Platonic
writers of Augustan and later times, like Eudorus who writes:”
‘Evidently the One which is the origin of everything is one thing, and
the one which is opposed to the dyad is another, which they call the
monad.” (Aristotle uses ‘one’ and ‘monad’ indifferently when speaking
of the Pythagoreans.) But since there is no warrant for this in Aristotle,
for whom the varying status of the one reflected a difference of opinion
between different branches of the school, its application to the Pytha-
goreans of Plato’s time and earlier is very dubious. The way in which
Aristotle brings the table of contraries into connexion with Alcmaeon
shows that the view which it represents was an early one, probably
formulated within the lifetime of Pythagoras or very soon after; and
his introduction of the main account, from which this is a divergence,
as that of men ‘contemporary with and earlier than’ Leucippus and
Democritus gives some ground for supposing that that account
represents a slightly later phase.

In what sense the entities mentioned were principles, causes or
constituents was something which baffled Aristotle (pp. 237 £,
above). The best illustration is provided by music, from which most
probably the whole idea originated. The general principle applied by
the Pythagoreans to the construction of a £osmos is that of the imposi-
tion of limit (peras) on the unlimited (o apeiron) to make the limited

* Ap. Simpl. Phys. 181.28. The introductory 5fjAov 61 betrays an inference of his own. He
uses the Platonic term ‘dyad’ for what earlier Pythagoreans would have called apeiron. On
Eudorus see p. 244, n. 4, above.
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(to peperasmenon). Owing to the brilliant exposition by Pythagoras
(if T have said enough to justify giving him the credit) of the numerical,
proportional structure of the ‘concordant’ notes of the scale, music
now provided the paradigm of this principle at work. The whole field
of sound, ranging indefinitely in opposite directions—high and low—
represents the unlimited. Limit is imposed on this continuum when it
is divided according to the relevant system of ratios, which reduces the
whole to order, starting from the octave (sc. 1:2, the unit and the first
even number, both of which have their places in the table of archaz).
‘The infinite variety of quality in sound is reduced to order by the
exact and simple law of ratio in quantity. The system so defined still
contains the unlimited element in the blank intervals between the notes;
but the unlimited is no longer an orderless continuum; it is confined
within an order, a cosmos, by the imposition of Limit or Measure.’®
That the Pythagoreans, as later sources affirm, reverenced the One
as God, or divine, is very probable. There would be no inconsistency
in believing in two contrasting principles, both ultimate, but one good
and the other bad, and bestowing this dignity on the good one. That
they did so is the verdict of the doxographic tradition (Aét. 1, 7, 18,
Dox. 302): ‘Of the principles, Pythagoras said that the Monad was
God and the good, the true nature of the One, Mind itself; but the
indefinite dyad is a daimon and evil, concerned with material plurality.’
The juxtaposition of good and evil principles in this passage affords
some positive evidence for rejecting the version of a first-century
Platonist like Eudorus that the One was sole principle and the Un-
limited secondary.? At this point, it is true, one begins to ask what
precise sense of ‘primary’ and ‘secondary’ one has in mind. Hitherto
we have meant that what is primary is underived, and what is secondary
or posterior is derived from it or from some intermediate. In this sense
the one is not primary if we trust our earliest authority. Since, however,
it stood for all that the Pythagoreans held in highest esteem—limit, form,
goodness, etc.—and in all probability was even at this period accounted
divine, it certainly took the primary or highest place in the hierarchy,

* Cornford, CQ, 1922, 145.

* Pointed out by Raven, P. and E. 18. Eudorus naturally connected the divinity of the One
with its primacy among the principles (Simpl. Zoc. cit. 1. 19). The statement that it is divine is
repeated by Hippolytus (Ref. 1, 2, 2).
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and the unlimited, evil, material principle with which it combined in
the creation of numbers and the physical universe, though coexistent, was
of secondary value and importance. This would make all the easier the
later modification of the doctrine in the direction of a sole transcendent
Monad-god from which all else was derived, the doctrine which finds
its culmination in the inexpressible first principle of a Plotinus.

On the interpretation here offered, Pythagoreanism before the time
of Plato was frankly dualistic in its account of ultimate principles,
unlike the Milesian systems, which were in intention monistic, although
as we have seen the monism of this early stage of rational thought could
not bear a critical scrutiny. The opposite view was taken by Cornford.
He saw the Pythagoreans as believing in an ultimate One behind all
else. From this were derived limit and the unlimited themselves,
although this ultimate One or Monad must be distinguished from the
unit which is the first number, point or physical atom, since that is
clearly described as a product of these two opposite principles. Corn-
ford depended largely for this interpretation on the account compiled
by Alexander Polyhistor from certain ‘Pythagorean commentaries’
and excerpted by Diogenes, the dating of which has been the subject of
prolonged controversy (see p. 201, n. 3, above). The conclusion reached
here, which is essentially that of Mr Raven in his Pythagoreans and
Eleatics, has the advantage of relying exclusively on Aristotle, with
whose statements the idea of a fundamental monism is indeed hard to
reconcile. Raven has shown that it is by no means necessary to see it
even in Alexander’s account (P. and E. 134f.). The monistic theory,
involving as it does a distinction between the ideal One and the unit
which begins the number-series, is surely Platonic in character. Can
we not point to its author, namely Speusippus, the Pythagorizing
nephew and successor of Plato? In paraphrasing what Aristotle says
about him at Metaph. 1028b 21, his Greek commentator® attributes to
him a ‘ One-itself” (crodv) at the head of the scale of reality. In this
connexion it is of interest that a tradition going back to Aristoxenus?

* [Alex.] in Metaph. 462.34. (See p. 257 n. 1, below.)
* And hence doubtless to Aristotle, whose pupil he was. Aristotle not only wrote books on
Pythagoreanism, but was also interested in Persian religion. He wrote that according to the Magi

there are two archaz, a good daimon and an evil, the name of the one being Zeus and Oromasdes,
and of the other Hades and Areimanios (Aristotle, fr. 6 Rose, p. 79 Ross, D.L. 1, 8).
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associated Pythagoras with Zoroaster. It may be, asis generally thought,
without historical foundation, but at least it is evidence that a resem-
blance between the Greek and Persian systems was remarked by the
fourth century; and in the latter the powers of good and evil, light and
darkness, Ormuzd and Ahriman, were certainly coexistent and inde-
pendent. As the matter has a certain intrinsic interest, some data on
the strength of the tradition are appended in a note below.

Something must be added here to do justice to Cornford’s point of
view, based as it was on a singular insight into the minds of early
thinkers which can best be described as the gift of a poetic imagination.
He instinctively, and rightly, felt that there could not at any period
have been a real inconsistency between the scientific or rational side of
the Pythagorean system and its religion. And as he says (P. and P. 4):
‘As a religious philosophy Pythagoreanism unquestionably attached
central importance to the idea of unity, in particular the unity of all life,
divine, human and animal, implied in the scheme of transmigration.’
Unity was exalted and revered as the highest and best in the cosmos
and the supreme object of human aspiration. Therefore, he argued, in
their cosmogony also it must have been the sole starting-point, just as
the single arcke of the Milesians was also the divine element in their
world: and he looked to see how this could be so.

Now in contrasting this primal unity of the Italian school with that
of the Milesians, he once said of it (in-an unpublished lecture): * The
antagonism of the Many is harmonized and held together by philia
(that is, the bond of kinship) in this unity.” Here his own words set
one wondering whether the unity which the Pythagoreans exalted as
divine, and held forth as an example for men to follow, was perhaps not
an arche in the full Milesian sense but rather—as indeed he seems to be
saying—the unity of the complete and perfect £osmos, which because it
is a karmonia deserves above all things the name of God. We are here
in the realm of conjecture, trying to fill for ourselves the gaps in our
knowledge of this early period, nor is it easy to express what is meant
in our own terms. But my suggestion is that for these people the
principle of limit did indeed exist in the beginning, but was opposed by
the formless and evil principle of the unlimited. By imposing itself on
this, in a way which I shall try to explain later (pp. 266 ff.), it produces
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out of unorganized chaos an organic unity or kosmos. There are regions
of the universe in which the unlimited still maintains its undesirable
haphazard character, but in its main structure, as displayed to man by
the harmonious motions of the heavenly bodies, it has achieved the
unity of a perfect organism. The kosmos, by virtue of its ordered and
beautiful (that is cosmic) nature, is divine. The good is in the end, the
telos, not the arche in the sense of the beginning. The point seems to be
clinched by Aristotle, when we read (Metaph. 1072b30): ‘The
Pythagoreans suppose that supreme beauty and goodness are not
present in the beginning: for, although the beginnings of plants and
animals are causes, beauty and perfection are rather in their outcome.’*
In this way the religious need to identify unity with goodness and
divinity is satisfied without positing-a-unity & dpxij, if we take those
words to mean ‘in the beginning’. The goodness of the living universe
does lie in its unity or order, and that order is only possiblé-hecause a
unifying and harmonizing principle (arche) has existed alongside the
unlimited from the beginning; but it is only when its Work is done that
unity ds achieved. _

Additional note: Pythagoreanism and Persian religion

The possibility of Oriental elements in Pythagoreanism has always
excited interest, and attempts have been made to establish connexions
not only with Persia but also with India and even China (see ZN,
590, n. 2 and Ueberweg—Praechter, 26f.). Concerning these latter
countries the remarks of Zeller (589—92) have not lost their force: the
positive evidence is weak or non-existent, and the resemblances in
doctrine are too general to warrant any definite conclusions, and were
certainly current in Greece from a period which makes the hypothesis
of borrowing from the further East unlikely. In India some have
been impressed by the occurrence of transmigration, abstinence from
flesh, and number-mysticism, and as for China, no one can fail to
be struck by the superficial resemblance of the Yin—Yang doctrine to

the Pythagorean table of opposites. All phenomena are produced by
* Curiously enough, this translation is Cornford’s, which he gives on p. 5 of P. and P. He
uses it in the course of an argument about unity as the sole original principle in which it is

difficult to follow him, for the religious need for unity in the beginning seems to vanish as we
read it.
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the interaction of the two cosmic principles or forces Yang and Yin,
whose characteristics are listed thus (Fung Yu-Lan, Shorz History of
Chinese Philosophy, 138, 140):

YANG . YIN
Sunshine or light Darkness or shadow
masculinity femininity
activity passivity
heat cold

, dryness wetness
hardness softness
odd even

Later members of the Yin—Yang school tried to connect the five ele-
ments (water, fire, wood, metal, soil) with the Yang and the Yin
through numbers. The numbers of Yang are odd, of Yin even, and the
elements are produced from numbers. Dr Fung notes the remarkable
resemblance to Pythagorean theory, but emphasizes that this feature of
the Chinese doctrine did not appear till later. G. Thomson (The First
Philosophers, 266) has pointed out that there are differences as well as
resemblances.

Whether the parallels with Indian thought originate from a common
Indo-European heritage is a question which, if it admits of any answer
at all, lies far beyond the scope of this study.

The case for Persian influence must be taken more seriously, though
the danger lies in overstating it rather than the reverse. The Greeks of
later days were strongly inclined to represent their early philosophers
as the pupils of the Orient, partly from the sense of age-old and
mysterious wisdom with which it has always allured its western neigh-
bours, and partly because in their own, Hellenistic or Graeco-Roman,
times a syncretism between Greek and Oriental, in which philosophy
tended to lose itself in religion and mysticism, was in fact the order of
the day. Consequently it was common form to attribute oriental
voyages of study to a Thales or a Pythagoras. At the same time, since
the sixth century B.c. was an enterprising age in which communications
were well developed and lengthy voyages freely undertaken for com-
mercial and other purposes, such stories cannot be dismissed as improb-

able. For Pythagoras we may add to this general credibility the fact
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that his connexion with Zoroaster, or at least with Persia and the Magi,
recurs in the tradition with remarkable persistence as compared with
the wilder references to Indians, Iberians, etc. Apart from this tradition
about Pythagoras, some acquaintance with the principles of the
Mazdaean religion of Zoroaster is traceable in Greece to the fourth
century, not only, as we have seen, in Aristotle, but also in Eudoxus
(W. J. W. Koster, Mythe de P{aton, etc. 25f.). But let us turn to the
ancient sources.

(1) References to Zoroaster in person

(2) Hippol. Ref.1,2,12(DK,14.11): ‘Diodorus of Eretria [an otherwise
unknown author] and Aristoxenus the writer on music say that Pythagoras
went to Zaratas the Chaldaean.’

A little later in the same chapter Hippolytus says: ‘Pythagoras is said to
have forbidden the eating of beans because Zaratas taught that in the original
formation of the universe the bean was produced when the earth was still
in the course of solidifying and still putrid.” This statement presumably does
not go back to Aristoxenus, since he denied that Pythagoras forbade beans
(p- 189, above). It seems to be an unintelligibly mutilated version of the
tenet that beans and men had a common origin (Porph. P.P. 44, p. 184,
above).

(&) Clem. Alex. Strom. 1, 69 (11, 44 Stihlin): “Pythagoras was an admirer
of Zoroastres the Persian Magus.” (A little earlier at 1, 66 (11, 41) we have:
‘Pythagoras consorted with the best of the Chaldaeans and Magi.”)

(¢c) Plut. De An. Procr. 2: ‘And Zaratas the teacher of Pythagoras called
this [sc. the indefinite dyad] the mother of number and the One its father.’

We may compare the presence of male and female in the Pythagorean table
of contraries on the side of the one and of plurality respectively. Whether
Plutarch had any warrant for attributing this to Zaratas is another question.

(d) Apuleius, Flor. 15 (p. 21 Helm): ‘Some say that when Pythagoras was
taken to Egypt among the prisoners of Cambyses, he had as his teachers the
Persian Magi and in particular Zoroastres, the master of all secret religious
lore.”

(e) 1d. Apol. 31 (p. 36 Helm): “Most people believe that Pythagoras was
a disciple of Zoroaster and correspondingly versed in magic.’

(f) Porph. V.P. 12: ‘Besides consorting with the other Chaldaeans he
went to Zaratas, who purified him of the defilements of his previous life and
taught him the means whereby good men maintain purity and the expla-
nation of nature and what were the first principles of all things.’
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(2) General references to Magi and Persia

(2) Cic. Fin. v, 29, 87: ‘Pythagoras. . . went to the Persian Magi.’

{6) D.L. vi1, 3: ‘He also journeyed among the Chaldaeans and Magi.’

(c) Porph. ¥.P. 41: Pythagoras taught above all things to speak the truth,
for this was the one way to resemble God: ‘for as he learned from the Magi,
the body of the god, whom they call Oromasdes, resembles light, and his
soul truth’.

One is reminded of the importance of speaking the truth in Persian
education according to Herodotus.

(d) Iambl. 7.P. 19: ‘Taken prisoner by Cambyses’s men he was brought
to Babylon. There he spent his time with the Magi to their mutual satis-
faction, was instructed in their sacred teaching and learned how to worship
the gods in the most perfect way. In their company he also mastered the
science of number and music and other subjects of study.’

(¢) Ibid. 154: ‘He forbade burning the bodies of the dead because as a
follower of the Magi he did not wish what is mortal to have any part in

anything divine.”

One may compare further Pliny, N.H. XXV, 5, XXX, 2; Porph.
V.P. 6; Lydus, De Mens. p. 21 Wiinsch; Iambl. 7.P. 151 (in which
Chaldaeans and Magi are mentioned along with Celts, Iberians and
Latins, as well as more homely contacts like Orphics, Eleusis, Samo-
thrace, etc.). ‘

There was then a strong tradition, in origin going back almost
certainly to Aristotle, that Pythagoras was directly instructed in religion
by Zoroaster or some of the Persian Magi. Nevertheless any details
are known only from writers of Graeco-Roman date, and create a
distinct impression that the belief was no more than a conjecture based
on real or fancied resemblances of doctrine. In fundamental principles
there is a certain resemblance, if we are not disturbed by the fact that
the two ultimates in Zoroastrianism are personal gods, not impersonal
principles like those of the Pythagoreans. We even find an uncertainty
whether the Persian cult should be strictly described as monotheistic or
dualistic, reminding us how some have upheld the monism of the
Pythagoreans and we have ourselves concluded that the principle of
unity or limit was at least of higher value and importance than the other.
Similarly J. Duchesne-Guillemin writes of the Persian system:* ‘Ce

* In his short but most useful book, Ormazd et Ahriman, 321.
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systéme est-il avant tout un dualisme, ou un monothéisme? D’un
certain point de vue, c’est un monothéisme: Ahura Mazdah est su-
périeur aux deux Esprits qui s’affrontent. Il est le créateur de toute
chose....D’un autre point de vue, le systéme apparait comme un
dualisme: Ahura Mazdah est déclaré identique & son Esprit Bénéfique,
et C’est en effet celui-ci qui crée; mais il crée seulement un ordre bon,
un bonheur possible qu’a dérangé la rébellion des méchants. Ce sont
les hommes qui sont responsables du malheur. ..c’est aussi TEsprit
Mauvais.. . . Ainsi donc, le monde a deux maitres, deux créateurs.” In
his conclusion there is a still stronger resemblance to Pythagoreanism,
that is, in the subordination of theory to practice: ‘Mais, plutdt que de
disputer du monothéisme ou du dualisme de Zarathustra, il faut
constater 'ambiguité de son systéme—et se rappeler qu’il avait d’autres
soucis que théoriques. Sa mission est d’agir et de faire agir: il réforme
les rites, il proclame des mythes nouveaux.’

We find also in the religion of Zoroaster, either contributed by him
or taken over from his heritage, the conception of Arta the ‘just order’,
the opposition good-bad exemplified by light-darkness, and the taboo
on killing and animal sacrifice (op. cit. 23, 24, 27, 28, 35ff.). On the
other hand an essential belief of Pythagoras is lacking—‘La pré-
existence des dmes n’est attestée en Iran que tardivement’ (op. cit. 101)—
and there is a fundamentally Hellenic character about Pythagorean
philosophy which makes it unlikely that it owed much to Oriental
sources. As Duchesne-Guillemin justly says, it had its own contri-
bution to make to the formulation of that problem which the Greeks
above all bequeathed to later Europe: the problem of reconciling the
rational and the sensible worlds, the realms of being and of becoming.
This problem arose from the incompatibility of two modes of cognition,
‘qui, tous deux, étaient des inventions grecques, bien étrangéres a
I'Iran: la connaissance mathématique (Pythagore) et la connaissance
physique (les Ioniens). C’est parce qu’ils avaient développé ces deux
sciences que les grecs, seuls dans I’histoire du monde, ont pu, 2 un
certain moment, apercevoir la différence qui sépare la connaissance
sensible et la connaissance rationnelle’ (p. 98).

So far as concerns mathematics, the statement that they were a
Greek invention is, as we have seen, an exaggeration. In this respect
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the influence of eastern neighbours is undeniable; but it did not come
from Persia.

(ii) Second stage: generation of geometrical figures from numbers. In
his account from ‘Pythagorean commentaries’ Alexander Polyhistor
describes the whole process of genesis by saying that from the monad
combining with the unlimited spring numbers, from numbers points,
from points lines, from lines plane figures, from plane figures solids;
and finally, from solid figures are made sensible bodies. The production
of numbers from the prior elements limit and unlimited, as exemplified
especially in oddness and evenness, and the unit, has now been dealt
with. Leaving until later the final stage, we have next to see whether
the generation of geometrical figures from numbers can be traced back
to the form of Pythagoreanism which Plato knew, and whether any-
thing can be said to make it more intelligible. Understanding is assisted
if we remember the early habit, which lasted long with Greek mathe-
maticians, of representing numbers in visible form, by rows of dots,
letters or pebbles arranged in regular patterns.® It gave their arithmetic
a geometrical flavour, and ensured that arithmetic and geometry were
for long more closely allied than they are today. Even now, the fact
that a formula or equationtan be represented geometrically as well as
algebraically is often an aid to the mathematician, for whose under-
standing the double representation no longer digs the pitfalls which
beset the pioneers of rational thought.

I shall continue on the assumption that it is sufficient for our purpose
if a belief is attested for the Pythagoreans in Aristotle, since he has
proved perfectly capable of distinguishing non-Platonic Pytha-
goreanism from the teaching of his master. (See in particular pp. 241,
246, n. 1, above.)

We may start by considering a passage which has already been
quoted in part (p. 234). At Metaph. 1036b8 Aristotle says:

Some are even in doubt about the circle and the triangle, surmising that it is
not right to define them by lines and continuous space, but that these are

* “Calculation with pebbles® (presumably on some sort of board or abacus) is mentioned by
Herodotus as the normal method (11, 36). We still talk this language when we speak of numbers as
‘figures’, and ‘calculation’ conceals the Latin word for pebble.
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adduced in the same capacity as the flesh and bones of a man and the bronze
or stone of a statue. They refer everything to numbers, calling two the
formula of the line.

The Greek commentator who wrote under the name of Alexander of
Aphrodisias’ says that this refers to the Pythagoreans, as is indeed
plain, for the only other possibility is the school of Plato, and Aristotle
distinguishes this in the immediately following lines with the words:
‘But those who posit the forms. ...” The same commentator gives a
clear and sober explanation:

Some—he means the Pythagoreans—are doubtfulevenabout the circleand the
triangle. They hold it wrong to define these in terms of lines, saying ‘A circle
is a surface bounded by a single line’, or ‘A triangle is that bounded by three
lines’, or again, ‘A line is a continuous length extended in one dimension’.
For a line is to a circle or triangle as underlying matter, and so is continuity
to a line, just as flesh and bone are to a man and bronze to a statue. If then
we do not define a man in terms of bone and flesh, because these are his
material parts, neither must we define a circle or triangle in terms of lines nor
a line in terms of continuity. For this reason, viz. that the line and the
continuous are as matter in the triangle, etc., they reduce all these to numbers,
which are not material nor have any substratum analogous to matter, but
exist independently. Thus they say that the formula of the line is that of the
number two; for seeing that two is the first product of division (i.e. the unit
first divided into two, then into three and the numbers after that), if, they
maintain, we are defining a line, we must say, not that it is ‘a quantity
divided [or extended] in one dimension’ but that it is “the firsz product of
division’; for “the first’ is not so to speak a material substratum for the line,
as continuity is.

According then to Aristotle, the Pythagoreans had a dim idea that
things must be defined in terms of their essence, form or structure,
and not of the material in which they were embodied: a statue is not
properly described in terms of bronze or stone but of its design and
what it represents. To them extension or space was the mazzer of geo-
metrical figures, and the form could only be expressed in terms of
numbers. Allowing for Aristotle’s preoccupation with his own
scheme of causation, this means that for the Pythagoreans space or

* Alex. in Mez. §12.20 Hayduck. Only the commentary on books A to E is genuine, but in
any future references the name of Alexander will be used for the whole work.
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extension in itself belonged to the realm of the unlimited, and limit was
imposed on it when it was marked out according to a geometrical, that
is numerical, pattern.

I take next one of the passages in which Aristotle professes himself
baffled by the confusions in Pythagorean thought (Mezaph. 1092b8):

We find no clear distinction of the sense in which numbers are causes of
substance and being. It might be (1) in the sense of boundaries,* as points
are of magnitudes. In this sense Eurytus fixed the number of each entity,
one for man and another for horse, by imitating the forms of living things
with pebbles, in the manner of those who attribute numbers to shapes like
triangle and square; or (2) because musical harmony, man, and everything
else consist of a ratio of numbers. . . . That numbers are not substance, nor
the cause of form, is obvious: substance lies in the ratio, whereas number is the
material constituent, e.g. number is the substance of bone or flesh only in
the sensein which one says ‘ three parts of fire to two of earth’. Again, anumber,
whichever it is, is always the number of things—portions of fire or earth, or
units—whereas substance is the ratio of one quantity to another in a mixture.
This however is no longer a number but a ratio or mixture of numbers,
whether corporeal numbers or others.

As we have seen, in their enthusiasm over the discovery of the numerical
(that is proportional) basis of the recognized musical intervals, the
followers of Pythagoras tried to make numbers the essential basis of
everything. According to Aristotle here, this might mean that all
physical things consist of elements combined in a certain proportion.
This was the method followed in the first half of the fifth century by
Empedocles, who though certainly in the Pythagorean tradition,
especially on the religious side, was a philosopher of considerable
originality. In his fr. 96 he describes bone as being formed of a
harmonia of two parts of earth, two of water and four of fire. But then,
Aristotle objects, it is this proportion (e.g. the whole formula 2:3) that
is the essence or form, not the numbers two or three themselves. This
is an unfair distortion of the Pythagorean view, but although he tries
here to score a point by maintaining that numbers are the material
constituents of a ratio, he doubtless has in mind his more general and
oft-repeated criticism of the Pythagoreans, that they speak of numbers

* The obvious meaning of &pot in the context. If it needs defence, this has been provided by
Raven, P. and E. 104.
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as if they were matter in the physical sense, endowed with size and
weight.

A second method known to Aristotle of establishing the doctrine
that things are numbers was to suppose the structure of things to be
dependent on geometrical shapes, which in their turn could be described
in terms of numbers, each figure being assigned the minimum number of
points required to contain it (two for a line, three for a triangle, etc.).
He mentions the attempt of the Pythagorean Eurytus® to apply this
type of description to living creatures, which he characterizes explicitly
as an extension of the association of numbers with geometrical figures
like triangle and square.

By the use of his own terminology, Aristotle imports an unnecessary
confusion into the thought of the early Pythagoreans. It is no use his
putting the question whether they employ numbers as the material or
the formal causes of things, since they were innocent of the distinction.
Their more primitive meaning is clear. Things are numbers, oz, if you
like, the basis of nature is numerical, because solid bodies are built up
of surfaces, surfaces of planes, planes of lines and lines of points, and in
their geometric view of number the Pythagoreans saw no difference
between points and units.* The essential concept is fimiz. In a number
of other passages of the Metaphysics Aristotle tells us this plainly:

(a) 1028b16: ‘Some? think that the limits of bodies, such as surface and
line and point or unit, are substances, rather than body and the solid.’

(8) 1090bs5: ‘ There are some who, because the point is the limit and end
of a line, the line of a surface and the surface of a solid, hold it to be inescap-
able that such natures exist.’

(c) Seealso 100224 (second paragraph of quotation on pp. 240f.), noticing
how, as in the first passage here, unit and point are treated as synonymous
when the Pythagoreans are in question.

Having established as already known to Aristotle the facts (i) that
for the Pythagoreans the unit-point came first, from it the line, from
line surface and from surface solid, and (i) that they equated these with
numbers, one being the number of the point and two of the line, we

* For whom see pp. 273 ff., below.

* Or, indeed, between unit-points and particles; but that must wait until later (Stage 3 of the
exposition).

3 Sc. the Pythagoreans. As Ross ad Joc. notes, their view is once again distinguished from
the Platonic a few lines later. Alex. (iz Mez. 462.16) is mistaken.
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may allow ourselves to consider other texts which by themselves might
be thought to have less authority than Aristotle but do not in fact go
beyond him, though they may show up further details of the scheme.
The tenth chapter of the Theologumena Arithmeticae attributed to
Iamblichus deals at length with the Decad, and contains, as might be
expected, much mystical and theological matter of Neopythagorean
type.” In it we find, however, one passage which is carefully assigned
to its source, namely Speusippus, ‘ the son of Plato’s sister Potone, who
succeeded him in the Academy before Xenocrates’. He is said to have
composed ‘an elegant little work which he called Pythagorean Numbers,
incorporating the choicest parts of Pythagorean doctrine and especially
the writings of Philolaus’. The entire second half of this work was
devoted to the properties of the number ten, with the object of showing
that it thoroughly deserves its Pythagorean title of the full and perfect
number (cf. p. 225, above), and in the course of his account Speusippus
wrote that it contains in itself, besides all the basic ratios (this seems to
refer to the ratios of the ‘concordant’ musical notes), ‘the formulae of
the line, surface and solid; for one is a point, two a line, three a triangle
and foura pyramid, and all these are primary and fundamental to the other
figures in each class’. A little later he put it thus: ‘The point is the
first principle leading to magnitude, the line the second, surface third
and solid fourth.”? Aristotle gives us ample warrant for saying that this
doctrine did not originate with Speusippus; in all probability he found
it in the writings of his favourite author Philolaus, who like any Pytha-
gorean would embody much older lore in-his-work. Another possible
source might be Archytas, for whom a work on the Decad is actually
recorded (by Theo Smyrnaeus, DK, 44B11). The scheme described,
represented graphically as the Pythagoreans thought of it, is this:3

N A

* F. E. Robbins (writing in the introduction to d’Ooge’s translation of Nicomachus’s Jnzrod.
Arithm. 1926, 82f.) argued that it is based almost entirely on Nicomachus.

* Theol. Arith. pp. 84 and 85 de Falco.

3 Asis more fully explained by Sextus, edv. Math. %, 280 (trans. Bury, with slight alterations):
“When three points are set down, two at an interval opposite to each other, and the third midway
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Points and Magnitudes

The same correlation between numbers and geometrical figures is
described by the Neopythagorean writer Nicomachus of Gerasa
(c. A.D. 100) in his Introduction to Arithmetic. Inbk. 11, ch. 6 he writes:*

Unity, then, occupying the place and character of a point, will be the
beginning of intervals and of numbers, but not itself an interval or a number,
just as the point is the beginning of a line, or an interval, but is not itself line
or interval. Indeed, when a point is added to a point, it makes no increase,
for when a non-dimensional thing is added to another non-dimensional
thing, it will not thereby have dimension....Unity, therefore, is non-
dimensional and elementary, and dimension first is found and seen in 2, then
in 3, then in 4, and in succession in the following numbers; for ‘ dimension” is
that which is conceived of as between two limits. The first dimension is
called ‘line’, for ‘line’ is that which is extended in one direction. Two di-
mensions are called ‘surface’, for a surface is that which is extended in two
directions. Three dimensions are called “solid’, for a solid is that which is
extended in three directions.

And in the next chapter:

The point, then, is the beginning of dimension, but not itself a dimension,
and likewise the beginning of a line, but not itself a line; the line is the
beginning of surface, but not surface, and the beginning of the two-di-
mensional, but not itself extended in two directions. Naturally, too, surface
is the beginning of body, but not itself body, and likewise the beginning of
the three-dimensional, but not itself extended in three directions. Exactly the
same in numbers, unit is the beginning of all number that advances unit by
unit in one direction; linear number is the beginning of plane number, which
spreads out like a plane in more than one dimension; and plane number is
the beginning of solid number, which possesses a depth in the third dimen-
sion besides the original ones.

In the first passage Nicomachus emphasizes that the unit-point has
no magnitude at all, just as the line (or two) has no breadth and the
surface (three) no depth. This was certainly a refinement on the belief
of Pythagoras and his earliest followers, who clung to the more naive
notion that a point was the smallest magnitude, and therefore that two
in the line formed from the two, but in another dimension, a plane is constructed. And the solid
figure and body, like the pyramid, are classed under the number four. For when the three points

are placed as I said before, and another point is placed upon them from above, there is constructed
the pyramidal form of solid body; for it now possesses the three dimensions length, breadth and
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Pythagoras and the Pythagoreans

points in juxtaposition were sufficient to constitute the shortest line, *
Raven suggests (see especially P. and E. 161) that this too was a pre-
Platonic development, and that the advance was the outcome of the
criticism directed against the more naive view by Zeno of Elea. If this
is so0, Aristotle would be aware of both views, and in his annoyance with
what he considered to be in any case an illogical philosophy would not
be too scrupulous in keeping them apart. Referring to the Pythagorean
statement that ‘two is the formula of the line’,* he says that continuity
is the matter of geometrical figures and number the formal element.
Probably this is his interpretation of men who already believed that a
line was that which stretched between two points, not that two points
placed side by side in themselves constituted a line.

In the view, or views, so far described the progression has been
arithmetical (1, 2, 3, 4). We read also of another method of building up
geometrical figures, which leads rather to a geometrical progression
(1, 2, 4, 8, i.e. point, line, square, cube). This too was known to Aris-
totle, but there must always remain a slight element of doubt whether it
is of genuinely Pythagorean origin, as has been assumed with little or
no argument by recent English scholars.? The context in Aristotle does
not suggest this, Sextus Empiricus (adv. Math. X, 282) calls the method
Pythagorean but a later one than the other, and Proclus (Zucl. p. 97
Friedl.) describes the other as ‘more Pythagorean’; and it must be
admitted that any modification of Pythagorean doctrine made in the
Academy would have been freely accepted as Pythagorean by most
Neopythagorean or later writers. Since, however, its pre-Platonic
origin remains possible, it must be examined more closely.

In the first book of the De Anima, as part of the preliminary review
of the theories of his predecessors on the nature of the soul, Aristotle
criticizes the theory that it is ‘a self-moving number’, which he not
unreasonably stigmatizes as ‘much the most absurd’. After pointing
out in a sentence or two the chief difficulties which he sees, he proceeds
(409a3): “Moreover since they say that a moving line generates a
surface, and a moving point a line, the movements of units will also be
lines, for the point is a unit having position.” Now although Aristotle

* Metaph. 1036b12, quoted above, p. 257.
* Cornford, P. and P. 12; Raven, P. and E. 106.
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The Fluxion Theory

does not mention it, the theory of the soul as a self~moving number is
well attested as having been that of Plato’s pupil and successor Xeno-
crates,’ and it would therefore be natural to suppose that the subject of
goot (‘they say”) is Xenocrates and those who agreed with him. On
the other side it may be argued (i) that in view of the disjointed, non-
literary character of the treatises (lecture-notes, etc.) that form the
Aristotelian corpus this assumption is by no means necessary, (ii) that
believing as he did in indivisible lines, Xenocrates could not without
fundamental self-contradiction have held the doctrine here described.
Rodier (De An. 1900, 11, 141) sees this difficulty, but suggests that
possibly Xenocrates may have got over it by admitting at the same time
indivisibles of time and movement, a theory referred to in Arist. Phys.
263b27. His translation, however, seems to reflect a continuing doubt
in his mind (“En outre, puisqu’on dit que. ..").

The theory here touched on by Aristotle is generally known as
the fluxion theory, and is so referred to by Proclus (foc. cit. p. 262,
above) in the words: ‘Others have different ways of defining a line,
some as the fluxion of a point, others as magnitude extended in one
direction.” After a brief comment on these, he returns to what he calls
the “more Pythagorean account’ according to which the point is com-
pared to the unit, the line to the number two, the surface to three and
the solid to four. Sextus refers to fluxion in a number of places.* He
also describes the earlier method, and twice he seems to confuse the two.
His reference to fluxion in Mazk. v11, 99 is: ‘ We imagine a line (which
is a length without breadth) as the flowing of a point, and breadth
(i.e. surface without depth) as the flowing of a line; and by the flowing
of a surface, body is generated.” At X, 281, after a description of the
point-line—triangle—pyramid sequence, we read:

But some say that body is formed from one point. This point by flowing
produces a line, the line by flowing makes a surface, and this when moved
(xivnB%v, the same verb as is used by Aristotle in the De Anima) into depth
generates body in three dimensions. But this scheme of the Pythagoreans

* Heinze, Xenokrates, pt. IV; see e.g. Plut. 4n. Procr. 1012D, Andronicus of Rhodes ap.
Themist. in De An. p. 59.8.

* Pyrrh. 11, 19 and 154, Math. 1v, 4 f., V11, 99, X, 281. Raven (P. and E. 105 {.) notes that all
these passages seem to rely on the same source.
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Pythagoras and the Pythagoreans

differs from that of the earlier ones. The earlier created numbers from two
principles, the one and the indefinite dyad,” then from numbers points, lines,
plane figures and solids. But these build up everything from a single point.

The fluxion theory gives the sequence, not point-line-triangle-

pyramid, but point-line-square—cube.
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That it came later than the other is only what we should expect, since
it is clearly a refinement on it. Cornford (P. end P. 12) saw in this
refinement the immediate answer to the criticisms of Zeno of Elea,
which were directed against the primitive Pythagorean conception of
magnitudes as formed by the juxtaposition of discrete points which
“must themselves have been conceived as having extension. In Mr
Raven’s view, the immediate answer to Zeno consisted in positing
‘continuity, ‘the unlimited’, as what Aristotle would call ‘matter” for .
the line, surface, etc., and regarding the points simply as boundaries or
limits. It is the advance from the conception of the minimum line as
consisting solely of two points in contact to the conception of it as that
which stretched between two points. This advance he puts down to the
generation of Philolaus and Eurytus. It is not yet the fluxion theory,
which he would attribute to ‘a generation of Pythagoreans approxi-
mately contemporary with the Platonists who borrowed it from them’
(P. and E. 109). We have perhaps seen grounds for admitting yet
another possibility, namely that it was elaborated in the Academy of
Plato’s time, possibly by Xenocrates. Like much other Platonic
doctrine, it would be appropriated as Pythagorean by later generations,

* The Platonic term for what the Pythagoreans called the unlimited (Ar. Mezaph. 987b25).

It may be of some interest to compare a view of Isaac Newton, who wrote: ‘I consider mathe-
matical quantities in this place not as consisting of very small parts, but as described by a con-
tinuous motion. Lines are described, and thereby generated, not by the apposition of parts, but
by the continued motion of points; superficies by the motion of lines; solids by the motion of
superficies; angles by the rotation of the sides; portions of time by a continual flux; and so on
in other quantities.” ‘ These geneses’, Newton adds, really take place in the nature of things, and
are daily seen in the motion of bodies.” (Two Treatises on the Quadrature of Curves, and Analysis
by Eguations of an Infinite Number of Terms, trans. John Stewart (London, 1745), 1. Quoted by
M. G. Evans, Journ. Hist. Ideas, 1955, 556.)

LY
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Origin of the Fluxion Theory

for whom Platonic and Pythagorean were almost one system. They are
not to be blamed for this, for on the one hand Plato’s thought is steeped
in Pythagoreanism, and on the other he and his immediate successors
made their own modifications to it. The only extant author who was in
a position to know the true state of affairs is Aristotle, and in his single
reference to the fluxion theory he not only does not attribute it to the
Pythagoreans but strongly suggests that it is due to Xenocrates and his
fellow-members of the Academy.

What seems certain is that the fluxion theory of the generation of
geometrical figures, whether or not Zeno’s arguments had anything to
do with it, is designed as a solution of the problem of incommensurable
magnitudes.” This arose from the discovery of the incommensurability
of the diagonal of a square with its sides, which would follow on the
‘theorem of Pythagoras’ (whenever that was first enunciated by
Greeks) and dealt’a blow to the earlier Pythagorean view that ‘things
are numbers’, i.e. that geometrical figures, and hence ultimately the
‘physical world, were based on a series of integers. No proportion
between integers can be the basis for the construction of a right-angled

triangle.*

* Cornford apparently attributed the development botk to Zeno’s criticisms and to the diffi-
culties created by the discovery of irrationals, which inevitably raised questions of continuity
and infinite divisibility such as are involved in Zeno’s arguments. Owen on the other hand
(Proc. Ar. Soc. 1958, 214) is emphatic that the paradoxes of Zeno can have had nothing to do with
the substitution of the fluxion or motion of a point for the summation of unitary parts as the
model of a line, and attributes it solely to the discovery of incommensurables. Whatever the truth
about this, it has been well remarked by N. B. Booth (Pkronests, 1957, 100) that awareness of the
problem of incommensurability does not necessarily carry with it an appreciation of the problem
of irrational numbers and infinite divisibility. Cf. also A. Wedberg, Plato’s Philosophy of Math.
24:“ Although the existence of incommensurable geometrical magnitudes was known by the Greek
mathematicians of Plato’s time, they never created a corresponding theory of irrational numbers.
The incommensurability was confined to the field of geometry’, and van der Waerden, Math.
Ann. 1941, 156.

* The date of the discovery of irrationals has been long and inconclusively discussed. A firm

( terminus ante quem is provided by Plato, Theast. 147D, where Theodorus is said to have proved
the irrationality of /3, 4/5 . . ., 417, that of /2 being already known before his time. Most probable
is the conclusion of van der Waerden (Math. Annalen, 1948, 152—3) that the proof of the irration-

\glity of 2 was made before 420, perhaps about 450, by Pythagoreans, on the basis of their theory
of odd and even numbers. (Cf. the proof given by Aristotle, 4n. Pr. 41226, that if the diagonal

ywere commensurable the same number would have to be both odd and even.) The late dating of
E. Frank (not before 400, Plato u. d. sog. Pyth. 2281L.) is now generally discredited.

For any interested in following up the question of irrationals in Greek thought, the following
additional references may be useful: Heath, Hist. Gr. Maths. 1, 154—5; Taylor, Timaeus, 366f.;
O. Becker, Gnomon, 1955, 267; E. Bréhier, Etudes de Phil. Antique, 48f. (discussing the views of
P.-H. Michel); G. Junge, Class. et Med. 1958, 41—72; A. Wasserstein, CQ, 1958, 178£.

265



Pythagoras and the Pythagoreans

"N (i) Third stage: generation of physical bodies from geometrical figures
(cosmogony). ‘From solid figures come sensible bodies’, said the
Pythagorean notebooks used by Alexander (p. 201, above). The solids
themselves were imagined as built out of numbers, and so, as Aristotle
says, the Pythagoreans conceived of number not, like the Platonists, ‘as
existing apart from sensible things, which they regard as being composed
of it. They in fact construct the whole universe out of numbers, not
however truly monadic numbers, for they suppose the units to have
magnitude’ (Metaph. 1080b 16, quoted above, p. 234).

Aristotle cannot conceal his contempt for this misguided and illogical
procedure. How can it be right to treat numbers and their elements as
if they had magnitude? Even granted this, how could they produce
bodies with physical properties like weight? Or again, how does their
explanation account for motion and change? ‘They tell us nothing
about fire or earth or the other bodies of this kind because, unless I am
mistaken, they have nothing to say about perceptible bodies as such.’*

It is easy to share Aristotle’s irritation. So far, we have seemed to
be dealing with a world of Euclidean abstractions, in which one may
legitimately speak of the construction of solids out of points, lines and
surfaces, or the progression of points into lines, surfaces and solids. If
we could as easily grant the next step—‘from solid figures sensible
bodies’—we could see plainly how, for the early Pythagoreans at
least, ‘things were numbers’. How was it done?

There is not the evidence to put together a full and coherent account
of Pythagorean cosmogony. Moreover, inadequate as the sources are,
they leave no doubt that (as might be expected in the circumstances)
there was no single, consistent system to discover. Different people,
not necessarily at different periods, offered different accounts of the
relation between the physical world and numbers (geometrical figures).
One way of accomplishing the transition was by assigning to each of
the four elements (that is, presumably, to elementary particles of them)
the shape of one of the regular solids. The fifth of these, the dodeca-
hedron, was assigned to the enveloping cosmos or ouranos itself. It has

* Metaph. 990a16. Since there is no doubt that the Pythagoreans did say something about
fire and the other physical elements, I take Aristotle to mean that they had nothing to add to
our knowledge about them, because in his view to relate each one to a mathematical solid threw no
light whatever on their real nature. One may compare the common use of the phrase oU8tv Aéyew.
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Solids and Elements

been thought unlikely that this theory could have been held by Pytha-
goras or his immediate followers, on the grounds that the regular solids
were probably not all recognized until later and that the four elements
appear to have been first explicitly distinguished by Empedocles.” The
geometrical structure of the elements is not mentioned as a Pytha-
gorean doctrine by Aristotle, though he criticizes it at length as it is
given by Plato in the Timaeus (De Caelo, 111, chh. 7 and 8), and know-
ledge of it doubtless lies behind his strictures on the Pythagoreans for
giving only mathematical accounts of physical bodies. Even if the date
of the doctrine cannot be finally settled, to discuss it raises some pro-
blems of considerable interest in themselves. Aétius (based on Theo-
phrastus) ascribes it to Pythagoras as follows (11, 6, 5, DK, 44A15):
“There being five solid figures, called the mathematical solids, Pytha-
goras says that earth is made from the cube, fire from the pyramid, air
from the octahedron, and water from the eicosahedron, and from the
dodecahedron is made the sphere of the whole.” The attribution to
Pythagoras himself is common form and can be ignored. But the
doctrine recurs in words attributed to Philolaus, and since it is un-
doubtedly Pythagorean, known to Plato and yet hardly primitive, it
must be accepted as his unless this can be shown to be impossible. (To
accept it need not prejudge the question of the authenticity of other
fragments.) The fragment of Philolaus runs: ‘ The bodies in the sphere
are five: fire, water, earth, and air, and fifthly the hull (?) of the sphere.”
It implies the regular solids of the Aétius passage, and prima facie at
least would seem to correlate them with five elements. The question is,
therefore, whether either of these conceptions could have been known
to, or introduced by, Philolaus.

The regular solids are employed by Plato in the cosmogony of the
Timaeus, where, as in the passage quoted above, four of them are
equated with the four elements and the fifth with the universe as a

* On this point, however, cf. the remarks on pp. 122f., above.

% Fr. 12, text as in Burnet, EGP, 283, 0. 3. The normal meaning of éAxds was a cargo-boat. LS]
interpret it as passive (‘a ship which is towed’), but DK think its meaning here is active, that
which carries the cosmic sphere, comparing & ¥fis 8xnu« in Eur. Tro. 884. Wilamowitz (Platon,
17, 91) emended to Axés, which can mean a coil (volumen),and so the rounded mass of the sphere
itself. Perhapscf. rather Orph. Hymn 87,3 uxiv. . .Kad ocoparos SMxév, in the sense of “the body’s

bulk’ (not, as Rostagni takes it, as a synonym for yuxf).
1t is of course a peculiarity of the five solids that they can be inscribed in a sphere.
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whole. Some have therefore thought that the scheme was Plato’s in-
vention, falsely ascribed by later compilers to the Pythagoreans. It is
more probable that Plato was here, as in so much else, adopting and
elaborating Pythagorean notions. The statement in Aétius must go back
to Theophrastus (though with ‘the Pythagoreans’ in place of ‘Pytha-
goras’, Burnet, £GP, 292, n. 2), who is unlikely to have been mistaken
on this point. Simplicius, too, who had Aristotle’s treatise on the
Pythagoreans to draw on, notes that according to them fire is composed
of pyramids.* The elaboration with which Plato works out the scheme,
and the immense authority of the Zimaeus, would naturally lead to the
appellation ‘Platonic figures’ in later antiquity.

Proclus says that Pythagoras himself ‘discovered the construction of
the five cosmic figures’ (Zucl. 65 Friedl., DK, 14,6a). Their theoretical
construction must have come much later, and that of the octahedron
and eicosahedron is credited to Theaetetus, the brilliant mathematician
and friend of Plato who was killed in 369 B.c. A scholiast on Euclid
book xrir says that the so-called five Platonic bodies did not originate
with Plato, but that the cube, pyramid and dodecahedron came from
the Pythagoreans, the other two from Theaetetus (Eucl. v, 654
Heiberg). The tradition is difficult to evaluate, since the construction of
the octahedron is a less advanced mathematical feat than that of the
dodecahedron, and could certainly have been carried out on principles
known long before Theaetetus.? The latter is, however, elsewhere
placed earlier in Pythagorean history by the story of the punishment of
Hippasus because he ‘first drew the sphere constructed out of twelve
pentagons’ (Tambl. 7.P. 88, DK, 18, 4). Both Plato and Philolaus (if
the doctrine of the fragment be rightly attributed to him) equate the
dodecahedron and the sphere, and this passage is more explicit about the
connexion between the two. One is inevitably reminded (with Proclus)
of the phrase in the Phaedo in which Plato compares the spherical earth
to ‘the balls made of twelve pieces of leather’. They are brought in
as something familiar, so it was evidently common practice in Plato’s
time to make balls by stitching together twelve pentagonal pieces of
leather in the form of a dodecahedron, which when stuffed would fill

* Simpl. De Caelo, 621.9. On the rest of his sentence see Cornford, P. and P. 23f.
* Cf. on this Burnet, EGP, 284, n. 1.

268



The Regular Solids

out to spherical shape. The context suggests that the patches were of
different colours. Using the same phrase as Plato, Plutarch brings the
two figures together when he describes the dodecahedron as being, with
its blunt angles, ‘flexible, and becoming by distention round like the
balls made of twelve pieces of leather’ (Qu. Plat. 1003c).

Much discussion has been devoted to the question of the date at
which the theoretical construction of the regular solids was achieved.?
But to equate them with the elements no more is absolutely necessary
than a knowledge of their existence. This might have been gained in
the first place from observation of their occurrence in nature in the
form of mineral crystals.? To construct them geometrically may have
been a gradual achievement which was at least partially accomplished
before Theaetetus. One objection, admittedly, might be raised against
the claim that the ‘Philolaic’ scheme need imply no more than a know-
ledge of the existence of the solids: they are referred to in the fragment
as ‘the bodies in the sphere’, and if this is a reference to the regular
solids at all, it presumably implies an awareness that they can all be
inscribed in a sphere. In Euclid, however (x111, 13), the construction of
the solids and their inscription in a sphere are treated as one and the
same problem. The objection is perhaps not fatal (though it does
suggest that the actual wording is not Philolaus’s), and on balance the
evidence inclines us to believe that the correlation of solidsand elements
was not impossible for Philolaus. More than that it does not allow us
to say.

The Philolaic fragment speaks of five bodies in the sphere, four of
which are the four elements as recognized since the time of Empedocles.
It looks therefore as if its author recognized the existence of a fifth
element, and one would naturally suppose that the Pythagorean doc-
trine described by Aétius did the same. Is this so, and if so, what is its
bearing on the ascription of the doctrine to Philolaus?

To base a cosmogony on the five regular solids, it was not absolutely

* For a full mathematical discussion see K. von Fritz in RE, s.y. ¢ Theaetetus’, 2. Reihe, vA2,
1363 ff. More briefly Raven, P. and E. 151. Note also that, in the opinion of Heath, the method
by which Plato constructs the solids in the Zimaeus contains nothing that would have been
beyond Pythagoras or the Pythagoreans provided that they knew the construction of the regular
pentagon. See also discussion in Manual of Gk. Math. 106fL.

* P. 226, n. 2, above. Moreover a regular dodecahedron of Etruscan origin, discovered in
Italy near Padua, is thought to date from before 500 8.c. (Heath, Manual of Gk. Math. 107).
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necessary to believe in five elements. Plato in the T7maeus reproduces
the Philolaic scheme so exactly as to have given grounds for the sus-
picion that it originated with him and was falsely credited to earlier
Pythagoreanism. Yet he does not in this dialogue associate the dode-
cahedron with a separate element, although he says that it was used by
the Creator not for any of the four elements but as the shape of the
whole cosmos which contains them all. The earliest unambiguous
mentions of the fifth element in extant literature are in the Epinomis
(which if not by Plato himself is by an immediate pupil) and of course
in Aristotle; and both of these writers identify it with aitker. In the
Timaeus on the other hand aither is classified as a species of air.”

The “fifth body’ (tréurrov o6uc) is usually associated with Aristotle,
who in the second and third chapters of Book 1 of De Caelo argues for
its existence and describes its nature. It is the substance of the stars,
which had earlier been thought to consist of fire. For Aristotle the
elements were distinguished by having different natural places and
motions. The natural place of aither is at the circumference of the
spherical universe and its natural motion is not, like that of fire, recti-
linear in an upward or outward direction, but circular. This is the
earliest reasoned case for a fifth body, but in the Epinomis (loc. ciz.) we
read: ‘There are five bodies, which we must call fire and water, thirdly
air, fourthly earth, and fifthly aitker.’

Can we take this teaching even further back? Apart from the
possibility, not wholly disproved, that the Epinomis itself, which has
come down to us under Plato’s name, might actually be a work of his
old age, there is excellent evidence that, in spite of what he said in the
Timaeus, he himself came to believe in a fifth element. It consists of a
direct quotation from his pupil Xenocrates in Simplicius’s commentary
on Aristotle’s Physics (p. 1165.27):

Why then does he [Aristotle] call it a fifth substance? Surely because Plato
too declares the substance of the heaven to be distinct from the four sub-
lunary elements, since he assigned to it the dodecahedron and delineated
each of the four elements by a different shape. He too therefore says that the

substance of the heaven is a fifth one. This is put even more clearly by
Xenocrates, the most trustworthy of his pupils, who in his life of Plato

* Epin. 981¢, Ar. (e.g.) De Caelo, 270b21, Tim. §8p.
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writes: ‘ Thus then he classified living creatures into genera and species, and
divided them in every way until he came to their elements, which he called
five shapes and bodies, aither, fire, water, earth, and air.” So for Plato too
the aither is a separate fifth simple body apart from the four elements.

Simplicius himself seems to argue that because in the Timaeus Plato
employs the five solids, he must necessarily have posited five elements.
This would indeed be reasonable, if only the text of the T7maens did
not seem to deny it, and it is difficult to believe that Plato remained to
the end of his days in the uncomfortable position of having five ele-
mentary solids and only four elementary bodies to relate to them. Here
Xenocrates, who ought to have known, steps in with the positive
information that at some time Plato himself distinguished the aither
from the other elements. It is not usually remarked that the doctrine
of the five elements in the Epinomis is not identical with that of Aristotle,
but comes closer to what is said in the Timaeus. For Aristotle, aither
is at the top of the scale, the divine substance of which the stars are
made. In the Epinomis, the ‘visible gods’ who constitute the highest
class of divine being have bodies of fire. Aither is the substance of the
daimones, a slightly inferior class of divinity intermediate between those
made of fire and those of air, and very close to the latter. Indeed one
and the same description is made to do for both of them (984E—985 A).
Although five kinds of body are distinguished, this is not far from the
point of view of the Timaeus, where aither is  the brightest and clearest
kind of air’, which in its lower reaches tails off into fog and murk. In
earlier thought aizher had of course been identified both with air (we
find the words used interchangeably by the poets) and with fire, as by
Anaxagoras.

The truth is that the emergence of a fifth element in Greek thought
was a gradual process. In bare outline, a common conception of the
universe seems to have been shared by most religious and philosophical
thinkers in the centuries before Plato. The cosmos, a sphere bounded
by the sky, contains the conflicting ‘opposites’ (that is primarily the
hot, the cold, the wet and the dry), which in the more developed
thought of Empedocles became the four root-substances earth, water,
air and fire. The mutually destructive nature of these elements ensures
that the creatures compounded of them shall be mortal. But this
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cosmic sphere is not the whole of existence. It floats, as it were, in a
circumambient substance of indefinite extent. This ‘surrounding’
(mepiéxov) was of a purer and higher nature, everlasting, alive, and
intelligent—in fact divine (8efov). This description applies to the
apeiron of Anaximander, the air of Anaximenes and Diogenes of
Apollonia, perhaps also to the logos-fire of Heraclitus (pp. 470ff.,
below). The Pythagoreans held that the cosmos ‘breathed in’ from an
infinite breath outside it (pp. 2771f.,, below), and there are grounds for
thinking that the dogmatic basis for Orphic or similar religious
systems of a mystical tendency was the same.” Thus the Italian scholar
Rostagni was justified in writing, with reference to the opinion of
Eva Sachs:

Now if it is a question of doctrine in the true and proper sense, something
formal and schematized as the doxographers understood it, the authoris
certainly right in saying that this is the fruit of Platonic and Aristotelian
experience. But the underlying concepts for this doctrine were all in exis-
tence, under varying formulations, among the primitive Pythagoreans, inas-
much as they answered to a universal mystical intuition. In fact the mepiéyov
(‘surrounding”) and the &meipov (‘infinite”) of Anaximander, the &fip (‘air’)
of Anaximenes, the &meipov Trvelua (“infinite breath’) of the Pythagoreans
and so forth were essentially one and the same thing—that which sooner or
later was called aither and the fifth element.?

When therefore we read in Aétius that Pythagoras said that the
universe began ‘from fire and the fifth element’ (11, 6, 2, Dox. 333), we
need not dismiss the statement as wholly anachronistic in substance,
because the Pythagoreans before Plato’s time would not have used the
phrase ‘fifth element’. They probably spoke rather, as Aétius a little
later in his epitome (11, 6, 5) makes Pythagoras speak, of the four bodies
and the sphere of the whole. This no doubt implies that the sphere is
of a substance different from the four, as do the words of Plato also.
When Plato says that the Creator made the four elements respectively
out of four of the regular solids, and used the fifth for ‘the whole’,
then whatever he may subsequently say about the nature of aither, we

* For further evidence on this matter see Guthrie, Hary. Theol. Rev. 1952, 87f. It is
perhaps worth remarking that Phaedo, 109 A~110B contains as vivid an expression as one could

wish of the distinction between aer and aither as different substances.
* Verbo di P. 58,n.1 (translated).
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cannot suppose him to mean that ‘the whole’ is made out of any of the
four elements already described.”

From this rather tangled evidence we may conclude that the cor-
relation of the physical elements with the regular solids was known to
Theophrastus as a genuine Pythagorean doctrine, and that his informa-
tion was correct. It may have originated with Philolaus himself, but
on that one can hardly be positive.

Most of the Presocratic world-systems proceeded from their ultimate
arche to the infinite variety of nature by two stages. From the arcke,
or original ‘everything together’, there evolved first the primary
opposites, or in later systems the four elements; and from them again
the world of organic and other natural substances. For the Pythagoreans
further stages were involved, since their archai went back even beyond
number to the elements of number; but relatively to the physical
world numbers were the archai, and, like their contemporaries, they
derived from these archai first of all, through the medium of geometrical
figures, the primary forms of matter, or physical elements. One at
least of them tried to apply the numerical framework further, to organic
creatures like men and horses. This was Eurytus, who according to our
sources (which go back to Aristoxenus) was a Pythagorean from South
Ttaly and a pupil of Philolaus. The last generation of Pythagoreans,
including Echecrates to whom in Plato’s dialogue Phaedo recounts the
last hours of Socrates, were said to have been disciples of these two.3
Theophrastus learned of the theory of Eurytus from Plato’s contem-
porary Archytas of Tarentum, who was presumably Aristotle’s source
also. In one of his numerous complaints about the Pythagoreans,
Aristotle says (Metaph. 10921 8):

They do not even make it clear in what way numbers are the causes of

substances and of existence, whether as boundaries, in the way that points
are of magnitudes, and after the manner of Eurytus, who laid down which

* Cf. Plutarch’s interpretation, De E, 3904.

* Some may even yet remain unconvinced that the whole thing was not an invention of Plato.
Cornford seems to have wavered. See Plato’s Cosmology (1937), 210, “So far as we know, the
assignment of these figures to the primary bodies is due to Plato and had not been anticipated by
any earlier thinker’, and P. and P. 15, n. 2, ‘It is not impossible that the shapes of the regular
solids may have been associated with the elements before Plato’.

3 Tambl. P.P. 148, D.L. vin, 46 (DK, 45, 1, 44 A 4).
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number belongs to which thing—e.g. that this is the number of a man and
that of a horse—by representing the forms of living things with pebbles
(like those who reduce numbers to triangular and square figures) or. . ..

Theophrastus makes a similar statement in his brief essay on Meza-
physics (ed. Ross and Fobes, p. 13). When people have laid down a
first principle or principles, he says, one might expect them to go on to
explain all that follows from them, and not to proceed a certain way
and then stop; ‘for this betokens a competent and sensible man, to
do what Archytas once said Eurytus did by arranging certain pebbles:
he said (according to Archytas) that this is the number of man, this of
horse, and this of something else’.

This curious procedure is explained in more detail (though scarcely
made less curious) in pseudo-Alexander’s comment on the passage of
Aristotle just quoted (DK, 45, 3):

Assume for the sake of argument that the number of man is 250 and of plant
360. Having put this forward he would take 250 pebbles, some black, others
red, and in general of a great variety of colours. Then he coated the wall
with whitewash and, having made a shaded drawing” of a man or a plant, he
stuck pebbles in it, some in the face, others in the hands, and others in other
parts. Thus he finished off the sketched-in representation of a man with
pebbles equal in number to the units which in his view defined a man.

As a pupil of Philolaus, Eurytus must have been living and working
about the end of the fifth century. He seems to have attempted an
extension to natural species of the particular Pythagorean doctrine
which explained geometrical figures numerically by equating the line
with 2, triangle with 3 and pyramid with 4 because these are the
minimum number of points required to define their structure. The
projection of this doctrine into the physical world by the construction
of the physical elements out of regular solids would encourage the
belief that a simple counting of boundary-points could explain organic
nature also. Hence his demonstration of the ‘number of man’ by the
minimum number of points necessary to ensure that the surfaces formed
by joining them would represent a man and nothing else. Admittedly

* Usage shows that oiaypagia was a method of drawing which at a distance produced the

illusion of solid reality, but when looked at close up was unintelligible. It was occasionally used
for an outline-drawing, but that is much the less likely meaning here.
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this is a slightly less childish procedure than that of which he has some-
times been accused, namely drawing pictures with pebbles and claiming
that thereby he was determining the number of unit-atoms that they
contained. That this was not the way he worked is proved by Aristotle’s
association of him with those who treat numbers as boundaries (&por).*
At the same time, the arbitrary and subjective nature of the method
(even granted the use of different-coloured pebbles) shows the naiveré
of which a Pythagorean was capable, even in the late fifth or early
fourth century, when it came to applying his mathematical explanations
to the nature of the physical world.

Aristotle very seldom mentions an individual Pythagorean by name,
which suggests that Eurytus’s demonstration of how ‘things’ could be
numbers was peculiar to him. Immediately after it he mentions an
alternative explanation, that the differences between qualities like white, .
sweet and hot are attributable to different ratios of numbers. He
illustrates this in the careless manner with which he is often content
when these, to him, rather ridiculous beliefs are in question: ‘The
essence of flesh or bone is number in this way: three parts of fire to
two of earth.? For Pythagoreans the essential difference between
different kinds of body lay in the sarmonia or logos in which the ele-
ments were blended. The elements themselves were put together from:
mathematically defined figures, and so ‘the whole universe is a Aar-
monia and a number’. This is how the &mit is composed which makes it
a cosmos and so good, and in so far as the elements are 7oz mixed in
mathematical proportion we have a residue of chaos, evil, ugliness, ill-
health and so forth. It is a view of the world of which the best extant
exposition is Plato’s Timaeus. We need not concern ourselves with the
objections felt by Aristotle to such a way of looking at things—that
number and ratio are not the same thing, that everything could turn

* The interpretation given here agrees with that of J. E. Raven. See KR, 315. That those of
whom Aristotle is speaking did indeed think in this way he makes clearer elsewhere. See Mezaph.
1028b16 and 1090b 5 (quoted above, p. 259).

* So Ross. Jaeger’s version of the text is olov capxds ff doTol &pibuds- i 5 oloia olreo, Tplx
Trupds Yiis 5& Yo, which I find difficult to translate. Whether the ratio mentioned is that for flesh
or bone Aristotle does not deign to make clear, but since Empedocles is nowadays often brought
in at this point, it should be noted that the formula which he gives for bone is not this, but 4 of
fire to 2 of earth and 1 each of air and water. (See fr. 96 in conjunction with Simpl. ad Joc.,

DK, 1, pp- 345 £)
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into everything else,* that the good in a mixture has nothing to do with
its being in a strict arithmetical or geometrical proportion: ‘honey-
water is no more wholesome if mixed in a proportion of three times
three, in fact it is better if it is in no particular ratio but well diluted’.
These only help us to form an opinion of what the doctrine is likely to
have been. In essentials it is a view which was basic to Pythagoreanism
from its beginnings, even if the correlation of elements with regular
solids was a later refinement.

Of a Pythagorean cosmogony expressed in more physical terms there
are some valuable hints in Aristotle, which can be supplemented to a
certain extent from later writers. He has said (Mezaph. 989D 34) that
they “speak of the generation of the universe,and pay close attention to
theactual course of events’, mistakenly confusing physical with abstract,
numerical reality. Elsewhere he says a little more about this process.

The following passages are relevant:

(@) Metaph. 1091a12: ‘It is absurd, too, or rather impossible, to suppose
the generation of numbers, for they are eternal. Yet the question whether or
not the Pythagoreans suppose it admits of no doubt. They say plainly that
when the unit had been constructed—whether from planes or surfaces or
seed or they cannot say what—the nearest parts of the infinite at once began
to be drawn in and limited by the limit. However, since they are making a
world and wish to be understood in a physical sense, we must examine them
in that connexion and dismiss them from the present inquiry’ [sc. which is
concerned with abstract principles].

(6) Phys. 20326: “But [sc. in distinction from Plato] the Pythagoreans
place the infinite among perceptible things—for they do not reckon number
separate from these—and say that what is outside the heaven is infinite.”

(¢) Metaph. 1092a32: Here, in the course of considering, and rejecting,
a number of ways in which numbers might be thought to be generated from
prior principles, Aristotle says: ‘Should we think of it as from seed? But
nothing can emerge from that which is indivisible.’

(d) To the mentions of seed in two of the above passages may be added

* Raven suggests (P. and E. 162) that the mutual transformation of the elements may in fact
have been already a feature of Pythagorean theory. It is ascribed to it by Alexander Polyhistor

in terms which some have thought to smack of Stoicism: T& oToisi. . .& peraPdAaw Kol
Tpémecdon & Shov (D.L. vii, 25).

* Or “that the infinite is what is beyond the heaven’. Td before &meipov F, Simpl. ; retained by
Carteron and Wicksteed and Cornford.
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Theon of Smyrna, p. 97 Hiller. Here in his list of different interpretations
of the Pythagorean tetractys Theon says: ‘The sixth tetractys is that of
growing things. The seed is analogous to a unitand a point, growth in length
to 2 and a line, in breadth to 3 and a surface, in thickness to 4 and a solid.’

(e) Aristotle, Pkys. 213b22 (during a general discussion of the opinions
of his predecessors on the subject of void): ‘ The Pythagoreans also said that
void exists, and that it enters the universe from the infinite breath, the
universe being supposed to breathe in the actual void,* which keeps dif-
ferent kinds of things apart; for they define void as that which separates and
divides things that are next to each other. This happens first in numbers; the
void divides their nature.’

(f) Simplicius in his commentary paraphrases the passage of the Physics
thus (651.26): ‘ They said that the void enters the cosmos as if it breathed
in a sort of breath from that which lies outside.”

(g) In illustration of the same passage Stobaeus quotes from Aristotle’s
own lost treatise on Pythagoreanism (Stob. Ecl. 1, 18, 1¢ (DK, 1, 460, 3)):

‘In the first book on the philosophy of Pythagoras he writes that the uni-,
verse is unique, and that from the infinite it draws in time, breath, and void”
which distinguishes the places of separate things’ (Ar. fr. 201 Rose)

(h) Aét. 11,9, 1 (Dox. 338): ‘ The followers of Pythagoras say that outside
the cosmos there is void, into which and out of which the cosmos breathes.’

The prime elements of the world are numbers. These, as we know,
are themselves constituted of prior elements—limit and unlimited, odd
and even—but from the point of view of cosmogony ‘in the beginning
was the One’. ‘They suppose their monads to have magnitude,’
Aristotle grumbles elsewhere (Metaph. 1080b19), ‘but how the first
unit with magnitude was constructed they seem at a loss to explain.’
Their accounts did not satisfy him, but he is not likely to have invented
those that he mentions and dismisses. On one suggestion it was formed
of planes, in which case it must have been a solid, at least as complex as
a pyramid. On Pythagorean principles this might be expected to be
the number 4, not 1, and Theon may have been more correct in
equating it with the point. Aristotle is obviously speaking carelessly,
but the Pythagoreans themselves were highly arbitrary and incon-

sistent in their equation of entities with particular numbers.> At some
* 1 follow Ross in retaining the MS. reading tvebparos. Diels’s mrvelpé e and other emenda-
tions seem unnecessary, as well as having no authority (for the ‘fort. E* of apparatus critici

amounts to nothing; see Ross’s note ad loc.).
* Cf. p. 304, below.
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date no doubt the unit was equated with the simplest elemental solid,
that is the pyramid or unit-atom of fire.

The next suggestion known to Aristotle is interesting. The first unit
consisted of a seed, the seed of the world, like the gonimon attributed to
Anaximander. What follows in passage (@) above, as well as what is
said about number in (8) and elsewhere, shows that this is how the unit
is to be understood, as both a number and the nucleus of the physical
world. The old poetic analogy between the world and a living creature
can be traced from the anthropomorphic Ouranos of Hesiod through the
Presocratic philosophers down to the Timaeus of Plato, and lingers on
in the animate stars of Aristotle. Here it is a reminder of the religious
side of Pythagoreanism and their belief in the kinship of all life. The
idea is well put by Sextus in a statement which, as Cornford and Delatte
recognized, preserves the genuine spirit of early Pythagoreanism. ‘ The
followers of Pythagoras and Empedocles, and most of the Italian philo-
sophers, say that there is a certain community uniting us not only with

. each other and with the gods but even with the brute creation. There is
in fact one breath pervading the whole cosmos like soul, and uniting us
with them.”* Nothing could be more natural than that the world should
grow from seed like any other living creature. The formation of a
cosmos was seen as the imposition of Limit on the Unlimited, but
equally as the impregnation of female matter by the form-giving sperm
of the male. One may compare the inclusion of male with limit and
female with unlimited in the table of opposites.?

How the unit-seed was sown in the Unlimited we know no more than
Aristotle. Once there, it grew by drawing in the Unlimited outside it
and assimilating it, that is, conforming it to limit and giving it numerical
structure. The physical side of this process (which mathematically
considered is the generation of the number-series) resembles breathing,
the Unlimited being called pneuma as well as kenon (emptiness, void).
As the first act of the newly-born universe, this has some resemblance
to the account of animal birth given by the Pythagorean Philolaus.3

¥ Math. 1%, 1277. Cf. p. 200, n. 2, above.

* P. 245, above. See Comford, P. and P. 19f. for the importance of the image of father,
mother and seed in early philosophy.

3 Preserved in the extracts from the medical doxography of Aristotle’s pupil Menon which
we have in the papyrus Anon. Londinensis (ed. Diels, Berlin, 1893, W. H. S. Jones, Cambridge,
1947). See col. 18.81T.
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Both seed and womb are hot, and so therefore is the whole body of the
new-born creature. Hence ‘immediately after birth the animal draws in
breath from outside, which is cold, and then again discharges it like a
debt’. This is done in order that the heat of the body may be cooled
‘by the drawing-in of this imported breath’.* The parallel in all prob-
ability extends to the heat, the unit-seed of the world being imagined
as fire (p. 281, below). In cosmogony too, therefore, one purpose of
the breathing of the nascent cosmos may have been to cool this fire in
order to generate the other elements; but of this the sources say nothing.

In detail, the cosmogony that we are now considering was probably
more primitive than that of Philolaus, though in its beginnings his
was no doubt sufficiently similar to exhibit the same parallel with his
ideas on animal birth. Some features of the present accounts seem to
belong more nearly to the beginning than the end of the fifth century,
thus bringing us fairly close to the lifetime of Pythagoras. The failure
of the earlier natural philosophers to distinguish empty space from some
form of corporeal substance was one of the things which laid them open
to devastating criticism from Parmenides, who argued that space or
void is ‘not what exists’, i.e. does not exist, and that without it there
can be no movement. The atomists were the first to distinguish
explicitly between body and space, in fact Empedocles reiterated
Parmenides’s denial that empty space could exist (fr. 14); but the idea
of ‘infinite breath’ surrounding the universe can hardly have been
maintained after Empedocles had taught that air was only one of four
elements all on the same level of existence, and not even the outermost
of them (which was fire, fr. 38, 4). It is nearer to Anaximander and
Anaximenes, both of whom believed in an unlimited basic stuff in
which, by its differentiation at a certain point, the cosmos had its origin.
For Anaximenes that stuff was air or breath, which not only surrounded
the universe but gave it life. The originality of Pythagoras did not lie
here, but in his mathematical ordering of the chaotic mass of unformed
matter, which for him meant not so much the imposition of numerical
organization upor it as the turning of it inzo numbers. Numbers (as we

T 1fj Emacdurey ToU vebuaros SAki. Cf. the language of Arist. fr. 201 #meicdyeofon 8 &k ToU
&meipou xpdvov kol Tvoty kad T xevév and Mezaph. 1091217 £08Us (as above ‘immediately after
birth”) T& #yyiore ToU &melpou &1 eldketo. . . Ud TOT Méparos.
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see from Aristotle’s next words in the Physics) are spatially extended,
and the void keeps them apart. What keeps things apart must be
something, and the only form of existence so far conceivable is bodily
substance; hence it is thought of as a particularly tenuous form of
matter. The unlimited, ubiquitous and animate air was of course a
tacitly accepted inheritance rather than a concept expressly defended.

Aristotle in passage (e) above, and Simplicius in his comment on
it (f), seem to say unmistakably that the Pythagoreans in question
identified void, breath, and the Unlimited. This has been doubted,
partly through uncritical acceptance of a modern alteration in Aristotle’s
text and partly on the ground that it would be inconsistent with the quo-
tation from Aristotle’s lost treatise (passage g).* Linguistically there is
no difficulty. The repeated kai in the Greek can serve to join different
descriptions of the same thing. But can we really say not only that void
and breath are identified but that both are identified with time? Yes,
for that too (or strictly speaking the raw material of time) was to a
Pythagorean only another aspect of the Unlimited. As physical
matter, it was that on which the nascent cosmos fed and by which it
grew; as space, or extension, it was that which could submit to the
imposition of mathematical form; but it had also a temporal aspect, as
anything apeiron had. Until the middle of the fifth century the different
senses of this word ‘unlimited’ or ‘endless’ were not distinguished, and
the Pythagoreans would not be the first to distinguish them. As mere
duration also, or chaotic movement, it was waiting to be taken into the
cosmos and limited, that is divided up into the nights, days, months
and years which in Greek eyes alone deserved the name of chronos
(time), and which were unimaginable without the ordered and recur-
rent motions of sun, moon and stars.?

* Cf. Raven, P. and E. 49: “Nobody would venture to maintain that time, the relation of which
to the unlimited was clearly the same as that of the void, was actually identified with it.” Ad-
mittedly Cornford’s translation in P. and P. (p. 21, ‘time and breath or the void®) seems to take
something for granted, but since Raven nowhere tackles the question of the Pythagorean
conception of time, his abrupt denial also calls for justification.

It is interesting that Alcmaeon of Croton, who according to ancient tradition had connexion
with the Pythagoreans and in any case was a contemporary and fellow-citizen of the earlier among
them, identified kevév with &fp in his explanation of hearing. (Beare, Gk. Theories of Elem.
Cognition, 93f.)

* Since this is perhaps an unfamiliar idea, I have dealt with it more fully in an appendix,
pp- 3361T., below.
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/ 1t is evident (and passages still to be considered will confirm it) that
the growth of the cosmos proceeded from the centre outwards. We also
find, as we go on from cosmogony to cosmology, or the structure of the
completed universe, that for the Pythagoreans the centre was occupied
by fire. The unit-seed, then, physically considered, was of the nature of
fire, and we can see what lay behind the brief doxographic statement in
Aétius that ‘Pythagoras derived the world from fire and the fifth
element’. The active or formative element was the fiery unit;* the living
material on which it fed was identified by the Pythagoreans with air or
breath, but was in fact that substance embracing or cradling the world
(6 Tepigyov) in which most of the Presocratics believed, and which
later cosmologists distinguished as a separate fifth element (pp. 2711,
above).

Once in being, the cosmos was in all probability believed to be ever-
lasting. We have no direct statement of the fact, but Zeller was justified
in inferring it from the doctrine of the exact repetition of history which
is vouched for as Pythagorean by Eudemus, in a quotation from the
third book of his Phkysics which Simplicius has preserved.? Itis cited to
illustrate the distinction between merely specific recurrence, as of one
spring or summer after another, and the recurrence of actual individual
events. The relevant sentence is: ‘But if one may believe the Pytha-
goreans, that the same events will recur individually, and I shall be
talking to you holding my stick as you sit here, and everything else
will be as it is now, then it is reasonable to say that time repeats itself.
Porphyry also, in the brief list of dogmas which in his opinion may
safely be referred back to Pythagoras himself (probably taken from
Dicaearchus, see p. 186, above), cites the belief ‘that past events
repeat themselves periodically and nothing is new in an absolute
sense’.

Taylor (Comm. on Tim. 87) went astray in connecting this with the
theory, characteristic of the Ionians, of the alternate creation and
dissolution of the world. Eudemus’s illustration includes a reference to

* Cf. Simplicius’s remark that according to the ‘more genuine” Pythagorean doctrine fire was
at the centre as a “creative power” (Snuoupynay Sovamw, De Caelo, 512.9ff., quoted below,
p. 290). Further considerations are in Burnet, EGP, 109.

2"ZN, 1, 550, followed by Cornford, P. and P. 18. See Eud. ap. Simpl. Phys. 732.26 (fr. 88
Wehrli).
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reincarnation, and in general the doctrine of the everlasting repetition
of history (which is a common one in Greek thought) is linked with
that of the indestructibility of the world.™ The Pythagoreans were
doubtless among those censured by Aristotle for believing that the

*./évorld could have a beginning and yet be everlasting (De Caelo,
279b12), and their notion of a cyclical repetition of history would
accommodate itself naturally to that of a Great or Perfect Year. This
was the period (variously estimated in antiquity) required for the sun,
moon and planets to reach again the same positions in relation to each
other as they occupied at a given moment. Plato defines it in that most
Pythagorean of his dialogues, the Timaeus (39D), and a version of it
was attributed in later times to Philolaus.?

(d) Cosmology

The most remarkable feature of the Pythagorean cosmology recorded
by Aristotle is that it displaced the earth from the centre of the universe
and made it into a planet circling the centre like the others. This idea
was unparalleled in pre-Platonic thought, and called for a bold leap of
the scientific imagination which proved too great for Plato himself.
It was not, however, an anticipation of the heliocentric theory, even if
it be right to say with Burnet that ‘the identification of the central fire
with the sun was a detail in comparison’ with setting the earth to revolve
in an orbit. The centre of the whole system the Pythagoreans believed
to be occupied by a ‘fire’ which we do not see because the side of the
earth on which we live is turned away from it. The same system in-
cluded, along with sun, moon and the other known planets, a ‘ counter-
earth’ invisible to us for the same reason. The relation of the sun, as a

* See Guthrie, In the Beginning, 63ff. This theory of retour éternel has been held in more
modern times also. M. Capek in /. Philos. 1960, 28996, writes of its dppearance in Nietzsche,
Poincaré and C. S. Pierce, and shows how it has only been put out of court by the most recent
developments in physics.

* By Censorinus, DK, 44422. But although we are told nothing of the basis on which it was
calculated, this cannot have been a full Great Year as described above, since it consisted of a
mere 59 years with 21 intercalary months. The Great Year of which Plato speaks, though variously
estimated by ancient astronomers, was an affair of 10,000 years or more. There was also a cycle
as brief as eight years, correlating thesolar and lunar years only. See further p. 458, below,
and Guthrie, /n the Beginning, 64f. and 134, n. 2.

On the connexion of the Great Year with the exact repetition of events in sublunary history
see B. L. van der Waerden, Hermes, 1952, 129ff.
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heat- and light-giving body, to the central fire is not explained by

Aristotle in his extant works, but according to later sources it wasacase
of reflexion like that of the moon’s light from the sun.

That is the system in outline. I shall take first the passages of
simple description, and afterwards (p. 287) consider what Aristotle and
others have to say about the reasons which led these men to it and any
other questions to which it may give rise.

(a) Aristotle, De Caelo, 293a17: ‘Concerning the position of the earth
there is some divergence of opinion. Most of those who hold that the whole
universe is finite say that it lies at the centre, but this is contradicted by the
Ttalian school called Pythagoreans. These affirm that the centre is occupied by
fire, and that the earth is one of the stars, and creates night and day as it
travels in a circle about the centre. In addition they invent another earth,
lying opposite our own, which they call by the name of ‘counter-earth’, not
seeking accounts and explanations in conformity with the appearances, but
trying by violence to bring the appearances into line with accounts and
opinions of their own. ...

(8) De Caelo, 293b15: “This then is the opinion of some about the posi-
tion of the earth, and on the question of its rest or motion there are conform-
able views. Here again all do not think alike. Those who deny that it lies
at the centre suppose that it moves in a circle about the centre, and not the
earth alone, but also the counter-earth, as we have already explained. Some
even think it possible that there are a number of such bodies carried round the
centre, invisible to us owing to the interposition of the earth. This serves
them too as a reason why eclipses of the moon are more frequent than those
of the sun, namely that it is blocked by each of these moving bodies, not only
by the earth.’*

(¢) A&t 11, 29, 4 (Stobaeus’s version, DK, 58836): (On eclipses of the
moon.) ‘Some of the Pythagoreans, according to the investigations of
Aristotle and the statement of Philip of Opus, say that they occur by the
interposition sometimes of the earth, sometimes of the counter-earth.”

(d) Simplicius in his commentary on De Caelo (511.25) quotes a
slightly fuller account taken from Aristotle’s own lost work on the Pytha-
goreans, but this adds little. The counter-earth, he says, is so called because

* Aristotle does not say who are the ‘some’ who accounted for the frequency of lunar eclipses
by inventing a number of extra bodies circling round the centre, but, according to Simplicius
(515-25), Alexander of Aphrodisias identified them as being among the Pythagoreans. We may
assume that he knew, especially as the explanation seems to be linked with the idea of a
planetary earth, which so far as we know was not held outside the school. Probably the
information came from Aristotle’s own work on the Pythagoreans.
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it is opposite to this earth. It lies nearest the central fire, the earth taking the
second position and the moon the third. The earth in its revolution round the
centre creates night and day ‘according to its relation to the sun’.

A number of later passages refer this system by name to the Pytha-
gorean Philolaus.

(e) Aét. 1, 11, 3 (DK, 44417): ‘Philolaus the Pythagorean says that the
fire is at the centre, calling it the hearth of the universe; second comes the
counter-earth, and third the inhabited earth which in its revolution remains
opposite the counter-earth, wherefore the inhabitants of this earth do not see
those of the other.’

(f) Aét. 1, 13, 1~2 (DK, 444A21): ‘Unlike other philosophers, who say

" that the earth is at rest, Philolaus the Pythagorean says that it revolves about
the fire in an inclined circle like the sun and moon.’

(g) Aét. 11, 7, 7 (On the order of the cosmos) (DK, 444 16): ‘Philolaus

_téaches that there is fire in the middle lying about the centre, and he calls it
the hearth of the whole, the home of Zeus, the mother of the gods, the altar
and sustainer and measure of nature. Moreover there is another fire sur-
rounding the universe at the uppermost limit. The middle is primary in the
order of nature, and around it dance ten divine bodies: the heaven and the
planets,” after them the sun, under it the moon, under that the earth, and
under the earth the counter-earth. After all these comes the fire which
occupies the position of hearth at the centre.

‘The uppermost region of the surrounding heaven, where the elements are
at their purest, he calls Olympus; kosmos he uses for the region below the
circuit of Olympus, in which the five planets, the sun and the moon have
their positions; and ouranos for the sublunary region beneath these and sur-
rounding the earth, the home of change and becoming.’*

(%) Aét. 11, 20, 12 (On the nature of the sun) (DK, 44419): ‘Philolaus the
Pythagorean taught that the sun is like glass. It receives the reflexion of the
fire in the cosmos and filters through to us both the light and the heat, so

* Unfortunately there is some difficulty about the reading of the manuscripts here. Diels
(Dox. 337) prints oYpavéy tre MAavfitas, the reading of F, noting that C omits Te. He suggests
that these at least slightly incorrect texts may conceal a reference to the five planets (ToUs & TAc-
vias) which are mentioned as such a little lower down, and notes that in Philolaus’s terminology
as given here obpavés did not refer to the outermost heaven of the fixed stars but to the sublunary
world. On the other hand a reference here to the fixed stars seems necessary if the bodies
mentioned are to total ten, and it seems preferable to assume (with Zeller) that the doxographer
is using oUpavds in the way natural to himself.

* The author of the Epinomis, when he writes eiTe kéauov eite SAuprov eite olpavdy &v ABovij T
Myew, Aeytrw (977B), seems to show himself aware that such distinctions had already been made,
and to be protesting against their pedantry.
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that in a sense there are two suns, the fiery substance in the cosmos and that
which is reflected from the sun owing to its mirror-like character; unless one
wishes to distinguish as a third the beam which is scattered in our direction
by reflexion from the mirror.’”

(@) Aét.11, 30, 1 (DK, 44420): ‘Some of the Pythagoreans, among whom ,
is Philolaus, explain the earth-like appearance of the moon by saying that it
is inhabited like our own, with living creatures and plants that are bigger and
fairer than ours. Indeed the animals on it are fifteen times as powerful and
do not excrete, and the day is correspondingly long.’

The authorities so far cited present a single coherent system, which
is either described anonymously or assigned to Philolaus. At the centre
is the fire, and our earth moves in the second orbit from the centre, the
nearest being traversed by the counter-earth. Next come moon, sun,
the five planets, and lastly the sphere of the fixed stars which bounds
the whole and is fiery like the centre. It is known that the moon’s light
is borrowed, and, with the notional fire to provide a central source of
light, this derivative character is extended to the sun.? Eclipses of the
moon are already attributed to the earth’s shadow, though it is supposed
that sometimes the cutting-off of its light may be due to the counter-
earth or even (in the view of some) to one of several unrecognized”
planetary bodies. The moon is of similar substance to the earth, and has
life on it of a larger, more powerful and more beautiful type.3 This is

* Le. using ‘sun” in the sense of ‘sunlight’, as when we speak of “sitting in the sun’. Greek
idiom allowed this too. Burnet rightly says that this is not a part of the doctrine, but only a
captious criticism on the part of Theophrastus from whom the report comes. So also ZN,
note on pp. 371f.

% The phrases T4 & 78 kdoue TUp and 16 & T oUpavdd TTUpdBes must both be intended to referto
the central fire (Burnet, EGP, 298, n. 1), in spite of the doubts felt by Heath (Aristarchus, 116£.).
The use of Smnfolvra in A&t. 11, 20, 12, as well as footmrrpoasés, may seem to imply that the sun is
simultaneously being described as a kind of burning-glass through which rays pass and also as
a reflecting mirror. What Philolaus himself said is scarcely recoverable with certainty, but if the
sun collected the heat and light from the central fire, and not from the circumference of the
heavens, I think that he can only have intended to imply reflexion.

3 The statement attributed to Philolaus has a curiously exact parallel in that quoted by
Athenaeus (11, 50, 57£., see DK, 1, p. 404, n.) from Herodorus of Heraclea that ‘the women of the
moon are oviparous and those born there are fifteen times our size’. Philolaus and Herodorus
must have been contemporaries, and it would be interesting to know if either learned this from
the other or both were relying on an earlier source. There is no other certain evidence of so early
a belief in an inhabited moon. According to D.L. 11, 8 Anaxagoras said it had ‘dwelling-places”
(olxriomss), but on this see Guthrie, Orph. and Gk. Rel. 247, n. 10.

The theory that the moon-animals are fifteen times as strong as those on earth was no doubt
also connected in the minds of its advocates with the fifteen-day lunar day, on which see Heath,
Aristarchus, 118f.
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doubtless due to its position at the limit of the sublunary region.
The placing of fire at the centre as well as the circumference is a Pytha-
gorean innovation, but otherwise the system follows current philo-
sophico-religious belief in teaching that the further ‘up’ one goes in
the spherical universe, the ‘purer’, and hence nearer to the divine
and more nearly immune from change and decay, are the substances
which one finds.

The Milesians and Heraclitus had highly fanciful notions on the
subject of eclipses of the moon. Isolated claims in late writers on behalf
of Thales and Anaximenes cannot stand against the evidence that down
to the time of Anaxagoras and Empedocles no one (with the doubtful
exception of their near-contemporary Parmenides) knew that it was lit
by the sun. This seems to have been a discovery of Anaxagoras,’
though he like the Pythagoreans whom we are considering retained the
more primitive belief of Anaximenes (p. 134, above) in ‘earthy bodies’
revolving with the stars, seeing in it a possible part-cause of the moon’s
eclipses. The same truth was known to Empedocles (ft. 42), who also
had a curious theory about the sun which may possibly have assisted
the Pythagoreans in forming their own (Aét. 11, 20, 13, DK, A56;
cf. A30). Unfortunately we do not have it in an actual quotation from
his poem, and some points in the account are obscure; but he said that
there were two suns, because the sun that we know is the reflexion of
fire filling the other hemisphere of the universe. Though not identical
with the Pythagorean, this theory makes the points that there may be
said to be two suns and that our own has its light and heat by reflexion.
It is the more bizarre, which suggests that the Pythagoreans adapted it
rather than the other way round, though there can be no certainty
about this.

All this amounts to sufficient evidence that the cosmology attributed
by Aristotle to the Pythagoreans, and by later authorities to Philolaus
in particular, was évolved by philosophers who were already acquainted

, with the work of Anaxagoras and Empedocles, that is, in the latter half
_of the fifth century. It can well be a part of the same scheme which
“related the structure of the physical elements to the regular mathe-

* Admittedly it is a question of balancing evidence, but Plato, Craz. 4094 may be taken as
decisive. Cf. Heath, Aristarchus, 78f., 751. )
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matical solids, and there is no reason why the whole should not have
been the work of Philolaus himself.*

What are likely to have been the motives and arguments which led

to the adoption of so remarkable a scheme? We turn again to the

“authorities. Some of the following passages are direct continuations of
descriptive extracts already cited.

() Aristotle, De Caelo, 293b1: “ The Pythagoreans make a further point.
Because the most important part of the universe—which is the centre—ought
more than any to be guarded, they call the fire which occupies this place the
Guardroom of Zeus.’

Aristotle makes fun of this idea, pointing out that the mathematical
centre of anything is not necessarily the most important part (line 8):

‘For this reason there is no need for them to be alarmed about the universe,
nor to call in a guard for its mathematical centre; they ought rather to
consider what sort of thing the true centre is, and what is its natural place.’

(8) Simpl. De Caelo 512.12 (on the above passage of Aristotle): ‘Some
[sc. of the Pythagoreans] call the fire the Tower of Zeus, as Aristotle says in
his work on the Pythagoreans, others the Guardroom of Zeus as here, and
others the Throne of Zeus.’

Aristotle, Mezaph. 986a3 (after the statement that the Pythagoreans
supposed the elements of number to be the elements of everything, and
the whole universe to be a Aarmonia and a number):

(¢) Any agreements that they found between number and harmony on
the one hand, and on the other the changes and divisions of the universe and
the whole order of nature, these they collected and applied ; and if something
was missing, they insisted on making their system coherent. For instance,

* Van der Waerden (Astron. d. Pyth. 53ff.) would have it that the “Philolaic’ system is actually
post-Platonic. He argues () that to conceive of the revolution of the heavens as only apparent
(‘Der Fixsternhimmel steht nimlich nahezu still’) is “a very bold idea” which could only have
ensued upon an advanced and carefully elaborated geocentric astronomy on the lines of the
Timaeus; () that in the Phaedo Plato portrays Philolaus as a ‘wandering prophet’, not an
astronomer, and one who did not make his meaning clear (the implication is rather that Simmias
and Cebes were not his brightest pupils, and there is no reason why he should not have combined,
like Pythagoras, astronomical and mathematical genius with mystical beliefs about the soul.
These, not astronomy, happen to be the subject of the Phaedo passage); () that the fragments of
Philolaus (which may or may not be genuine) indicate a second-rate and muddled mind. None
of these arguments compels us to deny the possibility that Philolaus may have hit upon a brilliant
and audacious idea, and his motives show just the mixture of intellectual acumen and religious
mysticism which one would expect of a Pythagorean.
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they regarded the decad as something perfect, and as embracing the whole
nature of number, whence they assert that the moving heavenly bodies are
also ten; and since there are only nine to be seen, they invent the counter-
earth as a tenth.

(d) Alexander on this passage (p. 40 Hayduck) says: ‘ Because they thought
the decad the perfect number, but the phenomena showed them that the
revolving spheres were nine (seven for the planets, eighth the sphere of the
fixed stars, and ninth the earth, which they believed to travel in a circle also
round a stationary hearth, which according to them is fire), they added in
their own doctrine what they called the counter-earth, which they supposed
to be situated opposite the earth and for that reason to be invisible to its
inhabitants. He [Aristotle] goes into this in more detail in the De Caelo and
in his work on the Pythagoreans.’

Of this criticism, that the counter-earth was invented in order to
bring the number of revolving bodies up to ten, Burnet says that it is
‘a mere sally, and Aristotle really knew better’, and Heath was of the
same opinion. The explanation of eclipses, they say, was the true
reason. If, however, our account of Pythagoreanism up to this point
has been even remotely correct, it has shown that in the minds of
Pythagoras and his followers the preservation of mathematical armonia
must always take the first place.” Nor must it be forgotten that their
science was pursued with a religious aim, to discover the perfect kosmos
of the world in order to reproduce it in one’s own soul. This is borne
out by the religious titles lavished on the central fire, and leads to the
conclusion that all the arguments with which the Pythagoreans are
credited did in fact carry weight with them. The reasons, then, for the
cosmological system which posited a central fire, a planetary earth, and
a counter-earth were threefold: (1) the number of revolving bodies
must show forth the perfection of the decad; (2) fire was regarded with
religious awe and had therefore to be assigned the central place, where
it was honoured with such titles as Throne of Zeus, etc.; (3) the system
could be supported by an appeal to phenomena in that it could be said
to afford the explanation of eclipses.

The fact that their ultimate motives were religious does not detract
I 'We may remind ourselves that prominent among the meanings of karmonia was ‘octave’,
that the octave for the Pythagoreans was constructed out of the first four integers, whose sum is

ten, and that the decad (in the form of the tetractys) thereby acquired supreme significance as a
religious symbol.
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from the scientific character of much of their thought. For instance
they tried to answer the objection that, if the earth were displaced from
the centre, the phenomena of the revolving heavens as we see them
could not in fact be accounted for. This is attested by their critic
Aristotle himself, in the continuation of a passage of the De Caelo
already quoted (p. 283, above), at 293b25:

Since the earth’s surface is not in any case the centre, but distant by its whole
hemisphere [i.e. radius] from the centre, they do not feel any difficulty in
supposing that the phenomena are the same although we do not occupy the
centre as they would be if the earth were in the middle. For even on the

current view there is nothing to show that we are distant from the centre by
half the earth’s diameter.

We have seen that the ‘ Philolaic’ world-system could not well have
been evolved before the time of Empedocles, and is likely to have been
due to Philolaus himself. It may be asked, are there traces in our
authorities of an earlier scheme which may have been that of Pytha-
goras or his immediate followers? One would naturally expect such
a scheme to be geocentric, and in the ‘Pythagorean notebooks’
summarized by Alexander Polyhistor we read:*

And [the Pythagoreans say] that there arises from them [sc. the four ele-
ments] a living, intelligent, spherical cosmos, containing the earth at the
centre, spherical like itself and inhabited; and that there are antipodeans who
call ‘up’ what we call ‘down’.

The features of Alexander’s account are difficult to date, but we may
assume that the geocentric system originated earlier than that which
made the earth a planet, not necessarily because to our own ideas it is
‘more primitive’ or ‘less sophisticated’ (that might be a dangerous
criterion), but rather because this is in line with what we know of the
history of early Greek thought. For Anaximander the earth was
certainly at rest in the centre of a spherical universe, and neither Thales
nor Anaximenes, Heraclitus, Parmenides nor Empedocles can be
supposed to have believed in a planetary earth. A reading of Aristotle’s
De Caelo, book 11, chapter 13 leaves no doubt that a geocentric universe
was universally believed in until the Philolaic system was promulgated.

* D.L. vi, 25. For these Unropvijuarra see p. 201, n. 3, above,
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This does not of course imply that the Philolaic system replaced the
geocentric, even within Pythagoreanism. The notion of a planetary
earth was a short-lived aberration, and firmly associated in tradition
with the name of Philolaus.” (Aristotle’s own reluctance to mention
a name accords with an idiosyncrasy which may be observed elsewhere
in his works.) Eudoxus, Heraclides Ponticus, and Aristotle himself
placed the earth firmly back in the centre, from which it was not moved
again until Aristarchus suggested the heliocentric theory. No doubt,
then, Alexander refers to a Pythagorean system which was still current
in the fourth century.

There is no other direct statement of a geocentric Pythagorean view,

but certain passages have plausibly been taken to refer to it. Simplicius,
after his own explanation of the Aristotelian text describing the revo-
lution of the earth about a central fire, goes on like this (De Caelo
§12.9):
This then is Aristotle’s account of the Pythagorean view, but the more
genuine adherents of the school mean by fire at the centre the creative power
which animates the whole earth from the centre and warms that part of it
which has grown cold. Hence some call it the Tower of Zeus, as Aristotle
says in his work on the Pythagoreans, others the Guardroom of Zeus as
here, and others the Throne of Zeus. They called® the earth a star as being
itself an instrument of time, for it is the cause of day and night. Day it
creates by being lit up on the side which is turned towards the sun, and night
through the cone of its shadow. ‘Counter-earth’ was the name given by the
Pythagoreans to the moon (as also ‘heavenly earth”), both because it blocks
the sun’s light, which is a peculiarity of earth, and because it marks the limit
of the heavenly regions as does earth of the sublunary.

Simplicius then, who is deriving at least part of his information from
Aristotle’s lost work, knows of a ‘more genuine’ type of Pythagoreans
who do not believe in the system just described by Aristotle in De
Caelo. Yet they still spoke of ‘fire at the centre’, and the only reason-
able interpretation of the following words is that they meant a core of
fire at the heart of an earth which is itself (save for having this fiery
centre) in the middle of the cosmos. Doubtless these were ‘more
genuine’ because their view remained closer to that of Pythagoras

* For the doubtful exception of the shadowy Hicetas of Syracuse see pp. 326fL., below.

* The change of tense (cf. “mean’ above) is Simplicius’s.

»
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himself.” 1t is of course only what we should expect that both types
share the same religious terminology. Similarly Proclus (/n Tim. 11,
141, 11 Diehl; 143, 26), after mentioning that the Pythagoreans called
the centre of the cosmos ‘the Tower of Zeus’, goes on to say that this
Tower of Zeus is inside the earth. The fact that they called the earth a
star, and the phrase with which they defended this appellation, suggest
that they were post-Philolaic. Astron seems to be used polemically.
(“You may call the earth aszron if you like, but without supposing it to
be one of the revolving bodies.”) The phrase ‘instrument of time’, and
the statement that in spite of being central and stationary it may be said
to create day and night, recall Plato’s language in the Timaeus (41E5,
408—C) too strongly for coincidence; but we hardly have the evidence
to decide whether Plato was here (as in so much) following the Pytha-
goreans, or the Pythagoreans in question were already acquainted with
the Timaeus, or, finally, Simplicius was confusing the Pythagoreans and
Plato or regarding the Timaeus as a legitimate source of Pythagorean
doctrine.

Most expositors slide rather quickly over the application of the term
‘counter-earth’ to the moon. It seems incredible that this was its
original reference, and it is best explained on the same lines as the
designation of the earth as a star: these more conservative members of
the school took the words out of the mouth of Philolaus (if it was he),
but applied them to the older scheme.

The belief that there is fire in the interior of the earth is a natural
inference from observation of volcanos and hot springs. The Greeks
had also a more potent reason for it. It was commonly believed among
them that all life, animal and human as well as vegetable, originated
from within the earth. Going back to the immemorial worship of
earth as the Great Mother, this belief survived to be rationalized and
clothed in scientific terms by the philosophers.> At the same time the
essential elements of life were universally held to be heat and moisture,
the former the active agent which animates a passive, moist material.
In one form of the theory (exemplified by Anaximander) the only source

* Two other examplesof yvfioiosin this sense: Xenocratesis called & yvnoidstaros Tév TTA&rwvos
&xpoorrd@v by Simplicius (Phys. 1165 . 34), whereas Diogenes Laertius accords this place to Aristotle
in the words & yvnoubraros T&v TA&Twvos padnTdv (v, 1).

? For a full treatment see Guthrie, Jrz the Beginning, chh. 1 and 2.

I
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“of heat mentioned is the sun, but both myth and philosophy preserve
traces of the idea that the heat as well as the moisture came from inside
the earth, where the first living creatures were formed and whence
they thrust themselves to the light. This was the teaching of Empe-
docles, though for him, in the period of Strife’s ascendancy which he
is describing, the fire within the earth must be thought of as trapped
there, and striving to join its like at the periphery. So fr. 62:

Come now, hear how fire, as it was separated, raised up the darkling shoots
of miserable men and women. Not erring nor ignorant is the tale. Whole-
natured forms first arose from the earth, having a portion both of water and
of heat. These the fire sent up, wishing to come to its like.

That is, under the influence of Strife, which represents the tendency of
like to join its like and shun foreign substances, the heat in the earth
was drawn towards the main mass at the circumference of the cosmos.

Empedocles speaks again of a fiery core to the earth in fr. §2: “Many
a fire burns beneath the earth’ (cf. A68). He was a Western philosopher
whose thought, especially on its religious side, had much in common
with Pythagoreanism, and in his native Sicily both volcanic eruptions
and hot springs were familiar phenomena. Plato, who in the Phaedo
(111D) asserts likewise that there are ‘great rivers of fire’ as well as
liquid mud within the earth, explicitly compares this state of things
with Sicilian Etna.

This arrangement of a central earth with fiery core is by no means
inconsistent with the generation of the cosmos from a fiery seed or
unit in the centre of an undefined mass of air or vapour. Moreover the
generative power of the fiery unit-seed of the Pythagoreans links
naturally, in the geocentric scheme, with the universal belief in the
generative power of the earth, in which the activating principle was
always heat. Early Pythagorean cosmogony and cosmology can
perhaps be dimly seen united in an admittedly superficial and confused
account of the late mathematical writer Anatolius:*

Moreover the Pythagoreans said that at the centre of the four elements there
lies a fiery monadic cube. . . . In this respect the followers of Empedocles and
Parmenides and indeed most of the ancient sages appear to follow the Py-

* Third century A.. From his treatise On the Numbers up to Ten, ed. Heiberg (1900), p. 30.
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thagoreans, for they say that the unitary substance is situated in the middle
like a hearth and maintains the same position on account of its even balance.
Euripides, too, like the disciple of Anaxagoras which he had become, refers
to the earth in these terms: ‘Wise mortals deem thee hearth.’

The “fiery monadic cube’* suggests the generative fiery unit, and by the
comparison with Empedocles and Parmenides, whose cosmologies were
certainly geocentric, the author is presumably conveying that all alike
gave a fiery interior to the earth. The unmetrical misquotation from
Euripides® is only one of a number of instances of the name ‘Hearth’
(Hestia) applied to the earth in Greek literature, which perhaps attests
the same belief in fire at its centre, just as we are told that Philolaus,
having displaced the earth from the centre of the cosmos, transferred
the name to the central fire. Sophocles gave earth that title in his
Triptolemus, and it may be taken as certain that the goddess Hestia
who in Plato’s Phaedrus ‘abides alone in the gods’ dwelling-place’,
while the other gods circle the heavens, personifies the central and
stationary earth.3 Plutarch speaks of Cleanthes the Stoic asserting that
Aristarchus deserved punishment because with his heliocentric theory
he “displaced the hearth of the universe’.

The evidence collected in the last few pages suffices to show () that,
besides the Philolaic cosmos, there was also in vogue among the
Pythagoreans a geocentric scheme in which the earth was believed to
have a core of fire, (4) that this belief agreed with one already current in
popular thought and shared by certain other philosophers.

A question that naturally arises at this point is that of the shape of the
earth in relation to the history of Pythagoreanism. The date of the
discovery of its sphericity has been the subject of much discussion,
which cannot be fully considered at the moment, but the soundest

T Why a cube, it would be hard to say. There is no evidence that the Pythagoreans equated
fire with any other figure than the tetrahedron, and for the atomists an atom of fire was spherical.
The idea may have originated with someone who held the fluxion theory of the generation of
solids, according to which the first, or simplest, solid was not a tetrahedron but a cube.

* Zotiav 8¢ o° ol cogol PpoTdw dvopdzouaw. The correct version is given by Macrobius (Eur.

fr. 944 N): xad I piiTep- dotiav 8¢ o° of cogol

BpoTdv keoUow fipévny &v albépl.
3 Soph. fr. 5§58 N. (615 Pearson), Plato, Phaedrus, 247A. Cf. Hackforth, Plato’s Phaedrus, 73.
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conclusion seems to be that it was not put forward until the late fifth
century.” There are certainly no good grounds for attributing it to
Pythagoras himself. For this the only evidence is (a) a doubtful
passage of Diogenes Laertius (VIi1, 48, quoting Favorinus, a polymath
of the second century A.D.) which uses the ambiguous word ‘round’
(oTpoyytAnv) and in the same sentence quotes Theophrastus as giving
the credit not to Pythagoras but to Parmenides; and (4) a statement in
Agtius (111, 14, 1, Dox. 378) which credits Pythagoras with having divided
the earth into five zones on the analogy of the sky. But even if these
writers categorically attributed the discovery to Pythagoras, that would
mean no more than that it was known as a Pythagorean tenet. (Ac-
cordingfo Diogenes, even Anaximander said the earth was spherical,
which must be false; cf. the evidence on p. 98, above.) It is probable,
_ though not certain, that Parmenides and Empedocles believed the earth
to be flat,? as did Diogenes of Apollonia, Anaxdgoras, and Democritus.
The retention of this view by the last-named (vouched for by Aristotle,
De Caelo, 294b14) is especially significant, for he was one of the
scientific giants of the second half of the fifth century. Strictly speaking,
he seems to have taught that the earth wasa disc with a concave surface
(Aét. 11, 10, 5, DK, A94), presumably in an attempt to explain the
observable changes in the horizon as one’s own position changes
(which finally of course became a proof of its sphericity; see Aristotle,
De Caelo, 297D 30ff.). This reasonis explicitly attested for his approximate
contemporary Archelaus (DK, 6oa4), and the view of the earth as a
‘kneading-trough’ gets a contemptuous mention from Plato (Phaedo,
99B). Aristotle provides evidence that the flat-earth theory still had
lively defenders in his own time (see De Caelo, 293b33{f.).
Thus the balance of the evidence leads us to believe that the Pytha-
goreans of whom Aristotle and Alexander Polyhistor spoke, who
taught that the earth is spherical, belonged to the 145t two generations
of the school, in the late fifth and early fourth centuries. This points

* Herodotus mentions tales of men who sleep for six months and of Phoenicians who circum-
navigated Africa and found the sun on their right while sailing westward. Both stories he dis-
misses as incredible (Hdt. 1v, 25 and 42). Dreyer (Planetary Systems, 39) says they show that
already ‘some people must have been able to perceive the consequences of the earth being a
sphere’; but all they show is that these phenomena were observed. It does not follow that they
were correctly explained.

* Against Burnet, EGP, 190 see Morrison, JHS, 1955, 64, and Heidel, 4JP, 1940, 14f.
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particularly to Philolaus, the probable author of the planetary theory
of the earth and counter-earth. The earliest mention of a spherical
earth in extant literature is in the Phaedo of Plato.! Plato however,
like the Pythagoreans of whom Alexander spoke, puts it in the centre
of the cosmos.

The cosmology of the Pythagoreans includes of course their extra-
_ordinary theory of the ‘harmony of the spheres’, which so caught the
fancy of later generations in the ancient world and at the Renaissance,
_not least among the English Elizabethan writers. Its details varied in
accordance with changing theories of planetary motions—guae (to
quote Censorinus) sz vellem in unum librum separatim congerere, tamen
in angustiis versarer.* But the idea itself is of immense importance as
perhaps the supreme example of the Pythagorean attempt to explain the
whole vast cosmic plan by reference to the basic discovery of the
founder: the all-pervading influence of, and intimate connexion be-
tween, the laws of mathematics and of music. As Plato approvingly
expressed it: ‘Just as our eyes are made for astronomy, so are our ears
for harmonious motion, and these two sciences are sisters, as the
Pythagoreans say and we agree.’

Plato’s agreement went so far that he incorporated the melody of the
stars in his own myth at the end of the Republic, and that is the first
exposition of it in extant Greek literature.3 Since he cannot touch such
a theme without adorning it, he adds, as a picturesque embroidery to
his myth, that the sounds are produced not by the moving stars them-
selves, but by the voice of a Siren stationed on the circle of each; but a
clear and critical account is given by Aristotle in De Caelo (290b12Af.
That the theory is Pythagorean he does not explicitly state at this point,
but only later when he has passed to criticism of it and speaks, at

* 110B Gomep of Swdexdokutor opaipen. Mr J. S. Morrison (Phronesis, 1959, 101 L) argues that
even here the earth is not described as spherical. Iam not convinced. In particular it seems
unlikely that in the comparison with the balls we are meant to think only of their colours to the
exclusion of their shape.

* Readers interested in the finer points of Greek astronomy may be referred to the still standard
work of He