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Preface 

The first version of this book, the result of my research into early 
Pythagoreanism, was written in 1990-2, when I spent two years at the 
University of Konstanz as a Fellow of the Alexander von Humboldt 
Foundation. The Russian version was published in St Petersburg in 
1994, and a German translation, made on the initiative of Wolfgang 
Schuller (Konstanz), appeared in Berlin in 1997. For some time 
I felt that [could hardly add anything substantially new to what 
I had already written about Pythagoras and the early Pythagoreans. 
My work on a book about the Peripatetic Eudemus of Rhodes, the 
author of the first works on the history of science, led me to look at 
the discoveries of Pythagoras and the Pythagoreans in the exact 
sciences from a slightly different point of view and alter my percep­
tions. The direct cause of my return to work on Pythagorean material 
was a kind suggestion from Helmut Flashar (Munich) that I should 
write the chapters on Pythagoras and the most important Pythagor­
eans for a new edition of the Ueberweg- Praechter Grundriss der 
Geschichte der Philosophie. When one considers each representative 
of the Pythagorean school individually, one is reminded how unique 
they all were and how different their views are from the number 
philosophy which Aristotle attributed to the Pythagoreans in general 
and to no single individual. This is one of the many reasons why we 
ought to be very cautious about the Pythagoreans as a collective 
identity, for this is the very area of classical tradition where we can 
expect to encounter the grossest distortions. 

I am much indebted to Hilary O'Shea at Oxford University Press 
for her support of my project and patience tn waiting for it to reach 
completion. When I began reworking my book in 2006 I little thought 
that it would take almost five years, or that the revision would be so 
extensive. While the basic structure is unchanged, the te>..1: has been 
rewritten and several new sections and whole chapters added. In 
particular, I have achieved substantial progress on the question of 
why the number philosophy that Aristotle ascribes to the Pythagor­
eans is so similar to Plato's unwritten doctrine. This required a special 
chapter. I have now resolved in different ways many of the particular 
questions which I considered in the first edition, partly thanks to new 



Preface vii 

publications which have appeared in the interval. The first and most 
complex part of the work was done while I was a Fellow at the 
Netherlands Institute for Advanced Study in Wassenaar (NIAS) 
(2006-07). To live and work in Wassenaar was a great pleasure, and 
I would like to express my most sincere gratitude to the NIAS for that 
very fruitful year. I owe the same debt of gratitude to the Maison des 
Sciences de !'Homme (Paris), and especially the Alexander von 
Humboldt Foundation, whose support I enjoyed during the conclud­
ing stage of the project, in spring 2009 and smnmer 2010. For this 
I would like to thank Andre Laks (Sorbonne) and Gereon Wolters 
(University of Konstanz), who unfailingly supported my scholarly 
endeavours. 

Andrew Barker (Birmingham), Paul Keyser (New York), and Jens 
H0yrup (Roskilde, Denmark) read individual chapters of this book, 
and Constantin Macris (Paris) and Bruno Centrone (Pisa) read it in 
its entirety. Their numerous corrections and valuable comments have 
greatly improved it. They have my sincere gratitude. I am particularly 
grateful to the English translators of my book, Kevin Windle and 
Rosh Ireland (Canberra). My collaboration with them has been very 
close and friendly, in spite of the distance separating us. 

Leonid Zhmud 
St Petersburg, June 2011 
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Introduction 

The Pythagorean Question: Problems, 
Methods, and Sources 

The modern history of the study of Pythagoreanism, which began 
with August Bockh's book on Philolaus,1 now reaches back almost 
two centuries. In that time hundreds if not thousands of books and 
articles have been written about Pythagoras and the Pythagoreans,2 

yet the body of facts on which all scholars would agree is far from 
large, and widely differing and often mutually exclusive interpreta­
tions are legion. The Pythagorean question remains one of the most 
intricate in the history of early Greek science, philosophy and religion 
and has every chance of being consigned to the category of insoluble 
problems. 

This is not because every generation takes a new view of the 
personality and teaching of Pythagoras: this is common to all Greek 
thinkers who, like Socrates, Plato and Aristotle, retain their intellec­
tual appeal in the modern world. It is not even because of the 
existence of almost insurmountable differences of opinion within 
each generation of scholars, all divided into their own disciplines 
(philology, the histories of science, of medicine, philosophy, religion, 
etc.) and national schools of thought, each resting primarily on its 
own tradition. The problem as I see it lies in the fact that within the 
scholarly community no consensus has yet been reached on the most 

1 A. BOckh, Philolaos des Pythagoreers Lehren nebst den Bruchstii.cken seines 
Werkes (Berlin, 1819). 

2 See the general and specialized bibliographies: L. Paquet et al., Les PrCsocratiques: 
Bibliographie analytique (1879-1980), 2 vols. (Paris, 1988-9); L. E. Navia, Pythagoras: 
An Annotated Bibliography (New York, 1990); id., The Presocratic Philosophers: An 
Annotated Bibliography (New York, 1993); B. SijakoviC, Bibliographia Praesocratica 
(Paris, 2001). 
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fundamental facts and the separation on the basis of these of soluble 
problems from fundamentally insoluble. Although no 'definitive' 
interpretation of Plato's philosophy is possible, there is general agree­
ment that Plato was a pupil of Socrates, the teacher of Aristotle, and 
the author of philosophical dialogues. But as to whether Pythagoras 
,.,ras taught by Egyptian priests or by Pherecydes of Syros, whether he 
studied philosophy and science, whether there were any texts that he 
himself ·wrote, whether his students included mathematidans and 
philosophers - all this remains the subject of debate. 

To hope for a solution to the Pythagorean question in these 
circumstances would be an unforgivable illusion. Having spent 
many years in the study of Pythagoreanism, I have no such illusions. 
If I am returning to this problem it is only because !'remain convinced 
that, like any other complex scientific problem, it can be broken down 
into a number of smaller, particular ones, which may prove amenable 
to solution. There are many facts on which agreement may be 
reached; there is also an undoubted hierarchy of interpretations, 
ranging from those admittedly impossible or unverifiable to those 
which are more probable and internally consistent The fact that the 
situation is not hopeless, given - naturally - a willingness to accept 
the facts and take account of the achievements and errors of our 
predecessors, is indicated by the resolution of one particular question 
of great importance, that of the authenticity of the fragments of the 
Pytl1agorean Philolaus (c.470-c.400). 3 

It is hardly a matter of chance that Bockh was the one who posed 
this question, given that he understood classical philology as Alter­
tumswissenschaft, whose task was to investigate the ancient world 
in its entirety. Pythagoreanlsm sets before us precisely the kind of 
problem in which politics and religion, philosophy and science are 
closely intertwined. Before all else it was necessary to demarcate 
the range of most reliable sources, and Bockh's choice proved to 
be completely correct: the fragments of Philolaus are 'ein lichter 
Punkt' in the 'labyrinthischen Gewirre der Oberlieferungen iiber die 
Pythagoreische Weisheit und Pythagoreische Gesellscbaft, welche 
groBentheils <lurch spate und urtheilslose Schriftsteller ... zu uns her­
iibergekommen sind'.4 If these fragments are spurious it is extremely 
difficult to assert tliat a scientific and philosophical school existed 

3 This and all other ancient dates are sc unless otherwise indicated. 
4 Bockh, Philolaos, 3. 
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within the framework of early Pythagoreanism, that is, from Pytha­
goras to Philolaus. The question posed but not resolved by Biickh 
was discussed for almost a century and a half, during which time 
some scholars leaned towards accepting the authenticity of all the 
fragments of Philolaus and others doggedly rejected them. A solution 
was found by Walter Burkert in his epoch-making book. Burkert was 
the first to divide the fragments of Philolaus into two unequal parts 
and demonstrate convincingly that the smaller part (B 1-7, 13, 16-17) 
was authentic, while the others bore the stamp of later ideas and 
terminology that was alien to the Presocratics. 5 

Burkert, who did much to revolutionize the study of Pythagorean­
ism, demonstrated yet again that success in this field, even partial 
success, can be achieved only by examining the sources thoroughly 
and sifting out those which can provide a basis for our reconstruc­
tions. Most of the information from the classical period about Pytha­
goras and early Pythagoreanism has been preserved in the work of 
later writers; separating it from the accretions of the Hellenistic and 
Imperial eras is extraordinarily difficult. The results of nineteenth­
century research in this field were summed up by Eduard Zeller, who 
noted that the further we get from the time of Pythagoras, the greater 
the quantity of sources, while the reliability of these declines.6 Zeller's 
attempt to rely on sources from the fifth and fourth centuries and that 
part of the later tradition which concurs with them on important 
details appears fully justified to this day. Burkert made important 
corrections to Zeller's approach, showing that it is a necessary but not 
a sufficient condition, since the early sources are also problematic and 
contradictory. In part this is due to their fragmentary nature, but the 
main difficulty is that they not only relate to various aspects of ancient 
Pythagoreanism in its almost 200-year history - from the rise of the 
Pythagorean community in Croton in c.530 to the disappearance of 
the school after 350 - but they also give varying interpretations of 
those aspects. Burkert distinguished two basic lines of interpretation, 
the Platonic and the Aristotelian, giving clear preference to the latter.7 

One of the aims of the present study is to show that the Aristotelian 
interpretation of Pythagoreanism, which most scholars are inclined to 

5 Burkert, 218 ff. One of his predecessors was R. Mondolfo, 'Sui frammenti di 
Filolao', RFIC 15 (1937), 225-45. See also Zeller i. 371 n. 3. 

6 Zeller i. 364. For a review of sources, see Zeller and Mandolfo L 313-85. 
7 Burkert, 53 ff., esp. 79 f. 
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accept, does not really deserve credit, whereas the very existence of 
the Platonic interpretation, as defined by Burkert, is open to question. 

Burkert' s conclusion on the authenticity of some of Philolaus' 
fragments was accepted surprisingly quickly by the great majority of 1 
students of Presocratic philosophy. However, as usually happens in 
science, the solution of one particular problem immediately gives rise 
to new ones. Burkert 'rescued' some of the fragments of Philolaus, but 
not Philolaus as a philosopher and scientist himself. Burkert regarded 
Philolaus as a figure representing the transition from the religious­
mythological lore and number symbolism of the time of Pythagoras 
to Pythagorean science represented by the generation of Archytas. 
Carl Huffman, who relied heavily on Burkert's analysis, tried to move 
further forward and reconstruct as fully as possible the philosophical 
and scientific teaching of Philolaus, which survived in the authentic 
fragments and testimonia.8 In the attempt to 'rescue' Philolaus, as a 
philosopher and scientist, Huffman considered it possible to sacrifice 
both Pythagoras and practically all Pythagoreans before Philolaus. 
None of them, in his view, were scientists or philosophers, or if they 
were, they failed to set down their ideas in writing. Naturally, Huff­
man came up against a serious problem in making Philolaus a bearer 
of the Pythagorean tradition. He resolved it by presenting a Philolaus 
who, while never completely ceasing to be a Pythagorean, becomes 
increasingly 'Presocratic'. 9 

The same approach may be seen in Huffman's fundamental 
new work on Archytas, based on a detailed analysis of all available 
sources.10 Huffman is the first scholar to present such a full picture 
of this outstanding Pythagorean scientist, philosopher and politician, 
who exerted considerable influence on Plato. However, the Pythago­
reanism of Archytas explains hardly anything in his science 
and philosophy; moreover, he himself needs to be explained, since it 
emerges that he did less to continue Pythagoras' line than to break with 
it. Why did the contemporaries of Philolaus and Archytas consider 
them Pythagoreans, and what did it mean to be a Pythagorean in the 

8 C. A. Huffman, Philolaus of Craton: Pythagorean and Presocratic (Cambridge, 
1993). According to Huffman's analysis, testimonia A 7a, 9-10, 16-24, 27-9 are 
authentic. 

9 Cf. L. Zhmud, 'Some Notes on Philolaus and the Pythagoreans', Hyperboreus 4 
(1998), 243-70. 

10 C. A. Huffman, Archytas ofTarentum: Pythagorean, Philosopher and Mathema­
tician King (Cambridge, 2005). 
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fifth century? Is Pythagoreanism possible without Pythagoras, like 
Orphism without Orpheus, of whose personality we have absolutely 
no need; or is Pythagoreanism possible in spite of Pythagoras, like 
some intellectual and spiritual movements which have evolved in 
directions opposite to the designs of their founders? I do not believe 
that much can be achieved by taking this path. While acknowledging 
that Pythagoras is the most complex component of the Pythagorean 
question, we should aim not to cast him aside, but to try and find the 
links connecting him with the Pythagoreans of the sixth to fourth 
centuries, and through them with the larger phenomenon of ancient 
Greek Pythagoreanism. To divide the larger problem into a number of 
smaller ones - Pythagoras, the Pythagorean school, the Pythagoreans, 
Pythagoreanism - seems to me if not a guarantee of success at least a 
step in the right direction. 

What are the connections between these related but not fully 
overlapping concepts? The Pythagorean school includes only those 
Pythagoreans who left their mark in philosophy, science, and medi­
cine. 'The Pythagoreans' is a more general term, which also embraces 
those who were members of the Pythagorean political societies (hetair­
iai) and/or representatives of the Pythagorean way of life. Both these 
groups ceased to exist in the middle of the fourth century, and with 
them went ancient Pythagoreanism. But Pythagoreanism as a whole, 
as the totality of what was conveyed in antiquity (and often later) by 
the name of Pythagoras, lived on after that, and with time assumed 
new forms. Among its filiations were 'Pythagorizing' philosophers, for 
example, Diodorus of Aspendus (second half of the fourth century), 
who had nothing to do with the politics, philosophy, or science of 
the Pythagoreans but merely led an ascetic way of life which had 
become popular. Their reflection in Middle Comedy, the so-called 
Pythagorists, often appeared on the Athenian stage after the mid­
fourth century as indigent preachers of metempsychosis and vegetari­
anism (DK 58 E). 

Even clearer evidence of the end of ancient Pythagoreanism is 
provided by the pseudo-Pythagorean writings which appeared at 
the turn of the third century, signed with the names of Pythagoras 
and historical or invented Pythagoreans. 11 These texts, whose authors 

11 For discussion of the date and place of the creation of the pseudo-Pythagorean 
literature, see W. Burkert, 'Hellenistische Pseudopythagorica', Philologus 105 (1961), 
16-43, 226~46; id., 'Zur geistesgeschichtlichen Einordnrmg einiger Pseudopythagorica', 
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are still unknown, were fabricated throughout the Hellenistic period 
and the early Roman Empire without any discernible link with the 
original writings of the Pythagoreans of the fifth and fourth centu­
ries.12 The 'Pythagoreanism' of pseudo-Pythagorean writing comes : 
down to a small number of very general notions which had a well­
known connection with Pythagoras and his school: arithmology, 
cosmic and musical harmony, etc. As a rule the authors of these 
works relied on Academic and Peripatetic interpretations of Pytha­
goreanism, or directly on the theories of Plato and Aristotle. 
Published under the name of Pythagoras and his disciples, these 
writings were evidently intended to demonstrate precisely whom 
Greek philosophy had to thank for all that was best in it. The 
abundance of this material stands in contrast to its almost complete 
uselessness for any historical reconstruction of the teachings of 
Pythagoras and the Pythagoreans. 

The growing body of pseudo-Pythagorean literature, the revival of 
dogmatic Platonism, and the undying fame of Pythagoras laid the 
ground in the first century for the birth of Neo-Pythagoreanism. 
Along with the pseudonymous tracts appeared the writings of those 
who saw themselves as followers of the Platonized Pythagoras, but 
-wrote in their own names. With few exceptions, all known neo­
Pythagoreans of whom written works or fragments are preserved 
were Platonists: Eudorus of Alexandria (second half of the first 
century), Moderatus of Gades and Apollonius of Tyana (second half 
of the first century AD), Nicomachus of Gerasa and Numenius 
of Apameia (second century AD), and others.13 The final synthesis of 
Neoplatonism and neo-Pythagoreanism was achieved by such 

in K von Fritz (ed.),Pseudepigrapha I (Geneva, 1971), 25-55; H. Thesle:ff,An Introduc­
tion to the Pythagorean Writings of the Hellenistic Period (Abo, 1961); id., 'On the 
problem of the Doric pseudo-Pythagorica', Pseudepigrapha I, 57-102; A. Stii.dele, Die 
Briefe des Pythagoras und der Pythagoreer (Meisenheim am Glan, 1980); B. Centrone, 'La 
letteratura pseudopitagorica: origine, diffusione e finahta', in G. Cerri ( ed.), La letteratura 
pseudepigrafa nella cultura greca e romana (Naples, 2000), 429-52. 

12 H. D0rrie, 'Der nachklassische Pythagoreismus', RE 24 (1963), 271. 
13 See J. Dillon, The Middle Platonists, 2nd edn. (London, 1996). 'To propound 

Pythagorean views, or adopt Pythagorean practices, was not an alternative to being 
Platonist: depending on one's position in a long-running debate, Pythagoreanism was 
Platonism properly interpreted or Platonism with optional extras', G. Clark, 'Philo­
sophic Lives and the Philosophic Life: Porphyry and Iamblichus', in T. Hiigg and 
P. Rousseau (eds.), Greek Biography and Panegyric in Late Antiquity (Berkeley, 
2000), 36. 
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important figures for the Pythagorean tradition as Porphyry of Tyre 
(c. AD 235-c.305), the pupil of Plotinus, and especially Iamblichus 
of Chalcis in Syria (c. AD 245-c.325), the pupil of Anatolius and later 
Porphyry. Porphyry's Life of Pythagoras and Iamblichus' On the 
Pythagorean Life, with Nicomachus' popular introductions to mathe­
matics, became canonical texts which defined the picture of Pytha­
goras and his school right down to the nineteenth century. 

Thanks to the collective efforts of many generations of admirers 
and interpreters, Pythagoreanism was the only strain of Presocratic 
thought to survive, albeit in much-modified form, until the end of 
antiquity, and Pythagoras vied with Socrates and Plato (far outstrip­
ping their predecessors) in influence on thinkers oflater eras.14 Here, 
however, it would be more fitting to speak of 'Pythagoras', the author 
of the pseudepigrapha, the hero of aretalogical biographies and fan­
tastic novels, than of the real historical figure of interest to us. These 
two hypostases of Pythagoras bear roughly the same relationship to 
each other as Alexander the Great and the protagonist of A Novel 
about Alexander, except that Pythagoras did not have any Ptolemy or 
even any Callisthenes of his own. This being so, any interpretation of 
him as a person, of his teaching and his work, is far more problematic 
than is the case with Philolaus, Archytas, and many other Pythagore­
ans. Although the central figure in pseudo-Pythagorean literature is 
not Pythagoras but Archytas, and for every authentic fragment of 
Philolaus and Archytas there are several (sometimes several dozen) 
that are spurious, it remains possible to set against these late forgeries 
some quite tangible evidence. In the case of Pythagoras' teaching, the 
basis of our reconstructions is much less sure. For this reason, even if 
we confine ourselves to establishing the vast but elusive influence of 
Pythagoras on Archaic and Classical culture, historians inevitably 
draw on something which lies outside the limits of the sources: 
their own general views on the rise of Greek philosophy and science, 
and on the influence exerted on these by Greek religion and Oriental 
knowledge. By superimposing on this historical background what is 
known of Pythagorean religion, philosophy, and science in the sixth 
to fourth centuries, they then try to determine the contribution of 

14 On Pythagoreanism in the Middle Ages and the modem age, see Kahn, 157 ff.; 
Ch. Riedweg, Pythagoras: His Life, Teaching, and Influence (Ithaca and London, 
2005), 169 f.; Ch. Celenza, Piety and Pythagoras in Renaissance Florence: The Symbo­
lum Nesianum (Leiden, 2001). 
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Pythagoras himself. Given the varied nature of the initial premises, it 
is clear that the results will rarely be conclusive. 

If we turn to the sources, the difficulties are not limited to the usual 
ones faced in studying the Presocratics, like interpreting philosophi­
cal and scientific views which are to be reconstructed on the basis of a 
small number of fragments and indirect evidence. From Pythagoras 
himself not so much as one line has reached us. Apparently he really 
did not write anything. 15 All that remains is the deep mark he left in 
the ancient tradition, a mark which is very difficult to interpret. In the 
literature of the fifth and fourth centuries Pythagoras already emerges 
as an outstanding thinker and mathematician, a religious and ethical 
reformer, a wise teacher, an influential politician, a demigod to his 
disciples and a charlatan to some of his contemporaries, and the 
founder of a scientific school that was at the same time a religions 
brotherhood. These contradictory views, both ancient and modern, 
may largely be attribntable to his unique personality. In him, it seems, 
are found almost all those departures from the 'normal' Presocratic as 
an author of a philosophical work, which characterized other thinkers 
of his era - Thales, Empedocles, Archytas. 

Thales, an older contemporary of Pythagoras, also wrote nothing, 
but here we are dealing with a problem of a quite different order. The 
philosophy of Thales remains his alone, provided, of course, that we 
overlook the fact that it was the first in Greece. No arguments 
developed about him in the schools of Plato and Aristotle; we know 
of no 'Thalesians' or 'neo-Thalesians', whereas the Pythagoreans and 
neo-Pythagoreans are well known. Pythagoras had more followers 
and disciples than any of the Presocratics even in his lifetime (and 
many more after his death). By analysing various aspects of ancient 
Pythagoreanism, we can establish the areas in which the influence of 
Pythagoras was most enduring. At the same time, the wide variety of 
individuals and forms which we see in Pythagoreanism inevitably 
raises the question: do all elements of ancient Pythagoreanism owe 
their existence to its founder? Some general considerations and his­
torical parallels suggest they do not, and there are still fewer grounds 

15 )1though the established view that Pythagoras wrote nothing developed only in 
the age of Hellenism, it does not follow from this that he actually did set anything 
down. Cf. Ch. Riedweg, "'Pythagoras hinterliess keine einzige Schrift" - ein Irrtum?', 
Mus. Helv. 54 (1997), 65-92. 
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to argue for direct continuity with regard to Pythagoreanism after the 
mid-fourth century. 

As often happens, the decline of the Pythagorean school after 
350 coincides with a veritable boom in philosophical and historical 
literature about Pythagoras and the Pythagoreans, first in the Acad­
emy and the Lyceum, and later outside these. Even the Stoic Zeno 
wrote his IIv0ayop,K6. (D.L. VII, 4). In the last third of the fourth 
century at least four biographies of Pythagoras were written, and 
with each century that passed their number increased, while 
pseudo-Pythagorean writings multiplied at an even greater rate.16 

The neo-Pythagorean biographers Nicomachus and Apollonius 
selected from this large body of literature the material that best suited 
their tastes and views, and combined it with Platonism and the 
popular religious notions of their time. This trend was continued by 
their Neoplatonic successors Porphyry and Iamblichus, who created 
the image of Pythagoras the 'divine sage' at a time when the influence 
of Christianity was already rapidly increasing. The biography found 
in the collection of Diogenes Laertius is more sober, but like all the 
other biographies of Pythagoras which have come down to us it is the 
product of literary invention and of use only on those rare occasions 
when it relies directly or indirectly on the scant trustworthy evidence 
to be found in the fourth-century writers - Aristoxenus, Dicaearchus, 
Neanthes of Cyzicus, Timaeus of Tauromenium, and others. 

The critical investigations into the late tradition begun by Zeller 
were carried further by Erwin Rohde, Armand Delatte, Isidore Levy, 
Andre-Jean Festugiere, Kurt van Fritz, Walter Burkert, and others.17 

Their research showed that material on ancient Pythagoreanism 
dating back to fourth-century authors survived in texts from the 
Hellenistic and Roman periods only in the form of occasional 
brief passages. Unlike the search for secondary sources, attempts to 

16 In all, six biographies of Pythagoras have come down to us. They range from a 
few pages in the Suda to a whole treatise by Iamblichus. In this Pythagoras outstripped 
even Plato and Aristotle. 

17 Rohde, 102 ff.; J. Mewaldt, De Aristoxeni Pythagoricis sententiis et Vita Pytha­
gorica (diss. Berlin, 1904); W. Bertermann, De Iamblichi vitae Pythagoricae fontibus 
(diss. K6nigsberg, 1913); Delatte, Lit.; id., Pol.; id., Vie; H. Jager, Die Quellen des 
Porphyrios in seiner Pythagoras-Biographie (diss.; Zurich, 1919); Levy; A-J. Festu­
giere, 'Sur la "Vita Pythagorica" de Jamblique' (1937), in his Btudes de philosophie 
grecque (Paris, 1971), 437-62; von Fritz, Pol.; id., 'Pythagoras', RE 47 (1963), 171-203; 
Burkert. 
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reconstruct authentic Pythagorean te;;..1-s from the fifth and fourth 
centuries brought no result. The idea that the Pythagorean Memoirs 
transmitted by Alexander Polyhistor are a fourth-century source was 
rebutted by Willy Theiler, and later by Festugiere.18 Theiler showed 
that the greater part of the Pythagorean texts examined by Delatte 
(including the famous 'IEpo, t\oyo,;) were late forgeries.19 The inter­
pretation of Pythagoras' speeches, found in Iamblichus, as a fifth­
century source has also been rejected,20 as has Corssen's theory that 
Androcydes' book On Pythagorean Symbols was written by a fourth­
century doctor. 21 Perhaps because of the absence of palpable success 
in this area of Quellenforschung, in recent decades very few scholars 
have ventured far into it. Most such attempts have proved to be only 
one more rehearsal of previously rejected ideas,22 or an unwarranted 
revision of well-established opinions.23 A tendency now widespread 
in classical philology to suppose that many late authors who were 
previously regarded as compilers were in fact not compilers24 has also 

18 See M. Wellmann, 'Eine pythagoreische Urkunde des 4. Jh. v.Chr.', Hermes 54 
(1919), 225-45; Delatte, Vie, 197 ff.; W. Wiersma, 'Das Referat des Alexandros Po!y­
histor iiber die Pythagoreische Philosophie', Mnemosyne 10 {1941), 97-112. Cf. 
W. Theiler, Review, Gnomon 2 (1926), 147-56; Levy, 74 f.; A-J. Festugiere, 'Les 
«Memoires pythagoriques" cites par Alexandre Polyhistor', REG 58 (1945), 1-65. 
Zeller, iii. 2, 103 ff., 108, dated the Memoirs in the late 2nd - early 1st cents. 

19 See also K. von Fritz, 'Pythagoreer', RE 47 (1963), 239 ff. 
20 See A. Rostagni, 'Pitagora e i Pitagorici in Timeo' (1914), in his Scritti minori, 

ii/1 (Turin, 1956), 3-50; id., 'Un nuovo capitolo nella storia della retorica e della 
sofistica' (1922), in Scritti minori, i (Turin, 1955), 3-59; Delatte, Lit., 85 f; id., Pol., 39 f.; 
cf. Burkert, 104 n. 37. 

21 See P. Corssen, 'Die Schrift des Arztes Androkydes ll ep, ,rv8ayopLJ<wv cvµ/36-
,\wv', RhM 67 (1912), 240-62. Cf. Burkert, 167 n. 9. On Androcydes see below, 
171, 192. 

22 De Vogel, 70 ff., argued that the speeches of Pythagoras reported by Iamblichus 
are an early source. Cf Burkert, 104 n. 37; id., Review, Gymnasium 74 (1967), 458-60; 
M. Zucconi, 'La tradizione dei discorsi di Pitagora in Giamblico', Vita Pythagorica, 
37-57, RFIC 98 (1970), 491-501. The suggestion of J. C. Thom, The Pythagorean 
Golden Verses (Leiden, 1995), that the pseudo-Pythagorean Golden Verses date from 
the 4th century, is even less convincing. 

23 f. Philip, 'The Biographical Tradition - Pythagoras', TAPA 90 (1959), 185 and 
P. Gorman, 'The "Apollonios" of the Neoplatonic Biographies of Pythagoras', Mne­
mosyne 38 (1985), 130-44, rejected the idea that Nicomachus and Apollonius 
wrote biographies of Pythagoras. 

24 This tendency has shown itself e.g. in many recent works on lamblichus: 
D. O'Mea,a, Pythagoras Revived: Mathematics and Philosophy in Late Antiquity 
(Oxford,,1989); G. Staab, Pythagoras in der Spiitantike: Studien ZII De Vita Pythago­
rica des lamblichos von Chalkis (Munich, 2002); M. Lurje, 'Die Vita Pythagorica als 
Manifest der neuplatonischen Paideia', in M. van Albrecht et al. (eds.), Jamblich. 
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done nothing to foster the development of Quellenforschung, which is 
increasingly associated with something hopelessly outmoded. 25 

Nevertheless, whatever the extent of originality of the late antique 
writers and of our faith in nineteenth-century philology, it seems 
obvious that we have not yet exhausted our chances of finding in 
the ancient tradition evidence of the classical period on the Pythago­
reans, even if our searches are not always successful. 26 

An uncritical adherence to the late tradition - still quite often met 
with - poses artificial barriers along the path of research. Is it possible 
to reconstruct the philosophy and science of the early Pytbagoreans if 
their community was dominated by the absolute authority of the 
Master and all doubts were swept aside with 'Ipse dixit', if the teach­
ing before the time of Philolaus was oral and secret, and all achieve­
ments were attributed to Pythagoras?27 But even if we cast aside these 
and similar late legends, it is possible to come to a dead end by placing 
excessive faith in the authorities of the classical era. By restricting our 
research into early Pythagoreanism to the evidence of writers before 
300, we are taking only the first step in our search for reliable sources. 
The legendary tradition about Pythagoras, which reaches back to his 
lifetime, evolved in accordance with the laws of this genre of folklore, 
constantly incorporating similar elements (miracles, prophecies and 
the like), and sometimes losing any tangible connection with the 
person who gave birth to it. In any case, there are no grounds 
whatever for giving the legendary tradition privileged status because 
of its supposed 'archaic' character: virtually every source of a legend 
about Pythagoras has introduced something new. In a similar way 
a legendary tradition developed about the Pythagoreans, which is 
reflected in a book by the Milesian Sophist Anaximander the 
Younger, the Interpretation of Pythagorean Symbols, as well as in 
Aristotle, and later in a long series of new interpretations of 'Pytha­
gorean symbols' (58 C 1-6). 

Pythagoras: Legende - Lehre - Lebensgestaltung (Darmstadt, 2002), 221-52. It is 
revealing that neither O'Meara nor Staab (Pythagoras, 222) analyse Iarnblichus' 
sources. 

25 J. Mansfeld, Studies in the Historiography of Greek Philosophy (Assen, 1990), 345. 
26 Burkert, who had asserted earlier that the story of the mathematici and acusmatici, 

found in Iamblichus, derives from Aristotle ( 192 ff.), was forced to admit that this cannot 
be proved: id., 'Pythagoreische Retraktationen', in W. Burkert et al. (eds.), Fragment­
sammlungen philosophischer Texte der Antike (Gottingen, 1998), 314f. 

" D.L. VIII, 15, 42, 46; Porph. VP 57-8; Iamb. VP 158, 198, 199, 226-7, 246-7. 
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Like no one else among the Presocratics, Pythagoras very soon 
became the subject of constant disputes. Beginning with Xenophanes 
and Heraclitus. almost all of the early tradition is polemical. That is 
why it has far more to say about Pythagoras than about any other : 
thinker of his day. The first book about the Greek philosopher was 
Democritus' Pythagoras (A 33,1). When in the Academy the earliest 
genre of philosophical historiography arose - a monograph devoted 
to an individual thinker or school of thought - among the very first 
specimens were llv0o:y6pna by Xenocrates (fr. 2) and On the Pytha­
goreans by Heraclides of Pontus (fr. 22, 40-1). In addition, Pytha­
goras became the hero of Heraclides' fantastic dialogues Abaris (fr. 
73-5, cf. fr. 90) and On the Woman who Stopped Breathing (fr. 87-9), 
which drew on the legends and elaborated on them. Speusippus wrote 
a book which was to become highly influential, On Pythagorean 
Numbers (fr. 28). It is commonly accepted now that the Platonists 
presented Pythagoras and the Pythagoreans as the precursors of Plato 
and ascribed Academic notions to them. Whether this is the case will 
be examined later (§12.1). At any rate, the Platonists were sympa­
thetic towards Pythagoras and the Pythagoreans. In contrast to 
them lsocrates, the rival of the Academy, was rather ironic about 
Pythagoras' <pLA.oao</,{a (Bus. 28), and his student, the historian Theo­
pompus, expressed great hostility to Pythagoras' philosophy (FGrHist 
115 F 72). 

Discussing the theories of the Presocratics in De caelo, Aristotle 
makes an interesting psychological remark: 'It is what we are all 
inclined to do, to direct our enquiry not to the matter itself, but to 
the views of our opponents' (294b5). Besides his works on individual 
Pythagoreans or against them ( On Archytas' Philosophy, Against 
Alcmaeon), Aristotle wrote two special monographs: On the Pytha­
goreans (fr. 191-6), containing a collection of mostly legendary 
material, and Against the Pythagoreans (fr. 198-205), in which he 
criticized their philosophical and scientific theories.28 He took issue 
with the Pythagoreans in his Physics, De caelo, Metaphysics, and other 

28 In the catalogue of Aristotle's writings (D.L. V, 22-7), dating back to the 3rd 
cent., both works are listed (nos. 97, 101), each one being the size of a book. In about 
the 2nd cent. the two books were combined into a single book, which later writers 
cited using different titles. See P. Morau.x, Les Listes anciennes des ouvrages d'Aristote 
(LouvainJ,951), 107; J. Philip, 'Aristotle's Monograph on the Pythagoreans', TAPA 94 
(1963), 185 ff.; Burkert, 29; 0. Gigon (ed.), Aristotelis opera, iii Librorum deperdi­
torum Jragmenta (Berlin, 1987), 408 ( 
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works, but quite often his true opponents were not so much the actual 
representatives of that school as his colleagues at the Academy. This 
factor left a deep imprint on his interpretation of Pythagoreanism and 
doomed to failure any attempt to view Aristotle uncritically as the 
most reliable source on Pythagorean views.29 The famous 'number 
doctrine',30 passed on by Aristotle, still considered to be the quintes­
sence of Pythagorean philosophy, cannot be found in the early 
Pythagoreans or in Philolaus, and it has proved impossible to trace 
it back to Pythagoras. Aristotle's interpretation of Pythagorean num­
ber philosophy can be understood only in the context of Plato's 
unwritten doctrine and the theories of the Academics that were 
built on it. And while Charles Kahn, the author of a recent mono­
graph on Pythagoras and the Pythagoreans, believes that 'Aristotle 
was the last author to draw a clear distinction between the two 
schools',31 there are good grounds to wonder whether Aristotle really 
made a strict distinction between Pythagoreanism and Platonism, 
and whether he did not ascribe to the Pythagoreans ideas which 
were alien to them. 

Jn the next generation, Theophrastus at least once (Met. 
lla27-b10) linked 'the Pythagoreans' with the principles of Plato's 
unwritten doctrine (in late Hellenism, this became a defining char­
acteristic of a pseudo- and neo-Pythagorean tradition). Fortunately 
this tendency does not affect the individual Pythagoreans who figure 
in his doxographical compendium the Opinions of the Physicists. 
Pythagoras and anonymous Pythagoreans, the bearers of the number 
doctrine, are not included there. The writings about Pythagoras and 
his followers by the Peripatetic Aristoxenus, who in his youth studied 
under the last of the Pythagoreans, paint an idealized portrait of 
philosophers, scientists, and politicians living in harmony with their 
ethical principles. This picture differs from the one found in his 
biographies of Socrates and Plato, which abound in the most varied 
and scandalous accusations. Jn spite of the unconcealed personal 
sympathies and antipathies of Aristoxenus, the teachings which he 

29 One such attempt was by Philip, 5 f. Cherniss's criticism of Aristotle is generally 
excessive, but mostly accurate with regard to the Pythagorean material (Cherniss, 
Criticism); cf. below, §§11.2, 12.2. 

30 Hereafter I will apply the name 'number doctrine' (number philosophy) to that 
form of the philosophy of number according to which the world arose out of numbers 
and consists of numbers, i.e., number is an ontological principle. 

31 Kahn, 65. Cf. Zhmud, 'Some Notes', 259 ff. 
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passed on in his Pythagorean Precepts are suspiciously like those 
of the Academy. Dicaearchus, his less biased colleague from the 
Lyceum, also makes Pythagoras, Plato, and Socrates the heroes of 
his philosophical biographies. In the works of the Peripatetic Eude­
mus on the history of mathematics and astronomy we find a picture 
which is rather different from Dicaearchus', although it does not 
contradict it. 

Thus, if we confine ourselves to sources from before 300, we find in 
them the same basic hypostases of Pythagoras as are discussed in 
contemporary scholarship: a religious teacher, a politician, a philoso­
pher, and a scientist. Although the proportions of these different 
aspects vary in the works of modern scholars, and depend on their 
personal tastes, as a rough approximation the differing views may be 
reduced to two main trends (within which, however, there are sub­
stantial variations). The first accepts in essence the ancient tradition 
of the philosophical and scientific work of Pythagoras and his im­
mediate students.32 The second trend, much more critical of Pytha­
goras, emerges in the early twentieth century, 33 and is most marked in 
Burkert, whose book gave it broad currency. 34 In that view, the early 
(pre-Platonic) tradition contains no evidence of the scientific or 
philosophical work of Pythagoras and his closest followers, and the 
evidence which appeared later is merely a projection of the work of 
the later Pythagoreans - Philolaus, Archytas, and their students - into 
the past. Thus Pythagoras appears principally as a religious teacher 
(a 'shaman' to Burkert, a 'guru' to Riedweg), preaching a doctrine 
close to Orphism, on the transmigration of souls, and founding 
a secret sect in which his followers led a life ruled by stringent and 
absurd taboos. 

32 Guthrie, i. 146-359; K. von Fritz, 'Pythagoras', RE 47 (1963), 171-203; id., 
'Pythagoreer'; de Vogel; van der Waerden; Kahn. 

33 See e.g. H. Vogt, 'Die Geometrie des Pythagoras', Bibl. Mathematica 9 (1909), 
15-54; K. Reinhardt, Parmenides und die Geschichte der griechischen Philosophie 
(Bonn, 1916), 231 f.; E. Sachs, Die fanf platonischen Karper (Berlin, 1917); Frank; 
Levy, 6; W. Rathmann, Quaestiones Pythagoreae Orphicae Empedocleae (diss.; Halle, 
1933), 23ff.; W. A. Heidel, 'The Pythagoreans and Greek Mathematics', AJP 61 
(1940), 1-33; O. Gigon, Der Ursprung der griechischen Philosophie (Basel, 1945), 
142 ff. 

34 See e.g. Knorr, 5 ff; J. Barnes, The Presocratic Philosophers, 2nd edn. (New York, 
1982), 78ff.; Huffman, Philolaus; P. Kingsley, Ancient Philosophy, Mystery, and 
Magic: Empedocles and Pythagorean Tradition (Oxford, 1995); M. Giangiulio, Pita­
gora: le opere e le testimonianze, i-il (Milan, 2000); Riedweg, Pythagoras. 
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It is hardly possible to unite harmoniously all versions of the 
classical sources, because the reality was no less contradictory than 
the tradition. Should we therefore sacrifice one of the aspects of early 
Pythagoreanisrn - the scientific, the philosophical, the political, or the 
religious - as the price of greater inner unity in our reconstruction? 
'A minimalism that eliminates every aspect of tradition which seems 
in any respect questionable cannot help giving a false picture.'35 

Burkert in his book twice demonstrated the justice of this assertion: 
first, by rehabilitating a somewhat questionable tradition about Phi­
lolaus, and then by trying to eliminate all evidence of scientific and 
philosophical work by Pythagoras, as well as his closeness to the 
Ionian lcrropla. 

It is quite natural that science should usually be the first casualty of 
a selective approach, especially when we consider how eagerly many 
twentieth-century scholars tried to cast aside the heritage of 'positi­
vism' (variously understood) and the 'modernization' of Archaic 
Greece.36 Unfortunately, what took the place of 'modernization' was 
frequently not an unbiased approach, but artificial archaizing of the 
Presocratics: contrary to Aristotle's judgement, they were brought 
together with the theologians and wonder-workers of the Archaic 
period;37 the sources of their thinking were sought in Oriental 
mythology and theogony, or even in the religion of hunting tribes 
(shamanism) and the like. Paradoxical though it may seem, this 
archaizing tendency is to a large extent linked with the fact that 
attempts were made to judge the Presocratics by the standards of 
the age of positivism and, if the material did not match the accepted 
image of a rationalist and scientist, the scientific component of the 
Archaic culture was rejected outright. In the meantime, what in the 
sixth and fifth centuries was corning to be science was not yet science 
in full measure, and the image of a scientist as we know it was only 
beginning to take shape from the variety of human material. Not only 
do Thales the politician, Xenophanes the poet, Pythagoras the 

35 Burkert, 10. 
36 While Rohde (103 f.) regarded Pythagoras not as a philosopher but as a religious 

reformer and a scientist, in Frank's view (67) 'old Pythagoras' could in a certain sense 
•. be termed a philosopher, but he had very little to do v.ith science. Philip (24 ff., 200 ff.) 

likewise allows that the early Pythagoreans were philosophers, while rejecting their 
claim to science. 

37 On Aristotle's distinctions between 'physicists' and 'theologians', see L. Zhmud, 
The Origin of the History of Science in Classical Antiquity (Berlin, 2006), 130 £ 
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religious teacher, and Archytas the army commander not resemble 
university professors, they do not resemble specialized Hellenistic 
scientists either. However, the variety of human individuality, formed 
in a particular cultural situation, and the uniqueness of the very 
period of the 'Greek miracle',38 should not discourage those who 
see that the methods by which Thales, Pythagoras, and Archytas 
solved scientific problems are the same as those of mature science. 

The real alternative to modernization and archaization lies in 
acknowledging that each sphere of activity of Pythagoras and the 
Pythagoreans - politics, religion, philosophy, and science - bas its 
own internal logic and independent history, and each must therefore 
receive its own specific explanation. Each explanation must be com­
patible with all the others, but not reducible to a single unified all­
embracing construction, such as that offered by F.M. Cornford and 
J. Burnet - Pythagorean science as 'purification of the soul'.39 The 
Platonic origin of this notion prevented it from taking hold as a 
convincing explanation for Pythagoreanism. Another construction, 
which arose in late Antiquity, proved to be far more enduring. To 
resolve the contradictions in the tradition surrounding Pythagoras 
and his disciples, two different trends, or degrees of initiation, which 
supposedly existed among the early Pythagoreans, were invented: the 
scientific mathematici, and the religious acusmatici, who engaged in 
political life. The dispute between them, described by Iamblichus 
(Comm. Math. 76.16ff.), in some ways recalls the dispute between 
modern scholars about science and religion in the Pythagorean 
school. While the acusmatici refused to recognize the mathematici 
as fellow Pythagoreans, the mathematici did not deny the Pythagore­
anism of the acusmatici, but claimed to be following Pythagoras even 
more closely. 

Many modern studies add to this construction the thesis of a 
gradual rationalization of Pythagoreanism, which would explain the 
development of myth and number symbolism into philosophy and 

38 For the first attempt at a systematic study of the 'Greek miracle', applying 
sociological and socio-psychological methods, see Zaicev. Unfortunately, responses 
to this book have been few, partly because the 'Greek miracle' itself is losing its 
erstwhile appeal 

39 F. M. Cornford, 'Mysticism and Science in the Pythagorean Tradition', CQ 16 
(192~ 137-50; 17 (1923), 1-12; Burnet, 97 £.; c£. the critique by Burkert, 211 £. 
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science. Leaving aside the fact that this development is itself extreme­
ly questionable, the thesis of rationalization as a form of linear 
evolutionary progression 'from myth to reason'40 runs counter both 
to the steady increase in mythical elements in the tradition about 
Pythagoras and the Pythagoreans, and to the real history of the 
Pythagorean society. Rationalization does nothing to explain Pytha­
goras himself, or such figures in his entourage as the athlete and army 
commander Milon, the mathematician Hippasus, the doctor Demo­
cedes, and the natural philosopher Alcmaeon. Since the political 
dominance of the Pythagoreans, first in Croton, then in other cities, 
is an indisputable fact of the history of Magna Graecia in the years 
c.510-450, the Pythagorean society should be regarded above all 
within the context of that history.41 Those who suppose that it was 
originally a sect of superstitious ritualists42 need to explain how this 
sect came to lead the southern Italian aristocracy and hold on to 
power for more than half a century, malting Croton famous for its 
unprecedented number of victors at the Olympic Games and other 
sporting competitions. 43 

It is revealing that the rationalization of Pythagoreanism is dated in 
widely varying periods. To Erich Frank, Aristotle's 'so-called Pytha­
goreans', whom he identified with Archytas and his pupils, were 
responsible for all the achievements attributed to the early school.44 

Burkert, who accepted Frank's idea that early Pythagorean science 
and philosophy were a retrospective Academic projection, took him 
to task for exaggeration and dated the beginning of the Pythagoreans' 
philosophical and scientific work to the mid-fifth century. The well­
known historian of science B. L. van der Waerden was prepared to go 

40 R. Buxton (ed.), From Myth to Reason? Studies in the Development of Greek 
Thought (Oxford, 2001). 

41 See the classical studies of Pythagorean politics: Delatte, Pol.; von Fritz, Pol.; Minar; 
Dunbabin, and the following more recent works: M. Giangiulio, Ricerche su Crotone 
arcaica (Pisa, 1989); M. Bugna, Da Sibari a Thurii: La fine di un impero (Naples, 1999). 

42 W. Burkert, 'Craft Versus Sect: The Problem of Orphics and Pythagoreans', in 
B. F. Meyer (ed.), Jewish and Christian Self-Definition, iii (London, 1983), 1-22. 

43 On the Pythagorean athletes, see Giangiulio, Ricerche 102 f., 291 f.; C. Mann, 
Athlet und Palis im archaischen und frUhklassischen Griechenland (GOttingen, 2001), 
164 ff. 

44 Relying on Aristotle's phrase o{ rnAo6µ,Evoi ll v0ay6pnol, Frank, 69, argued that 
these Pythagoreans were not true followers of Pythagoras. Cf. Cherniss, Criticism, 348; 
Guthrie, i. 155; J. Philip, 'Aristotle's sources for Pythagorean doctrine', Phoenix 17 
(1963), 252 f.; Burkert, 29ff.; Huffman, Philolaus, 31 f. 
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even further in the rehabilitation of the early school. He recognized its 
great successes in mathematics, astronomy, and physics, but refused 
to attribute them to Pythagoras himself, whom he depicted as merely 
an apt pupil of the Egyptians and Babylonians, who related to his 
followers the essence of the knowledge he had received.45 Finally 
Riedweg, who generally shared Burkert's approach, acknowledges 
such an important element of the tradition as the coining by Pythagoras 
of the word ef,,J\6aoef,o,,46 and even Pythagorean science: though 'a 
speculative theory of numbers with certain mythical traits', it is never­
theless a science, at least in the sense ofLevi-Strauss's pensie sauvage.47 

Unlike pensee sauvage and other twentieth-century anthropologi­
cal constructs, such as 'Greek shamanism' or 'mythical thinking' ,48 

the science and philosophy of the sixth century, represented by the 
likes of Thales, Anaximander, Anaximenes, and Xenophanes, are 
absolutely real. Our task is to determine to what extent Pythagoras 
and his earlier followers were mediators between the sixth-century 
Ionians, on the one hand, and the science and philosophy of the 
second half of the fifth century (Pythagorean or not), on the other. On 
the whole we have to admit that Pythagoras' contribution to philo­
sophy and science may be reconstructed with varying degrees of 
accuracy. His students did not set down his views, unlike those 
of Socrates, for example. The Pythagorean sources make no mention 
of Pythagoras at all. The early tradition presents him as a 'wise man', 
but how his wisdom showed itself we learn principally from the 
evidence of the post-Platonic time. As a result, we have no direct, 
reliable access to his philosophical teachings. In order to achieve even 
a relative degree of reliability, it is necessary to compare the ideas of 
the early Pythagoreans, from whom we have some fragments and 
testimonia, with those fifth- and fourth-century sources on Pytha­
goras which have withstood a preliminary historico,philological scru­
tiny. The ideas, which do not fundamentally contradict attested early 
Pythagorean views, define the limits of the possible. In order to 

45 Van der Waerden, 14 f. 
46 Ch. Riedweg, 'Zurn Ursprung des Wortes "Philosophie" ', in A. Bierl et al. (eds.), 

Antike Literatur in neuerer Deutung (Munich, 2004), 147-81. Cf. W. Burkert, 'Platon 
oder Pythagorasf Zwn Ursprung des Wortes "Philosophie'", Hennes 88 (1960), 
159-77. 

47 Riedweg, Pythagoras, 90. Cf L. Zhmud, Review, AncPhil 23 (2003), 416-20. 
48 L. Zhmud, 'On the Notion of "Mythical Thinking"', Hyperboreus l (1994/5), 

155-69. 
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establish what within those limits is most reliable, we need to apply 
additional criteria, for example, the fact that Pythagoras' philosophy 
should be post-Milesian and pre-Eleatic. 

The path proposed here is far from straightforward. The teachings 
of the early Pythagoreans which have come down to us - of Alc­
maeon, Hippasus, Menestor, Hippon, and others - are too highly 
individual to be seen as a reflection of Pythagoras' own system. In 
fact, there is no certainty at all that such a system actually existed. 
Furthermore; the search for traces of influence of Pythagoras' philo­
sophy on his younger contemporaries Parmenides and Heraclitus, 
and later on Anaxagoras, Empedocles, and Zeno has so far yielded 
few decisive results. Yet it is difficult to see any serious alternative to 
this approach. Any reconstruction of the philosophical views of 
Pythagoras must be founded primarily on the views of his students 
and followers, and use the teachings of the philosophers of the sixth 
century and early fifth century for purposes of verification. 

The most important premise for such an approach is continuity in 
the evolution of Pythagorean theories. Since continuity is most 
plainly visible in the exact sciences, by virtue of their cumulative 
development, the reconstruction of Pythagoras' achievements here, 
or at least of the range of problems he dealt with, will be most reliable. 
Here it is possible to .establish the individual links in the chain of 
scientific discoveries linking Pythagoras with Ionian geometry and 
astronomy (Thales, Anaximander) on the one hand, and on the other 
with Pythagorean mathematics (Hippasus, Theodorus, Archytas). We 
may note that such a reconstruction is not only possible, but essential. 
While the Eleatics, Heraclitus and Empedocles may be described - if 
with some reservations - as thinkers who owe little or nothing to the 
influence of Pythagoras the philosopher, or, in the case of Empedo­
cles, owe only part of their religious teaching to him, the geometry, 
astronomy, and especially arithmetic and harmonics of the mid-fifth 
century are left hanging in the air if we exclude Pythagoras and the 
early Pythagoreans from the ranks of those who contributed to their 
development. The question of their mathematical work is thus in­
separable from another question of equal importance: who created 
the Greek geometry and astronomy which was taken up and devel­
oped by Oenopides and Hippocrates of Chios? A comprehensive 
picture of the development of mathemata will never be achieved, 
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but even a partial reconstruction is unquestionably preferable to 
simply renouncing this line of investigation.49 

Strange as it may seem, the thesis of the continuity of Pythagore­
anism from the sixth to the fifth and fourth centuries applies least in 
the area of religion. so The tradition contains no evidence of any 
religious teaching or practice by the Pythagoreans known to us. We 
simply know next to nothing about what Milon, Brontinus, Demo­
cedes, Alcmaeon, Hippasus, Iccus, Menestor, Hippon, Theodorus, 
Philolaus, Lysis, Eurytus, Echecrates, Xenophilus, Archytas, Hicetas, 
Ecphantus, and other historically attested Pythagoreans believed in, 
what they worshipped, or how. In particular, we do not know whether 
any of them shared even Pythagoras' best-known and reliably attested 
religious doctrine, metempsychosis, or practised the vegetarianism 
which was associated with it.51 The dearth of information here is 
largely due to the fragmentary and selective nature of our sources. By 
itself, however, this cannot account for the fact that in the area of 
religion we are compelled to rely almost exclusively on sources out­
side the Pythagorean school which deal with either Pythagoras or 
anonymous Pythagoreans, oi II v0ay6pEw,. It must be admitted that, 
with regard to religious matters, neither the writings of the Pythagor­
eans known to us by name nor their way of life offered anything of 
interest to the ancient doxographical and biographical traditions. 

The dual nature of the figure of Pythagoras himself was noted 
by his contemporaries (see Heraclitus' iaTop(a and KaKOTExv!a, B 
129) and attested by Aristotle: 'Pythagoras, the son of Mnesarchus, 
first dedicated himself to the study of mathematical sciences, espe­
cially numbers, but later could not refrain from the wonder-working 
of Pherecydes' (fr. 191). This combination of the rational and the 

49 Cf. 'In the absence of earlier documentation, the history of Pythagoreanism 
before Philolaus, like the history of Greek mathematics before Hippocrates of Chios, 
must remain an area for informed speculation' (Kahn, p. ix). 

5° Continuity of the Pythagoreans' oligarchic policies in Magna Graecia was 
interrupted by the anti-Pythagorean uprising in the mid-Sth century, when, according 
to Polybius (11,39,1; from Timaeus), 'the best men in every polls' perished. Later the 
Pythagoreans managed not only to adapt to democracy, but to produce a political 
leader--as-oo.tstanding as Archytas. 

51 Huffman's point of departure is the premise that metempsychosis was 'tacitly' 
shared by all Pythagorean philosophers: C. A. Huffman, 'The Pythagorean Concep­
tion of the Soul from Pythagoras to Philolaus', in D. Frede and B. Reis (eds.), Body 
and Soul in Ancient Philosophy (Berlin, 2009), 21-44. There is, however, no evidence 
for this. 
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religious is not unique among the Presocratics: the natural philoso­
pher Empedocles pretended to be a wonder-worker and was a pro­
ponent of metempsychosis. The modern age affords numerous 
examples of successful combinations of scientific thought and an 
interest in astrology, alchemy, hermetism, magic, Cabbalism, and 
other occult and mystic trends. 52 Pythagoras claimed to possess 
supernatural powers and was the kind of personality who attracted 
legends, even legends which had originally referred to other, less 
famous wonder-workers. But, unlike Pythagoras, none of the ancient 
Pythagoreans known to us is linked - in the reliable part of the 
tradition - with anything remotely supernatural or miraculous. This 
is one of our most serious problems. The difference between the 
Pythagoreans and Pythagoras is striking, and gives rise to some 
obvious questions: were they really his disciples and followers, and 
why do we not find among them a single religious figure with even a 
distant resemblance to Pythagoras? If these people were Pythagoreans 
and no others can be found, this should tell us much about Pytha­
goras himself and the society he founded. In this case, Pythagoras, by 
combining too much variety within himself, may turn out to be an 
exception among the Pythagoreans, who adopted only that part of his 
legacy which corresponded to their own inclinations and interests. 
Later this happened with Aristotle and the Peripatetics. 

Not even the names of the individuals who followed Pythagoras' 
religious teaching and the prescriptions and taboos associated with it 
are known to us. The superstitious ritualists who avoided walking 
along main roads, bathing in public baths, talking in the dark, step­
ping over yokes, and using knives to stoke fires, always turn out to be 
anonymous figures from the legendary, not the historical tradition -
uulike the Pythagorean politicians, athletes, doctors, philosophers, 
and mathematicians. Whatever the case, that anonymity, which is 
also a feature of Orphism, does not give cause to doubt that Pytha­
goras had followers who valued his religious teaching above all. The 
aim here is not to reduce the religious aspect of Pythagoreanism to 
a minimum, but rather to establish its real dimensions, with a his­
torically viable way of life and a belief system for its followers. 

52 C Webster, From Paracelsus to Newton: Magic and the Making of Modern 
Science (Cambridge, 1982); B. Vickers (ed.), Occult and Scientific Mentalities in the 
Renaissance (Cambridge, 1986); J.-F. Bergier (ed.), Zwischen Wahn, Glaube und 
Wissenschaft: Magie, Astrologie, Alchemie und Wissenschaftsgeschichte (Zurich, 1988). 
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In appealing to the legendary tradition, we must recognize clearly that 
we are dealing with religious folklore, not with the realities of the 
Pythagorean way of life which Plato mentioned with such respect 
(Res. 600a-b). 

The intention here, then, is to build up an individual portrait 
of Pythagoras against the background of a collective portrait of the 
Pythagoreans, allowing the two portraits to complement and correct 
each other. The collective portrait itself should consist of individual 
portraits of particular historical figures, and not be a collage of 
assorted features allegedly common to the Pythagoreans 'as a whole'. 
This approach has its problems, not least because scholarship has not 
yet established who is to be deemed a Pythagorean or by what criteria. 
In spite of some disagreements though, the individual Pythagoreans 
known to us by name constitute a fully tangible group, as distinct from 
the anonymous Pythagoreans seen as standardized bearers of a gen­
eralized 'school doctrine'. The collective portrait of the anonymous 
Pythagoreans, such as is found, for example, in Aristotle's writings, 
or in modern works on the history of philosophy, 53 is inevitably 
anachronistic. Unlike the Academy, Garden, and Stoa, which were 
institutionalized philosophical schools with a range of well-defined 
doctrines, varied though these were at different times, the Pythagorean 
school arose not as a philosophical school, but as a political society, a"--­
hetairia. The teachings of its founder were not set down in writing, and \ 
the school itself, widely scattered in many cities, evolved in the course 
of almost two centuries. It is no surprise that in reliable sources we can 
find nothing resembling a Pythagorean orthodoxy. All Pythagoreans 
were different, although all shared common features with other Pytha­
goreans. Orthodoxy appears only in the late pseudo-Pythagorean 
literature, but this is founded not on the authentic Pythagorean tradi­
tion, but on Platonism and/or Aristotelism. 

In the modern world, as in antiquity, the stories which are passed 
down of certain social, ethnic or religious minorities often differ from 
those told about the individuals who make up those minorities. While 
the former are by no means bound to be unreliable, or the latter 
truthful, the two should be carefully distinguished. If we were to 
collect all the information on individual Pythagoreans and compare 
it with what the fifth- to fourth-century writers tell us about the 

53 See e.g. Guthrie i., 146 f. 
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llv0ay6pcw, as a kind of collective entity, these portraits would be 
substantially different. Sometimes they differ even within the work of 
a single author: the teachings of individual Pythagoreans, conveyed 
by Aristotle, do not remotely resemble the number doctrine which he 
attributes to the Pythagoreans as a group. Of course, llv0ay6pcw, is 
often no more than a fa,;on de parler, concealing real and identifiable 
people, like Archytas, for example, who is present behind the Pytha­
goreans in Plato's Republic (530a-53lc), or Philolaus, whose astro­
nomical theory Aristotle ascribes to some anonymous Pythagoreans 
( Cael. 293al8 ff.). But frequently it is impossible to identify the 
collective Pythagoreans with any of the historical figures or groups 
of Pythagoreans that we know. If the doctrines or actions attributed to 
the collective Pythagoreans are not confirmed at the level of indivi­
duals, and especially if they run directly counter to that part of the 
tradition, such evidence needs to be regarded with a high degree of 
scepticism. 

Notwithstanding the indisputable service rendered by Aristotle in 
creating the history of philosophy,54 it must be admitted that the 
history of Pythagorean philosophy proved to be beyond his capabil­
ities. If we follow in his footsteps and deduce the philosophy of the 
Pythagoreans from their work in mathematics, 55 we risk overlooking 
clear evidence that the source of the philosophical views of the early 
Pythagoreans lay not so much in mathematics as in natural sciences 
and medicine, which were closely interconnected. The first Pythagor­
ean whose philosophy shows traces of the influence of mathematics is 
Philolaus. Before him, the influence of Pythagorean mathematics was 
visible in the teachings of the Eleatics and Heraclitus, 56 although this 
fact is the subject of constant dispute, like almost everything else that 
may serve to confirm Pythagoras' role as a mediator between Ionian 
and Italian science and philosophy. 

Here we cannot fail to perceive one of the paradoxes of Pythagore­
an studies: those who deny that Pythagoras was one of the mediators 
between the thought of the Greek East and West are apt to see him 

54 L. Zhmud, 'Doxographische Tradition', in H. Flashar and G. Rechenauer (eds.), 
Grundriss der Geschichte der Philosophie. Philosophie der Antike, i. Vorsokratiker 
(Basel, 2012), 150-74. 

55 'The Pythagoreans, as they are called, devoted themselves to mathematics; they 
were the first to advance this study, and having been brought up ill it they thought its 
principles were the principles of all things' (Arist. Met. 985b23 f.). 

56 On Parmenides see below, 251 ff.; on Heraclitus, see below, 35 n. 29. 
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rather as a mediator between Orient and Occident as a whole, as a 
cultural hero who united Egyptian and Babylonian mathematics with 
Indian metempsychosis and Scythian shamanistic rites. 57 The ancient 
image of him as the interlocutor of Zarathustra and pupil of the 
Chaldeans, Brahmans and Druids seems to be self-reproducing and 
therefore ineradicable. Remaining a riddle in his own right, Pytha­
goras has served for two and half millennia as the key to everything 
that those who write about him would like to resolve and explain. 
If this study can do anything to supplant this image with the real 
historical (and therefore contradictory) figure, it may be deemed to 
have succeeded. 

57 W. Burkert, Greek Religion (Cambridge, Mass., 1985), 445. 



1 

The Early Tradition on Pythagoras 
and Its Development 

1.1 FEATURES OF THE PRE-PLATONIC TRADITION 

Some fifteen references to Pythagoras between the end of the sixth 
and the beginning of the fourth century have been preserved, together 
with several references to Pythagoreans. This is much more than of 
any other thinker contemporary with him; Anaximander and Parme­
nides, for example, are not mentioned in any fifth-century text which 
has come down to us. It would appear that, in the sixth to fourth 
centuries, the author of a significant philosophical or scientific work 
could be confident of consistent attention on the part of some edu­
cated Greeks, but certainly not of general recognition. If Pythagoras, 
who left no writings, proves to be a better known figure than any 
other Presocratic, the question arises: did he really achieve fame as a 
philosopher and scientist? Before, however, we seek in the evidence of 
the early tradition what it was that brought fame to Pythagoras, we 
should elucidate what we expect to and what we can discover there. 

Since we lack Pythagoras' works and references to him in the 
Pythagorean writings, the testimonies of the early tradition are parti­
cularly valuable. An analysis of what his contemporaries and several 
succeeding generations knew and thought about Pythagoras became 
long ago the most important tool in a critical examination of the 
fourth-century tradition and the sources dependent on it.1 That such 

1 E. Zeller, 'Ober die iiltesten Zeugnisse zur Geschichte des Pythagoras' (1889), in 
Kleine Schriften (Berlin, 1910), 458-72; for a comprehensive survey of early sources, 
see Zeller and Mandolfo i. 313 ff. Rathmann, Quaestiones, 37 ff. is hypercritical. See 
also Burkert, 208 ff., 277 ff. 
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an examination is necessary is self-evident; it takes on even greater 
importance as we recognize the obvious tendentiousness of many 
Academic and Peripatetic interpretations of Pythagoreanism. A reac­
tion to it is the tendency, reinforced in recent decades, to deny any 
contribution to the development of philosophy and science by Pytha­
goras and his immediate followers. Yet is the image of Pythagoras as a 
philosopher and scientist an invention of the Academy?2 There are 
many grounds for thinking that the Academy and the Lyceum based 
their interpretations, not on a blank space, but on a tradition which 
preceded them, and which did contain reliable facts. Proceeding from 
this assumption, we have first to establish what degree of coincidence 
between pre- and post-Platonic tradition would be sufficient to dis­
card the theory of the purely religious nature of early Pythagorean­
ism. Should one expect a detailed congruence of these stages of 
tradition (for example, to find in early testimonies specific facts 
about Pythagoras' scientific discoveries, etc.), or would a similarity 
of their general outlines be sufficient? 

There is much to indicate that this last suggestion is much more 
realistic. If one looks at early evidence concerning Thales, it becomes 
obvious how similar are the traditions about these two sages, neither 
of whom left behind any written works. Thales was widely known as 
one of the Seven Sages, as a politician and even as an engineer (Hdt. 
I, 75, 170). The legendary tradition connected him with events 
in which he could not have participated and with sayings which 
could not have been his. 3 The first specific evidence about Thales' 
philosophical views and geometrical discoveries we find in Aristotle, 
Theophrastus, and Eudemus. Apart from two short remarks in Aris­
tophanes' comedies which link Thales' name with the study of 
geometry (Nub. 180; Av. 1009), the only evidence of his philosophical 
and scientific activity to appear before the middle of the fourth 
century was his prediction of a solar eclipse; of which many scholars 

2 See e.g. Frank, 356 n. 156; Rathmann, Quaestiones, 37 ff.; Burkert, 208 ff., 277 ff. 
3 For analysis of the tradition of the Seven Sages, see B. Snell, Leben und Meinun­

gen der Sieben Weisen, 4th edn. (Munich, 1971). An attempt to cast doubt on its 
antiquity by D. Fehling, Die sieben Weisen und die frUhgriechische Chronologie (Bern, 
1985), was unsuccessful: J. Bollansee, 'Fact and Fiction, Falsehood and Truth: 
D. Fehling and Ancient Legendry about the Seven Sages', Mus. Helv. 56 (1999), 65-75. 

4 It is mentioned by Xenophanes, Heraclitus, Herodotus, and Democritus (D.L I, 
23). The anecdote reported by Plato (Tht. 174a) that Thales, observing the stars, fell 
down a well is connected with it 
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are doubtful. 5 This does not mean that Thales as a progenitor of 
natural philosophy and science is a Peripatetic construction which 
there is no reason to trust. In the case of Thales, as with Pythagoras, 
Aristotle and his pupils made use of (and interpreted) sources un­
available to us which, through intermediaries, go back to the Archaic 
period. 6 That Aristotle and Theophrastus trace the history of 'physics' 
from Thales, and Eudemus also traces the history of geometry and 
astronomy from him, was the result of their deliberate and generally 
correct choice.7 

Just how wrong a pedantic application of argumentum ex silentio 
to the early tradition is can be seen in effectively total silence regard­
ing the political activity of Pythagoras and his followers. Amongst all 
the evidence of the time, only the words of Antisthenes imply Pytha­
goras' participation in political life, and only indirectly. Three refer­
ences to the Pythagoreans (Hdt. II, 81; DK 90, 6; 58 C 6) contain not a 
single word about it. Nevertheless, no one now doubts the significant 
role of Pythagoras and the Pythagoreans in the turbulent events at 
Craton in the last third of the sixth century, reported by Aristoxenus, 
Dicaearchus, and Timaeus (below §2.4). Tendentious as Aristoxenus' 
story may seem to us, there is no reason to suppose that all the facts 
he reports are his own invention or that of someone before him. Their 
substance derives from the oral tradition of the sixth century, and, 
possibly, from some works of the fifth and the first half of the fourth 
century which have not survived. 

Praise, ridicule, criticism, admiration, echoes of legend, and indi­
vidual guesses are what we fiud in the early tradition as it responds in 
the first place to the personality of Pythagoras and to that part of his 
teaching which was best known. The authors of surviving accounts 

' Neugebauer, ES, 148f.; D. R. Dicks, 'Thales", CQ 53 (1959), 294-309; A. C. 
Bowen, 'Eudemus' History of Early Greek Astronomy: Two Hypotheses' in I. Bodnir 
and W.W. Fortenbaugh (eds.), Eudemus of Rhodes (New Brunswick, 2002), 307-22. 

6 Aristotle's information about Thales' philosophy derives from Hippias' of Elis 
Synagoge: B. Snell, 'Die Nachrichten Uber Lehre des Thales und die Anfange der 
griechischen Philosophie- und Literaturgeschichte', Philologus 96 (1944), 170-82; C. J. 
Classen, 'Bemerkungen zu zwei griechischen "Philosophiehistorikern" ', Philologus 
109 (1965), 175-8; A. Patzer, Der Sophist Hippias als Philosophiehistoriker (Freiburg, 
1986); J. Mansfeld, 'Aristotle, Plato, and the Preplatonic Doxography and Chrono­
graphy', in his Studies, 22-83. Note that Aristotle (Met. 983b22-26) dealt-with Thales' 
first principle, water, in the spirit of the natural philosophy of the 5th cent. and 
attributed Hippon's arguments to him (KRS, 91 n. 1). 

7 Zhmud, Origin, 131, 191 f., 238f. 
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very rarely report historical details. None of them aimed to provide 
anything like a full portrait of Pythagoras, except, perhaps, Democri­
tus, of whose book, sadly, we know nothing beyond that it was full of 
admiration for Pythagoras (68 A 1.38). The selectivity and partiality 
of the early tradition are evident; if we do not recognize that, we shall 
not be able to interpret it correctly. 

It is no less important to realize the selectivity, not only of Pre­
platonic tradition, but of Plato as well. What would the Presocratics' 
world look like on his evidence alone? Thales is one of the Seven 
Sages; the tale of his gazing at the stars is not the most reliable 
evidence of his discoveries in astronomy. Anaximander and Anaxi­
menes do not exist. Xenophanes is named once, as the first of the 
'Eleatic tribe' (Soph. 242d), but remains just a name. Pythagoras is 
also mentioned once, as educator and as the founder of the 'Pytha­
gorean way of life' (Res. 600a-b). The Pythagoreans Hippasus, Alc­
maeon, Menestor, and Hippon do not exist. Philolaus figures in the 
Phaedo only as the mentor of the tyros at philosophy Simmias, Cebes, 
and Echecrates;8 his sole doctrine is a rejection of suicide. Archytas is 
mentioned in the Seventh Letter as a politician who helped Plato 
return from Syracuse, where he had been detained by the tyrant 
Dionysius the Younger (47 A 5). No one would recognize in him 
the original thinker and brilliant mathematician. Central figures like 
Parmenides, his pupils Zeno and Melissus, with Heraclitus, Anaxa­
goras, and Empedocles, are represented to different degrees in Plato's 
dialogues, but Ion of Chios, Archelaus, Leucippus, Democritus, 
and Diogenes of Apollonia are absent.9 Of the mathematicians and 
astronomers, only Theodorus and Theaetetus appear in Plato, while 
Oenopides and Hippocrates of Chios and even the Athenians Melon 
and Euctemon are not mentioned. 

In Aristotle we find not simply many more names of philosophers 
and scientists, but more detailed information about them, more direct 
quotations, a more accurate and consistent chronology, etc. In regard 
to the Presocratics, of whom Aristotle saw himself as a direct succes­
sor, the differences between him and Plato are qualitative; they 
are even more substantial between the Academy and the Lyceum. 

8 D. Sedley, 'The Dramatis Personae of Plato's Phaedo', in T. Smiley (ed.), Philo­
sophical Dialogues (Oxford, 1995), 3-26. 

9 Metrodorus of Lampsacus (DK 61) is mentioned once as interpreter of Homer 
(Ion 530c), the Pythagorean Iccus as athlete and trainer (Prat. 316d, Leg. 839e-840a). 
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Speusippus, Xenocrates, and Heraclides wrote on a number of famous 
philosophers ( those, as a rule, in whom Plato was interested) 10 but 
virtually nothing has remained of these works. Aristotle and the 
Lyceum are the basis of our knowledge of the Presocratics. Almost 
all the figures represented in the collection of Diels-Kranz are also 
mentioned in the works and fragments of the head of the Lyceum and 
his pupils - Theophrastus, Aristoxenus, Dicaearchus, Eudemus, and 
Menon. And the reverse applies: those not named by them were 
consigned to oblivion or survive only as names, like the Pythagorean 
Ameinias, the teacher of Parmenides.11 It is quite natural that most 
information about Pythagoras, both historical and legendary, has 
come to us through Aristotle and the Peripatetics, the founders of 
such historiographical genres as biography, doxography, and the 
history of science and medicine. The question is merely whether 
confirmation can be found for a radical shift during the Academic 
stage of the tradition preceding Aristotle, which changed Pythagoras 
from a religious teacher and wonder-worker into a philosopher and 
scientist unknown to the authors of the fifth century. 

If one considers the evidence of the pre-Platonic tradition, it is 
clear that its development does not fit the familiar pattern 'from myth 
to logos'. The testimonies of the fifth century are notable for an 
almost total absence of the supernatural element which abounds 
both in many fourth-century writers and in Pythagoras' later biogra­
phers. The stuff of legend, fantasy, and fable so beloved of the neo­
Pythagoreans stems largely from the works of Anaximander the 
Younger, Andren of Ephesus, Aristotle, Heraclides, and Neanthes. 12 

Of course, when Aristotle related the legends about Pythagoras, un­
like Iamblichus and Porphyry he disbelieved them and made 
no attempt to persuade his readers. The same, however, cannot be 
said of all of his contemporaries. The authors of the fourth century 
had access to both the historical and legendary tradition about 

10 Xenocrates: On the Teachings of Parmenides (fr. 2), Heraclides: Against Zeno, 
Against Democritus, Interpretation of Heraclitus (fr. 22, 39). See also Ilv0ay6pEw by 
Xenocrates (fr. 2), On the Pythagoreans by Heraclides of Pontus (fr. 22), and On 
Pythagorean Numbers by Speusippus (fr. 28). 

11 First mentioned by the Hellenistic biographer Sotion (D.L. IX, 21 = 28 A 1), see 
below, 71. 

12 Anaximander the Younger (58 C 6), Andron of Ephesus (FGrHist 1005 F 3-4), 
Aristotle (fr. 191-6), Herachdes (fr. 40-1, 89-90); Neanthes (FGrHist 84 F 29, 31, 33). 
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Pythagoras, which they set down in proportion to their interests and 
the nature of their works. 

Certainly, the writers of the fifth century could not but be familiar 
with the oral tradition about Pythagoras, which contained legends of 
his wonders and reincarnations) fantastic inventions, etc. If all these 
stories are not in fact represented in the early tradition, this is not 
because there were many more of them current in the fourth century 
than before, although the constant growth of the legendary tradition 
is undoubted. From some stage onwards the oral legendary tradition 
lived and developed independently of the personality of Pythagoras 
himself, largely independently even of Pythagorean circles. Its literary 
systematization begins, to all appearances, in the fourth century, 
when it finds its way into biographical, historical, and other works. 
Those who in the fifth century made mention of Pythagoras seem to 
have found his personality and teachings more interesting than the 
legends. The lively interest of his contemporaries can be clearly felt in 
the critical comments of Xenophanes and Heraclitus, but also those 
who sang Pythagoras' praises did so not by reason of his wonders. 

1.2 EVIDENCE 

The first mention of Pythagoras, which belongs to his contemporary 
Xenophanes, is a satire on the core of his religious doctrine - his 
teaching of the transmigration of souls. A sarcastic Xenophanes 
projects this religious idea onto a comic situation: 

Once they say that he was passing by when a puppy was being whipped, 
And he took pity and said: 
'Stop! Do not beat it! For it is the soul of a friend 
That I recognized when I heard it giving tongue.'13 

This can hardly be taken simply as the enlightened Ionian making fun 
of Pythagorean superstitions. 14 Like Pythagoras, Xenophanes was 
concerned by religious problems, but his search led him in a quite 

13 B 7, tr. KRS. Although Pythagoras is not named, it is now commonly accepted 
that it was he whom Xenophanes had in mind, as Diogenes Laertius says (VIII, 36). 
See J. H. Lesher, Xenophanes of Colophon: Fragments (Toronto, 2002), 79. 

14 As Philip, 9, supposes. 



The Early Tradition on Pythagoras and Its Development 31 

different direction, which explains his rejection both of traditional 
Greek religion and of metempsychosis. At the same time, it is quite 
possible that Xenophanes could have taken a critical view, not so 
much of the transmigration of souls as such, as to Pythagoras' claim 
to recognize the soul of a friend in the squeal of a puppy. 15 This 
interpretation shifts the centre of gravity from doctrinal distinctions 
to disagreements in the cognitive sphere: with Heraclitus (B 81, 129), 
and unlike Empedocles (B 129), Xenophanes was not prepared to 
recognize Pythagoras' claims to special wisdom. As was demonstrated 
by the subsequent development of the Greek philosophers' religion, 
Xenophanes and Pythagoras moved in different directions, but in the 
same plane: Xenophanes' belief in a deity without anthropomorphic 
features turned out to be perfectly compatible with belief in metem­
psychosis.16 In their attempts at reform they shared in bringing 
religion out of the sphere of pure tradition and making it an object 
of conscious choice. 

It is clear from Xenophanes' words that metempsychosis was 
already widely known at the turn of the sixth and fifth centuries in 
Magna Graecia and was associated with the name of Pythagoras. 
Was this the only one of Pythagoras' teachings known to Xeno­
phanes? In his words that the god sees and hears, but does not breathe 
(A 1, 26), and that the earth is not surrounded by air (A 32-3), it is 
customary to perceive a polemic with Pythagorean cosmogony, ac­
cording to which the cosmos is formed by inhaling the 'pneuma' from 
the infinite void which surrounds it.17 The mention that Xenophanes 

15 Lesher, Xenophanes, 80. Cf. Ch. Schafer, 'Das Pythagorasfragment des Xeno­
phanes und die Frage nach der Kritik der Metempsychosenlehre', in Frede and Reis 
(eds.), Body and Soul, 45-70. 

16 See H. Long, A Study of the Doctrine of Metempsychosis in Greece from Pytha­
goras to Plato (Princeton, 1948), 63 ff. 

17 Burnet, 108; Zeller and Mandolfo, L 314 f; Guthrie, i. 200 n. 2, 277 f.; D. Babut, 
'Sur la "theologie" de Xellophane', RPhilos 164 (1974), 433 ff. Traces of this archaic­
looking cosmogony are preserved in Aristotle. 'The Pythagoreans place the infinite 
among the objects of sense ... , and assert that what is outside the heaven is infinite' 
(Phys. 203a6-8). 'The Pythagoreans held that void exists and that it enters the heaven 
itself, which as it were inhales it, from the infinite air. Further it is the void which 
distinguishes the natures of things, as if it were like what separates and distinguishes 
the terms of a series' (213b22-7, ROT). 'In the first book of his work on the 
philosophy of Pythagoras Aristotle writes that the heaven is one, and that time and 
breath and the void, which divides for ever the regions of different things, are drawn 
in from the infinite' (fr. 201, ROT). See also Met. 109la13-20; Aet. Il,9,1; Philop. In 
Phys., 615.26£.; Simpl. In Phys., 651.26£. The identification of air and void was still 
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dvn8otaaa, IIv0ay6pq (D.L. IX, 18) could be connected, not only 
with the verse quoted, but also with a philosophical polemic. Xeno­
phanes' criticism of Pythagoras could have more than simply a 
theoretical basis. Both emigrated from Ionia and landed alone in 
Magna Graecia, away from the support of their home polis, but, 
where Xenophanes had to make a living by reciting the Homeric 
poems, Pythagoras was able to achieve wide recognition and set up in 
Craton an influential political society. Also Pythagoras' religious 
teaching had much greater resonance than Xenophanes' ideas. Evi· 
dently Xenophanes' attitude to Pythagoras developed partly out of 
envy of a successful rival. To be sure, the words ofHeraclitus, attack­
ing both Xenophanes and Pythagoras (B 40), indicate that there were 
more than sufficient grounds for mutual criticism among the early 
Greek philosophers. 

judging by Heraclitus' reaction, the reputation of Pythagoras had 
extended well beyond the boundaries of Magna Graecia by the first 
quarter of the fifth century. While Heraclitus could have used infor­
mation preserved in the Ionic tradition (Samas and Ephesus are close 
neighbours), it is clear from his invective that he knew of Pythagoras' 
activity after his emigration to Croton. 18 Heraclitus' attitude to Pytha­
goras was even more antagonistic than that of Xenophanes. This is 
not surprising: Heraclitus seems to have clearly approved only of the 
Ephesian aristocrat Hermodorus (B 121). Almost all the others 
named by him - Homer, Hesiod and Archilochus, Xenophanes and 
Hecataeus - attract their share of opprobrium. 19 The force of his 
attacks on Pythagoras demonstrates that he possibly saw in him his 
chief rival, which makes Heraclitus one of our most valuable wit­
nesses. One of his fragments (B 129) contains a direct reference to 
Pythagoras' research: 

held by Alcmaeon (A 5); later it was refuted by Anaxagoras (A 68-9) and Empedocles 
(B 100). As a good example of 6th-cent. natural philosophy, having distinct parallels 
in the cosmological theories of Anaximander (A 11, 14) and Anaximenes (A 5-7, B 2), 
the idea of the breathing universe clearly antedates Philolaus, whose principles, 
nl lJ.1TEtpa and ra 1T'Epa{vovra (B 1-2, 6), look much more abstract (cf. Huffman, 
Philolaus, 210 f., 289 f.; Zhmud, 'Some Notes', 250 ff.). The originator ofthis cosmog­
ony could have been Pythagoras. It cannot in any case, be associated with the 
teachings of the early Pythagoreans known to us. 

18 Cf. J. S. Morrison, 'Pythagoras ofSamos', CQ 50 (1956), 141; Philip, 140. 
19 Fr. B 39 on Bias is too brief and ambiguous to speak with confidence of a positive 

assessment (cf. B 56). Thales seemed to appear in a neutral context (B 38). 
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Ilv8ay6p7]S MvYJa6.pxov ia-rop{YJV ijaKYJGEV dv0pWnwv µ6Auna n6nwv 
Kai €KAEg6.µHos -raV-ras -rds avyypa</;ds €.1ToiYJaa-ro Eav-roV ao1Jl7JV, 1T0Av­
µa8{71v, KUKOTEXV{YJV. 

Pythagoras, the son of l\1nesarchus, practised inquiry beyond all other 
men and selecting of these writings made for himself a wisdom (or 
made a wisdom of his own): a polymathy, an imposture. 

Diogenes Laertius quotes these words to prove that Pythagoras left 
writings (VIII, 6), and this has more than once aroused doubt as to 
the genuineness of the fragment. In reality Heraclitus is speaking of 
the use of someone else's books, not of writing his own, though this 
too for long gave rise to doubt.20 What works could Heraclitus have 
meant? Evyypa</,ai indicates that prose writings are meant,21 not 
Orphic poems.22 Here Anaximander and Anaximenes should be 
named first, their teaching having found direct reflection in Pytha­
gorean philosophy and science, and then Pherecydes of Syros. Only 
scant information has come down to us about the prose of the sixth 
and the beginning of the fifth centuries, yet, since we know of the 
works of the architects Chersiphron and Metagenes of Crete and 
Theodorus of Samas, the musician Lasus of Hermione, the interpre­
tation of the Homeric poems by Theagenes of Rhegium, the writings 
of Hecataeus, the voyages of Scylax of Caryanda and Euthymenes of 
Massalia,23 it is a simple step to assume the existence of analogous 
works in other spheres of knowledge. On the other hand, there is no 
reason to suppose that Heraclitus had in mind Egyptian and Babylo­
nian texts,24 being clearly familiar with the avyypa<f,ai, from which 
Pythagoras allegedly borrowed his wisdom. 

The central notion of this fragment, as of many others (B 32, 41, 50, 
83, 108, 112, 118) is wisdom, ao</,i'). Heraclitus evidently laid claim to 

20 Many perceived here interpolation: Zeller, 'Alteste Zeugnisse', 459 ff; DK, 
comm. ad Joe., recently KRS, 217. Cf. however: Guthrie i. 157 n. 1; Burkert, 130f.; 
M. Marcovich, Heraclitus, 2nd edn. (Sankt Augustin, 2001), 61 ff.; J. Mansfeld, 'Fid­
dling the Books (Heraclitus B 129)', in his Studies, 443 ff. 

21 Marcovich, Heraclitus, 69; Ch. H. Kahn, The Art and Thought of Heraclitus 
(Cambridge, 1979), 114; M. Conche, Hifraclite: Fragments (Paris, 1986), 106. 

22 As Rathmann, Quaestiones, 93; Burkert, 131,210; B. Centrone, Introduzione a 
i pitagorici (Rome, 1996), 99; Giangiulio, Pitagora i. 70 n. 4. 

23 Technical treatises (Vitr. VII, praef. 12); Lasus (18 A 3; Aristox. Harm., 7.19f.); 
Theagenes (8 A 2); Scylax (FGrHist 709); Euthymenes (FHG IV, 408). 

24 This was suggested by W. Kranz, 'Vorsokratisches I', Hermes 69 (1934), 116, and 
supported by Zeller and Mandolfo i. 317; M. Marcovich, 'Pythagorica', Philologus 108 
(1964), 42; id., Heraclitus, 69; Philip, 178; van der Waerden, 42f. 
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the role of the unique possessor of wisdom, consistently denying it to 
everyone in general and to poets, philosophers, and scientists in 
particular. 25 What then is the wisdom of Pythagoras? At first Hera­
clitus tells how Pythagoras came to it: by research and the accumula­
tion of knowledge from the books of others. Then, he tells what it is in 
reality: -rroAvµa8(T/ and KaKoTqv{T/. The meaning of this last expres­
sion has been frequently discussed, yet it is still not clearly under­
stood. The usual meaning of rnKoTExviT/ is deception, falsification; the 
legal sense is falsified evidence, so something connected with fraud.26 

Interpretations connecting the word with Pythagoras' religious activ­
ity do not appear convincing: by itself rnKoTExviT/ nowhere implies 
religious imposture. Besides, such an interpretation scarcely fits the 
general sense of the fragment. Pythagoras' claims of immortality and 
an ability to do wonders could not have been to Heraclitus' liking, but 
how can that be connected with wisdom based on reading other 
people's books and the accumulation of knowledge? Heraclitus 
could hardly think that Pythagoras had picked this up from books!27 

If ' ' ' - ' 1 . d' ' d ff h. ' 28 
E7TOlYJaa-ro cav-rov means c arme or passe o as 1s own, 

then KaKo-rcxv{77 can be understood as an accusation of appropriating 
the thoughts of others. Pythagoras' ao<f,iT/ is indeed false: first, because 
it is not wisdom, but polymathy; second, because it is not his own, but 
borrowed. While Heraclitus could indeed have been struck by the 
similarity between Pythagoras' ideas and some written work, these 
charges should be assessed against the background of his determina­
tion to prove his independence of any tradition (cf. B 101). To be sure, 
Heraclitus could not be thoroughly consistent, and, despite his antag­
onism to Pythagoras, he made use of his ideas too. H. Fraeukel 
has shown how smoothly Heraclitus' system absorbed ideas of pro­
portion and musical harmony, the results of Pythagoras' studies in 

25 IJ0os ydp dv0prlnmov µh o"UK €xn yvWµ,as, 0Elov OE lxH (B 78). See D. Babut, 
'Heradite critique des poetes et des savants', ACl 45 (1976), 464-96. 

26 Marcovich, Heraclitus, 70, connects KaKoTEXv{T/ with ij,EvSoµ,ap-rvpEw (B 28) and 
understands KaK6nxvos as 'bearer of falsified evidence'. 

27 Marcovich, Pythagorica, 42; id., Heraclitus, 70, points out that Heraclitus' criti­
cism is theoretical; see also Philip, 177f.; Conche, Heraclite, 106f. 

28 Zeller, i. 393 n. 5; Burnet, 134 n. 2; H. Cherniss, Review, AJP 60 (1939), 250; KRS, 
217; cf. Marcovich, Heraclitus, 69. For the accusation of plagiarism made against 
Pythagoras, see also Guthrie, i. 158; Mansfeld, 'Fiddling the Books', 443 f. 
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mathematics and harmonics. 29 This emphasizes once again that the 
words 'practised inquiry (iaTDpiT/) beyond all other men' should be 
understood as an indication of Pythagoras' research, not simply as 
some kind of 'questioning'. 30 In fr. B 35, dealing with 1m\Awv 1aTOpa,, 
they seem to appear in a positive context. In this fragment i aTopi T/ is 
side by side with an accusation of deception and plagiarism, yet, 
whatever extra meaning Heraclitus may have attempted to insert 
into the word, and however he may have sought to emphasize the 
distinction between Pythagoras' work and his own, the reality under­
lying iaTopiT/ in both cases remains cognitive activity of a rational 
kind. 31 

When seen against the background of the entire early tradition, 
Pythagoras' aoef,ia becomes more clearly defined. Apart from Heracli­
tus, it is noted by the historian Herodotus (IV, 95) and the philosopher 
Empedocles (B 129), the philosophizing poet Ion of Chlos (B 4), 
Socrates' pupil Antisthenes (fr. 51), and Gorgias' pupil Alcidamas (14 
A 5). Were we to relate this concept only to the area of religious 
doctrines and cult practice, taking away its rational content, we 
would have to revise radically our notions of what aoef,i a meant to 
the intellectuals of that era. Meanwhile, the context of most testimonies 
is quite obvious: they point to the outstanding intellectual abilities of 
Pythagoras and his vast knowledge. It makes no sense to argue against 
this knowledge being connected with the sphere of religion; what is 
important to us is that it was not restricted to that sphere. Neither the 
miracles of Pythagoras nor his preaching of metempsychosis could 
alone establish his reputation as a wise man, the less so among people 
who did not believe in them. From the fifth century we have 
no evidence that the wonder-workers par excellence, Epimenides, 
Abaris, or Aristeas of Proconnesus, were called aoef,o{, or that wisdom 
was associated with Orpheus and the Orphics. 

29 H. Fraenkel, 'Thought-Pattern in Heraclltus', AJP 59 (1938), 309-38; H. 
Cherniss, 'The Characteristics and Effects of Presocratic Philosophy', in D. J. Furley 
and R. E. Allen (eds.), Studies in Presocratic Philosophy, i (London, 1970), 17; Kahn, 
Heraclitus, 203 ff 

30 So e.g. Zeller, 'Alteste Zeugnisse', 459 n. 4: 'Erkundigung, Nachfragen bei 
andern'; Riedweg, Pythagoras, 50: 'the desire to see, hear, and learn from others'. Cf. 
Burnet, 134: 'scientific inquiry', Guthrie, i. 417: 'inquiry (or research)'; Marcovich, 
Heraclitus, 68: 'scientific inquiry (or research)'; J. Mansfeld, Die Vorsokratiker, i 
(Stuttgart 1987), 41: 'Forschung'; T. M. Robinson, Heraclitus: Fragments (Toronto, 
1987), 73: '[art of] investigation'. 

31 Marcovich, Heraclitus, 25 f.; Conche, Heraclite, 98 f. 
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Another fragment of Heraclitus takes us in the same direction: 
'Polyrnathy does not teach understanding (v6ov ); otherwise it would 
have taught Hesiod and Pythagoras, and again Xenophanes and 
Hecataeus' (B 40). IIo>.vµ.a0i'f/, found here once more, and the 
names, among which Pythagoras is mentioned) prove even more 
definitively that the claims of Heraclitus are of a philosophical or, 
more accurately, an epistemological nature, as in B 129.32 It is from 
this standpoint that he juxtaposes the author of the Theogony and 
Pythagoras, Xenophanes, who ridiculed both traditional religion and 
metempsychosis, and finally Hecataeus, also well known for his cri­
tique of common sense (FGrHist 1 F 1). Digressing from the distinc­
tions between them, Heraclitus concentrates on what concerned him 
most of all: contrasting their method of cognition with his own. Since 
true insight was available only to Heraclitus, the others were left with 
polymathy alone.We can, however, be quite content with Pythagoras' 
rr0Avµ.a8i71. Against the background of Xenophanes and Hecataeus 
this very accusation is a clear pointer to the nature of his work. 

The suggestion that Pythagoras, with Hesiod, be treated as repre­
senting religious thought, unlike Xenophanes and Hecataeus,33 is 
clearly far-fetched. When Heraclitus was writing his book, Hesiod 
and Pythagoras were no longer alive; hence their names are juxta­
posed.34 As for Hesiod's polyrnathy, it is only at first glance that there 
is little correlation with the work of Xenophanes and Hecataeus. 
Heraclitus could have no doubt that Hesiod was the author of the 
extensive genealogical poem the Catalogue of Women, a typical ex­
ample of polymathy, linking him with the Genealogies of Hecataeus 
and through him with Xenophanes.35 

One more fragment of Heraclitus, this time desperately short, calls 
Pythagoras Korri8wv dpx71y6s (B 81).36 This is often rendered as 'chief 
of swindlers'.37 Who are these swindlers and what is the nature of 

32 Marcovich, Heraclitus, 59 f., 64 f.; J. Lallot, 'Une invective philosophique (Hfaa­
clite, fr. 129 et 35 D.-K.)', REA 73 (1971), 15 ff., 22; Conche, HCraclite, 91 f. 

33 Rathmann, Quaestiones, 38; Burkert, 210; Centrone, Introduzione, 99; Giangiu­
lio, Pitagora, i. 70 n. 2. 

34 Levy, 2 n. 8; Marcovich, 'Pythagorica', 40f.; id., Heraclitus, 64f.; Couche, 
Hefaclite, 92. 

35 Zaicev, 168. 
36 Marcovich, 'Pythagorica', 42; id., Heraclitus, 71 f.; Conche, Htraclite, 211. 
37 Burkert, 161; Kahn, Heraclitus, 41: 'prince of impostors'; Marcovich, Heraclitus, 

72: 'chief captain of cheaters'. 
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their swindles? K61Tls denoted a speaker who could sway an audience 
with artful, but deceitful words.38 If Ko-rriowv refers to people, then 
Heraclitus would have had in mind both Pythagoras, as an arch• 
cheater, and the Pythagoreans, who also deceived people with their 
mendacious speeches. This is possible,39 though a reference to Pytha­
goras coupled with Pythagoreans would be unique in the fifth century. 
Besides, there is no evidence that the Pythagoreans were renowned 
as powerful speakers, although Pythagoras certainly was. On the other 
hand, the word Ko7TiOEs (pl.), a cognate of Ko1Tls, normally refers not 
to liars themselves, but to their deceitful speeches. This is how Timaeus 
understood Heraclitus' words, since, defending Pythagoras, he says: 
not Pythagoras was the originator of the lies, but his accuser Heraclitus 
was the liar!40 This imparts more plausibility to the interpretation 
which makes Pythagoras the sole target of Heraclitus: 'originator, 
ancestor of swindles'.41 As Pythagoras' relations with his fellow 

38 
Ko-rr{l;,nv: 1/JEV0w0m (Hesych). See Euripides on Odysseus: 0 1roiKiA6~pwv K6m, 

~8v,\6yos 871µ,oxapwT~S AaEpnci071s (Hee. 131 f.). Cf. K61Tis: 0 ,\a,\6s, 0 pr/Twp (Suda); 
K6ms: aVvToµos, 06)s-T({) A6yq,, ◊0Ev Kai O 871µ,0K61ros Kal K6/5aAos (Etym, Gudian.); 
'versutus et callidus rhetor' (TLG). 

39 So Marcovich, Heraclitus, 71: '"teachers of lies" (e.g. political malpractice or 
artifice ... )'. 

40 His fragment is preserved in the scholium to Euripides' Hee. 131 (where K6ms 
Odysseus is mentioned): Ko1rrnas TtlS· ,\6ywv TE;\'.vas EAEyov [l,\,\oi TE Kai O Tfµmoc; 

oVTw<; ypO.<f;wv 'Wan Kai rf;a!vw0ai µ,~ T0v llv0ay6pav EVpET~v Ovrn (EJpET~V 
yEv6µ,Evov: Jacoby, Marcovich) TWv dA178ivWv 1<01d8wv µ,718i T0v tlrf;' T0v 'HpaKAEiTov 
1<aTEyopoVµ,Evov, UAA' mhOv T0v 'Hp6.KAEITOV E7vai TDv d.Aa{ovwµ,Evov' (FGrHist 566 F 
132 = B 81). See H. Diels, 'Ein gefalschtes Pythagorasbuch', AGPh 3 (1890), 454£. = 
Kleine Schriften zur Geschichte der antiken Philosophie, ed. W. Burkert (Darmstadt, 
1969), 266-87; K. Reinhardt, 'KOllIAQN APXHI'OE', Hermes 63 (1928), 107-10; 
Rathmann, Quaestiones, 41; Diels's emendation TWv V<p' 'HpaKIIEiTOV KaT1}yopovµ,bwv 
(sc. Ko11'f8wv) seems very likely, see Rathmann, Quaestiones, 41, Timpanaro Cardini, i. 
15; see also Marcovich, Heraclitus, 72. Timaeus obviously read Heraclitus' original 
text, for he was a great bibliophile, eager to find references to Pythagoras in the early 
literature; cf. his quotation from Empedocles (below, 39 n. 48). Later pseudo-Pytha­
gorean tradition reacted to this debate by producing Pythagoras' own book Ko11'{8Es 
(D.L. VIII, 8); Diels, 'Pythagorasbuch', 455 f.; Thesleff, 168 f. 

41 DK: 'Annherr der Schwindeleien (Schwindler)'; LSJ, s.v. d.px77y6s Il,3: 'first cause, 
originator Ko11"{8wv'; J. Bollack and H. Wismann, Hf?raclite ou la separation (Paris, 
1972), 41, 246: 'source des fourberies'; C. Diano and G. Serra (eds.), Eraclito: I 

frammenti e le testimonianze (Milan, 1980), 41: 'inventore primo di raggiri'. Giangiu­
lio, Pitagora, i. 70, translates 'inventore di raggiri', but comments that Heraclitus' 
original intention was probably to say 'capintesta di ingannatori'. Markovich's objec­
tion (Heraclitus, 72 f.) that there were liars long before Pythagoras, e.g. Homer and 
Hesiod, does not seem decisive: Heraclitus might have thought about something more 
specific (Diano and Serra (,eds.), Eraclito, 178). One difference between Pythagoras 
and the two poets is obvious: he did not write, but addressed his audience directly. 
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citizens apparently are meant here, Heraclitus might have had in 
mind his speeches to various groups of the Crotoniates (see below). 
If this is so, it is easy to see why Heraclitus, who had earned the 
nickname 'mob-reviler' (oxAoAoi8opos, D.L. IX, 6), would dislike a 
person trying to persuade his co-citizens of something. Let us recall 
that Euripides calls Odysseus K61ns,

42 while Antisthenes applies the 
standard Homeric epithet for Odysseus, 110AvTpo11os, to Pythagoras 
(fr. 51). Such epithets were intended to suggest to the reader the 
image of a clever, knowledgeable person, but one less than scrupulous 
in his means - as Heraclitus probably saw Pythagoras. 

The next two testimonies belong to Ion of Chios and Empedocles, 
who were born about the 490s, that is after the death of Pythagoras. 
Each of them has his own reaction to the fame of the sage Pythagoras, 
fame which by now had spread throughout Greece. Here is what is 
said in the fragment of Ion's elegy to Pherecydes of Syros: 

Ws O µ,Ev ~voperJ TE KEKaafL8'◊,; ~8£ Kai alSof 
Ka!, <p8{µEvos Jivxii n:p1rvOv lc.'xti /3{0-rov, 

El1rEp Ilv0ay6p11s ETVµws aoef;6s, 8s 1rEpi 1TdvTwv 

dv8pW1rwv yvWµ,as EloE Kai EtEµa0Ev. 

So he, distinguished for his manly virtue and modesty, even in death has 
a life which is pleasing to his soul, if Pythagoras the wise truly achieved 
knowledge and understanding beyond that of all men.43 

In contrast to the elegy of Xenophanes, metempsychosis is not 
directly mentioned, only a joyful life of the soul after death, which 
is contrary to traditional Greek notions. Ion, however, had in mind 
not only the veracity of the religious doctrine of Pythagoras, in which 
he perceived a clear similarity with Orphic teaching on the soul_44 
Rather he makes the intellectual greatness of Pythagoras, which in 
consequence, in his view, has no need of proof, the pledge of that 
veracity. After all, Os nEpl 1rcfv-rwv dv0p0.nrwv yvWµ,as 1:ToE Kal EfEµ.a0Ev 
is said, not about Pythagoras' investigation of the soul, but generally 
about his significant achievements in the acquisition of knowledge, 

42 See above, 37 n. 38. 
43 B 4, tr. Dover. ~ On the correction of the MMS reading ETVµws O ao,P6s rr1cpl 

1rdvTwv, see F. H. Sandbach, 'Ion of Chios on Pythagoras', PCPhS 5 (1958/9), 36; 
Guthrie, i. 158 n. 2; K. Dover, 'Ion of Chios: His Place in the History of Greek 
Literature', in The Greeks and Their Legacy, ii (Oxford, 1988), 1-12, at 4 n. 4. 

44 Ion even supposed that Pythagoras had written poems under the name of 
Orpheus (B 2); see below, 223. 
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and, as we would now say, his successful cognitive activity. If Pytha­
goras is indeed a sage, with deeper insights (yvciJµa, doc) than 
others, 45 then his concepts of the soul are true; that is essentially 
what Ion meant. 46 Many, with reason, see in his words a polemic with 
Heraclitus' fr. B 129,47 in which he was very critical of Pythagoras' 
wisdom. If this is so, then as early as the middle of the fifth century he 
had become the subject of disputes among philosophers, continued in 
the next generation by Democritus' Pythagoras and then by the 
Academy and the Lyceum. 

We find an even more eloquent characterization of Pythagoras in 
Empedocles: 

11v 0€ ns Ev Kdvow,v dv0p 1rEpiWma El8Ws, 

Os 80 µ,T}Kw-rov 1Tpa7r{8wv EKTT}aaTo 1rA.oDTov, 

naVTofwv TE µ.,6).wTa aofWv <T', EmT}pavos Epywv· 

0111T6TE ydp 7rda1JWiv Op€gat-ro -rrpa1r{8watv, 

{)Er' 0 YE TWv OvTWV 1rdvTWV AEVaaEaKEV €Kaa-rov 

Ka{ TE 0€K' dv0pW1rwv Ka{ 7' Ei'Koaw alWvwmv. 48 

And there was among them a man of surpassing knowledge, master 
especially of all kinds of -wise works, who had acquired the outmost 
wealth of understanding: for whenever he reached out with all his 
understanding, easily he saw of all the things that are, in ten or even 
twenty generations of men (tr. KRS). 

45 B. Snell, Die AusdrUcke far den Begriff des Wissens in der vorplatonischen 
Philosophie (Berlin, 1924), 31 ff., stresses the double meaning of yvWµ.'"f/ as cognition 
and its result (cf. ibid. 36f.). To elucidate the meaning of yvWµ.'"f/ in Ion, see Heraclitus 
B 78: 'Human nature has no insight, but divine nature has' (above, 34 n. 25); 
Anaxagoras B 12; Democritus B 11. 

46 For similar interpretations, see W. Kranz, 'Vorsokratisches II', Hermes 69 
(1934), 228; Zeller and Mandolfo i. 318; G. Huxley, 'Ion of Chios', GRBS 6 (1965), 
38-41; Dover, 'Ion of Chios', 4 f. One can only conjecture why Ion juxtaposed the 
names of Pherecydes and Pythagoras. The biographical tradition makes Pherecydes 
the teacher of Pythagoras (see below, 123), but it is unclear whether this was known to 
Ion. At all events, there is no trace of wonders in his fragment. 

47 See Delatte, Vie, 162 f.; Marcovich, Heraclitus, 67£., and works cited in nn. 43, 46. 
48 B 129. On the order of lines 2-3, see G. Zuntz, Persephone: Three Essays on 

Religion and Thought in Magna Graecia (Oxford, 1971), 208. Empedocles does not 
name the sage. Timaeus (FGrHist 566 F 14) was the first to indicate Pythagoras; 
according to Diogenes Laertius (VIII, 54), some saw here Parmertides. Most scholars 
tend to favour Pythagoras, see in detail Long, Study, 17 ff. Doubt, however, cannot be 
finally eliminated, see Zeller, 'Alteste Zeugnisse', 463 f.; Rathmanrt, Quaestiones, 42 f.; 
Guthrie i. 160; N. van der Ben, The Proem of Empedocles' Peri Physios (Amsterdam, 
1975), 108, 180 f. 
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The admiring assessment ofEmpedocles is all the more significant for 
us as it comes from a person congenial to Pythagoras: a philosopher 
and scientist, politician and religious thinker. There are some pas­
sages of Empedocles which suggest, not only that he revered Pytha­
goras, but also that he sought to outdo him, for example when 
he addressed his fellow citizens, assuring them of his immortality 
(B 112). The reference to Pythagoras in a fragment which is usually 
attributed to the Purifications at first glance shows the context of his 
evidence to be religion, not natural philosophy. There is, however, no 
certainty that B 129 does in fact belong to the Purifications; it could 
equally well be placed in the poem On Nature.49 It is in any case 
revealing that it is not wonders Empedocles is speaking about: it is 
rather the cognitive abilities of Pythagoras which are supernatural, 
enabling him to surpass others 'in all kinds of wise works' and in the 
acquisition of knowledge. 

The last two lines of this fragment have usually been taken as a 
reference to Pythagoras' transmigration of the soul, which enabled 
him to see across dozens of generations.50 The preceding line, how­
ever, 'whenever he reached out with all his understanding', indicates 
the subject to be rather the level of his intellectual abilities.51 

Although we cannot exclude that Empedocles connected these abil­
ities with Pythagoras' memory of previous incarnations, it seems that 
his words were not taken in antiquity as a reference to metempsy­
chosis. 52 It is not fortuitous that some attributed the fragment to 

49 The first editors of Empedocles, Sturz (1805) and Karsten (1839), placed this 
fragment in an appendix. In recent decades several scholars, for different considera­
tions, placed it in II Epi <fxV01:w:: van der Ben, Proem, 178 ff.; M. R. Wright, Empedocles: 
The Extant Fragments, 2nd edn. (London, 1995), 256ff.; D. Sedley, Lucretius and the 
Transformation of Greek Wisdom (Cambridge, 1998), 29f£ I follow the ancient 
tradition, according to which Empedocles was the author of the two poems, II 1:pi 

efn5cm»s (or, most probably, <f.ivaiKO.) and Ka8apµo{. 
50 See e.g. Long, Study, 21 f.; KRS, 219; Burkert, 213. 
51 Zuntz, Persephone, 209; van der Ben, Proem, 185 f; Wright, Empedocles, 257 f 

Sedley, Lucretius, 30, sees Pythagoras' intellectual achievement in his recollection of 
his former incarnation. 

52 There is no trace of such an interpretation in Diogenes Laertius (VIII, 54), who 
quotes lines 1-2 with a reference to Timaeus, or in Porphyry (VP 30) and Iamblichus 
(VP 67). Both Neoplatonists, following Nicomachus (Rohde, 136), note that the 
expressions m;p,Waia (v, 1), 1rpa1r{Owv 1r,\01hov (v, 2), and rO>V Ovrwv 1r&vrwv ,\E6a­

OEOKEV lrnaTov (v. 5), relate to the particular nature of Pythagoras, who outdid all 
others in his capacity to see, hear, and think. See C. Gallavotti, Empedocle. Poema 
fisico e lustrale (Milan, 1975), 283 f. 
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Parmenides (D.L. VIII, 54), who is unconnected with the transmigra­
tion of souls. In any case, in no way does it follow from the words of 
Empedocles that he 'knew Pythagoras only as a preacher of metem­
psychosis'.53 What in fact we have before us is the portrait, not of a 
preacher, but of an outstanding thinker. Considering the closeness of 
Empedocles to the Pythagoreans of his time, 54 and the influence on 
him of Pythagorean natural science, 55 is it reasonable to restrict his 
comment only to the religious sphere? The example of Empedocles 
himself, who successfully combined activities which many regarded 
as incompatible, is an argument against such a one-sided interpreta­
tion. Burkert in particular asserted that, applied to Pythagoras, the 
formula 'not only a "medicine man" but also a thinker' is too simple 
and unconvincing. 56 Instead he offers another 'either ... or': either 
Pythagoras was a wonder-worker or he was a philosopher and scien­
tist. Neither formula, however) is a priori superior to the other; in 
each specific case either may be true. 57 In our case it is evident that a 
rational, cognitive element cannot be eliminated from early refer­
ences to Pythagoras' wisdom. 

Chronologically the next evidence is a passage of Herodotus re­
flecting a popular tradition current on the eastern periphery of the 
Greek world. Speaking of Zalmoxis, a deity of the Thracian tribe of 
Getae, Herodotus asserts, from the account given by the Hellespontic 
and Pontic Greeks, that he was the slave of Pythagoras of Samos. At 
that time, the Thracians lived a miserable life and were simple-witted 
(KaK6/3wl Kal lmacf>povEan:pol), but Zalmoxis came to know the Ionic 
way of life and more refined manners through associating with 
Pythagoras, one of the wisest among the Greeks ('EAA~vwv ov T4) 

53 Frank, 356 n. 166. 
54 Alcidamas (14 A 5) and Timaeus (FGrHist 566 F 14) regarded him as a pupil of 

Pythagoras, which is chronologically impossible, Theophrastus (fr. 227 A FHSG) and 
Neanthes (FGrHist 84 F 26) as a pupil of the Pythagoreans. 

55 See e.g. B. In wood, The Poem of Empedocles (Toronto, 1992), 21. 
56 Burkert, 209. 
57 It is revealing that Burkert was successful precisely where he challenged the 

traditional approach to Philolaus' fragments on the principle 'either ... or': either they 
are all genuine or all fake (so B6ckh, Philolaos, 38, 182; C. Schaarschmidt, Die 
angebliche Schriftstellerei des Philolaos und die Bruchstucke der ihm zugeschriebenen 
Biicher (Bonn, 1864), 2; Frank, 290), showing that they were of both kinds. Cf. above, 
3 n. 5. 
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da0EvEaT6.TU;} aocfwrf;). 58 This advantage, together with a certain 
cunning, enabled Zalmoxis to convert his fellow tribesmen to the 
doctrine of immortality (IV, 94-6). 59 Without going into the details 
of the confused Zalmoxis story,6° let us note the dual image of 
Pythagoras which Herodotus presents. On the one hand, the legend­
ary tradition links him with Zalmoxis through a common element of 
wonders; on the other hand, the sage of Samos appears as the bearer 
of Ionic culture and enlightenment. Incidentally, the historian did not 
himself believe that they knew each other, thinking that Zalmoxis had 
lived much earlier. It must be supposed that Herodotus, ranking him 
among the wisest Greeks, relied more on what he himself knew of 
Pythagoras than on what was known to the Pontic Greeks.61 Taking 
into consideration that Herodotus settled at Thurii, hence close to 
Croton, in the 40s of the fifth century, when the memory of Pytha­
goras was still vivid there, his words deserve special attention. 

In what precisely was the ao<j,ia of Pythagoras displayed? The 
range of opinions is, as always, very wide. Burnet believed that 
Herodotus had in mind here scientific work, translating ao<pw7~s as 
'scientific man'. 62 Burkert, however, asserted that, since only 'shama­
nistic' activities of Pythagoras are attested in the early tradition, his 
wisdom should be related only to them.63 At the present time the idea 
of Greek shamanism has quite receded (below, §6.1), yet Burnet's 
more pertinent interpretation also seems rather too straightforward. 
Before a quite specific category of people came to be called Sophists, 
ao<j,w7~s was one 'who knows wise things', a bearer of knowledge and 

56 A literal translation, e.g. 'not the feeblest sophistes among the Greeks' (Kahn, 16) 
does not convey the emphasis expressed by the negation of the superlative. Thus 
Herodotus calls Sparta, one of the two outstanding Greek poleis, 1r6Ais oin' D,ax{ UTTJ 

oU/ d.a8€Vrn-r6--r11 (VII, 101); cf. Zeller, 'Alteste Zeugnisse', 466: 'einer der hervorra­
gendsten unter den griechischen Weis en'. 

59 Here we have a typical attempt to explain religious notions by the influence of a 
more ancient and advanced culture. If the Greeks, according to Herodotus, adopted 
metempsychosis from the Egyptians (II, 123), the Greek neighbours of the Getae 
explained their beliefs by their own influence (Burkert, 128). 

60 See K. von Fritz, 'Zalmoxis',.RE 9A (1968), 2301-3; cf. Burkert, 156f. 
61 Herodotus gives the name of Pythagoras' father, which is unusual for oral 

legends. Morrison, 'Pythagoras', 139, supposes a literary source here, possibly Da­
mastes of Sigeum, author of On Poets and Sages. Hellanicus of Lesbos follows 
Herodotus in his account of the story of Zalmoxis and Pythagoras (FGrHist 4 F 73). 

62 Burnet, 85; Zeller and Mondolfo i. 331 f.; Guthrie, i. 166 n. 3. 
63 Burkert, 211; van der Waerden, 29. 
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skill in archaic Greece. 64 This could designate a person distinguished 
in various spheres of activity: one of the Seven Sages, a poet, or a 
rnusician.65 It was very often used for philosophers, scientists, and 
doctors: Anaxagoras, Alcrnaeon, Ernpedocles. 66 Diogenes of Apollo­
nia called his predecessors <f,vaw>.oyo, and ao</,wrni (A 4). As Pytha­
goras did not distinguish himself as a poet, musician, or doctor, what 
did Herodotus mean? His philosophical and scientific activity or his 
religious activity, or both? It has been noted that Herodotus applied 
the term ao<f,,arni to those who had more fully explained to the 
Greeks the cult of Dionysus after the seer Melarnpus had introduced 
the cult to Greece (II, 49). Melarnpus, however, was not 'a Wunder­
mann par excellence';67 in tradition he figured as a seer and physician, 
so could well have been called ao</,wT~s.68 As for his anonymous 
successors, by whom Orpheus and Musaeus are meant, for Herodotus 
they were first and foremost poets, like Horner and Hesiod, who, 
according to the historian, gave Greek religion its final form (II, 53). 
To interpret ao<f,,m~s as 'expert on wonders' does not stand up. 
There can hardly be any difference in principle between Pythagoras' 
wisdom as seen by Herodotus and what is common to the discrepant 
assessments of Heraclitus, Ion, Ernpedocles, and the other writers of 
the fifth century. 

This may be confirmed by the words of the Sophist Alcidarnas, the 
younger contemporary of Herodotus, who proves that the wise 
(ao<f,o() are honoured by all: 

64 G. B. Kerferd, The Sophistic Movement (Cambridge, 1981), 24f.; 0. lmperio, 'La 
figura dell'intellettuale nella commedia greca', in A. M. Belardinelli et al. (eds.), 
Tessere: Studi e commenti sulla commedia greca (Bari, 1998), 46 ff.; R. Thomas, 
Herodotus in Context: Ethnography, Science, and the Art of Persuasion (Cambridge, 
2000), 283 f. This usage was retained after Plato: A. Weiher, Philosophen und Philo­
sophenspott in der attischen KomOdie (diss. Munich, 1913), 40f.; G. Rocca-Serra, 
'Aristote et les sept "sophistes": pour une relecture du fragment 5 Rose', RPh 172 
(1982), 321-338; Imperio, 'Figura', 48f. 

65 Hdt. I, 29; Pind. lst. V, 28; [Eur.] Rhes. 924. Applied to the area of TExvai (crafts, 
poetry, music, medicine) ao</ifa was normally understood as 'skill, craftsmanship, 
competence'. 

66 Isoc. XV, 235; XX, 268; [Hipp.] VM 20. See also DK 90, 6; Isoc. X, 3. 
67 As Burkert, 211, calls him. Generally speaking, to relate Melampus to archaic 

wonder-workers of the type of Abaris or Aristeas (Nilsson, GGR i. 615 f.) seems 
doubtful. He was a legendary pre-Homeric figure. See M. A. Flower, The Seer in 
Ancient Greece (Berkeley, 2008). 

68 Aristophanes calls seers, poets, and doctors ao<Jiwrnf (Nub. 331-4). 
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The Parians honoured Archilochus, in spite of his evil-speaking; the 
Chians Homer, though he was not their fellow-citizen [Sappho and 
the Spartan Cylon follow]; the Italiotes honoured Pythagoras, and the 
Lampascenes buried Anaxagoras, although he was a foreigner, and still 
hold him in honour. 69 

Alcidamas presents the standard list of those honoured in the fifth 
century as aocpoi: the three great poets; Chilon, counted as one of the 
Seven Sages, and the philosophers Pythagoras and Anaxagoras. There 
is no wonder-worker in the list. Nor is it noticeable that Alcidamas in 
any way contrasted Pythagoras and Anaxagoras.70 

Coins with an idealized portrait and the signature IIYl9A I'OPHI), 
issued in 430-420 in Abdera, are unusual evidence of Pythagoras' 
extraordinary fame.71 This is unprecedented for the fifth century, not 
only because philosophers' portraits on coins appear much later and, 
as a rule, in their native towns: this is the first portrait on a Greek 
coin, or, at least, the first signed portrait.72 This circumstance suggests 
that Pythagoras is unlikely to have won the esteem of the Abderites by 
virtue of his philosophical teachings. These coins can be seen rather 
as a reflection of his many-sided fame as one of the wisest of the 
Greeks. Seltman supposed the appearance of Pythagoras' portrait to 
be connected with Democritus, whose name is found on Abderan 
coins (as magistrate) at that time;73 to prove this, however, is hardly 
possible. 

69 Arist. Rhet. 1398b9-14 = 14 A 5, tr. Freese (my addition in square brackets). 
7° Cf. below, 47. Dissoi logoi aligns the Pythagoreans \Vl.th the Anaxagoreans. 
71 The first publisher of one of these coins, R. Jameson, Collection Jameson, iii 

(Paris, 1924), 50, suggested that the portrait showed Pythagoras of Samas; he is 
followed by Ch. Seltman, Greek Coins, 2nd edn. (London, 1955), 142 f.; J. Babelon, 
Le Portrait dans l'antiquiti d'apres les monnaies (Paris, 1942), 63 f.; W. Schwabacher, 
'Pythagoras auf griechischen Miinzbildern', SSCA 5 (1968), 59-63. G. Richter's 
doubts, Greek Portraits, iv (Brussels, 1962), were dispelled by the publication in the 
1960s of another coin of the same kind (Schwabacher, 'Pythagoras', 60 f.). See also 
J.M. F. May, The Coinage of Abdera (London, 1966), 144, 157, 183 (pl. xm); Burkert, 
110 n. 2; G. R. Jenkins, Ancient Greek Coins (London, 1972), 98ff.; C. M. Kraay, 
Archaic and Classical Greek Coins (London, 1976), 155. Cf. Burkert, 'Pythagoreische 
Retraktationen', 305. 

72 A 4th-cent. coin from Metapontum may also represent Pythagoras; see Iam­
blichus, De vita pythagorica liber, ed. L. Deubner, corr. U. Klein (Stuttgart, 1975), 
p. XX. 

73 Seltman, Greek Coins, 143 f. 
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Unlike the coins, Democritus' own links with Pythagorean philo­
sophy and science are undoubted. Apart from his book Pythagoras 
(A 33,1), the first of a long series of works on the great Samian, 
Democritus' contemporary Glaucus of Rhegiurn confirms that he 
studied with the Pythagoreans.74 Democritus was born about 460 
and so was almost the coeval of Philolaus.75 If, however, Pythagore­
anism before Philolaus was no more than religio-mythological doc­
trine and arithmological speculation, what could a person like 
Democritus learn from the Pythagoreans and what was it that evoked 
his admiration in his book on Pythagoras?76 

Solomon Luria, who followed Frank in rejecting early Pythagorean 
philosophy and science, suggested, based on the placing of Democri­
tus' II v0ay6p~s among his ethical works (next to On the Disposition of 
the Wise Man, D.L. IX, 46), that he had in his youth learnt ethics from 
the Pythagoreans and the book itself contained 'moral precepts'. 77 

Even if we agree that the placing of the book in later catalogues is a 
reliable indication of its content, the influence of the Pythagoreans 
on Democritus was not limited to ethics.78 Aristotle more than once 
referred to their proximity in natural philosophy.79 Democritus' con­
tacts with the Pythagoreans are evident in the scientific area too. 'If 
we ask from whom he obtained the mathematical knowledge which 
distinguished him from his contemporaries, the most satisfactory 

74 14 A 6 c;c fr. 5 Lanata. Rhegium was one of the centres of Pythagoreanism, so 
Glaucus' acquaintance with the Pythagorean tradition was a very close one. Aristo­
xenus in particular relies on Glaucus in his account of the acoustic experiments 
ofHippasus (fr. 90). 

75 The Democritean Apollodorus of Cyzicus wrote that Democritus conversed 
with Philolaus (74 A 2), and the historian Duris of Samos that he was the pupil of 
Pythagoras' son Arimnestus (FGrHist 76 F 23). 

76 The publisher of Democritus' 'Writings, the Platonist Thrasyllus (1st cent. AD) 

wrote: 'He can be thought to be a follower of the Pythagoreans and he writes 
admiringly of Pythagoras in the book which bears his name' (D.L. IX, 38""" 14 A 6). 

77 S. Luria, Democritea (Leningrad, 1970), 458 n. 154. Zeller, 'Alteste Zeugnisse', 
471, combined two adjacent titles from Democritus' list of works into one: Ilv0ay6pris 
<~) IlEpl Tijc; ToV aoef,oV 8m01aEws. 

78 Central to Democritus' ethics were µETpt6TTJS and avµµETp{TJ (fr. 657 Luria), 
striving to avoid excess (fr. 657): Kal\Ov €V 1rani TO foov (fr. 749); happiness is dpµov{ a 
Kai avµµETpfo (fr. 742). 

79 Cael. 303a4: on the role of numbers among the Pythagoreans and the atomists; 
Phys. 203a6; Cael. 279all; fr. 201: the cosmogony of the Pythagoreans, Leudppus 
(A 1), and Democritus (A40); De an. 404al: notions of the soul; Degen. et corr. 315a3: 
Democritus' criticism of Pythagorean views (cf. Met. 1028616, 109065). See also Zeller 
and Mandolfo, i. 332 ff.; Guthrie, i. 389. 
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answer is that he studied with a Pythagorean,' noted Zeller.8° Democri­
tus wrote a book On Irrational Lines and Solids (A 33 ), and before him 
no one except for the Pythagoreans was concerned with the problem of 
irrationality in mathematics. Bearing in mind, on the one hand, Demo­
critus' links with Pythagorean philosophy and science and, on the other, 
the polemical context of most of the evidence about Pythagoras exam­
ined above, I would suggest that Democritus in his book sided with 
Pythagoras by giving his own understanding of his wisdom. 

Another aspect of the multifaceted aoef,{a of Pythagoras is revealed 
by the tradition of his speeches, first referred to by the Socratic 
Antisthenes (c.450-370). In his comment on the Homeric epithet 
rrotnhporros, characterizing the wise and eloquent Odysseus, he uses 
for comparison Pythagoras' ability to speak differently with different 
social and age groups, perceiving in it proof of his wisdom. 

So Pythagoras, it is said, when he needed to speak to children, addressed 
them in speech adapted for children, women in speech suitable for 
them, archons in speech in archontic style, and ephebes in ephebic. 
To find for everyone the appropriate kind of wisdom is itself wisdom. 81 

The tradition of Pythagoras' speeches, reflected later in Dicaearchus (fr. 
33) and Timaeus (ap. Iust. XX,4), is a historical one; Heraclitus' fr. B 81, 
analysed above, might have been a reaction to it. Clearly his acquisition 
of numerous disciples at Croton and his later achievement of fame 
throughout Greece are in large part due to his charismatic gift.82 Is it, 
however, a matter of his talent as a political orator or as a religious 

80 Zeller, 'Alteste Zeugnisse', 471; Zeller and Mondolfo i. 334f. 
81 oV-rw Kai ll v0ay6pas AiyE-rat 11pOs 1rnl8as dbw0El,; 110,~aaaBat A6yovs 8.a0Elvai 

1rpOs aii-ro'V,;; A6yovs 11ai8iK0Vs, Kai 1rpOs yvvai'Kas yvvaitlv dpµ.oOlovs, Kai: -rrpOs 
ilpxov-ras dpxovnKoVs, Kai rrpOs €.rji~{Jovs €.rfiTJfJiKoVs• T◊v yO.p JKO.mois rrp6arjiopov 
Tp6rrov Tijs cro<J,fos EgwpfoKnv cro<J,fos EaT[v (fr. 51-= VA 187 SSR). This fragment 
is found in the scholia to the Odyssey (I,1), which make use of material from 
Porphyry's Homeric Questions. Earlier it was thought that the mention of Pythagoras 
belongs to Porphyry, not Antisthenes (e.g. L. Radermacher, Artium scriptores 
(Vienna, 1951), 121 f.), but this is now rejected both by the editors of Antisthenes 
(see commentaries to the respective fragments) and by the students of Pythagorean­
ism (de Vogel, 140; Burkert, 115 n. 38; Riedweg, Pythagoras, 27; Giangiulio, Pitagora i, 
test. 13). Cf. Zucconi, 'Tradizione', 493 f. 

82 The term 'charismatic' which Riedweg applies to Pythagoras quite fits his 
personality, but in no way signals the religious nature of his activity. M. Weber, 
Wirtschaft und Gesellschaft (Cologne, 1964), 348, 832, 846, who coined the term, 
emphasized that it was value-neutral ( wertfrei) and related him to such figures as 
Solon and Pericles. 
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preacher? Antisthenes has nothing to say about the content of the 
speeches, yet, had they dealt only with political matters, it would have 
made no sense for Pythagoras to address women and children. It is 
much more probable that this report refers to Pythagoras' activity as a 
moral teacher, prescribing for different social groups the standard of 
behaviour appropriate to them. 83 There are two testimonies from the 
generation following Antisthenes which are connected to this aspect of 
Pythagoras' activity. Jsocrates maintained that the fame of Pythagoras 
was so great that all young men wished to become his pupils (Bus. 29), 
and Plato that he was a 'guide in education' (~YEf1.<i1V 1TatOEias) and 
founded a particular Pythagorean way oflife (Res. 600a-b). 

The anonymous treatise Dissoi logoi, the author of which probably 
belonged to the school of Protagoras, 84 mentions, not Pythagoras 
himself, but the Pythagoreans. The sixth chapter of the treatise dis­
cusses whether aofia Kai 6.pET~ are teachable. The author's oppo­
nents assert: in those areas where it is possible to teach something, 
there are acknowledged tutors, as in music, for example. The author 
retorts that there are in this area too: 

What is it the sophists teach, if not wisdom and virtue? And what were 
the Anaxagoreans and Pythagoreans, (if not teachers of these)?85 

It is suggestive that the author does not perceive any incompatibility 
between the Anaxagoreans and Pythagoreans. They appear together 
as typical examples of the philosophical schools whose objective was 
to achieve wisdom and virtue. The area of interest and activity of the 
Anaxagoreans is well known to us, and there is no reason to suppose 
that the Pythagoreans of the middle of the fifth century (both schools 
are referred to in the imperfect tense) were engaged in anything 
different in principle. 

At the turn of the fifth and fourth centuries, the sophist Alcidamas, 
whom we have already mentioned, observed in his <Pva,Kos (,\6yos): 

Zeno and Empedocles were at the same time pupils of Parmenides, then 
left him, and Zeno began to philosophize in his own manner, while 

83 The various obligations of the four age groups ( children, adolescents, adults, and 
the aged) are discussed in the Pythagorean Precepts of Aristoxenus (fr. 35). 

84 On the authorship and the date (c.400) of this treatise, see T. M. Robinson, 
Contrasting Arguments: An Edition of Dissoi Logoi (New York, 1979), 34f, 41 ff. 

85 -rf µdv -roi: aoefna-ral O,MaKovn o'.At\' 7] aoef;{av Kai cipHciv; [7]] -r{ OJ :4.vatay6pnoi 
Kai llv0ay6pnoi 1)1,:v; (DK 90, 6). 
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Empedocles went to listen to Anaxagoras and Pythagoras, emulating 
the latter in dignity of life and bearing and the former in his study of 
nature (D.L. VIII, 56 = 14 A 5). 

This biographical structure presented by Alcidamas is implausible: 
Empedocles could not have listened to Pythagoras, nor was he directly 
a pupil of Anaxagoras. What is, however, important to us is something 
else. If, in Alcidamas' evidence referred to above, Pythagoras and 
Anaxagoras appeared in the company of other renowned sages, the 
subject of this text is now famous philosophers. A rhetorical contrast 
between the two last teachers ofEmpedocles made by Alcidamas does 
not necessarily mean that 'cf,uawAoy{a comes from Anaxagoras, not 
from Pythagoras'. 86 It is hard to conceive that Pythagoras came to 
be among the heroes of a book on natural philosophy for the sole 
reason that he taught Empedocles the dignity oflife and appearance. It 
was cpuawAoy£a which Theophrastus had in mind when he called 
Empedocles 'an admirer and associate of Parmenides and still more 
of the Pythagoreans'. 87 It is highly probable that Alcidamas too had 
something to say on this topic beyond the passage quoted by Diogenes 
Laertius. 

The epideictic speech of lsocrates, Busiris (c.390), glorifying that 
legendary Egyptian king, contains the last mention of Pythagoras in 
the pre-Platonic period. The ironic tone oflsocrates makes it dear that 
he was not among the admirers of Pythagoras and the Pythagoreans: 

After Pythagoras of Samos went to Egypt and became their student, he 
was the first to bring all other philosophy (-r~v -r' ci'.,\,\1/v cfn,\oaocf{av) to 
the Greeks and was more clearly interested than others in the sacrificial 
rites and in the temple rituals. He thought that even if he got nothing 
more from the gods through these things, among men at least they 
would make him especially famous. And this is what happened. He so 
exceeded others in fame that all the young desired to become hls 
students, and older people were more pleased to see their children 
conversing wlth him than attending to their own affairs. We must 
believe this. Even now people admire those who claim to be his students 

86 Burkert, 215. 
87 31 A 7 = fr. 227A FHSG. The brief mention of Pythagoras in Il£p! ,f,ua,o>.oywv 

by the Socratic Aristippus of Cyrene (D.L. VIII, 21 =IVA 150 SSR) refers only to the 
etymology of his name. 
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more even when they are silent than those men who have the greatest 
reputation for speaking. 88 

Behind the obviously invented screen of Pythagoras' journey to 
Egypt, 89 there can be discerned elements familiar from other evidence 
(Pythagoras' great fame, his religious activity, and the education of 
youth), but also something fresh: Pythagoras was the first to intro­
duce philosophy to Greece. The ef,,:loaoef,/a of Isocrates, of course, 
is not the same as Plato or Aristotle understood the term to be. Its 
sense is often learning in general or, more specifically, rhetoric, which 
he himself studied. The ef,,:loaoef,ia of Pythagoras, however, which he 
acquired from the Egyptians, or, more specifically, from the Egyptian 
priests, was certainly not rhetoric (as is clear from the contrast made 
between the silent Pythagoreans and the renowned speakers; Isocrates 
either did not know or ignored the tradition of Pythagoras' speeches). 
Somewhat earlier (21-3) Isocrates describes the nature of the priests' 
studies: having through Busiris obtained the privilege of leisure 
( axo:1/2), they discovered for the body medicine and for the soul 
philosophy, which has the power to legislate and to investigate the 
nature of reality. Busiris assigned the elder to deal with the more 
important matters (i.e. laws), and directed the younger to study 
astronomy, arithmetic, and geometry. The passages which follow 
(25-7) are devoted to the astonishing piety of the Egyptians. Hence 
Pythagoras, who introduced to the Greeks the rest of philosophy ( T/2v 
T' &AA')v ef,,:loaoef,iav points to ef,,Aoaoef,ia in 22-3) and especially cared 
about piety (28-9), comes to be the bearer both of a scientific and 
philosophical and of a religious tradition acquired by him from the 
Egyptians. 

Isocrates did not intend his speech to be taken seriously and 
therefore attributed various elements of Greek culture to the Egyp­
tians with even greater freedom than his predecessor in the field, 
Herodotus. The Spartans come to be indebted to the Egyptians for 
their laws, their syssitia, and their physical exercises (19-20), Pytha­
goras for his philosophy, his mathematics, and even his piety. Leaving 
aside Egypt for a time, let us note that Isocrates records the combina­
tion of astronomy, arithmetic, and geometry ( only harmonics are 

88 Bus. 28~9, tr. Mirhady, modified. 
89 For an analysis of the tradition linking Pythagoras with Egypt, including Busiris, 

see below, §2.3. 
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missing) which characterizes the Pythagorean school and may stem 
originally from the work of Pythagoras himself (below, §7.4). The 
testimony of Isocrates refutes the argument that pre-Platonic tradi­
tion did not know Pythagoras as a philosopher and mathematician. 
Busiris is independent of the Academic interpretation of Pythagore­
anism.90 It is, of course, possible to take Isocrates' words as a retro­
spective projection: knowing the scientific and philosophical studies 
of the Pythagoreans, he could ascribe them to the school's founder 
and through him to the Egyptian priests. Given, however, the testi­
monies quoted above, this interpretation is quite implausible. The 
criticism of Xenophanes and Heraclitus, the praise of Empedocles, 
Ion, and Democritus, and the evidence of Alcidamas and Dissoi logoi 
prove that Pythagoras had become an integral part of early Greek 
philosophy long before Isocrates. What is new in lsocrates is the 
reference to the three mathematical sciences, but that in no way 
contradicts Pythagoras' iaTopla and 1r0Avµa0£a, known since the 
time of Heraclitus. Isocrates treated with scepticism both the Pytha­
goreans and mathematics 91 and had no grounds to embellish the 
traditional image of Pythagoras. 

1.3 PYTHAGORAS BEFORE AND AFTER PLATO 

So, references to Pythagoras by the authors of the pre-Platonic period 
do not confirm the idea that only in the Academy did he turn from a 
mystagogue and wonder-worker into a philosopher and scientist. The 

90 Among the possible sources of Busiris an early version of Plato's Republic 
written in the mid-70s was suggested; recently Ch. Eucken, Isokrates (Berlin, 1983), 
172 ff., 183 ff., has been prominent in supporting this idea; see also N. Livingstone, A 
Commentary on Isocrates' Busiris (Leiden, 2001), 40 f., 44 ff. This suggestion does not 
seem convincing, for in this case we need to change the traditional dating of Busiris 
from 390/385 to the mid-70s and to postulate its dependence on an earlier version of 
the Republic, of which, as it is, we know nothing. For criticism of this hypothesis, see 
A. Dies (ed.), Platon: La Ripublique (Paris, 1947), p. cxxiv. Latterly, the idea of a proto­
Republic, once defended by H. Thesleff, Studies in Platonic Chronology (Helsinki, 
1982), 101 ff., does not seem to be popular among the specialists: G. R. Ledger, 
Re-counting Plato: A Computer Analysis of Plato's Style (Oxford, 1989); L. Brandwood, 
The Chronology of Plato's Dialogues (Cambridge, 1990). 

91 It is in Busiris that he disputes the importance of mathematical education, 
advanced by Archytas (Zhmud, Origin, 71 ff.). 
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dominant image of the early tradition is of Pythagoras as ao1,6s or 
ao</,wT~s, the possessor of outstanding intellectual qualities and ex­
tensive knowledge, a person famous both for his religious teaching 
and for iaTop(a and <f,,>.oao<f,ia.92 The teachings of Pythagoras and his 
social activity, in particular as a mentor of youth, induced some to 
ridicule him or accuse him of charlatanry and others to praise his 
multifaceted talent. The range and abundance of responses show 
Pythagoras to have been one of the best-known figures in the intel­
lectual circles of the fifth and the beginning of the fourth century. 
Most of our evidence derives from those who were creating the 
philosophy and science of the time. It is they who record their 
admiration of Pythagoras' wisdom, polemicize with his views, write 
books about him, ridicule what he preaches, and learn from his 
pupils. When all this is taken together, it prevents us from numbering 
him among the wonder-workers and theologoi akin to Epimenides, 
Aristeas, and Pherecydes, none of whom achieved fame of that kind. 
The legendary tradition of his wonders and supernatural qualities 
figures highly obliquely in our sources (Herodotus; to some degree 
Empedocles). 

The evidence of the early tradition has much to say about the 
presence of the rational, the philosophical, and the scientific in Pytha­
goras' activity, yet reveals little in the way of specific detail. Metemp­
sychosis is the only doctrine of Pythagoras which is firmly attested. 
Apart from Isocrates, there is in the tradition no indication of which 
sciences he engaged in, nor indeed what results he achieved. Informa­
tion of this kind is found only in fourth-century sources, together 
with data on the political activity of Pythagoras and the Pythagoreans. 
Its appearance, however, as has been noted, does not mean that the 
image of Pythagoras became artificially rationalized and politicized. 
On the contrary, Pythagoras in the fourth century appears immea­
surably more often in an environment of the legendary and the 
supernatural than in the early evidence. Let us moreover note that, 
as a rule, early Pythagoras legends relate the supernatural and hence 
the impossible, while later inventions incline towards pseudo-historicity. 
Pythagoras showing his golden thigh, biting to death a poisonous snake, 
or making simultaneous appearances in two cities, is the typical hero of 

92 Since the early tradition in this chapter has been considered from a particular 
point of view, a number of aspects have been touched on only fleetingly. For detailed 
discussion of Pythagorean rehgion, see below, Chs. 5-6. 
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the early legends reported, for example, by Aristotle (fr.191). Pythagoras 
the Syrian from Tyre, who travels to India or instructs his pupils to hold 
property in common - this figure, in which the legendary becomes 
history (and vice versa), comes into fashion among the historians and 
biographers of the end of the fourth century'" and remains so until the 
end of Antiquity. 

That a fourth-century author could be close to Pythagorean circles 
did not at all imply that he would prefer a more rationalistic image of 
Pythagoras. Eudoxus, who studied mathematics under Archytas (D.L. 
VIII, 86), gives information of a legendary nature about Pythagoras. 94 

Heraclides, who also 'heard Pythagoreans' (fr. 3), linked the origin of 
the word <j,,A6ao</,os to Pythagoras, yet repeated old and invented new 
legends about his reincarnations, placing him and Empedocles 
among such wonder-workers as Abaris, Aristeas, and Hermotimus. 95 

One of Xenocrates' fragments ascribes to Pythagoras the discovery of 
the numerical structure of concords, another his descent from Apollo 
(fr. 87, 221). 

If, from the fifth century, fragmentary and largely random com­
ments have come down to us, from the early fourth century there 
begin to appear special works on Pythagoras and the Pythagoreans, 
some of them dealing with their philosophical and scientific legacy. 
The number of such works constantly increases and the subject 
matter broadens, especially with the emergence of new genres of 
historiography. It is this which provides an abundance of the most 
varied information on Pythagoras, both authentic and fictitious. 
Hence we observe in the fourth century, not a radical shift in the 
tradition of Pythagoras, but its natural evolution, retaining its con­
tinuity with fifth-century sources, many of which (it must be empha­
sized) remain inaccessible to us. The revolution in the Pythagoras 
tradition postulated by the hypercritics could not have happened 

93 Neanthes (FGrHist 84 F 29), Onesicritus (FGrHist 134 F 17), Timaeus (FGrHist 
566 F 13). 

94 Porph. VP 7 (not only did he abstain from meat, he did not go near cooks and 
hunters); Iamb. VP 6-7 (Pythagoras' descent from Apollo)= Eudox fr. 324-5. 

95 See fr. 40-1 (cf. 44), Abaris (fr. 73-5, cf. 90), On the Woman who Stopped 
Breathing (fr. 87-9). Numerous misunderstandings were connected with the dialo­
gues of Heraclides: fictitious speeches and situations in the life of their heroes were 
taken seriously. See P. Corssen, 'Der Abaris des Heraklides Ponticus', RhM 67 (1912), 
20-57; Levy, 22ff.; P. Boyance, 'Sur l'Abaris d'Heraclide le Pontique', REA 36 (1934), 
321-52; J. Bolton, Aristeas of Proconnesus (Oxford, 1962), 151 ff.; Burkert, 103 n. 32; 
H. B. Gottschalk, Heraclides of Fontus (Oxford, 1980), 15 ff., 112 ff. 
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without another revolution implied by them: the transformation of a 
secret religious sect into a scientific and philosophical school, of the 
Pythagorean 'myth' into the Pythagorean 'logos'. Neither of these 
speculative constructions withstands close scrutiny. In fact, it is 
more difficult to explain why Hippasus, the pupil of the hierophant 
and rnystagogue Pythagoras, made a sudden decision to study natural 
philosophy, geometry, arithmetic, and harmonics, and to carry out 
experiments in acoustics, while all the other Pythagoreans known to 
us followed him, but not the Teacher himself, than to explain what 
might have caused the Academics to set about constructing a totally 

. new image of Pythagoras. 
Yet to explain this last trend is not easy either. Despite the incon­

testable influence of Pythagorean thought on Plato, we encounter 
Pythagoras in his works once only (Res. 600a-b), and once the 
Pythagoreans as a whole (530d), apart from mentions of Philolaus 
and his pupils in Phaedo, of Theodorus (in several dialogues), and of 
Archytas in the Seventh Letter. Plato's passage on Pythagoras does not 
differ in principle from the evidence of the early tradition. Is Horner 
reported, asks Socrates, 

while he lived to have been a guide in education to men who took 
pleasure in associating with him and transmitted to posterity a certain 
Homeric way of life just as Pythagoras was himself especially honoured 
for this, and his successors, even to this day, denominating a certain way 
of life the Pythagorean, are distinguished among their contemporaries? 
(tr. Shorey) 

A mentor of youth, beloved of his pupils and followers, the founder of 
a particular (and, evidently, highly worthy) way oflife: there is no hint 
here either of natural philosophy and mathematics, or of political 
engagement. Plato's Pythagoras teaches his pupils privately (i8i(!), 
not making speeches before children, young men, and archons, as 
Antisthenes recounted. To suppose this is all Plato knew about 
Pythagoras is as rash as to suppose that he knew nothing of Derno­
critus or Xenophon, whom he does not once mention. What is the 
explanation for this selective silence with respect, by the way, not only 
to Pythagoras, but to Philolaus, Archytas, and the Pythagoreans as a 
whole? Is compensation to be found in the allusions to Pythagorean 
teachings scattered through the Platonic dialogues,96 or in his 

96 See Burkert, 83 ff.; Kahn, 49 ff. 
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Timaeus, in which the ancient tradition perceived a 'Pythagorean' 
dialogue?97 Are we dealing with a peculiarity of Plato's philosophical 
and artistic method, a method which permits him to make selective 
use of the ideas of the Presocratics, refracting them through the prism 
of his teaching and taking no particular care to present them in their 
actual historical perspective or to signal his dependence on them? 
Whatever may be the answer to these questions, there are clearly no 
direct traces of the new image of Pythagoras in Plato's written legacy. 

There existed also, however, the oral teaching of Plato, aypa<j,a 
o6yµ,arn, containing his later number metaphysics. According to 
Frank and Burkert, Plato's pupils regarded the Pythagoreans as pre­
decessors of his mathematized philosophy.98 I believe that this thesis 
can be definitely proved only in relation to one of Plato's students, 
namely Aristotle (below, §§12.1-2). However it may be, the Platonists' 
interpretations of Pythagorean philosophy and mathematics certaiuly 
were not unbiased and some of them were quite tendentious. What, 
however, is the basis of the hypothesis that Xenocrates, Speusippus, 
and Heraclides, for the sake of this interpretation, had to transform 
Pythagoras from a mystagogue into a philosopher and scientist? 
Certainly, the Academics took a selective and creative approach to 
the tradition on Pythagoras, but we have no evidence that they altered 
it radically, whereas Aristotle and the Peripatetics resisted this ten­
dency, consistently making a distinction between the scientific Pytha­
goreans and the unscientific Pythagoras.99 

Pythagoras is not mentioned in Speusippus' fragments. Heraclides 
ascribed to him a doctrine that happiness (,voaiµ,ovia) is knowledge 
of the perfection of numbers. 100 The Platonism of the story told 
by Heraclides according to which Pythagoras coined the word 
<j,,i16ao</>o, - something Burkert insisted on - was very convincingly 
disputed by Riedweg, who took this tradition back to the time 
of Pythagoras himself.1°1 The only account by the Academics of 

97 In On Pythagorean Numbers (fr. 28) Speusippus dealt with the five regular 
solids described in the Timaeus (fr. 28). A renowned student of Plato regarded the 
Timaeus as a Pythagorean dialogue: A. E. Taylor, A Commentary on Plato's Timaeus 
(Oxford, 1928). 

98 Frank, 239 ff.; Burkert, 53 ff; see also Kahn, 58 ff.; J. Dillon, The Heirs of Plato 
(Oxford, 2003). 

99 As Burkert, 28 ff., 80 £, 412, 449 f., asserts. 
10° Fr. 44. See below, 430 f. 
101 See above, 18 n. 46 and below, 428 f. 
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Pythagoras' science is Xenocrates' fragment on his discovery of the 
numerical structure of musical harmony (fr. 87).102 Like many other 
Academics, including Aristotle, Xenocrates wrote a book on the 
Pythagoreans (not on Pythagoras!), but this is not enough to consider 
him one of the founders of Pythagorizing Platonism. 103 Are there in 
the testimonia of the Academics signs of an image of Pythagoras 
which is new in principle? Against the background of the Platonic 
Socrates, the Academics' tendency to interpret the Pythagoreans in 
the spirit of their own philosophy is quite natural. This approach, 
characteristic of both Plato and Aristotle, though in different degrees, 
presupposes that a person to whom philosophical theories were 
ascribed was accounted a philosopher. It is true that other cases are 
known: Orpheus and Homer were turned into philosophers by virtue 
of an allegorical interpretation of poetic texts.1°4 Pythagoras, how· 
ever, left no such texts, whereas pre-Platonic tradition shows that, 
from the early fifth century, philosophers regarded him as a person 
from their own circle (as distinct from Orpheus and Homer). The 
Academics added new features to the traditional image of Pythagoras, 
but it was neither possible nor necessary for them to transform the 
'shaman' into an outstanding thinker. 

It can be asserted that Aristotle and the Peripatetics knew nothing 
about Pythagoras as a philosopher only once the traditions of the 
Lyceum are thoroughly purged of everything which testifies to the 
contrary.1°5 Anyone, however, prepared to concur with this thesis 
cannot pass by the obvious fact that Aristotle and his pupils perceived 
in the Pythagoreans the precursors of the mathematically tinted 
philosophy of the later Plato.106 If for this they had no need of 

102 Seebelow,258f.,29lf. 
103 Aetius attributes to Pythagoras the well-known teaching of Xenocrates about 

the soul as a 'self-moving number': d OE YE llv0ay6pa<; dpiOµ,Ov iavTOv KwoVna (sc. 
1/Jvx~v Elva,). tvi,E'J)WvTJOE 8€ riµ A6y(;) Kai 8EvoKpdT1)<; (IV, 2.3-4, from Theodoretus = 
Xenocr. fr. 170, cf. fr. 169, 190-1). It is clear that this attribution belongs to the late 
Hellenistic doxography (in Theophrastus, Xenocrates is not mentioned at all), when 
everything connected ,vith number was ascribed to Pythagoras, and not to Xenocrates 
himself, pace Burkert, 64 f., correctly Zeller, i. 553 f. See below, 258 f., 426. 

104 F. Buffiere, Les Mythes d'Homere et la pensie grecque (Paris, 1956); G. Betegh, 
The Derveni Papyrus: Cosmology, Theology and Interpretation (Cambridge, 2004). 

105 See above, 54 n. 99. 
106 Met. 987a31. blO. b22, 990a30, 996a6, 1001a9, 1053bl2, 1078b9 £; Phys. 203a6; 

Theophr. Met. lla27-bl0; Eud. fr. 60; Die. fr. 41. Aristotle's overview of Plato's 
famous lecture On the Good mentioned also the teachings of the Pythagoreans ( test. 
and fr. 2 Ross = fr. 87 Gigon). See below, 440 f. 
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Pythagoras as a philosopher and mathematician, then was he so 
necessary to the Platonists? In reality a comparison of the traditions 
of the two schools demonstrates that the Peripatetics record Pytha­
goras as a philosopher and scientist more frequently than the Aca­
demics. Eudemus wrote of Pythagoras' significant contribution to 
geometry (fr. 133) and Aristoxenus of his astronomy (fr. 24), arith­
metic, and number symbolism (fr. 23). Dicaearchus reviewed him in 
his biographies of the philosophers (fr. 33-6, 41), along with Socrates 
and Plato. Although in the surviving treatises of Aristotle Pythagoras 
appears almost as infrequently as he does in Plato, 107 fragments of his 
lost works contain mentions of Pythagoras' mathematical (fr. 191) 
and philosophical research. In a fragment of the Protrepticus we read: 

For which among existing objects of thinking has God brought us into 
being? Pythagoras, when asked about this, answered: 'To observe the 
heavens', and used to say he was an observer of nature (0Ewp0v -r~r; 

1VaEws), and it was for this he had come into being'. 108 

A similar idea, close to Aristotle's own ideal of /3/os 0<wpTJnK6,, is 
attributed to Anaxagoras as well (Protr. fr. 19). Even if these sayings 
belong to neither of them, it is revealing that Aristotle singles out 
among the Presocratics those figures who were frequently placed 
together in the early tradition. 109 We can see that Aristotle, like 
Heraclides, was inclined to project onto Pythagoras his own theories 
(at least during his Academic period), 110 from which it does not 
follow that Pythagoras had no theories of his own. 

Aristotle's attitude to Pythagoras and the Pythagoreans is a com­
plex problem requiring special investigation (below, §12.2). It is 
sufficient to note here that, in his surviving treatises, ot ll v0ay6pEwl 
appear very frequently, individual Pythagoreans much less fre­
quently, and Pythagoras even less frequently. This tendency has no 
connection with the presence or absence of works from which he 

107 Met. 986a30; MM 1182al2; Rhet. 1398614. 
108 Fr. 18, tr. Dfuing. See also fr. 20: 'According to this argument, then, Pythagoras 

was right in saying that every man has been created by God in order to acquire 
knowledge and observe' (E7rl. TO yvWva[ TE Kai 0Ewpl]aai). Cf. 7T0Avµa8{17 and [aTop{17 
in Heraclitus (above, 33). Burkert's objections concerning the authenticity of fr. 18 
and 20 ('Platon oder Pythagoras', 166 f.) are not supported by any of the publishers or 
translators of the Protrepticus known to me. 

109 See above, 43 f., 47. In Rhet. 1398b9-14 Aristotle cites one of these testimonies. 
110 See below, 429 f. 
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could obtain reliable information about the teaching of a specific 
Pythagorean. Hippasus, who evidently left no work of natural philo­
sophy, is mentioned by Aristotle once (Met. 984a7), as is Philolaus 
(EE 1225a30), whose book he certainly made use of without once 
connecting its philosophical and scientific theories with the author's 
name. However we may interpret the peculiarity of Aristotle's ap­
proach to the Pythagorean school, there is no reason to suppose that 
he placed Pythagoras himself outside it. In the Metaphysics (986a30) 
Pythagoras is mentioned in connection with Pythagorean philosophy. 
In the monograph On the Pythagoreans (fr. 191-6) Aristotle records 
the legendary tradition of both Pythagoras and the Pythagoreans. The 
only surviving fragment of his On Archytas' Philosophy (fr. 207) has a 
reference to Pythagoras' philosophical theory, which is suspiciously 
similar to Plato's. 

It would appear that Aristotle's two monographs on the Pythago­
reans, m the material of which he used later, were written in the 
Academy: he refers to them in the Metaphysics A (986al2), usually 
dated before 347. In general, the overwhelming majority of all Aris­
totle's references to fl v0ay6pcw, are contained in the Physics, On the 
Heavens, and those parts of the Metaphysics (A, B, I, A, M, N) which 
are taken to belong to his early works.112 In the later treatises such 
references are sporadic and) with few exceptions, free from polemics. 
If to these are added the Protrepticus, the early dialogue On Poets (fr. 
75), and the treatise On the Good, which reviews the theories of Plato 
and the Pythagoreans, 113 it tnrns out that almost all that Aristotle had 
to say about Pythagoras and the Pythagoreans in general was said 
during his stay at the Academy.1' 4 Evidently the theories of the 

m See above, 12 n. 28. 
112 I. Dfuing, Aristoteles (Heidelberg, 1966), 49 ff All three references to Pytha­

goras (above, 56 n. 107) relate to this period too. 
113 See above, 55 n. 106. On the mention of Pythagoras in the dialogue On Poets see 

below, 62. 
114 Let us give (in accordance with Diiring's chronology) the statistics of mentions 

of Pythagoras and the Pythagoreans: 1) Academic period: APost - 1, Phys. - 5, Cael. 
- 8, Met. - 21, Rhet. - 1, MM - 2 (total 38); Protr., De bona, and De poet. and three 
special works De Archyt., De pythagor., and Contra pythagor. also relate to this period; 
2) period of travel: De an. - 2, De sensu - 2, Mete. - 2 (total 6); 3) second stay in 
Athens: EN - 3. If in Cael. a whole chapter (II, 9) is devoted to the theory of heavenly 
harmony, the much briefer references in the texts of the middle period are of a purely 
doxographic nature; criticism of the Pythagoreans disappears along with the Pytha­
gorean number doctrine. In EN, where the table of opposites reappears, Aristotle twice 
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Platonists were the background upon which he formulated his own 
approach to the Pythagorean school. From this standpoint, the early 
dating of the Magna Moralia, supported by the detailed analysis of 
Dirlrneier and accepted by During, is entirely logical. m Aristotle's 
customary short overview of ethical doctrines with which he opens it 
begins thus: 

Now Pythagoras was the first to speak of virtue, but his method is 
erroneous. In referring virtue to numerical relations, he considered it 
from an inappropriate view point Justice, for example, is not 'the 
product of two equal numbers'.116 

Unusually for him, Aristotle here is speaking, not about the Pytha­
goreans, 117 but about the founder of the school himself, thus recog­
nizing 'the Pythagoras of his colleagues'.118 If, however, Pythagoras 
vanishes from his writings after his leaving the Academy, this does 
not mean that Aristotle had developed a more cautious or more 
correct approach to him; II v8ay6pno, quite rapidly come to naught 
together with Pythagoras. 

Burkert postulates that a choice must be made between the Platonic 
and the Aristotelian traditions, 'for only one of them can be histori­
cally correct'l19 but this is another contrived alternative ('either ... 
or') which cannot be accepted. Neither of these traditions is entirely 
correct nor entirely unreliable. Each piece of evidence from each 
author must be assessed individually and according to its value. 
Within the framework of the Lyceum, Aristoxenus, Dicaearchus, 
and Endemus proposed interpretations of the figure of Pythagoras 
which differ one from au other, not one of them implying that Aristotle 
knew nothing of his work in philosophy, science, or politics. It is 
far more natural to connect the abundance of late fourth-century 
accounts of Pythagoras as a mathematician with the Peripatetic and 
the preceding traditions than with the Academics. 'The primogenitor 
of number philosophy' was in no way bound to study geometry, still 

praises the Pythagoreans (1096b5, 1106b30), and takes issue with them only once 
(1132b22). 

115 F. Dirlmeier, Aristoteles: Magna Moralia, 2nd edn. (Berlin, 1983); Di.iring, 
Aristoteles, 438 ff. 

116 1182al2 f., tr. Armstrong. See Dirlmeier, Aristoteles, 159 f. 
m Cf. Met. 985b23, 1078b21, 1093b13; EN 1132b21, etc. 
118 Burkert, 79f., 81. 
119 Ibid., 81. 
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less to be the author of discoveries in that field. It is revealing that the 
wide range of pseudo-Pythagorean literature based on Academic 
doctrines deals endlessly with the Number, but has nothing to say 
about any scientific discoveries by Pythagoras; the authors of these 
treatises were not interested in such things. 

Fortunately many others were interested. Diogenes Laertius re­
ports the words of a certain Apollodorus the arithmetician that 
Pythagoras proved the theorem that the square on the hypotenuse 
is equal to the sum of the squares on the sides adjacent to the right 
angle (VIII, 12; cf. I, 25). According to a convincing surmise, this 
writer can be identified with the Democritean Apollodorus of Cyzicus 
(second half of the fourth century), the one who wrote of Democritus' 
acquaintance with Philolaus (74 A 2).120 Does it make sense to 
connect this account with the Academic tradition? It is much more 
natural to perceive here the interest of Democritus' school in mathe­
matics (cf. 77 A 1), including Pythagorean mathematics. Another 
Democritean, the philosopher and historian Hecataeus of Abdera 
(c.360-290), wrote that Pythagoras took from the Egyptians geome­
trical theorems, arithmetic, and the doctrine of metempsychosis.121 

The historian Anticleides, a contemporary of Hecataeus, affirmed 
that Pythagoras had brought geometry to perfection after the Egyp­
tian Moeris had first discovered its basic elements.122 According to 
Neanthes, Pythagoras had mastered all the sciences of the Chaldeans 
(FGrHist 84 F 29), the most important of which was considered to be 

12° F. Susemihl, Geschichte der griechischen Litteratur in der Alexandrinerzeit, ii 
(Leipzig, 1892), 338; H. von Arnim, 'Apollodoros' (no. 68), RE I (1894), 2895; 
Burkert, 428. Callimachus, who was librarian at the Museum of Alexandria, writes 
of Pythagoras' study of triangles and his discovery of a certain 'figure' (fr. 191, 58~62 
Pfeiffer); this is usually taken as an echo of the tradition on the famous theorem. See 
Heath, i. 142; M. di Marco, 'Un problema di geometria nel Giambo I di Calimaco (fr. 
191, 59ss Pf.)', RCCM 40 (1998), 95-107. C£ J. Radicke, 'Apollodorus', FGrHist 1097. 

121 Ilv0ay6pav TE nl Kanl T0v iEpOv ,\6yov Ka;; Tel. KaTd yEwµETp
0

!av 0Ewp~µa-ra Ka1 
Tel. rrEp1 To'Vs dpi0µoiis, £n OE TY]v Elc; miv (<;Vov TijS lfvxi/s µera/30,\Y}v µa0E(v r.ap' 
Alyv11Tfwv (FGrHist 264 F 25.98). Democritus, Oenopides, and Eudoxus figure 
further in the same context. The influence of Herodotus (II, 81, 123) and Isocrates 
(Bus. 21-3, 28-9) can more readily be seen in Hecataeus' words than that of the 
Academy. 

122 ToVTov Kai YEW/J,ETp{ av Er.i: 11Epas dyayEZv, M o{jn8os npWToV EVp6VTos Tds dpxds 
TWv aTolxEtwv aihi/s (D.L. VIII, 11 = FGrHist 140 F 1, cf. Diod. 1,52.6). If the next 
sentence in Diogenes Laertius, µ,6./uarn OE axo/16.aai T0v Ilv0ay6pav 11Epl TO dpi0-
/J,YJTlK0v ElOos aVrijs, also derives from Anticleides (thus e.g. Knorr, 162 n. 12), a 
parallel can be seen here with Hecataeus' report. 
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astronomy. 123 By the turn of the fourth-third centuries, the view that 
Pythagoras had had great success in geometry and astronomy was so 
widespread that it is recorded by the learned poet Hermesianax of 
Colophon. 124 

Thus, in the course of the fourth century, studies in mathematics, 
particularly geometry and arithmetic, became a constant element of 
the tradition of Pythagoras; astronomy and harmonics are less fre­
quently mentioned. Mathematics did not displace metempsychosis 
and wonders, nor did the tradition of Pythagoras the politician which 
emerged concurrently with it, yet they did edge them aside, complet­
ing the ambivalent, contradictory image of Pythagoras125 which was 
retained by his N eoplatonic biographers and passed from them into 
modern scholarship. The temptation to 'straighten out' that image by 
pruning one of its constituent parts is enormous. It is this largely 
which feeds the debate whether Pythagoras' mathematics are a con­
cretization of early evidence of his ao<pta, [aTopla and 1r0Avµ,a0{a 

based on reliable sources unavailable to us, or an invention designed 
to emphasize his closeness to scientific Pythagoreans. That question 
will be examined in detail as we analyse early Pythagorean science 
(below, Chs. 7-9). In the meantime we can state definitively: Pytha­
goras the mathematician is as little a product of the Academy as 
Pythagoras the philosopher. 126 

123 Timaeus seems also to have mentioned Babylonian astronomy (lust. XX,4.3; 
Strab. XIV,1,16); von Fritz. Pol., 43, 53f. 

124 otT/ µEv .EO.,._uov µav(Y/ rnH'STJGE ®wvoVs- I llv8ay6p71v, {A{Kwv KoµfQ yEw­

fl,ETp{T/,; / Ellp6µEvov, Kai KVK,\ov Oaov mpi/36)\AETm al0~p / f3a,jj Ev/ acfoa{pTJ 1r&.vy' d1ro-
1rAaaad.µEvov (fr. 7.85 f. Powell). 

125 See Arist. fr. 191 (above, 20). 
126 Frank, who put forw-ard this thesis, later rejected it; see E. Frank, Wissen, 

Wollen, Glauben (Zurich, 1955), 81 f.: 'Die Mathematik als exakte Wissenschaft ist 
in der Schule des Pythagoras entstanden ... Mehr noch, die Pythagoreer haben die 
Gr@dlagen der wissenschaftlichen Astronomie und der Physik gelegt ... Wir kOnnen 
natG.rlich nicht mehr feststellen, welchen Anteil Pythagoras selbst an diesen Errun­
genschaften hatte ... , es unterliegt aber keinem Zweifel, daB er diese ganze wis­
senschaftliche Enhvicklung in Gang gebracht hat. Er war eher ein rationaler Denker 
als ein beseelter Mystiker.' 
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Biography: Sources, Facts, and Legends 

One of the epithets most frequently applied to Pythagoras in the 
majority of popular books, as well as many scholarly works, is 
'legendary' or 'semi-legendary'. In the tradition on Pythagoras it is 
true that from the very beginning facts have been interwoven with 
fantastic invention, but it is not too difficult to separate the two. 
Extracting the real events in his life from information which appears 
to be quite plausible is much more difficult. This is where we en­
counter the greatest number of controversies, though these occur, of 
course, in the biographies of any of the Presocratics, and Pythagoras 
is no exception. Moreover, we have far more reliable information 
about his life than about any other philosopher of the sixth century, 
be it Thales, Anaximander, Anaximenes, or Xenophanes. The reason 
is evident: Pythagoras was spoken of and written about much more 
often. His great fame had the twin effects of making his name the 
focus of legends, which multiplied over the centuries, and of preser­
ving the memory of the historical events of his time. 

2.1 MAIN SOURCES 

From fragmentary and often casual references by early authors we 
learn only the place of Pythagoras' birth and the name of his father 
(Heracl. B 129; Hdt. IV, 95). Some details of his work as an educator 
are communicated by Antisthenes (fr. 51), Isocrates (Bus. 28), and 
Plato (Res. 600a-b ); Alcidamas asserts that he was a teacher of Empe­
docles (D.L. VIII, 56). No biographical information on Pythagoras 
has reached us from the Platonists; from Heraclides' historical work 
On the Pythagoreans we learn only that he introduced a meat diet for 
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athletes (fr. 40). Fragments of Aristotle, on the other hand, contain 
some important details, in addition to legends of various kinds. The 
juxtaposition of the names of Pherecydes and Pythagoras in fr. 191 
and especially the tale of their meeting on Samas (fr. 611.32) 1 reflect 
the story - popular by this time - of a personal connection between 
them. Fr. 191 further reports that 'Pythagoras foretold to the Pytha­
goreans the corning political strife ( aT6.a<e); that is why he departed to 
Metaponturn unobserved by anyone'. From a reference to 'Alcrnaeon 
being (young) at the time when Pythagoras was old',2 it follows that 
Aristotle's view of Pythagoras' chronology was correct. The fragment 
of Aristotle's dialogue On Poets, in which two of Pythagoras' political 
opponents appear among other competing figures, turns out to be 
unexpectedly valuable; the two are the famous Cylon, the inspiration 
behind the anti-Pythagorean revolt in Craton, and Onatas, 3 whose 
name appears in the list of Crotonian Pythagoreans drawn up by 
Aristoxenus (below, §3.2). It is most likely that Aristotle mentioned 
Cylon in his On the Pythagoreans as well. 

Theopornpus, Andron of Ephesus, and Duris of Samas, the histo­
rians of the second half of the fourth century, are of limited value in 
reconstructing the biography of Pythagoras. As a rule they give us 
inventions, whether their own or those of others. Theopompus (born 
c.380-375) appears to be the first to report the Tyrrhenian (Etruscan) 
origins of Pythagoras, and to say that his philosophy was really a 
cover for his strivings towards tyranny.4 Andron, probably a younger 
contemporary ofTheopornpus, in his Tripod, calls Pythagoras a pupil 
of Pherecydes and relates stories of his miraculous prophecies just like 

1 From excerpts from the Constitution of Samas; see Levy, 3; M. Hose (transl.), 
Aristoteles: Die historischen Fragmente (Berlin, 2002), 259. 

2 Met. 986a29-30; see below, 123. 
3 D.L. II. 46: KVAwv Kal 'Ovdrns- (KVAwv Kp0Twv,6.T17c; is Menagius' conjecture, 

accepted by Rose, see Arist. fr. 75) = DK I, 103.12 = fr. 21.1 Gigon. 
4 FGrHist 115 F 72 (cf. F 204 on the Etruscans). Athenaeus, V, 213 £:'Ina few days 

that philosopher [Athenian, the first~century Peripatetic] became a tyrant, thus 
displaying in practice the Pythagorean teaching about conspiracy and the true 
purpose of the philosophy introduced by the "noble" Pythagoras, as recorded by 
Theopompus in the eighth book of his History of Philip and by Hermippus, the pupil 
of Callimachus' (FGrHist 115 F 73 = Hermipp. fr. 21 = FGrHist 1026 F 27 (my 
addition in square brackets)). See Burkert, 118 f.; Wehrli, Hennippos, comm. on fr. 21; 
J. Bollansee, Hermippos of Smyrna and His Biographical Writings: A Reappraisal 
(Leuven, 1997), 79 f.; id,, comm. on FGrHist 1026 F 27. C£ below, 82 n. 91; 100. 
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those which Theopompus linked with Pherecydes;5 Pythagoras' pre­
dictions include the fall of Sybaris.6 One fragment of Duris (born 
c.340) contains an epigram (supposedly from the grave of Phere­
cydes) which calls Pythagoras the first Greek sage, while another 
contains a legend about a statue erected on Samos by Arimnestus, 
the son of Pythagoras and mentor of Democritus (FGrHist 76 F 
22-3). Hecataeus of Abdera and Anticleides tell only of Pythagoras's 
journey to Egypt,7 which is first mentioned by Isocrates. 

If this were all that the fourth-century sources had to tell us, even 
the general outlines of Pythagoras' life would be difficult to discern 
beneath the legends. However, the situation was radically altered by 
the rise in the Lyceum of the genre of biography, which lent a 
powerful stimulus to the systematization of the tradition on Pytha­
goras. By a lucky chance, one of the progenitors of biography, the 
famous musicologist Aristoxenus of Tarentum (c.370-c.300), was 
closely linked with the Pythagoreans of Archytas' circle through his 
father Spintharus. 8 In addition, he was acquainted with the pupils of 
Philolaus and Eurytus, and counted them among the last Pythagore­
ans: Echecrates, Phanton, Diodes, and Polymnastus of Phlius, as well 
as Xenophilus of Chalcidice in Thrace, who died in Athens at the age 
of 105 (fr. 18-20).9 Most likely Aristoxenus lived at or visited Phlius 
on the Peloponnese before he went to Athens, where he studied first 

5 FGrHist 1005 F 3-4. Cf. Theopompus on Pherecydes (FGrHist 115 F 70). 
Porphyry accused Theopompus of plagiarizing from the work of Andron but most 
scholars regard Theopompus' version as the primary one: P. Corssen, 'Die Sprengung 
des pythagoreischen Bundes', Philologus 71 (1912), 333£; id., 'Abaris', 33f.; Levy, 19 
n. 2; E. Stemplinger, Das Plagiat in der griechischen Literatur (Berlin, 1919), 49; 
Rathmann, Quaestiones, 28; K. Ziegler, 'Plagiat', RE 20 (1950), 1981; P. PCdech, 
Trois historiens mCconnus: Theopompe, Duris, Phylarque (Paris, 1989), 176; G. S. 
Shrimpton, Theopompus the Historian (Montreal, 1991), 17f. C£ Burkert, 144f. 
Attempts to date Andron before Theopompus (Bollansee, comm. on FGrHist 1005 
F 3; Giangiulio, Pitagora, i, test. 24-5, 28-9) appear to be unjustified. Even those who 
supposed that the two historians were independent of each other (Stemphnger, 
Ziegler) recognized Theopompus' version as the older one. Andron postulated two 
different Pherecydes, a theologian and an astronomer (FGrHist 1005 F 3), but the 
term 0rni\Oyos is not attested before Aristotle (cf. 0rni\oy{a Pl. Res. 379a). 

6 In Herodotus (V, 44) the fall of Sybaris is foretold by the soothsayer Callias; see 
Levy, 19 n. 2, 58 n. 1. 

7 See above, 59. 
8 Aristoxenus referred to Spintharus in On the Pythagorean Life and his biography 

of Socrates (fr. 30, 54a). 
9 Diodorus (XV,76) dates the 'last of the Pythagoreans' 01. 103,3 (366/5). This date 

may have been deduced by Apollodorus, relying on Aristoxenus. See below, 72 n. 47. 
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under Xenophilus, then under Aristotle. Having to hand fuller and 
more reliable information than other writers of his day (including 
documentary evidence), he devoted three biographical works to 
Pythagoras and the Pythagoreans - all of them blatantly apologetic -
and set forth their ethical and political doctrines in the Pythagorean 
Precepts.10 Aristoxenus is a colourful and rather contradictory figure, 
who in his vast and varied writing brought together the traditions of 
several schools without being truly committed to any of them. De­
termined to keep his distance from all authorities, he allied himself 
with Aristotle against the Pythagoreansll and with the Pythagoreans 
against Aristotle.12 Speaking against Plato and the Academy, 13 he 
nevertheless attributed the Academic doctrines to the Pythagoreans.14 

This reflected a tendency, which is most clearly discernible in Aris­
totle, to see the Pythagoreans as the philosophical forebears of Plato 
(below, §§12.1-2). 

Aristoxenus strove to present Pythagoras and the Pythagoreans in 
the most favourable possible light, often in defiance of established 
models, including those that appear in Aristotle's On the Pythagore­
ans. His rationalistic treatment of Pythagoreanism rested on his 
acquaintance with the last Pythagoreans, and on the whole it faith­
fully reflected the realia of the late fifth and early fourth centuries. 
Does this treatment detract from his reports on Pythagoras and the 
first Pythagoreans? In Aristoxenus' account of the political struggle in 

10 Il1cpl Ilv0ay6pov Kai: TWv yvwpfp,wv aVToV (fr. 11-25), Il1cpl Toii Ilv0ayoprKoV 
f3{ov (fr. 26-32), IIv0ayopiKal &:rro~6.aHs (fr. 33-41), J4.pxVTa f3{os (fr. 47-50). Wehr­
li's distribution of the fragments in different works is not always successful. Aristo­
xenus mentions the Pythagoreans in other writings: IIaiOwnKoi v6µ,oi (fr. 43), 
Movr:m:~ &Kp6aa,s (fr. 90), 'laTOpiKa lJ77oµv~µ,arn (fr. 131); see also fr. 123. 

11 In musicology he breaks decisively with the mathematical harmonics of the 
Pythagoreans, accusing them of contradicting empirical facts (Harm. I, 32-3). Relying 
on Aristotle's qualitative approach to natural phenomena, and using his empirical 
descriptive method, he bases his analysis of music on the subjective perception of 
musical tones by the human ear. See A. Behs, AristoxCne de Tarente et Aristote: le 
trait€ d'harmonique (Paris, 1986); A. Barker, 'Aristoxenus' Harmonics and Aristotle's 
Theory of Science', in A. C. Bowen et al. (eds.), Science and Philosophy in Classical 
Greece (New York, 1991), 188-226. 

12 Contrary to Aristotle, he shared the Pythagorean theory that the soul is the 
'harmony' of corporeal elements, and therefore mortal (fr. 118-21). His approach to 
the tradition on Pythagoras and the Pythagoreans also contradicts Aristotle in many 

wa(t His biographies of Socrates and Plato are filled with scandalous details, includ­
ing the charge that Plato sponged offDionysius and plagiarized Protagoras (fr. 62, 67). 

14 On his Pythagorean Precepts, see below, 65 n. 17. 
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Croton during Pythagoras' lifetime there are no fundamental depar­
tures from what Aristotle and Dicaearchus report, and his portrait of 
Pythagoras the scientist is supported by Eudemus and other writers of 
the second half of the fourth century. Viewing the last Pythagoreans 
as the heirs to the early school (fr. 18: <<pv>.atav p.iv oJv Ta •t &pxi]s 
101 Kai T6. p.a0fip.arn), Aristoxenus nonetheless made a distinction 
between them, though not as consistently as we might like.15 He 
described both the Pythagorean way of life and the Pythagorean 
doctrine by referring to his informants (who include Spintharus and 
Xenophilus: fr. 25, 30, 43), and without mentioning Pythagoras 
himself. 16 Aristoxenus' Pythagorean Precepts arouse perhaps the 
greatest doubts, 17 but on the whole the reports of this well-informed 
historian - if one makes allowances for his tendentious and polemical 
bent 18 

- are clearly preferable to the legendary traditiou which he 
disputes, and which much more frequently reflects the arbitrary 

15 If Aristoxenus had projected 4th-cent. Pythagorean science onto Pythagoras, far 
more achievements would be linked with the name of Pythagoras than we find in the 
fragments of the Peripatetic (fr. 23-4). Still less frequently does he connect any 
philosophical doctrines with Pythagoras (fr. 23). 

16 Iamblichus repeatedly felt compelled to append the note 'all of this comes from 
Pythagoras' to the stories of Aristoxenus (VP 102,174,183,198,213,230). This is the 
surest indication that his source said nothing of the kind (Rohde, 141 f., 158, 160, 163). 

17 The Pythagorean stratum in the Precepts cannot always be confidently separated 
from the theories of the Academy and the Lycewn (Rohde, 162 f.; Wehrli, comm. on 
fr. 33-41; de Vogel, 174ff.; Burkert, 107f.; contra: C. Huffman, 'Aristoxenus' Pytha­
gorean Precepts: A Rational Pythagorean Ethics', in M. M. Sassi (ed.), La costruzione 
de/ discorso filosofico nell'eta dei Presocratici (Pisa, 2006), 103-21). When we read e.g. 
that education in the arts and sciences has to be voluntary if it is to achieve its purpose 
(fr. 36; cf. Iamb. VP 183 = fr. 41d Huffman), this reminds us unmistakably of Plato's 
socio-pedagogical principle: 'Nothing that is learned under compulsion stays with the 
mind' (Res. 536d-e). It is explained in the Laws how education that includes various 
playful activities (819b-c) makes future citizens obey the laws voluntarily; see 
K. SchOpsdau (tr. & comm.), Platon. Nomoi. Buch IV-VII (GOttingen, 2003), 
219 f. Another idea, that true ,jiAoKaMa concerns 'f/0T/ and €nwTijµ.m, and not what 
most people think, namely, things necessary and useful for life (fr. 40), is also Platonic. 
The necessary and the useful occupy the lowest position in Plato's hierarchy of 
activities, whereas Archytas praised the practical utility of mathematics (B 3; 
Zhmud, Origin, 71 ff.). The doctrines contained in the Precepts are never attributed 
to Pythagoras (cf. fr. 40 with comm.). It is interesting that it was this work which 
exerted a strong influence on the pseudo-Pythagorean ethical treatises: B. Centrone, 
Pseudopythagorica ethica (Naples, 1990), 38 f. Cf. below, 72 n. 47. 

18 Aristoxenus maintained that Pythagoras ate beans and suckling pigs (fr. 25), and 
even ascribed to him the introduction of weights and measures in Greece (fr. 24). The 
inclusion of the Italian lawgivers Zaleucus and Charondas among the Pythagoreans 
derives from a Sth-cent. tradition. This also applies to Abaris and Aristeas (see below, 
114f.). 
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combinations of its creators (Anaximander the Younger, Heraclides, 
Andren, and others) than the notorious 'archaic' stage of Pythagore­
anism.19 

Dicaearchus of Messana, like Aristoxenus, his coeval and friend 
from the Lyceum (fr. 67, 70), was probably in contact with the Pytha­
goreans of Magna Graecia (fr. 34) and the Peloponnese (cf. fr. 20) even 
before he arrived in Athens. Dicaearchus, though having none of 
Aristoxenus' tendentiousness or his fondness for extremes, shared 
many of the same views, for example the Pythagorean teaching on 
the soul as 'harmony' (fr. 8, 11-12). In his Ihpi ~iwv he also devoted 
most attention to Pythagoras, Socrates, and Plato,20 and took a very 
critical view of Plato's philosophy (though without personal attacks),21 

which was unlike his attitude to Socrates (fr. 29). Like some other 
members of the Lyceum, he thought that Plato had combined Pytha­
goras and Socrates in his teaching (fr. 41, below §12.3). With Aristo­
xenus, Dicaearchus became the main source for most subsequent 
biographies of Pythagoras, and was already counted by Neanthes as 
one of o/ aKp,~<iaTEpo, (FGrHist 84 F 30). His treatment of the events of 
the Cylonian revolt makes clear that he was using sources independent 
of Aristoxenus, and that they included the oral Italian tradition (fr. 34). 
He also broached a topic which Aristoxenus studiously avoided - the 
previous incarnations of Pythagoras (fr. 36), and demonstrated a 
clearly ironic attitude to this matter. 

II <pi ~{wv begins with the Seven Sages, whom Dicaearchus viewed 
not as philosophers but as practical men, skilled in lawmaking 

19 For a generally positive assessment of Aristoxenus as a historian, see Rohde, 117; 
Delatte, Lit. 8, 19; id., Pol. 213; von Fritz, Pol., 27 ff.; id., 'Pythagoras', 175; 
A. Momigliano, The Development of Greek Biography (Cambridge, Mass., 1971), 
74f. Cf. Philip, 14f. (negative); Levy, 44ff.; Burkert, 106 (critical). On Aristoxenus' 
catalogue of Pythagoreans, see below, §3.2. 

20 Other philosophers receive only sporadic mention in the fragments of ll Epi 
f3{wv (fr. 39, 44). - Heraclides of Pontus (fr. 22), Theophrastus (D.L. V, 42), Clearchus 
(fr. 37-62), and Strata (D.L. V, 59) all wrote IlEpi ~{wv. Where the material is 
accessible, e.g., in Clearchus, it is clear that IlEpi f3Cwv is to be W1derstood as meaning 
'Biographies'. 

21 Fr. 41-4. In Philodemus' History of the Academy, a quotation from Dicaearchus 
says that Plato 'did more than anybody to advance philosophy and (at the same time) 
to undermine it'. See T. Dorandi, Platone e !'Academia (PHerc. 1021 e 164) I Filodemo 
(Naples, 1991), col. i, 9 f.; W. Burkert, Platon in Nahaufnahm: Bin Buch aus Hercu­
laneum (Stuttgart, 1993), 25f.; D. C. Mirhady, 'Dicaearchus of Messana: The Sources, 
Text and Translation', in W.W. Fortenbaugh and E. Schiitrumpf (eds.), Dicaearchus 
of Messana (New Brunswick, 2001), fr. 46A. 



Biography: Sources, Facts, and Legends 67 

(fr. 30-2). This may be the context of the preference he expressed for 
an active mode of life, rather than the ideal of a contemplative life.22 

The scarcity of evidence makes it difficult to establish whether he 
understood vita activa as purely political activity (for which he 
himself was not known), or rather as a way of life in accordance 
with one's own philosophical principles (like Socrates, fr. 29). It is 
unlikely, anyway, that he saw Pythagoras, Socrates, and Plato as 
representing opposing modes of life, while evaluating them from 
the viewpoint of his ideal.23 Like Aristoxenus (fr. 16-18), he took a 
favourable view of Pythagoras' moral and political work, and if he 
valued Socrates more highly than Aristoxenus did, that had little to do 
with Socrates' 'untheoretische Haltung'. 

The figure of the historian Neanthes of Cyzicus, who previously was 
in the background, has undergone a substantial reappraisal in recent 
decades. New editions of the Herculaneum papyri have shown that 
Neanthes, who was an important source for Philodemus' History of the 
Academy (first century), was personally acquainted with Plato's secre­
tary Philip of Opus.24 This meant placing his acme not in the third 
century but the last third of the fourth,25 and renouncing the idea that 
the stories of Pythagoras and the Pythagoreans derived from the 

22 Cicero referred to differences betw"een Dicaearchus and Theophrastus, who 
preferred vita contemplativa (fr. 25), but it is hardly likely that this was a matter of 
real theoretical debate between them; see P. M. Huby, 'The Controversia between 
Dicaearchus and Theophrastus about the Best Life', in Fortenbaugh and Schiltrumpf 
(eds.), Dicaearchus, 311-28. 

23 See Wehrli, Dikaiarchos, SO f. According to Rohde (110), Dicaearchus was the 
first to make Pythagoras into a politician, pursuing his own ideal of the vita activa; see 
also Burnet, 89 n. 4; W. Jaeger, 'On the Origin and Cycle of the Philosophic Ideal of 
Life' (1928), in his Aristotle, 2nd edn. (Oxford, 1967), 455 f.; however, cf. S. White, 
'Printipes Sapientiae: Dicaearchus' Biography of Philosophy', in Fortenbaugh and 
Schlltrumpf (eds.), Dicaearchus, 195-236. 

24 K Gaiser, Philodems Academica (Stuttgart, 1988), 96, 107f., 416 f.; Dorandi, 
Filodemo, 35 f.; W. Burkert, 'Neanthes von Kyzikos Uber Platon', Mus. Helv. 57 (2000), 
76-80; S. Schorn,' "Peripatetische Biographie" - "Historische Biographie": Neanthes 
von Kyzikos (FGrHist 84) als Biograph', in M. Erler and S. Schorn (eds.), Die 
griechische Biographie in hellenistischer Zeit (Berlin, 2007), 115-56. Neanthes cites 
Philip on the story of Plato's being visited by a certain Chaldean (Philod, Hist. Acad., 
col. III,34-V,22 Dorandi); he also linked Pythagoras vllith the Xa,\Oai'o, (FGrHist 
84 F 29). 

25 Neanthes was a pupil of the rhetorician Philiscus of Miletus, who, in turn, was a 
pupil of Isocrates. The historian Timaeus, another pupil of Philisrns, was born c.350; 
Neanthes was probably the same age, or a little older (below, 68 n. 30). On the other 
hand, he already had access to Aristoxenus (F 29-30), Dicaearchus (F 30), and 
Phanias of Eresus (F 2, 17), so was younger than they. 
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younger Neanthes (c.200).26 Besides Pythagoras, the Pythagoreans, 
and Plato, Neanthes' On Famous Men featured Empedocles, Heracli­
tus, and other philosophers who were popular in the biographical 
tradition, and about whom he often retailed fantastic stories. To 
throw light on the basic facts of Pythagoras' life he usually availed 
himself of Aristoxenus and Dicaearchus, often enlivening their ver­
sions by means of legendary new details. Unlike Aristoxenus, 
Neanthes did not attempt to rationalize the figure of Pythagoras. 
Instead he made willing use of that part of the popular tradition 
which he could turn to good account.27 Apart from his tendency to 
set forth several versions of events, Neanthes is of interest to us because 
he appears to be the first to refer to the pseudo-Pythagorean writings;28 

he is also among the first to introduce into the literature the figure of a 
Pythagorean woman.29 Much use was made ofNeanthes by writers of 
the Hellenistic period, Herrnippus, for example, and especially Hippo­
botus, and through them by late biographers of Pythagoras. 

The last valuable fourth-century source is Neanthes' fellow student 
Timaeus of Tauromenium (c.350-c.260).3° Although in his few 
fragments relating to Pythagoras and the Pythagoreans we are dealing 
with matters of detail, the stun of these details clearly indicates that in 

26 As Jacoby, FGrHist Ilc, 144c, and Burkert, 102 n. 23, thought. F. Leo, Die 
griechisch-rOmische Biographie nach ihrer litterarischen Form (Leipzig, 1901), 112; 
R. Laqueur, 'Neanthes', RE 16 (1935), 2108-10; von Fritz, Pol., 6, and Burkert, 
'Neanthes', 76 f. argued for the elder Neanthes. 

27 In the story ofMyllias and Timycha their Pythagorean friends perish, not daring 
to cross the bean field (F 31). Since the Syrians, according to Neanthes, in ancient 
times did not eat meat or sacrifice animals (F 32), Pythagoras became a Syrian. His 
father 11nesarchus, a Syrian from Tyre, took him to the Chaldeans, under whom he 
mastered all the sciences (F 29). On the reincarnations of Pythagoras see F 33. 

28 He mentions a letter of Pythagoras' son Telauges to Philolaus (see D.L. VIII, 53, 
74), saying, however, that he considers it a forgery (F 26). 

29 Timycha (F 31). His interest in this subject was shared by his contemporaries: 
Timaeus mentioned Pythagorean women (FGrHist 566 F 17, 131) and Hermesianax 
mentioned Pythagoras' wife (fr. 7.85). The Athenian historian Philochorus (c.340-
260) had already written Evvaywy~ 7/pw[Owv ~Toi IIv8ayoprdwv yvvmKWv (FGrHist 
328 T 1). 

30 Timaeus made use ofNeanthes' work: (1) he repeats (with variations) the story 
of Empedocles plagiarizing from the Pythagoreans (FGrHist 566 F 14), which is 
present in Neanthes (FGrHist 84 F 26); (2) in the work of Pompeius Trogus (lust. 
XX,4,3), who relied on Timaeus (see below, 69 n. 35), Mnesarchus is called a 
merchant; this same version is set forth in detail in Neanthes (F 29); (3) in Pompeius 
Trogus (lust. XX,4,3) Pythagoras studied astronomy in Babylon. Neanthes was the 
first to send Pythagoras to the Chaldeans (F 29), who were renowned for their 
knowledge of astronomy (see above, 68 n. 27). See also Burkert, 'Neanthes', 79 n. 30. 
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his history of Magna Graecia he endeavoured to present the history of 
the movement as a whole (Books IX-X), though not avoiding a great 
many anachronisms. 31 Like the first biographers of Pythagoras, who 
also came from Magna Graecia, Timaeus took a sympathetic view of 
him (though without any obvious bias); he upheld Pythagoras' strug· 
gle against luxury, defended him against the attacks of Heraclitus 
(F 132), and avoided the tradition that described his wonder-work­
ing.32 Timaeus was much used by writers of the Hellenistic and 
Imperial periods, but a complete reconstruction of the information 
deriving from him - attempted by some historians of the early twen­
tieth century - encountered insurmountable difficulties. 33 It proved to 
be impossible to attribute to Timaeus that part of the fourth-century 
historical tradition on Pythagoras which does not accord with Aris­
toxenus, Dicaearchus, and Neanthes. 34 While exercising due caution, 
however, it would be wrong to accept a minimalist line and reject what 
has been successfully reconstructed. 35 Many of the motifs of 

31 See FGrHist 566 F 13-14, 16-17, 131-2 with Jacoby's comm. (p. 550 f. nn. 191-8). 
Tauromenium, the homeland of Timaeus, was founded c.403, but is repeatedly men­
tioned in the context of Pythagorean history (Porph. VP 21, 27, 29; lamb. VP 33, 112, 
134, 136); in Aristoxenus' catalogue of the Pythagoreans Tauromenium is missing. 
Following Alcidamas (14 A 5), Timaeus regarded Empedocles as a pupil of Pythagoras 
(F 14); he attempted to prove communal property among the Pythagoreans by means of 
the saying 'Friends share everything' (F 13). 

32 This last point is particularly noteworthy, given that Timaeus often inserted 
su~ernatural elements into !his narrative (Levy, 59). See below, 99 n. 164. 

3 In the early 20th cent. the role of Timaeus in the tradition of Pythagoras was 
greatly exaggerated; see esp.: A. Delatte, 'Un nouveau fragment de Timee', Revue de 
!'instruction publique en Belge 52 (1909), 90-7; id., 'La Chronologie pythagoricienne 
de Timee', MusCe Belge 19 (1920), 5-13; id., Lit., 8 ff.; Bertermann, De Iamblichi, 75 f.; 
Rostagni, 'Pitagora', 3 ff.; cf. the critical response: Levy, 122 ff.; von Fritz, Pol. 33 ff., 
45 ff.; id., 'Pythagoras', 170 ff.; Burkert, 103 f. 

34 Von Fritz, Pol., 33 ff.; Burkert, 103 f. On the role of Theopompus, see below, 82 
n. 91; 119. 

35 Timaeus was used by (1) Polybius (11,39,1; Delatte, Pol., 223f.; F. Walbank, A 
Historical Commentary on Polybius, i (Oxford, 1957), 222 f.); (2) Diodorus Siculus 
(XIl,9,2-6; Bertermann, De Iamblichi, 51 f.; Levy, 57 f.; R. Laqueur, 'Timaios', RE 6A 
(1936), 1094; von Fritz, Pol., 33 f., 46; Jacoby, FGrHist Illb, 560 f. nn. 279-80; 
K. Meister, Die sizilische Geschichte bei Diodor (Munich, 1967), 53; L. Pearson, 
The Greek Historians of the West (Atlanta, 1987), 112f.; Giangiulio, Ricerche, 14ff.; 
(3) Pompeius Trogus (in the time of Augustus) in his epitome by Justin (lust. XX,4); 
Timaeus was the principal source of this chapter (Rohde, 122; Delatte, Pol., 225 f.; 
Levy, 55 f.; van Fritz, Pol., 33 ff.; id., 'Pythagoras', 176, 182 f.); (4) Strabo (VI,1,12-13; 
XIV,l.16; F. Lasserre (ed.), Strabon, iii (Paris, 1967), 225 f.; C. Talamo, 'Pitagora e la 
,pvH, RFIC 115 (1987), 386 I.; Bugno, Sibari, 371.); (5) Apollonius (FGrHist 1064 F 
2 = Iamb. VP 254; see below, 99 n. 162); note the reliable parallels between Timaeus 
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Pythagoras' four speeches, preserved by Iamblichus (VP 37-57), are 
linked with the material of Timaeus and his predecessors, but these 
speeches cannot be seen as an authentic Pythagorean source, or even 
as Timaeus' text: the final version is the work of Apollonius. 36 

Neanthes and Timaeus are chronologically the last authors in 
whose work it is profitable to seek traces of an independent historical 
tradition about Pythagoras and the Pythagoreans. Despite the fact 
that throughout the Hellenistic period Pythagoras and his followers 
were an essential component in most of the collections of philoso­
phical biographies, the surviving evidence can only on very rare 
occasions be utilized for historical reconstruction. Everything that is 
more or less reliable goes back to earlier sources, and what is new is 
usually fabrication. Jn the work of the Peripatetics Clearchus of Soli 
(born c.340) and Hieronymus of Rhodes (born c.300), we find only 
occasional references to the religion of Pythagoras ( or the Pythagore­
ans), and the tone of these references is hostile.37 The biographer 
Hermippus of Smyrna (late third century), who was renowned for his 
malicious tongue, wrote a special work On Pythagoras in two books, 
as well as treating him in other works.38 Relying on fourth-century 
sources, he added to the tradition a number of fables which present 
Pythagoras in a highly unfavourable light.39 In Satyrus' (c.240-170) 
B{wv dvaypaifrry, both Pythagoras and Plato, the plagiarist of the 
Pythagoreans, appear in an anecdotal setting.40 Hippobotus (c.200) 

and Apollonius: Tim. F 17 and Iamb. VP 56; F 13 and Iamb. VP 71 f.; F 131 and 
Iamb. VP 170. 

36 The fragments of Antisthenes (fr. 51) and Dicaearchus (fr. 33) which mention 
the speeches do not describe their contents. On the authorship of the speeches, see 
above, 10 n. 20, 22; also Rohde, 132 f.; Delatte, Pol., 39 f.; van Fritz, Pol., 39, 41, 65; 
Jacoby, FGrHist IIIb, 553 nn. 204-205; D. S. Du Toit, Theios Anthropos (Tiibingen, 
1997), 228 f.; Giangiulio, Pitagora, ii. 530 f. Apollonius used several sources, including 
Aristoxenus' Ilv0ayopiKal dr,orf;&aw; (Zucconi, 'Tradizione'). 

37 Clearchus (II r;pi f3(wv, fr. 38), Hieronymus ('J urnpiKd {moµ,v~µ,arn, fr. 42; Gian­
giulio, Pitagora, i. 80 n. 75 confuses the Peripatetic with the historian Hieronymus 
ofCardia). The tone of Timon ofPhlius (c.320-230) is the same; see Plut. Numa 8, 5; 
D.L. VIII, 36 = fr. 57 Di Marco with comm. 

38 On Lawgivers (FGrHist 1026 F 1) and possibly On Those who Converted from 
Philosophy to Autocracy (F 27). See Bollansee, Hermippus, 79 f. and comm. on F 27. 

39 Fr. 18-24 Wehrli= FGrHist 1026 F l, 21-27. See Delatte, Pol., 221 f.; Levy, 37f.; 
Wehrli, comm. on fr. 18-24; cf. Bollansee, Hermippus, 44 ff. Possibly the only thing of 
value is his reference to the Crotonian doctor Calliphon (fr. 22 = F 21). 

40 After burying Pherecydes, Pythagoras returns to Croton, whence, finding Cylon 
at a rich feast, he flees to Metapontum and dies of starvation (D.L. VIII, 40). Plato, 
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apparently copied from Neanthes and Herrnippus in his Avaypaq,~ 
Twv q,,Aoaoef,wv.41 Sotion of Alexandria (c.200) mentions the Pytha­
gorean Ameinias, the teacher of Parmenides, in his Ll iaOoxal TWv 

q,,Aoa6ef,wv (D.L. IX, 21); 2 and provides a list of (spurious) works of 
Pythagoras (D.L. VIII, 7). Heraclides Lembos (early second century) 
compiled epitomes of the works of Satyrus (D.L., VIII, 40, 44) and 
Sotion (D.L. VIII, 7), and excerpted Hermippus' On Pythagoras 
(FGrHist 1026 T 5). 

In his .1 w8oxai Twv q,,Aoa6q,wv, Sosicrates (c.150) recounts one of 
the versions of the story told by Heraclides of Pontus about Pytha­
goras coining the word 'philosopher'. 43 The work of the same title by 
the grammarian Alexander Polyhistor ( who worked in Rome after 
82-c.35), which Diogenes Laertius (or his source) thought particu­
larly valuable and from which he copied a long chapter, is interesting 
in that, unlike other Hellenistic 8,a8oxai, which have no special 
doxographical sections, it sets out Pythagoras' teachings rather than 
his biography.44 As may be seen, the biographers of that time often 
consulted the literature fabricated under the name of Pythagoras and 
the Pythagoreans,45 although many writers continued to maintain 

who has become wealthy, instructs Dion to buy three of Pythagoras' books from 
Philolaus for 100 minae (D.L. III, 9). 

41 M. Gigante, 'Frammenti di Ippoboto', in A. Mastrocinque (ed.), Omaggio a Piero 
Treves (Padua, 1984), 151-93. Cf. Neanth. FGrHist 84 F 26, 28, 29b, 31, 33 and 
Hipfob. fr. 12-14, 18-19. 

H. Diels, 'Parmenidea', Hermes 35 (1900), 196 ff. and Jacoby FGrHist IIIb, 326 n. 
200, surmised that Timaeus could have been Sotion's source. 

43 D.L. VIII, 8. Athenaeus (IV, 163 f) tells Sosicrates' story of the para-Pythagorean 
Diodorus of Aspendus, about whom Timaeus (FGrHist 566 F 16) and Hermippus 
(fr. 24 = FGrHist 1026 F 26) had written; see below, 13 f. 

44 D.L. VIII, 24-35 = FGrHist 273 F 140. Alexander's dating: Jacoby IIIa, 249; G. E. 
Sterling, Historiography and Self-Definition (Leiden, 1992), 144 f. On the Pythagorean 
Memoirs cited by Alexander, see above, 10 n. 18; Burkert, 53; J. Mejer, Diogenes 
Lae1tius and His Hellenistic Background (Wiesbaden, 1978), 66, 9\ n. 60; B. Centrone, 
'L'VIII libro delle "Vite" di Diogene Laerzio', ANRW II,36,6 (1992), 4193 ff., and 
below, 90 n. 128, 423 f. The combination of bias and dogmata remains a feature of 
Pythagorean biography. 

45 The 'three Pythagorean books' mentioned by Satyrus (D.L. III, 9) are Pytha­
goras' famous triparlitum: IlmOwndv, IloAmK6v, <PvaiK6v (D.L. VIII, 6, 9, 15), a 
forgery from the late 3rd cent. (Diels, 'Pythagorasbuch', 452ff.; Levy, 70ff.; Thesleff, 
170 f.; Burkert, 223 f.). Hippobotus (fr. 14), who followed Neanthes (FGrHist 84 F 26) 
in not accepting that Telauges' letter was authentic, nevertheless regarded Empedocles 
as his pupil, relying in this on another forgery; this apart, he acknowledged the 
writings of Pythagoras' wife Theano. Sotion (D.L. VIII, 7) adds to the list of Pytha­
goras' works Il1cpi -roV OAov, 'hpOs A6yos, II1cpl fvxiJs, llEpl €iiaE{3das, and others. 
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that the writings of Pythagoras had not been preserved, or that they 
had never existed. 46 Lastly, mention must be made of an anonymous 
biography of Pythagoras which has come down to us in excerpts from 
Diodorus Siculns (last third of the first century). It is based chiefly on 
Aristoxenus, and is therefore for the most part free from the anecdo­
tal and pseudo-Pythagorean material which characterizes the other 
biographies of that time.47 

Diogenes Laertins is the ouly one to present all of these Hellenistic 
biographers of Pythagoras.48 The Neoplatonist biographies include 
only Neanthes' story of Myllias and Timycha, in the version set down 
by Hippobotus. 49 Iamblichus and Porphyry preferred the neo-Pytha­
gorean writers Nicomachus and Apollonius, who were closer to them 
in spirit, to the Hellenistic biographers, who were fond of anecdotes 
and often malicious. Diogenes Laertius, on the other hand, whose 
attitude to the 'miraculous' aspect of Pythagoreanism was much more 
restrained, ignores the neo-Pythagoreans, although he avails himself 
of some pseudo-Pythagorean writings, including some late ones.50 

Research into the sources of his biography of Pythagoras has shown 

46 Probably Sosicrates (c£ D.L. I, 16; VII, 163; VIII, 6-7; Centrone, 'L'VIII hbro', 
4188f.); Posidonius (fr. 151); Philodemus (De piet. 3 fr. 10, p. 66 Gomperz) and 
others. See Riedweg, 'Pythagoras', 70£ 

47 Diod. X,3-11 = Thesleff, 229f. The influence of Aristoxenus is noted by 
E. Schwartz, 'Diodoros', RE 5 (1903), 679; Delatte, Pol., 225; Levy, 87 n. 2; von Fritz, 
Pol., 22 f.; Burkert, 104 n. 36. The similarity between Diod. X,9,3-5 and the triparlitum 
(D.L. VIII, 9 = Thesleff, 233) may be explained by their shared reliance on Aristox­
enus' Pythagorean Precepts (cf. above, 65 n. 17, also Iamb. VP2l0, see below, 75 n. 61), 
and not by Diodorus' reliance on the tripartitum; cf. Diels, 'Pythagorasbuch', 467 ff. In 
a number of cases Diodorus differs from Aristoxenus; see e.g. X,3,4 on Pythagoras 
travelling from Italy to visit Pherecydes (cf. below, 80 n. 80) or X,6,1 on metempsy­
chosis and abstaining from meat. As Diodorus dates by the Olympiads, his direct 
source is later than Apollodorus of Athens (2nd cent.); cf. below, 82 n. 92. 

48 Authorship of the anonymous biography from Photius' library (438b-441b = 
Thesleff, 237ff.) has been linked with Eudorus, the Pythagorizing lst-cent. Platonist 
(Burkert, 53 n. 2; cf. H. D6rrie, Der Platonismus in der Antike, ii (Stuttgart, 1990), 
261 f.). Mejer, Diogenes Laertius, 91 n. 60, however, suggests the 2nd cent. AD; D6rrie, 
Platonismus, ii. 261 f; 1st cent. BC - 1st cent. AD; Burkert, 'Pythagoreische Retrakta­
tionen', 304: 'fruhkaiserzeitlich'. It is not clear when Lycon of Iasus, the author of On 
the Pythagorean (Life), mentioned by Athenaeus (X, 418e = 57 A 3), lived. He cannot 
be identified with the Pythagorean Lycan of Tarentum from the catalogue of Aris­
toxenus (57 A 1). See FGrHist 570 F 15 = FGrHist 1110 F 2 with comm., and 
below, 119 f. 

49 Porph. VP 61, lamb. VP 189ff. 
50 E.g. Diogenes cites Androcydes' work On Pythagorean Symbols and Lysis' 

spurious letter (VIII, 17-18, 42). Androcydes' book was probably written in the first 
century and Lysis' letter in the 1st cent. AD (see below, 171, 189 n. 79). 
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that those he used were far from being the worst.51 The fact that he 
had neither any philosophical programme of his own nor any Pytha­
gorean predilections went some way to ensuring less distortion of the 
material than is found among the neo-Pythagorean biographers. 52 At 
the same time, his 'mosaic' method of compiling his sources is some­
times even more disheartening than the style of Porphyry and Iam­
blichus, who usually copied large segments. 

Neo-Pythagorean biography differed substantially from Hellenistic 
biography and those writings of the Imperial period which continued 
the Hellenistic tradition. In neo-Pythagorean biography, Pythagoras 
ceased to be one of dozens of philosophers, ancient and modern, 
whose lives were recounted in biographical collections (Apollonius, 
Nicomachus, and Iamblichus, as far as is known, did not write any 
other biographies), and became a figure who was exceptional in all 
respects. A messenger from the gods, a bearer of the ancient wisdom 
of the Orient, a great mystagogue and wonder-worker who com­
manded the elements, a figure to be revered as a demigod, a teacher 
bringing moral and religious renewal, a fighter against tyranny who 
gave laws to Greece, a sage who had revealed the mystical secrets of 
numbers, and the forerunner of Plato - this was the way many of his 
admirers in the Imperial period wished to see him. Almost all these 
motifs were present, in varying degree, in the classical tradition, but in 
the neo-Pythagorean and later, in Neoplatonic biography of Pytha­
goras, the legendary, mysterious, and miraculous element ceases to be 
one motif among many and- becomes practically the basis of the 
narrative. 

It is no accident that Porphyry found for his biography of Pytha­
goras a source as exotic as the fantastic novel The Incredible Wonders 

51 Delatte, Vie, 40ff.; Mejer, Diogenes Laettius, passim; Centrone, 'L'VIII libro', 
4185 ff. The prototype of the biography of Pythagoras in Diogenes coincides with the 
short biographies in the Suda (from Hesychius) and in Schol. Pl. Res. 600c. One of the 
shared elements, Pythagoras' tripartitum (see above, 71 n. 45), is dated to the end of 
the 3rd cent.; another, Mnesarchus as an engraver, appears to have been invented by 
Hermippus (see below, 79 n. 74), and points to the same time. Attempts to link this 
prototype with any biographer known to us have been unsuccessful (Centrone, 'L'VIII 
libro', 4187 n. 19). 

52 In the short versions of Diogenes' prototype (see n. 51, above), Pythagoras is 
presented as a religious teacher, not as a philosopher or scientist. It is difficult to 
establish whether this occurred because of severe abridgements to the original, or 
because Diogenes added material which makes the figure of Pythagoras more 
rounded, but the former seems more probable. 
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beyond Thule by Antonius Diogenes (early second century AD),
53 

of which the Pyfhagorean part is said to be related by Astraeus, a 
pupil of Pyfhagoras himself.54 It is also no accident that the author 
of one of the first neo-Pyfhagorean biographies was Apollonins of 
Tyana (second half of the first century AD), a magician and sorcerer, 
a tireless seeker of 'secrets' in all Greek and Oriental teachings, who 
claimed that the soul of Pythagoras had taken root in him. The 
dispntes over his biography of Pythagoras are still not over,55 but 
practically all investigators of Pythagoreanism take as their point of 
departure the authorship of Apollonius of Tyana. 56 Porphyry owes 
very little to Apollonius (VP 2), whereas Iamblichus took large 

53 Antonius was previously dated in the 1st cent. AD (E. Rohde, Der griechische 
Roman und seine Vorlaufer, 3rd edn. (Leipzig, 1914), 277), but in recent times a 
consensus has given preference to 100-30 AD: J, R. Morgan, 'Lucian's True Histories 
and the Wonders Beyond Thule of Antonios Diogenes', CQ 35 (1985), 490; G. W. 
Bowersock, Fiction as History: Nero to Julian (Berkeley, 1994), 38ff.; S. A. Stephens, 
and J. J. Winkler (eds.), Ancient Greek Novels: The Fragments (Princeton, 1995), 118 f; 
E. L. Bowie, 'The Chronology of the Earlier Greek Novels Since B. E. Perry: Revisions 
and Precisions', Ancient Narrative 2 (2002), 58ff. 

54 VP 10-14, 32-6, 44 certainly go back to Antonius, see Rohde, 125 f.; id., Roman, 
272 n. 2; H. Jiiger, Quellen, 36 ff., 43 ff.; K. Reyhl, Antonius Diogenes (diss. TU.bingen, 
1969), 3f., 20ff.; E. des Places (ed.), Porphyre: Vie de Pythagore (Paris, 1982), 13ff.; 
Burkert, 99 n. 9; A. R. Sodano, 'Analisi filologica della Vita di Pitagora', in A. R. 
Sodano and G. Girgenti (eds.), Porfirio: Vita di Pitagora (Milan, 1998), 35 ff., 82 f. Cf. 
below, 189 n. 80, On Antonius' sources: Rohde, Roman, 272 n. 2. On Pythagoreanism 
in Antonius' novel, see also W. Fauth, 'Astraios und Zalmoxis. Ober Spuren Pytha­
goreischer Aretalogie im Thule-Roman des Antonius Diogenes', Hermes 106 (1978), 
220-241; Stephens and Winkler (eds.), Ancient Greek Novels, 112 f. 

55 Some dispute Apollonius' authorship: E. L. Bo'Wie, 'Apollonius of Tyana: Tradi­
tion and Reality', ANRW II,16,2 (1978), 1672 n. 77, 1691 f.; Gorman, 'Apollonios', 
Staab, Pythagoras, 228 ff.; id., 'Der Gewi:i.hrsmann "Apollonios" in den neuplato­
nischen Pythagorasviten - Wundermann oder hellenistischer Literat?', in Erler and 
Schorn (eds.), Biographie, 195-217; Radicke, 'Apollonius of Tyana' (FGrHist 1064), 
151; others question whether this biography was used by Porphyry and especially by 
Iamblichus: B. L. Taggart, Apollonius ofTyana: His Biographers and Critics (diss. Tufts 
University, 1972), 85 f.; Gorman, 'Apollonios' Cf. G. Petzke, Die Traditionen Uber 
Apollonius van Tyana und das Neue Testament (Leiden, 1970), 37ff.; M. Dzielska, 
Apollonius of Tyana in Legend and History (Rome, 1986), 130 ff.; Staab, 'Gewiihrs­
mann'. The critics' arguments sometimes become vicious circles: Gorman, pointing 
out that Apollonius was an Atticist, finds Hellenistic forms in his chapters (Iamb. VP 
254-5); Radicke, who sees in the language of these chapters 'a strong influence of 
Atticism', doubts whether the 'popular healer' Apollonius could have mastered it. 

56 B{o,; Ilv8ay6pov is mentioned as one of Apollonius' works in the Suda. While 
Apollonius' authorship is not beyond dispute, no real alternative has been found. 
Cicero's contemporary Apollonius Molon (Staab, Pythagoras, 236 n. 539; id., 
'Gewi:i.hrsmann', 209 ff.) is clearly not suited to the role of Pythagoras' biographer. 
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sections from him.57 One more source which they both shared was 
the biography of Pythagoras by the Platonist and neo-Pythagorean 
Nicomachus (first half of the second century AD), the author of 
popnlar introductions to mathi!mata, known for his love of mystical 
arithmetic. 58 In particular, he is the author of a long chapter on 
Pythagoras' wonder-working. 59 This apart, both Porphyry and Iam­
blichus, who wrote independently of him, made use of a kind of 
biographical handbook, which was either similar or identical to that 
on which Diogenes Laertius relied.60 

Notwithstanding the ahnost identical body of sources,61 and the 
obviously similar outlook of the two Neoplatonists, whose ideal of 
philosophy implied a religious path to the truth, unknown to the 
Presocratics, there are numerous differences between their works on 
Pythagoras. Porphyry's Life of Pythagoras was part - the sole surviv­
ing part - of his History of Philosophy, in which Pythagoras had the 
role of one of the predecessors of Plato, proclaiming to Greece the 
divine wisdom of the Orient, prisca sapientia, which in essentials 
coincided with Plato's teaching. 62 A man of broad education, 

57 VP 3-25, 28, 37-57, 68-72, 215-22, 254-64. See Rohde, 125 ff.; Bertermann, De 
Iamblichi, Sf., 75f.; H. Jager, Quellen, 12, 30f.; Levy, 104-ff.; Burkert, 100 n. 10, 
mistakenly thought to find the influence of Nicomachus in VP 19: the parallel text 
in Theol. ar., 53.1 f. is not from Nicomachus but from Anatohus. 

58 On the life and teaching of Nicomachus, see F. E. Robbins and L. Ch. Karpinski 
(eds.), Nicomachus of Gerasa: Introduction to Arithmetic (London, 1929); W. Haase, 
Untersuchungen zu Nikomachos van Gerasa (diss.; TU.bingen, 1982), 34ff.; Dillon, 
Middle Platonists, 352 f.; O'Meara, Pythagoras Revived, 14 ff. Doubts as to his author­
ship of the biography of Pythagoras (Philip, 'Biographical Tradition', 187 ff.) are 
unfounded. 

59 Porph. VP 20-31 ~ Iamb. VP 30, 33-4, 36, 60-7, 134-6, 142, 150, 162. Porph. 
VP 54-61 and famb. VP 228, 233-7, 247-53 most likely also go back to Nicomachus. 
Cf. Rohde, 126 f.; Bertermann, De Iamblichi, 75 f.; H. Jager, Quellen, 41 ff., 59 ff.; Levy, 
95 ff.; Minar, 68 n. 64; Burkert, 98 n. 6; Sodano, 'Analisi', 79 ff., 122 n. 90. On Iamb. VP 
75-8 (the letter of Lysis), see Stiidele, Briefe, 203 ff. 

60 Rohde, 125f.; H. Jager, Quellen, 9ff.; Levy, lllff.; Burkert, l00f. 
61 Porphyry had four main sources. He took the philosophy of Pythagoras (VP 

48-53) from Moderatus. Iamblichus shared three sources -with Porphyry, but also 
made extensive use of Aristoxenus' Pythagorean Precepts (Rohde, 141 ff.: through 
Nicomachus; Burkert, 101; id, 'Pythagoreische Retraktationen', 314: directly). Burkert 
attributes Iamb. VP 101-2, 174-6, 180-2, 200-13, 230-3 to the Precepts. P. Boyance, 
'Sur la "Vie pythagoricienne" de Jamblique', REG 52 (1939), 36-50, suggested includ­
ing VP 96-100 but this section describes the life of the Pythagoreans, not their 
teaching. Parallels with Porph. VP 32-4 (from Antonius' novel) show that, while 
VP 96-100 contains material from Aristoxenus, the section as a whole is not his. 

62 See M. J. Edwards, 'Two Images of Pythagoras: Iamblichus and Porphyry', in 
H.J. Blumenthal, and E. G. Clark (eds.), The Divine Tamblichus, Philosopher and Man 
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Porphyry did not lack an interest in science and history. Although his 
biography of Pythagoras sometimes resembles a hagiography, it has at 
least the virtue that it usually indicates its sources. This is more than 
can be said of Iamblichus' much larger biographical work On the 
Pythagorean Life, in which distortions and repetition abound. 63 Iam­
blichus' work was the first part of an ambitious project: to describe iu 
ten books (ten being a sacred number!) all of ancient Pythagoreanism 
and put this corpus to use in his school as an introduction to 
philosophy. 64 The first book in this collection presented a portrait 
of an ideal philosopher, whose teachings and way oflife, sent down by 
the gods, were intended to bring to humans not only the truth, but 
also the salvation of their souls.65 

of Gods (London, 1993), 159-72; Clark, 'Philosophic Lives'; Du Tait, Theios Anthro­
pos, 250f.; Staab, Pythagoras, 109ff. 

63 In recent years it has become customary to stress that llEpl Toii Ilv0ayopdov 
f3!ov is not a biography in name, form or content, though opinions differ widely as to 
what exactly it is. Here it should be noted that Iamblichus took nine-tenths of his 
material from three biographies in which he found space liberally allotted to Pytha­
goras' miracles (Nicomachus) and his speeches (Apollonius); Alexander Polyhistor 
also had a doxographical section (see above, 71 n. 44), as did Porphyry, whose 
biography of Pythagoras was also part of a vast project and may not have borne its 
present title ( the Greek and Arab authors who cite it refer to the first book of the 
History of Philosophy, not to the Life of Pythagoras; see Sodano, 'Analisi', 37f.). 
Aristoxenus called his biography Ilr;p/ Ilv0ay6pov rni TWv yvwp{µwv aVTolJ (cf. his 
ilpxVrn f3[os) and (like Iambhchus) told in it of Pythagoras and his pupils. Iambhchus 
himself referred to VP as TTEpi Ilv0ay6pov Kai -rolJ Ka-r' aihOv f3[ov -rWv -rE IlvOa­
yopiKWv d.v8pWv (Protr., 6.12). Is this so remote from Aristoxenus and other biogra­
phers, e.g. Neanthes, with his story of Myllias and Timycha? Since the Pythagorean way 
of life was important to Iamblichus, into VP he liberally inserted material from 
Aristoxenus' Pythagorean Precepts and On the Pythagorean Life, but these works were 
also used by earlier biographers. Could Iamblichus' lack of proportion, which made his 
book so long, have broken the framework of the genre of ancient biography? 

64 J. Dillon (ed.), Iamblichi Chalcidensis in Platonis dialogos commentariorum 
fragmenta (Leiden, 1973), 19 f.; idem, 'Iamblichus of Chalcis', in ANRW 11,36,2 
(1987) 862-909; O'Meara, Pythagoras Revived, 30 ff.; Staab, Pythagoras, 193 ff., 
441 ff. From the 'Pythagorean collection', VP, Protrepticus, De communi mathematica 
scientia, and the commentary on Nicomachus' Introduction to Arithmetic have 
survived. Iamblichus' plan was not original. It derived from Nicomachus' similar 
protect (Dillon, Middle Platonists, 352 f.). 

6 On the soteriological aspects of VP and its typological similarity to Christian 
literature, see M. von Albrecht, 'Das Menschenbild in Iamblichs Darstellung der 
pythagoreischen Lebensform' (1966), in id. et al. (eds.), Jamblich, 255-74; Lurje, 
'Vita', ibid. 252f. (with extensive bibliography); D. S. Du Toit, 'Heilbringer im 
Vergleich', ibid. 275-94; M. George, 'Tugenden im Vergleich: Ihre soteriologische 
Funktion in Jamblichs Vita Pythagorica und in Athanasios' Vita Antonii', ibid., 303-22. 
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Of course, as early as the second half of the nineteenth century 
these late biographies were not taken seriously, and until recently 
scorning Iamblichus was almost a scholarly tradition. 66 Critical stu­
dies undertaken by several generations of scholars have demonstrated 
that the late compilations are of value as sources on ancient Pytha­
goreanism only when the information in them dates back to the fifth 
or fourth centuries. Taking into account Porphyry's and !amblichus' 
direct sources, none of which are older than the first century AD, there 
is nevertheless no shortage of such evidence. Among the sources 
named are Empedocles and Archytas, Xenocrates and Eudoxus, Aris­
totle, Aristoxenus, Dicaearchus, Timaeus, Neanthes, and Duris, but 
hardly any Hellenistic authors ( unlike the biography in Diogenes 
Laertius).67 This preponderance of older and therefore more reliable 
witnesses can be only partly explained by the tastes of the Neoplato­
nists themselves. Apollonius and Nicomachus apparently also pre­
ferred to cite the works of fourth-century writers, 68 although they did 
not use them directly. The antiquarian focus of the neo-Pythagoreans 
and N eoplatonists should not be overstated: most of the material in 
their biographies is actually later than the fourth century, but without 
such a focus the balance would be even less favourable for students of 
ancient Pythagoreanism. 

66 See e.g. Rohde, passim; J. Geffcken, Der Ausgang des griechisch-rOmischen 
Heidentums (Heidelberg, 1929), 104: 'der viel und schlecht schreibende syrische 
Philosophaster'; L. Deubner, 'Bemerkungen zum Text der Vita Pythagorae des Jam­
blichos' (1935), in Kleine Schriften zur Altertumskunde (K6nigstein, 1982), 476 ff.; van 
Fritz, Pol., 16. On the other hand, Proclus, Simplicius and Damascius called him 
nothing less than J 01:'ios 'Uµ.f3Aixos. Iamblichus is now viewed increasingly favourably 
(see above, 10 n. 24), and previous objections are dismissed as unfounded or excessive. 
For those with a taste for ancient Pythagoreanism, it is still relevant that in copying the 
same text Iamblichus makes Hippasus now the leader of the acusmatici (VP 81, cf. 87), 
and now of the mathematici (Comm. Math., 77.19 f.), while confusing a pentagon with 
a hexagon. He also turns Theocles of Rhegium (VP 130) into Theaetetus (172), and 
then into Euthycles (267), etc. 

67 See above, 72. It is not known when Antiphon, the author of On Men Distin­
guished by their Virtue (Porph. VP 7-8), to which Diogenes Laertius also refers (VIII, 
3), lived; see J. Radicke, 'Antiphon' (FGrHist 1096). The same applies to Dionyso­
phanes (Porph. VP 15). 

68 This fully accords with the general archaizing atmosphere of 'reborn' Pythago­
reanism and in particular with the influence upon it of the Old Academy. 
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2.2 LIFE ON SAMOS 

Reliable information about Pythagoras before his departure for 
Magna Graecia is extremely scarce. The early sources name Samas 
as his home (Hdt IV, 95; Isoc. Bus. 28), and most later authors 
agree. But Theopompus and Aristoxenus already offer a different 
version: they regard him as a Tyrrhenian (an Etruscan), according to 
Aristoxenus, from Lemnos, whence the Tyrrhenians were later ex­
pelled by the Athenians. 69 Theopompus was not well disposed to 
Pythagoras, or to the Etruscans (F 204), but whether he was the 
author of that version is not clear.7° Non-Greek origins were usually 
invented for philosophers to account for some aspect of their teach­
ing or some biographical fact. There is no evidence of any attempt to 
link Pythagoras' religious doctrine with the Etruscans, and Aristoxe­
nus, who did not believe in metempsychosis and avoided the subject 
in his work, would hardly have accepted any such version. Rather, 
Pythagoras' Etruscan origins were in some way connected to his 
emigration to Italy, which was thus perceived as a return home. 
Aristoxenus takes the theme of homecoming further. According to 
Neanthes, who passes on this version, Pythagoras' father came 'from 
Lemnos to Samas on business, stayed there and obtained citizenship, 
and when he went to Italy he took with him the boy Pythagoras; 
Italy was then prospering, and Pythagoras therefore later went there 
again'. 71 

The early authors call Mnesarchus the father of Pythagoras (Her­
acl. B 129; Hdt. IV, 95).72 Neanthes thought that he was a wealthy 
merchant (i'p,1ropos) who traded in grain (a Syrian merchant, to be 
sure); Aristoxenus' account further implies that the journeys to 
Samas and Italy were related to business matters; Timaeus also called 
Mnesarchus a wealthy merchant. 73 No other fourth-century versions 

69 Theopomp. FGrHist 115 F 72; Aristox. fr. 11. The mention of Aristotle among 
those who shared this version (Clem. Strom. 1,62,2 = Arist. fr. 190) is based on Preller's 
arbitrary emendation of the manuscript reading llp! r:napxos to i1pwToTEA11s (Philip, 
185). Clement's text, repeated by Theodoretus (Graec, affect. cur. I, 24), has Aris­
tarchus, probably Aristarchus ofSamos: A. Fraschetti, 'Aristarco e le origini tirreniche 
di Pitagora', Helikon 15-16 (1975-6), 424-37. 

70 See Burnet, 87 n. 5; Delatte, Vie, 147 f.; Aristox. fr. 11 with comm.; Philip, 185. 
71 Porph. VP 2 = Neanth. FGrHist 84 F 29. 
72 See K. von Fritz, 'Mnesarchos', RE 15 (1932), 2270-2. 
73 Neanthes (FGrHist 84 F 29); Timaeus (Iust. XX,4,1). 
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have survived, so this version may be considered historically probable, if 
not entirely reliable. An aristocrat from Samos might very well have 
been engaged in large-scale trade, and Pythagoras' edncation and poli­
tical activity strongly suggest wealth and aristocratic origins. The story 
of Mnesarchns being an engraver of stones or seals ( oaK­

rnAwyA6ef,o,) was invented by Hermippus,74 but has been developed -
surprisingly - in the scholarly literature: some have linked the rise of 
incuse coins in southern Italy with the arrival of Pythagoras, who was 
supposedly familiar with the engraver's trade.75 

Among his predecessors, Pythagoras is most often linked with 
Pherecydes. If a fragment of Ion, who first mentions Pherecydes 
side by side with Pythagoras (B 4), says nothing about any personal 
connection, the story handed down by Aristotle about Pythagoras 
meeting a sick Pherecydes on Samos (fr. 611.32, cf. fr. 191) implies 
one. Andron in his Tripod attributes to Pythagoras miracles and 
prophecies originally ascribed to Pherecydes,76 and directly calls 
him a pupil of Pherecydes; this version is followed by Aristoxenus, 
Dicaearchus, N eanthes, and Duris. 77 'If Pherecydes had been a sage of 
the type naturally to attract miracle-stories (as Pythagoras was), the 
connection between two similar contemporaries would have been 
invented whether it existed or not.' 78 Strictly speaking, chronology 
is immaterial here: the legendary tradition linked Pythagoras with 
Zalmoxis, Empedocles, Hermotimus, Aristeas, and Abaris.79 Yet un­
like Hermotimus and Abaris, Pherecydes was not a legendary figure, 
and unlike Aristeas and Empedocles he really was a contemporary of 
Pythagoras. The evidence of Aristotle and the unanimity of the early 
biographers of Pythagoras make it impossible to view the tradition of 

74
- Fr. 19 = FGrHist 1026 F 23. See Delatte, Vie, 147; Wehrli, comm. on fr. 19; 

Philip, 186, 197 n. 5; Bollansee, comm. on F 23. Demand's arguments on this point are 
fantasy: N. Demand, 'Pythagoras, Son of Mnesarchos', Phronesis 18 (1973), 91-6. 
Bollansee (260 ff.) is prepared to take them seriously, supposing that Hermippus' story 

mVs well be reliable. . . . .. 
Seltman, Greek Coins, 76f.; Guthne, 1. 176f. Cf. Philip, 197 n. 5; de Vogel, 52.ff.; 

Kraay, Coins, 164 f. In recent years this idea seems to have faded out. 
76 See above, 63 n. 5. 
77 Andron (FGrHist 1005 F 4), Aristoxenus (fr. 14), Dicaearchus (fr. 34), Neanthes 

(FGrHist 84 F 29), Duris (FGrHist 76 F 22). 
78 See KRS, 52 f. (for a sceptical view of the link). See also Zeller, i. 383 n. 3; K. von 

Fritz, 'Pherekydes', RE 19 (1938), 2027f.; Philip, 188. 
79 Zalmoxis (Hdt. IV, 95), Empedocles (Alcidam. ap. D.L. VIII, 56; Tim. FGrHist 

566 F 14), Hermotimus (Her. Pont. fr. 89), Aristeas (cf. Hdt. IV, 13-15; Her. Pont. 
fr. 90), Abaris (cf. Hdt. IV, 36; Her. Pont. fr. 90; lamb. VP 90-2). 
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his links with Pherecydes as a literary fabrication. That tradition must 
have been in existence as early as the fifth century, and had currency 
in Pythagorean circles. This is confirmed by the story that Pythagoras 
visited the sick Pherecydes on Delos, and buried him there. Aristo­
xenus and Dicaearchus place this episode during the time of Pytha­
goras' life on Samas, but before their tim,e there existed a version 
which shifted it to the Crotonian period, and thus explained Pytha­
goras' absence at the time of Cylon's revolt.80 No doubts have been 
expressed as to the credibility of the meeting itself. 

The problem, however, is that even if we allow that Pythagoras' 
link with Pherecydes may be part of the ancient biographical tradi­
tion, we cannot find in Pythagoras' teaching any features close to the 
mythical theo-cosmogony of Pherecydes. The early Pythagorean cos­
mogony leads to Anaximander and Anaximenes, not to Pherecydes. 81 

The doctrine of the immortality of the soul, which Pythagoras is 
supposed to have borrowed from Pherecydes, the metempsychosis 
attributed in the Suda to Pherecydes - these are all late inventions 
which arose on the basis of the biographical tradition. 82 If being a 
pupil presupposes a certain kinship of ideas, Pythagoras could hardly 
have been Pherecydes' pupil. 

It is possible that Aristoxenus or Dicaearchus mentioned another 
teacher of Pythagoras-Hermodamas-and Neanthes certainly did. 
Hermodamas was a descendant of Creophylus, of the well-known 
family of Samas singer-poets (aoidoi).83 Outside the biography of 
Pythagoras, Hermodamas does not appear anywhere, and his histori-

80 Aristoxenus (fr. 14, cf. Porph. VP 15-16, 55); Dicaearchus (fr. 34; cf. Diod. 
X,3,4). See Delatte, Vie, lSOf.; van Fritz, Pol., Sff.; Wehrli, Aristoxenos, 53. 
Dicaearchus (fr. 34) and, apparently, Neanthes (FGrHist 84 F 30) dismiss the version 
linking this episode with the absence of Pythagoras during the revolt; it is parodied by 
Satyrus (see above, 70 n. 40); Iamblichus (VP 248) mistakenly asserts that 'everybody 
accepts it'. 

81 See above, 31 n. 17. 
82 The immortality of the soul (Cic. Tusc. 1,16,38 = 7 A 5, from Posidonius); 

metempsychosis (Suda, s.v. Pherecydes); Long, Study, 13 f.; cf. H. S. Schibli, Phere­
cydes of Syros (Oxford, 1990), 11 ff., 104f. Aristotle found rational features in the 
teaching of Pherecydes (7 A 7), who, he thought, could rival Thales (fr. 75). Phere­
cydes was influenced by Anaximander: van Fritz, 'Pherekydes', 2030 f.; Ch. H. Kahn, 
Anaximander and the Origin of Greek Cosmology (New York, 1960), 240. 

83 From Neanthes (FGrHist 84 F 29) this version entered all the late biographies of 
Pythagoras: D.L. VIII, 2; Porph. VP 1-2, 15; Iamb. VP 11; Schol. Plat. Res. 600c; Suda 
s.v. Pythagoras. See Delatte, Vie, 151; van Fritz, Pol., 17; Philip, 189. 



Biography: Sources, Facts, and Legends 81 

city is barely credible. 84 In later times Pythagoras acquires yet more 
teachers, such as Anaximander and Thales (Porph. VP 2; Iamb. VP 
11-12), but the efforts of the Hellenistic biographers to bind all the 
great philosophers with the threads of personal continuity scarcely 
merit serious attention. For all the undoubted closeness of Pythagoras 
to the Ionian tradition, and his knowledge of the ideas of the Milesian 
philosophers, it is unlikely that any of them was his direct mentor. 

On reaching the age of forty - says Aristoxenus - and seeing that the 
tyranny of Polycrates was too severe for a free man to endure this 
despotic rule, he therefore went away to Italy. (fr. 16) 

Dicaearchus also appears to have written about Pythagoras leaving 
Samos because of the tyranny of Polycrates;85 this indicates that he 
and Aristoxenus shared a common source, the Pythagorean tradition. 
Polycrates came to power on Samos in about 540 and until 522 was 
the sole ruler of the island. The period of his rule was very favourable 
for Samas: there was large-scale construction on the island, and the 
economy flourished. Like many Greek tyrants, Polycrates patronized 
talented people: the poets Ibycus and Anacreon lived at his court, 
where the famous doctor Democedes and the engineer Eupalinus, the 
designer of the Samas tunnel, also worked. What was it that induced 
Pythagoras to leave Samas? His links with the landed aristocracy, 
which was hostile to Polycrates, seem to provide a fully probable 
reason, and this is supported by his choice of place of emigration, 
Craton, which was ruled by the aristocracy. 86 The policies of the 
Pythagoreans at the end of the sixth century and the beginning of 
the fifth were distinctly anti-tyrannical and aristocratic, as was their 
ideology,87 and if Aristoxenus, Dicaearchus, and Timaeus followed 

84 W. Burkert, 'Die Leistung eines Kreophyles', Mus. Helv. 29 (1972), 77 f. It seems 
that only M. Detienne, Homere, Hisiode et Pythagore (Paris, 1962), has needed 
Hermodamas as a teacher of Pythagoras. 

85 Themistius (Sophist. 285 a-b), who gives a condensed account of all the twists 
and turns of Pythagoras' political career, in full accord with Dicaearchus' accou~t 
(fr. 33-5; Zeller, i. 417 n. 2; ¼'bite, 'Principes' 233), says that the philosopher left 
Samos for Craton Oul II0AuKp6..-r17v. 

86 .Minar, 6 f., cf. Levy, 46. On the forced or volWltary emigration of the Samian 
aristocrats under Polycrates, see Hdt. III, 44-6; G. Shipley, A History of Samas: 
800-188 B.C. (Oxford, 1987), 91. 

87 Alcmaeon calls luovoµ,ta the foundation of health, and µovapxta the root of all 
ailments (B 4). In the Archaic period, iuovoµta was a typically aristocratic slogan 
aimed at tyranny: V. Ehrenberg, 'Isonomie', RE Suppl. 7 (1940), 293 f.; Chr. Meier, Die 
Entstehung des Begrif.fes Demokratie (Frankfurt, 1970), 40 ff.; id., Die Entstehung des 
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the Pythagorean tradition, which portrayed Pythagoras as an oppo­
nent of tyranny, this tradition fully accords with the information 
available to us. (It is doubtful, on the other hand, whether the 
accusations of favouring tyranny, levelled at Pythagoras by Theo­
pompus and Hermippus, 88 had any support in the historical tradition 
with which Aristoxenus supposedly took issue. 89 These accusations 
first appear in connection with Socrates90 and later with the Acad­
emy, which is reflected in Aristoxenus' critique of Plato.91

) If Pytha­
goras had been only a philosopher and scientist ( or even only a 
preacher of metempsychosis), he would probably have found a 
niche under the rule of an enlightened tyrant. However, he was also 
a man of strong political convictions and not without his own 
political ambitions. Political activity under a tyranny could only 
lead him into the entourage of the tyrant, and that path would hardly 
have suited a person of Pythagoras' nature. 

Apollodorus, evidently relying on Aristoxenus, gives 01. 62,1 
(532/1) as the year of Pythagoras' departure from Samos.92 Following 

Politischen bei den Griechen (Frankfurt, 1980), 88; K. Raaflaub, 'Einleitung und 
Bilanz', in K.H. IGnzl (ed.), Demokratia: Der Weg zur Demokratie bei den Griechen 
(Darmstadt, 1997), 49 f. 

88 See above, 62 n. 4 and below, 99 ff. 
89 See Burkert, 118 f.; Bollansee, comm. on FGrHist 1026 F 27. The anti-tyrannical 

pathos of Aristoxenus is too strong to be seen as merely a reaction to the charges 
of tyranny directed at Pythagoras. Cylon, Pythagoras's main adversary, was 'of a 
tyrannical bent' (fr. 18); Polyarchus, the ideological opponent of Archytas was an 
emissary of the tyrant Dionysius and a defender of tyranny (fr. 50); Dionysius himself 
was an enemy of the Pythagoreans (fr. 31), and Plato a parasite on Dionysius (fr. 32, 
62). Timaeus, like Aristoxenus, was extremely negative in his attitude to tyranny. 

90 In the late 390s, the Sophist Polycrates accused Socrates of being sympathetic to 
tyranny. Some details of his accusations are known through Libanius, who reph~d 
to Polycrates' speech in his Apology of Socrates (e.g. §§38, 54, 163, etc.). See e.g. 
D. Gribble, Alcibiades and Athens: A Study in Literary Presentation (Oxford, 1999), 
223 ff.; W. M. Calder III et al. (eds. and tr.). The Unknown Socrates (Wauconda, II., 
2002). 

91 Fr. 32, 62. It is revealing that Theopompus writes of the philosophy of Pytha­
goras, and not about any particular actions (FGrHist 115 F 72). The tradition 
accessible to the early biographers of Pythagoras did not preserve any information 
even about his participation in the Cylonian uprising, let alone his attempts to become 
a tyrant. The late tradition on Pythagoras the tyrant seems to derive largely from 
Theopompus and Hermippus (see below, 100 n. 165, 101 n. 169). 

92 Rohde, 119f.; F. Jacoby, Apollodors Chronik (Berlin, 1902), 216f.; Philip, 185; 
Burkert, 110 n. 4; A. A. Mosshamer, The Chronicle of Eusebios and Greek Chrono­
graphical Tradition (Lewisburg, 1979), 282. Thus Apollodorus dated Pythagoras' 
emigration to the very beginning of the tyranny of Polycrates: 01. 62,1. In Diodorus 
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Apollodorus, the approximate date of his birth is usually taken to 
be 570. To be sure, the view has been expressed that Aristoxenus had 
already synchronized the main event in Pythagoras' life - his arrival 
in Italy- with the fortieth anniversary of his birth (his acme).93 While 
this ploy may indeed be typical of Hellenistic biography, it does not 
by any means follow that Aristoxenus resorted to it. His biographies 
were mostly of figures from the recent past - Socrates, Plato, Arch­
ytas - so hardly needed any artificial synchronization. It remains to 
add that the _alternative chronologies will not withstand scrutiny,94 

and in the absence of contradictory data, Apollodorus' calculations 
are accepted by the majority of specialists. 

2.3 PYTHAGORAS' JOURNEY 

Tradition unanimously dates all Pythagoras' travels outside Greece in 
the period of his life on Samos. This unanimity is not a matter of 
accident: by the fourth century this period was as little known as it is 
today. The desire to fill an irksome lacuna with interesting events 
played an important role in the steadily growing number of longer 
and longer journeys. Beginning with Egypt, they gradually took in a 
substantial part of the world as the Greeks then knew it: the Phoeni­
cians, the Babylonians, the Syrians, the Jews, the Atabs, the Ethio­
pians, the Indians, the Iberians, the Thracians; nor were the Persian 
Magi or the Celtic Druids overlooked.95 

The ancient writers never looked upon Pythagoras' travels as 
simply a biographical fact in need of confirmation and explanation. 
From the first reference in Isocrates to the very end of antiquity, his 

(X,3,1), whose source used the calculations of Apollodorus, 01. 61,4 is given as 
Pythagoras' acme. 

93 Mosshamer, Chronicle 234. Cf. A. C. Bowen, 'The lvlinor Sixth (8:5) in Early 
Greek Harmonic Science', AJP 99 (1978), 501-6. 

94 On Timaeus' chronology of Pythagoras, in so far as it can be reconstructed, see 
Delatte, 'Chronologie'; von Fritz, Pol., 47 ff. (a critique of Delatte); id., 'Pythagoras', 
179ff.; Philip, 195f.; de Vogel, 2lff. Eratosthenes mistook the philosopher for the 
Olympic victor of 588, Pythagoras of Samas (D.L. VIII, 47 = FGrHist 241 F 11), 
although Duris (FGrHist 76 F 61) did distinguish them. See Rohde, 118 f.; von Fritz, 
'Pythagoras', 184f.; Burkert, 110 n. 5; c£ Levy, 20£ 

95 Zeller, i. 384 ff.; Delatte, Vie, 105; T. Hopfner, Orient und griechische Philosophie 
(Leipzig, 1925). 3 ff. 
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travels (and his Oriental origins) were set in the context of the search 
for the 'first discoverers' (1rpW-rot rcVpera{) of the most varied elements 
of Greek culture. 96 Journeys were mostly inferred not from facts, but 
from similarities between something Greek and something non­
Greek, and designed to explain the similarity. The emergence and 
the spread of cultural phenomena were seen by the Greeks within the 
narrow framework of the formula 'learning - discovery': one could 
either learn new things from other people, or discover them for 
oneself. Any phenomenon which bore even the most superficial 
resemblance to another, earlier phenomenon could be declared a 
borrowing. The idea that a discovery might be made independently 
by two peoples was not seriously considered. 97 By the time of Heca­
taeus and Herodotus, this 'naive diffusionism' had "resulted in an 
obvious bias of Greek thought towards granting the Orient priority 
in the 'invention' of the most varied aspects of their own culture, 98 

especially as the Greeks recognized full well that it was a young 
culture compared to those of Egypt and Babylon. 

Within this framework it becomes clear why a journey to the 
Orient, which Greek tradition endowed with so many celebrities, 99 

was deemed one of the most important instrnments of education and 
transmission of knowledge. In the Hellenistic period, the Greeks' 
extended cultural contacts reinforced this tendency, as did the logic 
of the biographical genre: those who actually had travelled to Egypt 
(Democritus) were now said to have gone to India as well, and those 
who had not travelled outside Greece at all (Anaxagoras, Empedocles) 
were nonetheless made to have travelled somewhere. ' 00 Reinforced 
by Jewish authors, who derived Greek philosophy and science from 

96 See Zhmud, Origin, 34 ff. 
97 A. Kleingiinther, IlpOJTos EVpET~s (Leipzig, 1933), 57f., notes that in the 

literature knovm. to him the question of the independent origin of two identical or 
similar customs or inventions was never raised. Every EiJpT)µa had only one 1rpWTOs, or 
µ6vos 1:.'0pr:.T~S, and never a 0E1Jnpos. 

98 J. Vogt, 'Herodot in Agypten', in F. Focke (ed.), Genethliakon W. Schmid 
(Stuttgart, 1929), 95-137; Ch. Froidefond, Le Mirage egyptien dans la littirature grecque 
d'Homere a Aristote (Paris, 1971). 

99 Hecataeus of Abdera wrote that Orpheus, Musaeus, Melampus, Daedalus, 
Homer, Lycurgus, Solon, Pythagoras, Oenopides, Democritus, Plato and Eudoxus 
all visited Egypt (FGrHist 264 F 25.96). 

100 Democritus (Plin. NH 25,13; D.L. IX, 35); Anaxagoras (Plin. NH 30,9); Empe­
docles (Philostr. VA 1,2). 
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the Pentateuch, this tendency was passed on to the Christian Apolo­
gists, and then took root in European historiography.1°1 

Many forms of Oriental influence on the culture and civilization of 
Greece are beyond dispute: the adoption of the alphabet from the 
Phoenicians, the minting of coins from the Lydians, the Oriental style 
in Greek art of the Archaic period, the clear imitation of Egyptian 
sculpture by the sculptors of that time. From the Orient came weights 
and measures) numerous monetary units, cultivated plants, musical 
instruments, fashions, and the like.102 To be sure, our increased 
knowledge of the cultures of the ancient Orient leaves us ever less 
ground for any connection between the birth of Greek philosophy and 
science, and any Oriental stimuli. 103 Nonetheless, this view is still 
widespread, 104 and hence a need remains for the figure of Pythagoras 
the Traveller, for the same reasons as in antiquity. 

The tradition on the travels of Pythagoras falls into two distinct 
stages. While up to the last third of the fourth century we have only a 
single reference to his journey to Egypt, which is ignored by his 
Peripatetic biographers, in the generation which came after Aristo­
xenus and Dicaearchus journeys become a standard feature of Pytha­
goras' life story, and the range of these is rapidly extended. Neanthes 
called him a Syrian from Tyre and sent him to the Chaldeans to study; 
Hecataeus of Abdera and Anticleides dispatched him to Egypt; 
in Timaeus, apparently, there is mention of Egypt and Babylon, and 
in Onesicritus of India. 105 Clearly, only the tradition pre-dating 
Neanthes is worth considering; later accounts contain no indepen­
dent information. 

101 Zhmud, Origin, 5, 8 f., 297 f. 
102 W. Burkert, The Orientalizing Revolution (Cambridge, Mass., 1992). On the 

more contentious aspects of influence, see M. L. West, The East Face of Helicon: West 
Asiatic Elements in Greek Poetry and Myth (Oxford, 1997); W. Burkert, Babylon, 
Mem/his, Persepolis (Cambridge, Mass., 2004). 

10 See e.g. G. E. R. Lloyd, 'The Debt of Greek Philosophy and Science to the Near 
East', in his Methods and Problems in Greek Science: Selected Papers (Cambridge, 
1991), 278-98. Philosophy arose in India at almost the same time as in Greece, but 
there were no contacts in this field in the 6th cent.: K Karttunen, India in Early Greek 
Literature (Helsinki, 1989), 108ff. On contacts in science see below, §§7.1, 9.1. 

104 See e.g. B. L. van der Waerden, Science Awakening (New York, 1961); id., Die 
Anfdnge der Astronomie (Basel, 1968); M. L. West, Early Greek Philosophy and the 
Orient (Oxford, 1971). 

105 Neanthes (FGrHist 84 F 29); Hecataeus (FGrHist 264 F 25.96); Anticleides 
(FGrHist 140 F 1); Timaeus (lust. XX:,4.1); Onesicritus (FGrHist 134 F 17). 
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A journey to Egypt is by no means impossible (though not, 
of course, for educational purposes). Before and after Pyfhagoras, 
Solon, Thales (probably), Hecataeus, Herodotus, Democritus, and 
others had been there. However, the earliest evidence for Pyfhagoras' 
journey - and the only evidence before the last third of the fourth 
century - is unconfirmed, stemming from a source which can hardly 
be called historical. In a speech in praise of Busiris, the mythical king 
of Egypt, lsocrates asserts that Pythagoras, having been to Egypt and 
studied under the Egyptian priests, was the first to introduce Egyptian 
philosophy to the Greeks, paying particular attention to sacrifices and 
temple rites (Bus. 28). The very nature of this rhetorical exercise gives 
rise to doubts as to the reliability of the information passed on by 
lsocrates;106 moreover, he himself states that he is not concerned 
about truthfulness (4), and concludes his speech by admitting plainly 
that he is not telling the truth (33). These admissions apply in full 
to everything he writes about Greek borrowings from Egypt.107 It 
is clear that Isocrates did not intend anybody to take his speech 
seriously. 

At the same time, lsocrates could have drawn on an earlier source: 
Pythagoras' affinity with Egypt had already been suggested by He­
rodotus. True, he does not speak plainly of any visit, but twice he links 
Pyfhagorean teachings with that country. When he mentions the 
Egyptian custom of forbidding the burial of the dead in woollen 
clothes, he states that the Orphics and the Pyfhagoreans also forbid 
it (II, 81). Later, while telling of Egyptian metempsychosis, he adds, 
'Some Greeks have also used this doctrine as their own, some earlier, 
some later. I know their names, but do not record them' (II, 123). 
Clearly those he had in mind above all were the Orphics and the 
Pythagoreans. 108 Thus Herodotus twice suggests to his readers a 
similarity between Egyptian religion and Pythagoreanism, and his 
information bears precisely on what Isocrates mentioned: sacred rites 
and religious teaching. 

The similarity perceived by Herodotus between Egyptian religion 
and Pyfhagoreanism is a typical interpretatio Graeca. For burial the 
Egyptians did use only linen shrouds and papyrus, but not because of 
any ban on wool; it was simply because wool was unsuitable for 

106 Zeller, i. 304f.; Burnet, 88; Hopfuer, Orient, 11; Guthrie, i. 173; Philip, 190. 
107 See above, 49. 
108 See below, 222. 
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mummification. 109 The Pythagorean rite may have been linked with a 
ban on the use of the flesh of certain animals, which could have been 
extended to a ban on burial in woollen clothes since they too came 
from these animals.110 As for metempsychosis, all specialists in 
Egyptian religion unanimously reject the idea that it was present 
among the Egyptians. m Herodotus was evidently misled by the 
Egyptian belief that one of the souls of the deceased person could 
take the form of various animals.112 The Egyptians also believed in 
the immortality of the soul, but these two beliefs cannot be brought 
together in metempsychosis, because to them life beyond the grave 
was linked above all with the preservation of the body (that is why it 
was mummified), and this runs counter to the idea of the transmigra­
tion of the soul into another body. Thus the link between Pythagoras 
and Egypt in Herodotus is founded not on fact but on a seeming 
similarity between Pythagoreanism and Egyptian religion. If Isocrates 
took another step in this direction, this does not mean that he had 
superior knowledge of Pythagoras' biography.113 

After Neanthes, who made Pythagoras the son of a Syrian mer­
chant from Tyre, anything at all could be written about the Samian 
sage's Oriental connections. Hecataeus of Abdera, who reported visits 
to Egypt by many illustrious Greeks, referred to records in the sacred 
books of the Egyptians.114 According to his information, Pythagoras 

109 W. R Dawson, 'Making a Mwnmy', JEA 13 (1927), 40-50. Finds of woollen items 
in burials are extremely rare (A. B. Lloyd, Herodotus, Book II. Commentary 1-98 (Leiden, 
1976), 373), which indicates that wool was little used in Egypt. In Greece and Italy the 
climate was different, so a ban on wool applied only to the dead It is unlikely that the 
reference to the Pythagorean custom of wearing only linen garments (Iamb. VP 100, cf. 
149) derives from Aristoxenus (see above, 75 n. 61). On the contrary, a passage which 
clearly does contain material from Aristoxenus (D.L. VIII, 19) speaks of the wearing of 
woollen cloaks (cf. Delatte, Vie, 189 f.). Whatever the case, Aristoxenus could not have 
linked the ban on wool with metempsychosis, which he did not believe in (cf. fr. 118-21), 
or with vegetarianism, which he categorically rejected (fr. 25). 

110 Morrison, 'Pythagoras', 136. 
111 A. Wiedemann, Herodots zweites Buch (Leipzig, 1890), 457 f.; H. Kees, Toten­

glauben und Jenseitsvorstellungen der alten ii.gypter, 4th edn. (Betlin, 1980), 6; A. B. 
Lloyd, Herodotus, Book II. Commentary 99-182 (Leiden, 1988), 59 f. 

1 2 Wiedemann, Herodotus, 458; von Fritz, 'Pythagoras', 188. 
113 It is very likely that Isocrates relied exclusively on Herodotus, who, unlike 

Isocrates, was far more circumspect in the conclusions he drew. See Guthrie, i. 163 
n. 3; A. B. Lloyd, Herodotus, 59 f.; Livingstone, Commentary, 157 f. 

114 See above, 84 n. 99. None of the Greeks who wrote about Egypt knew the 
language of that country: E. Iversen, The Myth of Egypt and lts Hieroglyphs in 
European Tradition (Copenhagen, 1961), 41 f. 
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derived from the Egyptians a /cpd, ,\6yos, the doctrine of metempsy­
chosis, and geometrical theorems. In fact Hecataeus relied on He­
rodotus115 and Isocrates, and his list as a whole reflected a tendency, 
well established by the end of the fourth century, to link almost every 
second celebrity with Egypt. 

Aristotle systematized the early legendary tradition on Pythagoras 
and the Pythagoreans; Aristoxenus and Dicaearchus systematized the 
historical tradition, and Eudemus the scientific. None of them supply 
any information on the Oriental travels of Pythagoras, although the 
Orient was not an unusual topic at the Lyceurn.116 Aristoxenus 
obtained his knowledge from Pythagorean circles, but the legends 
connecting Pythagoras and the Orient clearly arose outside the Pytha­
gorean school. Strictly speaking, we are dealing not with legends but 
with literary and historical conjectures, by which various writers 
sought to reinforce their views of Greek dependence on the ancient 
cultures of the Orient. 117 The conjectures include two curious pieces 
of evidence which would hardly merit any attention if, among other 
late authors, they did not name Aristoxenus. One of them is passed 
down by the Christian writer Hippolytus (d. AD 235). 

Diodorus of Eretria and the musician Aristoxenus say that Pythagoras 
came to Zaratas the Chaldean, who explained to him that there are two 
original causes of existing things, father and mother, and of these father 
is light, and mother darkness ... And that out of these, from female and 
male, the entire cosmos is composed. And that the universe, he says, is 
by nature a musical harmony; and this is why the sun performs a 
harmonious circuit. According to them, Zaratas says the following of 
what is born of earth and cosmos: there are two demons, one celestial, 
one terrestrial ... As for beans, Pythagoras is reported to have ordered 
not to eat them, for Zaratas said, etc.118 

Diels and Kranz cite only the first sentence of this passage, thus 
turning it into a piece of historical evidence which reaches back via 

115 Metempsychosis (Hdt. II, 123); lEpO,; .,\6yo,; (II, 81); geometry (II, 109); see 
Burkert, 219. 

116 Eud. fr. 89, 133, 150; Die. fr. 55-8; Clearch. fr. 5-6, 13-14; Dern. PhaL fr. 66. To 
these we may add Her. Pont. fr. 68-70, 90. See F. Dirlmeier, 'Peripatos und Orient', 
Antike 14 (1938), 120-36. Eudemus showed himself to be an expert in Oriental 
theogony: G. Casadio, 'Eudemo di Rodi: Un pioniere della storia delle religioni tra 
Oriente e Occidente', WS 112 (1999), 39-54. 

117 On Neanthes, see above, 67 n. 24, 68 n. 27. 
118 Hippol. Ref 1,2,12-14 = Aristox. fr. 13 = 14 A 11. 
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Diodorus of Eretria to Aristoxenus.119 But had this completely un­
known Diodorus read Aristoxenus, who expended so much effort to 
prove that Pythagoras, like all normal people, ate beans (fr. 25)?120 

The Zoroastrian teaching on the good and evil 'demons', Hormuzd 
and Ahriman, was well known in the Academy and the Lyceum, but 
its founder was said to have lived far back in time.121 Of all the 
biographers of Pythagoras, Aristoxenus was the last to venture to 
send him to study under Zarathustra: this would seem to undermine 
the Peripatetic's attempt to rationalize the image of Pythagoras and 
link him with the religious and ethical teaching of the Delphic oracle 
(fr. 15). This story appears to have arisen in the Hellenistic period, 122 

between Neanthes and Alexander Polyhistor, who, in his On Pytha­
gorean Symbols, reports that Pythagoras studied under Zaratas the 
Assyrian.123 The story has enjoyed great popularity ever since, finding 

119 There are no grounds to suppose, as J. Radicke, 'Diodorus of Eretria' (FGrHist 
1103 with comm.), that Diodorus was a predecessor of Aristoxenus; see Zeller, i. 385 
n. l; Levy, 81 f. 

120 Aristoxenus' contribution to this passage may be limited to the line about 
musical harmony (Levy, 82; id., La Legende de Pythagore, de GreGe en Palestine 
(Paris, 1927), 21 n. 3). Others have supposed that he may have noticed some similarity 
between the teachings of Pythagoras and those of the Persians (Zeller, i. 385 n. l; 
W. Spoerri, 'Apropos d'un texte d'Hippolyte', REA 57 (1955), 274ff.; Jacoby, comm. 
on FGrHist 273 F 94. Cf. Wehrh, comm. on fr. 13; Burkert, 112 n. 16; Radicke, 
'Diodorus', 400f.). However, Aristoxenus could not possibly have attributed to 
Pythagoras the doctrine_ described by Diodorus, pace Burkert, Babylon, 115 f. (see 
below, 90 n. 128). 

121 Arist. fr. 6; Eud. fr. 150, cf. fr. 89; according to Aristotle (fr. 34) and Eudoxus 
(fr. 341), 6,000 years elapsed between Zarathustra and the death of Plato. The 
Academic Hermodorus of Syracuse (fr. 6) dated him even further back in time, 

122 Levy, 81 f. Cf. P. Kingsley, 'The Greek Origin of the Sixth-Century Dating of 
Zoroaster', BSOAS 53 (1990), 245-65, who argues that the story derives from Aris­
toxenus. The reports on links between Pythagoras and Zarathustra and the Persians 
have been briefly surveyed by Guthrie, i. 251 ff., who concludes that the tradition is 
not historical, but almost certainly derives from Aristotle. I see no grounds for the 
latter conclusion. The idea that Heraclides of Pontus, who wrote the dialogue Zoroas­
ter (fr. 68-70), made Pythagoras the pupil of a magus (J. Bidez and F. Cumont, Les 
Mages hellinisis, i (Paris, 1938), 33 n. 5, 83, 250; Bolton, Aristeas, 159) is equally 
unconvincing. See Gottschalk, Heraclides, 111 f., 114 n. 92. A F. de Jong, Traditions of 
the Magi: Zoroastrianism in Greek and Latin Literature (Leiden, 1997), 315 f., sees 
neo-Pythagoreanism and Stoicism, rather than Zoroastrianism, in the teaching of 
Zaratas. 

123 FGrHist 273 F 94. The Semiticized formZapcf.rn, occurs usually in the stories of 
his meeting with Pythagoras (Jacoby, comm. on F 94, p. 296f.), in which he becomes 
Zaratas the Chaldean (the Assyrian), whereas in the Academy and the Lyceum he was 
known as Zwpocf.aTp7/S" and represented the Persian Magi. This is one further argu­
ment against Aristoxenus' having mentioned Zaratas the Chaldean. Weighing up the 
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its way into all the late biographies of Pythagoras and the excerpts 
from these.124 

In the late legends of Pythagoras and Zaratas the Chaldean, two 
related factors stand out. First, Pythagoras talks to Zaratas ( or to some 
Magi and Chaldeans) in Babylon, which he reaches after being 
captured in Egypt by the Persian King Kambyses.125 In 525, when 
Kambyses conquered Egypt, according to Aristoxenus' chronology 
(and probably Neanthes'), Pythagoras should have beeu in Craton. 
This means that Pythagoras' 'Babylonian captivity',126 which gave 
him the opportunity to talk to the Chaldean Zaratas, emerged at a 
time when a (relatively) reliable chronology had been sacrificed in 
favour of a more appealing story, making it possible to bring together 
Egypt and Babylon, and the Persians and Chaldeans. 127 Secondly, the 
'Pythagorean teaching', which, on account of its dualism, was com­
pared with Zoroastrianism, was in reality a pseudo-Pythagorean 
adaptation of Plato's oral teaching, which arose in the late Hellenistic 
period. The teaching of Zaratas, passed down by Diodorus of Eretria, 
is undoubtedly akin to the Pythagorean Memoirs (late second - early 
first centuries) cited by Alexander Polyhistor. 128 Alexander's On 

various possibilities, Jacoby (ibid. 298) suggests that ZapdTas appeared only in late 
Hellenistic compilations, as seems most probable to me. 

124 Alex. Polyh. FGrHist 273 F 94"" Clem. Strom. I,15,70 (Cyril. Adv. Julian. IX); 
Plut. De an. procr. 1012 E (probably, from Eudorus); Apul. Apol. 31, Flor. 2,15; 
Hippol. Ref Vl,23,2; D.L. VIII, 3 (travelled to the Chaldeans and the Magi); Porph. 
VP 12 (from Antonius Diogenes); Iamb. VP 19 (from Apollonius); Schol. Plat. Res. 
600c; Suda, s.v. Pythagoras Cf. Nicom. ap. Theo!. ar., 56.13 f. (from another source). 

125 Cf. individual elements of this story: FGrHist 252 F 2.7 (a chronological table 
from the beginning of the 1st cent. AD): Kambyses; Apul. Flor. 2,15: Kambyses, Magi, 
Zoroaster; D.L. VIII, 3: Chaldeans and Magi; Porph. VP 12: Babylon, Chaldeans, 
Zaratas; Iamb. VP 19: Kambyses, Babylon, Magi; Theol. ar., 53.1 f.: Kambyses, Baby­
lon, barbarian mysteries. 

126 Jacoby (comm. on FGrHist 273 F 94, p. 296f.) posited the influence ofJewish 
tradition here. Hermippus wrote that Pythagoras took his philosophy from the Jews 
(fr. 22 = FGrHist 1026 F 21). The 2nd-cent. Jewish historian Aristobulus (fr. 2) also 
maintained this. 

127 Neanthes (FGrHist 84 F 29) has Pythagoras, himself a Syrian, sent in his youth 
by his father to the Chaldeans in Tyre; there is no mention of Babylon or Egypt, or of 
study under Zarathustra, nor is this implied. Egypt and Babylon do appear to have 
been mentioned by Timaeus (see above, 60 n. 123), but he was speaking only of the 
studr of mathematics and astronomy. 

12 On the Memoirs see above, 71 n. 44, and below, 423 f. In Hippolytus, light 
opposes darkness, male-female, the good demon of heaven creates fire and air, while 
the evil chthonic demon creates earth and water (Ref. 1,2,12-13). In the Memoirs, the 
Monad and the Indefinite Dyad produce numbers, and from the numbers come 
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Pythagorean Symbols, in which he mentions Pythagoras' studies with 
Zaratas, also relied on pseudo-Pythagorean literature, of course. 

At points where fantastic biography and pseudo-doxography meet, 
nothing is impossible; any invention can be upheld by a reference to 
the authorities. From some remote corner of that world another piece 
of 'evidence' surfaced, to be cited in the late compilation Theologou­
mena arithmeticae (later than Jamblichus).129 Citing the 'Pythago­
reans' Androcydes (the author of On Pythagorean Symbols) and 
Eubulides, as well as Aristoxenus, Neanthes, and Hippobotus, it 
says that the metempsychosis of Pythagoras lasted 216 years (216 is 
the 'psychagogical cube of six'), and when he was finally incarnated in 
his body he fled the tyranny of Polycrates for Egypt (not Italy, as 
Aristoxenus has it!). There he was taken prisoner by Kambyses, and 
in Babylon Was initiated in the barbarian mysteries. 13° From all of 
this, little more than Pythagoras' flight from Samos and the tyranny 
of Polycrates may be safely linked with Aristoxenus. 131 

So what can be said about the journeys of Pythagoras if the first 
reports are unreliable and the later tradition does not add a single 
plausible detail? Only that we have no grounds to believe that they 
ever happened. 132 

bodies consisting of fire, air, earth, and water. Light and darkness are 'equal' in the 
cosmos (D.L. VIII, 24 f. ;;;; Alex. Polyh. FGrHist 273 F 94). One missing detail appears 
in the same work by Hippolytus (and in Plutarch before him): Zaratas, the teacher of 
Pythagoras, called the Indefinite Dyad the mother of numbers, and the Monad the 
father (Ref. VI,23,1-2; Plut. De an. procr. 1012 E). Both Hippolytus' references to 
Zaratas undoubtedly derive from the same source, the bio-doxography of Pythagoras; 
cf. on the Monad and the Dyad (Ref I,2,6). The same theory is implied in Antonius' 
novel (Porph. VP 12): with Zaratas, Pythagoras heard T6v n nEpi rf'Va1:ws ,\6yov Kai 
T{VES a[ TWv O,\wv 0.pxat. 

129 
·-Theol. ar., 52.8 ff. (from On the Decad by Anatolius, the teacher of Iamblichus, 

cf. Anat. De decad., 10.5 ff.)= Aristox. fr. 12 = Neanth. FGrHist 84 F 29a. = Hippob. 
fr. 13. 

130 Anatolius used a source close to the one on which Hippolytus' bio-doxography 
of Pythagoras is based (Ref 1,2). Their shared components include: (1) the use of 
Pythagorean apocrypha (Androcydes); (2) metempsychosis mingled with arithmol­
ogy (on 'square cubes' and 'cube cubes', see Ref 1,2,9~10); (3) mention ofEuphorbus 
(as the first reincarnation of Pythagoras) and the Trojan era. One of the treatises 
attributed to Pythagoras may have mentioned the period of 216 years (D.L. VIII, 14; 
Thesleff, 171 n. 3; Burkert, 140 n. 100). 

131 Wehrli, comm. on fr. 12.; Burkert, 139 n. 108. 
132 Zeller, i. 391: Pythagoras' travels are not impossible, but cannot be proven; see 

also Burnet, 88; Hopfner, Orient 11 ff.; KRS, 224. Von Fritz, 'Pythagoras', 186; 
Riedweg, Pythagoras, 76: travels are possible. Burkert, 112: links with the Orient are 
real. 
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2.4 MAGNA GRAECIA 

The Achaean colony of Croton, like many others in Italy, was 
founded at the end of the eighth century. In subsequent times eco­
nomic progress was steady in the cities of southern Italy, of which the 
main ones were Sybaris, Croton, Metaponturn, Syris and Locri; from 
the mid-sixth century their interests begin to conflict. The reason was 
apparently not so much trading rivalry as land. Seeking to extend 
their territory, the cities of Magna Graecia ultimately clashed. 133 After 
a series of victories over its neighbours, Croton suffered a serious 
defeat at the hands of the Locrians in a battle on the river Sagras (after 
550).134 The temporary absence of Crotonian winners at the Olympic 
Garnes in 544-536 may be seen as an indirect consequence of the 
decline that followed this defeat. In the previous forty years (588-548) 
they had had six victories. 135 It seems, however, that the landed 
aristocracy who ruled in Croton had developed such a powerful 
agonistic spirit that it could not be broken even by a military defeat 
costing the city many lives: soon the Crotoniates achieved even more 
impressive sporting feats. Besides athletes, Croton was renowned for 
its physicians. One of them, Dernocedes, achieved fame throughout 
Greece and earned himself far more attention from Herodotus than 
Pythagoras (III, 125, 129, 130-7); another, Alcrnaeon, set down in his 
book the first theory of medicine in antiquity. Both these categories -
athletes and physicians - will reappear later in the entourage of 
Pythagoras. 

In 532, when, according to Apollodorns' calculations, Pythagoras 
arrived in Croton, the famous wrestler Milon achieved his first victory 
at the Olympic Games. In the forty years that followed, Crotoniates 
were victorious thirteen times in wrestling and running - more than 
any other polis in the history of the Olyrnpics. 136 Following the 
ancient tradition, many scholars link the upsurge in Crotonian spirit 

133 Dunbabin, 356 ff. 
134 Strab. VI,1,10. 12; Dunbabin, 360; Giangiulio, Ricerche, 251. 
135 Mann, Athlet, 164 ff. 
136 Ibid. According to Strabo (Vl,1,12), who quotes the proverb 'The last Crotoni­

ate was first among the other Greeks', at one Olympiad seven athletes who beat all the 
others in racing in the stadium were from Croton. Numerous other victories by 
Crotonian athletes in other events are also kno-wn (Mann, Athlet 166f.). 
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with the influence of the ethical teaching of Pythagoras. 137 According 
to Timaeus, whose account survives in abridged form in Pompeius 
Trogus, after the battle on the Sagras the Crotoniates stopped seeking 
glory and turned away from martial deeds. Giving in to their own 
wishes, they would have sunk into decadent luxury, had it not been 
for the philosopher Pythagoras, who turned the people back towards 
moderation after his arrival in Croton. Speaking every day in praise of 
virtue, he often addressed women separately from their husbands, 
and children separately from their parents. He persuaded women to 
renounce expensive clothes and adornments, and to lead a modest 
life. Among adolescent boys he enjoyed even greater success (lust. 
XX,4,1-13). The struggle against indulgence is a favourite motif in 
Timaeus, and in this case it apparently goes back to ancient Pytha­
gorean tradition. 138 Pompeius Trogus makes no mention of the 
Crotonian sporting successes, but we may surmise that Timaeus did 
nonetheless speak of them: Strabo, who used Timaeus, calls Milon a 
pupil of Pythagoras.13 9 And yet Milon probably won at the Olympics, 
in the youth category, as early as 540, and at the Pythian Games in 
538,140 so his victory in 532 can hardly be connected to the arrival of 
Pythagoras. 

Before Timaeus, Dicaearchus had mentioned the speeches of 
Pythagoras, but whether he said anything about their content is 
unknown. However, his description of Pythagoras' arrival in Croton 
is such as to make clear that Pythagoras achieved instant and dazzling 
success. 

137 Dunbabin, 361; Morrison, 'Pythagoras', 144f.; Guthrie, i. 175; de Vogel, 
60f.; ·A. Mele, 'I pitagorici e Archita' (1981), in A. Mele, Magna Grecia: Colonie 
achee e pitagorismo (Milan, 2007), 242 f. 

138 Cf. FGrHist 566 F 9, 44, 50; Talamo, 'Pitagora'. The struggle with -rpv<frfJ and 
immoderation as a whole is one of many elements that unite Pythagoras with the 
ideology represented by the first lawgivers, the Seven Sages, and the Delphic oracle. 
Xenophanes spoke out against the dfpoCTVvT/ of the Colophonians (B 3), seeing it as the 
influence of the Lydians. See R. Bernhard, Luxuskritik und Aufwandsbeschrdnkungen 
in der griechischen Welt (Stuttgart, 2003), 27f. 

139 VI,1,12. See above, 69 n. 35. ln Apollonius, on the other hand, Pythagoras in his 
speech to the adolescent boys is critical of excessive interest in athletics and care over 
the body (Iamb. VP 42-4). This reaffirms yet again that only isolated elements of these 
speeches go back to Timaeus (see above, 69 n. 36). 

140 L. Moretti, Olimpionikai: I vincitori negli antichi agoni olimpici (Rome, 1957), 
71 f.; H. Buchmann, Der Sieg in Olympia und in den anderen panhellenischen Spielen 
(Munich, 1972), 20; Mann, Athlet, 166. 
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When Pythagoras arrived in Italy and came to be in Croton - as a man 
who had arrived after wandering far, was exceptional and was well 
endowed in his personal nature by fortune, for he had a great and 
free-born physique, much charm and beauty in his voice, character 
and everything else - he had such an effect on the city of the Crotoniates 
that after he had influenced the council of the elders with many fine 
arguments, he made addresses suitable for their age in turn to the 
young, when bidden by the councillors, and after this to the children 
gathered in groups from the schools, then to women, when an assembly 
of women was created for him. (fr. 33, tr. Mirhady) 

Dicaearchus exploited the same tradition on Pythagoras' speeches as 
Antisthenes (fr. 51), placing them at the moment of the philosopher's 
arrival in Craton. The idea that Pythagoras could so quickly attain 
influence over Croton's ruling aristocracy, of a thousand citizens with 
full rights, 141 seems improbable, whether or not we owe this version 
to Dicaearchus or to an earlier source. Pythagoras arrived in Magna 
Graecia alone, without any support from his home polis. In the sixth 
century the fate of such people was seldom to be envied - we need 
look no further than the example of Xenophanes. Pythagoras' sub­
sequent success may be attributed to his charismatic qualities, but, in 
the account of his becoming Croton's main moral authority as soon 
as he arrived, the details which might make this more plausible are 
lacking. 142 It is revealing that the first event with which tradition links 
his name is the conflict between Craton and Sybaris, which took place 
twenty years after his arrival in Italy. This seems to suggest that 
the ranks of his followers - and therefore his influence - increased 
gradually. The Cylonian revolt and Pythagoras' flight to Metapon­
tum - both of which events followed the war with Sybaris - confirm 
that even when the Pythagoreans were at the summit of their success 
they were not able to subject all the citizens of Craton to their 
influence. 

Without disputing the historicity of Pythagoras' moral sermons 
addressed to various age groups and social groups, let us consider one 

141 On the Crotonian 'thousand', who comprised the political class of the polis, see 
Giangiulio, Ricerche, 29 f., 294 f. The constitution of Rhegium, Locri, and other south­
ern Italian poleis was similar. 

142 Without having any formal authority vested in him, a sage whom the whole 
polis heeded could appear only at a time of crisis. The Athenians invited Epimenides 
to rid the city of a pestilence but when he succeeded sent him straight back to Crete 
(D.L. I, 109-11). In Craton a crisis arose on the eve of the war with Sybaris. 
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more means of gaining influence which the tradition records: the 
rearing of the young.143 Though slower, this proved to be the surer 
route. The circle of aristocratic young followers which formed round 
the sage of Sarnos - the basis for the future Pythagorean community -
extended its influence in Craton as its members grew to maturity. This 
is exactly how events are presented by Timaeus, whose account is 
reflected by Pornpeius Trogus and Apollonius.144 According to Porn­
peius, three hundred youths, bound by a vow in a unified association, 
lived apart from other citizens, and by so doing turned the city 
against them.145 In Apollonius' more detailed account, the Pythagor­
eans were the object of envy from their childhood: as long as 
Pythagoras spoke to all corners, he was liked, but when he consorted 
only with his pupils, he lost esteem. Meanwhile as the youths, all 
from wealthy and reputed families, 'advanced in age, they not only 
became pre-eminent in their private lives, but also in publicly mana­
ging the city: they formed a large political club (Jm,peia) (for they 
were more than three hundred); but they were still only a small part 
of the city, which was not governed by their customs and way of 
living'.146 Timaeus' realistic approach contradicts Aristoxenus (who 
sees only Cylon and his supporters as enemies of Pythagoras) and is 
very likely to be close to reality. 

The account given by Diodorus Siculus and Strabo of the war 
between Croton and the much richer and stronger Sybaris (510), 
during which the Crotonian army, led by the Pythagorean Milon, 

143 According to Isocrates, all the youths wanted to be pupils of Pythagoras, and 
their fathers preferred to see them enjoying his company, rather than left to their own 
devices (Bus. 29). Plato calls him ijyEµ,Wv 1rai8da,, revered by his pupils and his 
followers (Res. 600a-b). 

144 Delatte, Pol., 11; van Fritz, Pol., 41 ff.; id., 'Pythagoras', 182 f.; Minar, 54; 
Giangiulio, Ricerche, 26 f. 

14<"1 XX414 Cf ' '' ' ' - - ' "" .\ ' , ust. , , , , . , . 1rpoa,wvTwv o, o~v,, avT,:p ;wv ~Ew~Epw,v ~ai t'ov 
1
0µ8:,wv av~-

8iaTpif3e,v, ovK r::v0v,; avvEXWPYJUEV, aM E<j>Yj Onv Kai Ta<; ovaias- Koivas- Et vm TWV 

EyTvyxav6vTwv (Tim. F 13a). 
146 Apoll. FGrHist 1064 F 2 = Iamb. VP 254, tr. Dillon & Hershbell The 

Pythagorean hetairoi are mentioned by Aristoxenus, Dicaearchus, and Neanthes, 
see below, 146 n. 33. - Timaeus' version found its way into the biographical vulgate, 
traces of which are preserved in Diogenes Laertius (VIII, 3): 'Pythagoras and his 
pupils were held in great estimation; for, being nearly three hundred in nwnber, so 
well (dpwrn) did they govern the state that its constitution was in effect a true 
government of the best (dpwToKpaT{a)' (tr. Hicks). Schol. Plat. Res. 600c (see above, 
73 n. 51) also speaks of 300 pupils. In D. L. VIII, 15; Iamb. VP 29, and the Suda the 
number is doubled. 
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routed the Sybarites, also goes back to Timaeus.147 It follows from this 
that the Pythagorean hetairia was by this time sufficiently powerful to 
exert decisive influence both on political decision-making and on the 
course of the war itself. According to Diodorus, Telys, the tyrant of 
Sybaris, first expelled five hundred eminent citizens and confiscated 
their property; then, when they tried to take refuge in Craton, at the 
altar on the agora, he demanded their return under threat of war. 
The council and the people hesitated, but after Pythagoras had 
spoken the exiles were granted asylum, and this was the cause of 
the war.148 Besides Diodorus, Iamblichus twice provides an embel­
lished story of a meeting between Pythagoras and an embassy from 
Sybaris, who demanded the return of the fugitives and were re­
fused_l49 It is difficult to assess the reliability of Timaeus' account of 
the events.150 Around the catastrophic defeat of Sybaris, which fell 
victim to its own Tpv<p~, legends began to take shape as early as the 
fifth century, and the writings of many authors reflect them. 151 

Andron has Pythagoras predicting the fall of Sybaris, from which 

147 Diod. XII,9,2-10,1; Strab. VI,1,12-13. On Timaeus as a source, see above, 69 n. 
35; against this, see Rohde, 150 f.; Burkert, 116 n. 65, cf. Giangiulio, Ricerche, 17 n. 44. 
Timaeus undoubtedly described this war, after which the Crotoniates - in his words -
lapsed into luxury (FGrHist 566 F 44). According to Diodorus (X,23; XII,9,2.5) and 
Strabo (VI,1,13), the army (or the population) of Sybaris numbered 300,000. Since 
Ephorus (ap. Ps.-Scymn. 340f.; F. Gisinger, 'Skymnos', RE 3A (1927), 682) reckoned 
the number of the Sybarites at 100,000, he could not have been the source for 
Diodorus in XII,9,2-10,l (pace DK I, 102.29; Timpanaro Cardini, i. 53; N. K. Rutter, 
'Diodorus and the Foundation ofThurli', Historia 22 (1973), 155-76; Bugno, Sibari, 
37). Contra Bugno, there is no contrast between the accounts of the defeat of Sybaris 
given in Diod. X,23 and XII,9-10,1, both of which can be traced back to Timaeus. 

148 Burkert, 116 n. 65, stresses the lack of logic: Telys first expels the Sybarites, then 
demands their return, but does this speak against Timaeus' authorship? Herodotus 
(V, 44-5) provides a different version of the war, from which the Pythagoreans are 
absent. For inexplicable reasons, Herodotus says nothing about their participation in 
politics, including their ultimate defeat, which came about shortly before Herodotus 
settled in Thurii (cf. Philip, 20 n. 3). Herodotus does not report the causes of the war, 
but it is initiated by the tyrant Telys. One detail is an indication of long-standing 
enmity between the tvvo poleis: Philip of Croton, an Olympian of 520, was expelled 
from the city for becoming betrothed to Telys' daughter (Hdt. V, 47). 

149 VP 133, 137. Rohde, 150, 158, divided the identical episodes between Iambli­
chus' two main sources, attributing the first to Nicomachus and the second to 
Apollonius. Cf. Levy, 113, 126. 

150 Dunbabin, 362 f.; G. De Sensi Sestito, 'Gli oligarchici sibariti, Telys e la vittoria 
crotoniate sul Traente', MStudStor 3 (1983), 37-56; Giangiulio, Ricerche, 18 ff., 277. 

151 Arist. fr. 583; Her. Pont. fr. 49, 57. 
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we may conclude that the legendary tradition had long since linked 
that event with the name of the sage.152 

The military victory over Sybaris made Croton the strongest city in 
southern Italy for over half a century. Neighbouringpoleis became its 
dependent 'allies',153 and these included Sybaris, which, contrary to a 
tradition widespread in antiquity, was not completely destroyed.154 

Aristoxenus' catalogue lists twelve Pythagoreans from Sybaris, some 
of whom apparently moved to that city after its subjugation.155 In 
Croton itselLthe dominance of the Pythagoreans was interrupted 
several times by outbreaks of political struggle, the first of which is 
known as the Cylonian conspiracy.156 The Pythagorean tradition 
handed down by Aristoxenus depicts Cylon in dark hues and reduces 
the motivation for his revolt to a grudge against Pythagoras. 

Cylon, a Crotoniate, by birth, reputation, and wealth was one of the 
first citizens, but in other respects he was ill-tempered, violent, dis­
ruptive, and tyrannical in character. Being eager to share the Pythagor­
ean way oflife, he approached Pythagoras, by then an old man, but was 
turned down for the reasons stated. After this happened, he and his 
friends began a violent struggle against Pythagoras and his compa­
nions. (fr. 18) 

Aristotle also wrote of personal rivalry between Cylon and Pytha­
goras, and named another rival of Pythagoras, Onatas, who is listed 

152 FGrHist 1005 F 3. The fact that Pythagoras foretells the fall of Sybaris does not 
exclude his participation in subsequent events (as Burkert, 116 n. 65). The legendary 
tradition frequently has Pythagoras predicting events in which he himself was in­
volved. According to a legend transmitted by Aristotle (fr. 191), Pythagoras foretold 
the coming revolt and for this reason departed unobserved for Metapontum. Aris­
toxenils (fr. 18), Dicaearchus (fr. 34), and Timaeus (lust :XX,4,16-17), however, 
testify that Pythagoras left Craton because of the Cylonian uprising, not before it 
Moreover, Aristotle considered Cylon a rival of Pythagoras (fr. 75). 

153 Evidence of this is furnished by the alliance coins with the Crotonian tripod on 
one side and the symbol of one of the dependent poleis - Sybaris, Temesa, Pandosia, 
Kaulonia, and others - on the reverse. See U. Kahrstedt, 'Zur Geschichte Grossgrie­
chenlands im 5. Jahrhundert', Hermes 53 (1918), 180-7; von Fritz, Pol., 80 ff.; lvlinar, 
36 ff; Dunbabin, 365 f.; de Vogel, 52 f.; Kraay, Coins, 172 f.; G. Gorini, La monetazione 
incusa alla Magna Grecia (Milan, 1981), 147ff. 

154 The first alliance coins from Craton and Sybaris date from c.500: C. Kraay, 'The 
Coinage of Sybaris after 510', NC 18 (1959), 13-37. After their defeat, some Sybarites 
moved to their colonies Laos and Skydros (Hdt. VI, 21). 

155 DK I, 446.30 f. Some scholars posit the presence of Pythagoreans in Sybaris 
even before its subjugation (De Sensi Sestito, 'Oligarchici', 47 f.; Bugno, Sibari, 38 f.). 

156 Von Fritz, Pol., 42ff.; Minar, 52ff.; Morrison, 'Pythagoras', 147f. 
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among the Crotonian Pythagoreans. 157 The presence of members of 
the Pythagorean hetairia among his political opponents suggests that 
Aristoxenus' account of events was intended to draw a veil over the 
fact that Cylon too might have had links to the Pythagorean society. 
Traces of a tradition testifying to this are preserved in Iamblichus, who 
calls Cylon 'the exarch of the Sybarites' (VP 74). Given the decisive 
role of the Pythagoreans in the victory over Sybaris and their increased 
influence after the war, it is natural to suppose that the office of 
'exarch of the Sybarites' could hardly be open to someone uncon­
nected to the Pythagorean hetairia. It is of interest that, in Iamblichus, 
Cylon was not immediately rejected by Pythagoras (as in Aristoxe­
nus), but first underwent a prolonged period of tests and was only 
then excluded from the ranks of the Pythagoreans, and a gravestone 
was placed for him while he was still alive.158 Similar legends were told 
of the Pythagorean Hippasus, who, in Apollonius' account of the 
Cylonian conspiracy, also turns out to be an adversary of Pythagoras, 
while - moreover - being a member of the ruling Crotonian 'thou­
sand'.159 On the whole Hippasus (like Cylon) is painted in dark 
colours in the Pythagorean tradition, and this is connected, of course, 
not with his betrayal of the school's mathematical 'secrets', but with 
his very real political rivalry with Pythagoras. 160 

157 D.L. II, 46 = Arist. fr. 75 = fr. 21.1 Gigon = 14 A 15 DK, cf. DK I, 446.13. See 
Minar, 53; Timpanaro Cardini, i. 54. 

158 Rohde, 137 f., attributed Iamb. VP 74 to Nicomachus, according to whom the 
conspiracy against the Pythagoreans was led by those who had been rejected by them 
(i.e. had not passed the tests) and publicly shamed (VP 252 = FGrHist 1063 F 2). 
Minar, 69 £, suggested that Cylon was a governor ofSybaris as a Pythagorean, and was 
only expelled from the society later. See also Dunbabin, 366; A. Mele, 'Crotone e sua 
storia', Crotone (Atli de/ 23 Convegno di studi su/la Magna Grecia; Taranto, 1984), 56 
n. 324; Giangiulio, Ricerche, 311 n. 52; Bugno, Sibari, 41 f. 

159 FGrHist 1064 F 2 = Iamb. VP 257. According to one of the legends, a Pytha­
gorean who gave out the secret of irrational numbers was expelled from the commu­
nity and in his lifetime a gravestone was raised for him (Iamb. VP 246, cf. Clem. 
Strom. V,9,58); another legend has it that Hippasus gave out the secret of the 
construction of the dodecahedron, and died the death of the impious at sea (VP 
88). In the late tradition, attempts were made to present Hippasus as the leader of the 
mathematici, who were not acknowledged as Pythagoreans by the acusmatici, who 
claimed descent from Pythagoras (Iamb. Comm. Math., 76.19 ff., cf. VP 81). 

160 See ~elow, 100 n. 165. Another of Pythagoras' opponents from the Crotonian 
'thousand', Tbeages (Apoll FGrHist 1064 F 2 = lamb. VP 257,261), is missing from 
the catalogue of Pythagoreans. However, to him, as to Onatas, some pseudo-Pytha­
gorean writings are attributed (Tbesleff, 138 f., 189 f.); this implies a tradition in which 
Theages was considered a Pythagorean. · 
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Thus, several independent sources point to the existence of a 
version of Cylon's conspiracy which is different from that of Aristo­
xenus and treats the events not simply as a conflict between Pytha­
goreans and supporters of Cylon, but as - among other things - a rift 
within the Pythagorean society.161 This tradition is seen most clearly 
in Apollonius, who unfortunately conflated several accounts pertain­
ing to different events: Cylon' s revolt at the end of the sixth century, 
and the final defeat of the Pythagoreans in the mid-fifth century. 162 

Apollonius displays traces of Timaeus' version, but his narrative as a 
whole cannot be derived from the Sicilian historian. 163 In Timaeus, 
Pythagoras, an opponent of tyranny, leaves Craton as a result of the 
revolt, while in Apollonius he leaves before the revolt ( as in the legend 
transmitted by Aristotle, fr. 191), during which his supporters are 
accused of attempting to establish a tyranny. 164 Thus in Apollonius 

161 P. Tannery, 'Sur le secret dans l'ecole de Pythagore', AGPh I (1888), 35 f., who 
linked the schism in the Pythagorean community with the giving out of the secrets, 
was the first to suggest this interpretation of the events. Traces of the tradition of the 
schism among the Pythagoreans were noted by Corssen, 'SprengW1g', 339 ff., who 
pointed to the passage on Cylon (Gylon) being expelled from the Pythagorean society 
and setting fire to the school (Olymp. In Phaed. I,13.18). Delatte, Pol., 244f., raised 
objections but his arguments are debatable. Von Fritz, Pol., 59 f., followed Delatte in 
maintaining that the schism could not have been the main reason for Cylon' s revolt, 
although he did not reject the account of the schism itself. See also Bugna, Sibari, 39 f. 

162 Delatte, Pol., 213 f.; van Fritz, Pol., 59 ff.; Giangiulio, Ricerche, 27 n. 73. 
163 Although Rohde, 116 ff., maintained that this account was invented by Apollo~ 

nius himself (see also Corssen, 'Sprengung', 347 f.), many have linked it with Timaeus 
(Bertermann, De lamblichi, 37 ff.; Rostagni, 'Pitagora', 5 ff.; Delatte, 'Chronologie'; id., 
Pol., 213ff.; Minar, 54ff.; Morrison, 'Pythagoras' 147f.; de Vogel, 22f.). Von Fritz, 
Pol., 47 ff., showed that Timaeus was not Apollonius' only source (see also Jacoby, 
FGrHist Illb, 550 f. nn. 191-8; Giangiulio, Ricerche, 28 f.). The beginning of Apollo­
nius' account (Iamb. VP 254 = FGrHist 1064 F 2), dealing with events before the 
revolt,--does indeed coincide with Pompeius Trogus (lust. XX,4,14), but from VP 255 
he follows a different source. Von Fritz, Pol. 55 ff., followed by Giangiulio, Ricerche, 28 
n. 74, thought that VP 255-64 also showed traces of Timaeus, but all the reliable 
parallels they note refer to VP 254, except for the figure of 300,000 Sybarites (VP 260). 
Even if one further detail is added (common property in VP 257, cf. Tim. F 13), this is 
plainly not sufficient to link all of Apollonius' account to Timaeus. 

164 'But when they conquered Sybaris and Pythagoras departed ... the masses 
turned against the Pythagoreans' (VP 255); cf. above, 97 n. 152. We should note 
some further discrepancies: in Timaeus the Crotoniates fall into TpvfP~ after the 
victory over Sybaris (F 44); in Apollonius there is no Tpv1)~. In Timaeus the enemies 
of the Pythagoreans intend to burn them (lust. XX,4,15; cf. Polyb. Il,38,10: cruvEdpm of 
the Pythagoreans were burnt); in Apollonius there is no mention of any burning. 
While Timaeus, who was known for his 3E.a,Oa.rµov!a, often introduced the rage of 
the gods and other such motifs (e.g. Diod. X,23; see Meister, Sizilische Geschichte, 7 f.), 
Apollonius' account is strictly realistic. 
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two traditions which were unconnected originally became combined: 
(1) a schism dividing the Pythagoreans, and (2) the tyrannical nature 
of their rule. While the first of these, preceding Aristotle, may reflect 
the historical reality, the second, which is hostile to the Pythagoreans, 
leads us to Theopompus, who was the first to accuse Pythagoras 
of tyrannical tendencies. Since one of the key elements in the account 
of Apollonius coincides with the charges of the Chian historian, 165 

and the account as a whole has nothing in common with those of 
Aristoxenus, Dicaearchus, Neanthes, and Timaeus,166 there is reason 
to believe that its basic components go back to Theopompus, whom 
Apollonius amplified in arbitrary fashion, just as he had the speeches 
of Pythagoras, for example (Iamb. VP 37-57). 

Theopompus, like Timaeus, considered the life of Pythagoras 
within the framework of general history, 167 but unlike Timaeus he 
was ill-disposed towards the philosopher, and moreover was known 
for a tendency to offer interpretations of events which differed from 
those of his predecessors, and portraled the actors in those events in a 
light that was far from the best. 1 8 From Apollonius' account it 
follows that the charges of tyrannical tendencies levelled against the 
Pythagoreans were not altogether groundless, and their opponents 

165 This was first noted by Wehrli (comm. on Hermipp. fr. 21). Ninon, one of the 
opponents of the Pythagoreans, compiled a pamphlet supposedly based on a study of 
their secret teachings, with the title '1Ep0s i\6yos, and presented their philosophy as a 
conspiracy against the majority: T~v <fiAoaocf,{av aVTWv avvwµoalav &:1rErfaivE Kanl rWv 
1rot\i\Wv (VP 258~60). Theopompus spoke of'Pythagorean teaching about conspiracy' 
(rO rWv llv0ayopiKWv 86yµ,a 1rEpI Tijs €1Tl~ovA:ijs), and claimed that the true aim of 
Pythagoras' philosophy was tyranny (FGrHist 115 F 73; see above, 62 n. 4, 82 n. 91). In 
both cases the subject is the philosophy of the Pythagoreans (which should have been 
of least concern to their adversaries), and not their politics, which did provoke 
opposition. According to Sotion, Hippasus wrote a MvcmKOs ,\6yos-, with the aim of 
discrediting Pythagoras (D.L. VIII, 7). The work in question is clearly the same as the 
one attributed to Ninon (Tannery, 'Sur le secret', 35; Delatte, Pol., 217). 

166 Iamblichus notes the difference between the account of Apollonius and all the 
others (VP 254). 

167 As Radicke (comm. on FGrHist 1064 F 2) notes, the 'historical' approach of 
Apollonius' account, its political terminology and sociological model of a class 
struggle (democrats versus oligarchs), point to a historian of the late 4th cent. who 
was well acquainted -with the events of Athenian history, which served him as a model. 
Theopompus fits the role of such a historian no worse than Timaeus. However, doubts 
are raised by the fact that, in the eighth book of his History of Philip, Theopompus 
deals mainly with various 0avµ,<io-.a, whereas Apollonius' account is fully reahstic. 

168 R Laqueur, 'Theopompos', RE SA (1934), 2184f.; W.R. Connor, Theopompus 
and Fifth-Century Athens (Cambridge, Mass., 1968), 117f.; M.A. Flower, Theopom­
pus ofChios (Oxford, 1984), 169ff., 184ff. 
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emerge even worse: falsification, hired assassins, bribed judges, the 
expulsion of families and children, etc. were all put to use. Besides 
numerous anachronisms, Apollonius' account abounds in details 
which may at first glance appear 'historical' but are not confirmed 
by so much as one of the early biographers of Pythagoras.169 

Although Theopompus was able to rely on a tradition which reached 
back to the anti-Pythagorean outbreaks of the mid-fifth century, it is 
not possible to use the version set down by Apollonius as the basis for 
a reconstruction of the events of Cylon's revolt. It is revealing that 
Cylon himself - strangely - is presented here not as the leader of the 
anti-Pythagorean party (as in all the other biographies), but merely as 
one of the orators who delivered a speech against the Pythagoreans 
(VP 258). Apollonius' approach to the historical sources is most 
strikingly characterized by the fact that Cylon, Democedes, and 
Hippasus, who - according to his version - played an active role in 
the political struggle in Craton, date from the end of the sixth century, 
and the events in which they take part, like the demands of the 
enemies of the Pythagoreans, for example, the choice of magistrates 
by drawing lots (VP 257), date from the mid-fifth century. 17° Con­
trary to Apollonius, Cylon's conspiracy was neither anti-tyrannical 
nor democratic. It was a struggle between one part of the oligarchic 

169 Theopompus's story could have entered the biographical tradition (among 
other ways) via Hermippus, who quoted it (see above, 62 n. 4). Hermippus preferred 
'deviant' versions, hostile to Pythagoras, and wrote On Those who Converted from 
Philosophy to Autocracy (FGrHist 1026 T 12). Besides the 'standard' version of the 
death of Pythagoras (he was burned to death, with some of his followers, in the house 
of l.\1.ilon by some who had been barred from entering the community), Diogenes 
Laertills (VIII, 39-40) gives another version, in which this was done by some 
Crotoniates who feared the establishment of a tyranny; Pythagoras perished because 
he did not -wish to cross the bean field (nvJs 8' mho1J5 ToVs Kpo-rwv,Urn, Toii-ro 1rpU­
ia,, -rvpavvrnos £1rf8rnw €VAaf3ovµivovs. TOv [:>'(J Ilv8ay6pav KarnAEl,PBY/vat 8iE­

f,6vrn· Kal 1rp6s -rwi xwp{cp yEv6µ,Evos r.A?]pn Kvdµ,wv KTA.). Hermippus, cited later 
by Diogenes, described the death of Pythagoras in exactly this way (fr. 20 =cc FGrHist 
1026 F 25; cf. Schol. Plat. Res. 600c; Suda). Although some details do not match 
(Apollonius says nothing about arson or the death of Pythagoras; Hermippus has him 
perish in the war between Acragas and Syracuse), fragments of Hermippus confirm 
the merging of the two themes which are reflected in Diogenes (Delatte, Vie, 241 f.): 
tyranny and death at the bean field (Hermipp. fr. 21-2 =cc FGrHist 1026 F 21, 27). 

170 Von Fritz, Pol., 61, called Apollonius' method 'large-scale historical fresco 
painting'. It is interesting that the Pythagoreans Alcimachus, Deinarchus, and 
Meton, who defended the Crotonian constitution against reform (VP 257), appear 
in Aristoxenus' catalogue as Parians, see below, 113 n. 36. 
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aristocracy and another. 171 The active participation of the Pythago­
rean hetairia in the political life of Craton provoked the hostility of 
that part of the local aristocracy which was removed from the making 
of important decisions. This hostility probably intensified with the 
increase in Pythagorean influence after the victory over Sybaris, and 
to this was added the schism in the Pythagorean community. 

It is very difficult to form an assessment of the role of Pythagoras 
himself in the events of that time; the sources say nothing about his 
participation in the struggle for power at the time of Cylon's revolt. 
Aristoxenus limits himself to a brief reference, saying that 'because of 
those events Pythagoras went away to Metapontum, where, it is said, 
he ended his days' (fr. 18; cf. Arist. fr. 191); this accords with Timaeus' 
account (lust. XX,4,17). Dicaearchus confirms that Pythagoras went 
to Metapontum after unsuccessful attempts to settle in Kaulonia and 
Locri, which did not admit him, and then in Tarentum, where he 
'endured the same as in Craton' (fr. 34).172 From Dicaearchus' words 
it is clear that he was relying on an Italian oral tradition which drew 
together different events: the revolt in Craton and the Italy-wide rout 
of the Pythagoreans. 173 This is the origin of both Pythagoras' wander­
ings through the cities of Magna Graecia, where the Pythagoreans put 
down roots after his death, and the revolt in Tarentum. The account 
of the death of Pythagoras given by Dicaearchus implies that political 
persecutions continued to the very end of his life: 'Pythagoras died 
after fleeing to the temple of the Muses at Metapontum, where he 
starved for forty days' (fr. 35). If we are to believe this account, 
Pythagoras died before the beginning of the fifth century, as the 
Cylonian revolt most likely took place soon after the war with Sybaris 
(510), although the exact date is not known. Apollodorus, however, 
relying on Aristoxenus, placed his death in 497/6. Although our 
sources offer no hope of resolving these chronological difficulties, 
the grounds for placing Pythagoras' death in the early nineties of the 
fifth century are stronger. We have no good reason to try to correct 

171 Von Fritz,pol., 59f.; cf. Minar, 58f., 70£.; Dunbabin, 366. 
172 According to Dicaearchus, the elders of Locri addressed him thus: 'We hear, 

Pythagoras, that you are a -wise and skillful man, but our laws are beyond reproach 
and we wish to live by them as before; and you may take what you need from us and 
go somewhere else' (fr. 34). On this historical anecdote, see G. Maddoli, 'Pitagora a 
Locri in Dicearco', Annali dell' Universitil di Lecce 5 (1969-71), 53-62. 

173 Delatte, Pol., 212; cf. Minar, 67 f. 
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Apollodorus, and the circumstances of Pythagoras' death passed 
down by Dicaearchus do not constitute one. 

In conclusion, a few words about Pythagoras' family.174 The 
woman usually named as his wife is Theano, the daughter of Bronti­
nus the Pythagorean, although in late sources she also appears as the 
wife of Brontinus and/or the daughter of Pythagoras.175 In the 
pseudo-Pythagorean literature, Theano was extremely popular. To 
her were attributed many writings, letters, and statements of moral 
instruction, all of which paint a picture of an ideal wife and 
mother. 176 The tradition on the children of Pythagoras is even less 
reliable. Timaeus reports that in her maidenhood Pythagoras' daugh­
ter was the first among the Crotonian maidens and later first among 
the women; according to Porphyry, her name was Myia.177 Of Pytha­
goras' sons, the names of Telauges and Arimnestus are most often 
given,178 but in the late tradition other names are also found for his 
sons and his daughters. The fabrication of a family biography for 
Pythagoras began at the end of the fourth century, and in it almost all 
members of the family had some writings ascribed to them. 179 It is 
hardly possible to assess the accuracy of even the names of his 
children. It is noteworthy, however, that tradition gives him a wife 
and children, while we know nothing at all of the family circum­
stances of other early Greek philosophers. Here too, Pythagoras was 
no ordinary Presocratic. 

174 See K. von Fritz, 'Telauges', RE SA (1934), 194-6; id., 'Theano', ibid. 1379-81; 
Burkert, 114. 

175 D. L. VIII, 43. Theano as the wife of Pythagoras first appears in Hermesianax 
(fr. 7.85). 

176 
. .Thesleff, Introduction, 193 ff.; Stiidele, Die Briefe 288 ff. 

177 Tim. FGrHist 566 F 131; Porph. VP 4. 
178 Telauges: Neanthes (FGrHist 84 F 26); Arimnestus: Duris (FGrHist 76 F 23). 
179 Thesleff, Introduction, 51, 188 f. 
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Who Were the Pythagoreans? 

3.1 THE PYTHAGOREAN$ AFTER PYTHAGORAS 

The history of Pythagorean societies after the death of Pythagoras is 
recouuted by Aristoxenus, Dicaearchus, and Neanthes, together with 
later authors, in particular Polybius, Diodorus, and Apollonius. 1 To 
the extent to which their evidence can be combined with the overall 
picture of southern Italian history in the fifth century,2 it turns out 
that the Pythagorean hetairia at Craton managed to survive the blow 
struck by the conspiracy of Cylon. Despite Pythagoras' flight to 
Metapontum, it retained its influence on the course of political affairs 
in Craton for another half-century. The seizure of power in Craton by 
the tyrant Cleinias c.494 was no more than a brief episode.3 It was in 
the first half of the fifth century that Craton achieved its greatest 
prosperity, drawing into its sphere of influence many southern Italian 
cities: Kaulonia, Sybaris, Pandosia, Temesa, Terina, and others.4 

1 Aristox. fr. 17-19; Die. fr. 34; Neanth. FGrHist 84 F 30-1; Polyb. II,39,1; Diod. 
XIl,10; Strab. VIII,7,1; Apoll. FGrHist 1064 F 2. For the extent of use of Timaeus see 
above, 69 n. 35, 99 n. 163. 

2 Kahrstedt, 'Zur Geschichte'; E. Ciaceri, Storia della Magna Grecia, ii (Milan, 
1927); Delatte, Pol., 254 ff.; von Fritz, Pol., 68 ff.; Minar, 71 ff.; Kraay, Coinage; 
Dunbabin, 366 ff.; Mele, Crotone, 44 ff.; id., 'La Mega.le Hellas pitagorica: aspetti 
politici, economid e sociali', in Megale Hellas. Nome e immagine (Atti del 21 Convegno 
di studi sulla Magna Grecia; Taranto, 1982), 33-80; D. Musti, 'Pitagorismo, storio­
grafia e politica tra Magna Grecia e Sicilia', AION 11 (1989), 13-56; Bugno, Sibari 
56 ff., 87 ff. 

3 Dion. Halle. XX,7. Von Fritz, Pol., 68. Alternative dating c.453/51, see P. J. 
Bicknell, 'The Tyranny of Kleinias at Kroton', Klearchos 18 (1976), 5~25; cf. Mele. 
Crotone, 57 n. 332. Croton's war with Sybaris, which took place in the mid-470s 
(Diod. XI,48,3-5), belongs to the period of another temporary weakening of Craton 
(Bugno, Sibari 56 ff.). 

4 Von Fritz, Pol., 80 ff; Dunbabin, 367 f.; de Vogel, 53 ff. 
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Croton's athletes, victors of the Olympic and other games, have 
become proverbial. 5 

Pythagorean societies existed also in poleis independent of Cro­
ton: Metapontum, Tarentnm, Locri, and Rhegium, as is shown by 
the large number of Pythagoreans from these cities in Aristoxenus' 
catalogue (below, §3.2). However, the notion of a 'Crotonian em­
pire', supposedly established by the 'Pythagorean Union' and made 
up of southern Italian cities seized by Croton, 6 is not supported by 
reliable evidence. As far as can be judged, the rule of Pythagorean 
hetairiai did not as such exist in any of these cities. Most probably 
their political influence was exerted, not in the form of direct rule, 
but through the participation of individual Pythagoreans in the 
organs of power of each of the poleis.7 Naturally, the political and 
economic domination of Croton in the region facilitated access to 
power in the other cities for the Pythagorean hetairiai, but how they 
were interconnected remains unknown. One possible form of com­
munication among members of the hetairiai from the various poleis 
of Magna Graecia was the Pythagorean <j,,Aia, about which the 
sources of the fourth century are so insistent.8 ,P,)da is broader 
than the relations between two close friends, for example Damon 
and Phintias (Aristox. fr. 31); it links even Pythagoreans who are 
unacquainted one with another, obliging each of them to employ all 
means to aid their 'friends' where their lives or welfare are threa­
tened. Friendship of this kind, going beyond personal relationship, 
has a quite distinct sociopolitical meaning: Pythagoreans from dif­
ferent cities were linked by the bonds of mutual aid even before they 
became personally acquainted. This circumstance greatly facilitated 
the spread of the Pythagoreans' political influence and also its 
stability.' 

Throughout the first half of the fifth century, the Pythagoreans 
were active supporters of the aristocracy. Hence, when the economic 

5 Strab. VI,1,12 (see above, 92 n. 136.); Cic. De inv. 11,1,2. Mele, Crotone, 44ff.; 
Giangiulio, Ricerche, 102 ff.; Mann, Athlet, 164 ff. 

6 Thus Kahrstedt, 'Zur Geschichte'; Ciaceri, Storia, 298ff.; Minar, 36ff. 
7 Von Fritz, Pol., 94 f.; de Vogel, 52 ff., 189 ff. 
8 Aristox. fr. 31, 43; Iamb. VP 230-239 = 58 D 7, 9 (from Aristoxenus); Neanth. 

FGrHist 84 F 31; Tim. FGrHist 566 F 13. 
9 The political reality was far from the idealized picture painted by Aristoxenus: 

,fiAla could not prevent the split in the Pythagorean society at Craton at the end of the 
6th cent. and Pythagoras' subsequent flight to Metapontum (above, 97 f.). 
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prosperity of Magna Graecia opened the way for the rise of demo­
cratic elements, the Pythagorean communities bore the first and, 
very likely, the most powerful impact. Shortly after 450 in many 
southern Italian cities the meeting places of the Pythagoreans 
(avvi8pw) were fired, a number of them were killed, 'the best men 
in each city', in Polybius' words, perishing, while others succeeded in 
escaping to Greece.10 New intellectual centres of Pythagoreanism 
sprang np in central Greece, at Thebes and Phlius, but no longer 
with any perceptible political significance. Philolaus, whose pupils 
were Simmias and Cebes of Thebes, Eurytus ofTarentum and others, 
(44 B 15; 45 A 1), and Lysis, who became the teacher of the 
renowned military leader Epaminondas, settled at Thebes.11 Eche­
crates, Phanton, Diodes and Polymnastus of Phlius, and Xenophilus 
of Thracian Chalcidice were in turn pupils of Philolaus and Eurytus 
(Aristox. fr. 18-19). 

As a form of association supremely adapted for cultivating friendly 
ties and mutual assistance, 12 the hetairia facilitated the survival of the 
Pythagorean societies after the political catastrophe. Although, after 
the middle of the fifth century, philosophical and scientific interests 
often predominated, particularly among those living in mainland 
Greece, politics were hardly something secondary for the Pythago­
reans of Magna Graecia. Many of those who remained at Craton, 
Rhegium, Locri, Tarentum, and the other poleis of southern Italy 
continued to engage in politics and legislation, by now under mod­
erate democracy.13 The Pythagoreans' political influence in the region 
was finally ended by the expanding dominion of the Syracusan tyrant 
Dionysius the Elder. The Italiote poleis fell one after another under his 
control; after the seizure of Craton (379), the last important centre of 

10 Polyb. II,39,1-4 (from Timaeus), cf. Aristox. fr. 18; Ciaceri, Storia, 333 f.; Minar, 
73ff.; von Fritz, Pol., 92; id., 'Pythagoreer', 214f. For an alternative dating of these 
events, see D. Musti, 'Le rivolte antipitagoriche e la concezione pitagorica del tempo', 
QUCC 65 (1990), 35-65. 

11 Aristox. fr. 18. On Epaminondas' supposed Pythagoreanism, see J. Buckler, 
'Epaminondas and Pythagoreanism', Historia 42 (1993), 104-8. 

12 See e.g. the stories of Cleinias of Tarentum and Prorus of Cyrene, and Damon 
and Phintias (54 A 3; 55, from Aristoxenus). 

13 Aristox. fr. 17-18. Von Fritz, 'Pythagoreer', 216f. See below, 114 n. 40. Following 
the anti-Pythagorean revolt many of the poleis of Magna Graecia adopted a more 
democratic constitution from the Achaeans (Strab. VIII,7,1). 
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Pythagoreanism in Italy remained Tarentwn, led in 367-361 by Ar­
chytas as democratically elected strategos.14 

Von Fritz connected the expansion of Dionysius in Italy iu the 
early fourth century with the second wave of emigration of the 
Pythagoreans to Greece (c.390-360), seeing confirmation for this in 
the appearance of poverty-stricken Pythagorists, prominent figures in 
Middle Comedy.15 However, there is no evidence to show that the 
subjugation by Dionysius of the Italian poleis brought about any 
noticeable emigration of Pythagoreans from Italy. Not one of the 
comedies in which Pythagorists figure can be reliably dated before 
350.16 Some of them were staged in 330-320. Hence there is no 
reason to relate the appearance of Pythagorists to the time of Diony­
sius the Elder (died 367). Moreover the Pythagorists often turn out to 
be Tarentines (58 E 1, 3), and, since it was Tarentum which remained 
independent of Dionysius in the first half of the fourth century, the 
local Pythagoreans could not have had any particular reasons for 
emigration and/or sudden impoverishment. 17 It is also known that 
at Syracuse itself in the first half of the fourth century there was a 
group of Pythagoreans: Hicetas, Ecphantus (DK 50-1), Damon, and 
Phintias. 18 

Aristoxenus (born c.370) called his mentor Xenophilus and 
his circle 'the last Pythagoreans', from which it follows that some of 
them were still alive around 350.19 Shortly afterwards ancient 

14 Ciaceri, Storia, 435 ff.; P. Wuilleumier, Tarente des origines a la conquete ro­
maine (Paris, 1939), 67 ff.; Minar, 86 ff. 

15 Von Fritz, Pol., 75 ff.; id., 'Pythagoreer', 217 f. 
16 Evidence: DK 58 E = Giangiulio, Pitagora, i. 183 f. (supplemented). Chronology: 

T. B. L. Webster, 'Chronological Notes on Middle Comedy', CQ 2 (1952), 13-26; id., 
Studies in Later Greek Comedy, 2nd edn. (Manchester, 1970), 530 f.; W. G. Arnott, 
Alexis: The Fragments. A Commentary (Cambridge, 1996), 121 f., 579 f., 624f. Web­
ster's dates: Neottis of Antiphanes after 342, Pythago'rist of Aristophon between 345 
and 320, Alcmaeon of Mnesimachus 340, Tarentines of Alexis 330-320; Arnott gives 
similar dates. 

17 Burkert, 201 n. 49. 
18 Whether they all lived under Dionysius the Elder we do not know. Nor is it quite 

clear whether Damon and Phintias actually took part in the conspiracy against 
Dionysius the Younger, as reported by Diodorus (X,4,3, cf. Aristox. fr. 31). See 
Burkert, 104 n. 36. 

19 Aristox. fr. 19-20. Dating of the last Pythagoreans to 366/5 (Diod. XV,76) 
probably derives from Apollodorus, who relied on Aristoxenus (see above, 63 n. 9). 
This date is not to be taken too literally: it does not necessarily indicate the year of 
death of the last Pythagorean known to Aristoxenus. Xenophilus died at Athens at the 
age of 105. 
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Pythagoreanism ceased its existence. The Pythagorizers and Pytha­
gorists of Middle Comedy appeared just when there were no Pytha­
goreans left.20 

3.2. THE CATALOGUE OF ARISTOXENUS 

Who should be accounted a Pythagorean and by what criteria? 
Various answers are given to this question. As a rule a doctrinal 
criterion is tacitly made use of: Pythagoreans are primarily considered 
those in whose work are found traces of the number philosophy 
Aristotle ascribes toot' IIv8oy6pno,, or something close to it. Those 
who did not subscribe to this teaching are correspondingly categor­
ized as 'para-Pythagoreans', like Alcmaeon,21 or are simply disre­
garded within the framework of Pythagoreanism, like Hippon, who, 
because of the similarity of his arche with Thales' water, is often 
regarded as an epigone of the Milesian school.22 This approach 
does not take account of many important considerations. As has 
been noted, the number doctrine in the form set out in Aristotle is 
absent both from the early Pythagoreans (Alcmaeon, Hippasus, Me­
nestor, and Hippon) and even from Philolaus. Moreover Aristotle 
ascribes this teaching to some anonymous Ilv0ay6pcwt, not to spe­
cific representatives of the school. On those occasions when he men­
tions Pythagoreans known to us, in the first place he never calls them 
Pythagoreans, and in the second place he does not connect them with 
the doctrine that 'all is number' (below, §12.2). It is clearly impossible, 
based on the evidence of Aristotle, to establish who was a Pythagor­
ean, and who not. It is equally impossible to doubt the Pythagorean­
ism of Alcmaeon, Philolaus, or Archytas on the grounds that Aristotle 
does not call them Pythagoreans. 

20 See below, 131 £, 179 £ Among the Pythagorists named not one could be 
identified with a Pythagorean from Aristoxenus' catalogue. G. Mfautis, Recherches 
sur le pythagorisme (Neuchatel, 1922), 9:ff., perceived in the responses of Middle 
Comedy confirmation of his thesis of une tradition ininterrompue linking ancient 
Pythagoreanism and neo-Pythagoreanism, but this notion had no success. 

21 Guthrie, i. 341 ff. 
22 Zeller, i. 332 f.; J. Burnet, Greek Philosophy, Part I. Thales to Plato (London, 

1914), 100; cf. Timpanaro Cardini, iii. 366. 
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In addition, the doctrinal criterion is not the most reliable. It is not 
only, indeed not so much, those who recognized the existence of 
Forms, Prime Mover, or the four kinds of causes who are regarded 
as Platonists and Peripatetics, but rather those whom our sources call 
pupils or followers of Plato and Aristotle. The question of whom we 
can associate with the Pythagoreans should also be resolved on the 
basis of reliable sources which identify whoever it be as a Pythago­
rean. To follow specific philosophical teachings or to study a parti­
cular range of scientific problems remain significant, but insufficient, 
criteria, in the first place because, of all the Pythagoreans known to us, 
few were engaged in philosophy and science. Nor is to have teachers 
who were Pythagoreans such a criterion. Parmenides, Empedocles, 
Democritus, Epaminondas, Theaetetus, Heraclides of Pontus (prob­
ably), Eudoxus, and Aristoxenus were taught by Pythagoreans,23 but, 
with the exception of Empedocles, the ancient Greek tradition either 
does not associate them with that school or does so on very rare 
occasions.24 It is not sufficient either for someone to call himself 
a Pythagorean, like Diodorus of Aspendus, the Cynic, or Lycan, 
the critic of Aristotle,25 since this is precisely an indication that they 
were not. 

If, however, someone was regarded as a Pythagorean by his con­
temporaries or by the Pythagoreans themselves, this indicates that he 
shared with other Pythagoreans certain common characteristics, 
characteristics which made him a Pythagorean. (Although this criter­
ion, as will be made clear by what follows, is not fully reliable, I treat it 
as fundamental.) Any specific combination of these characteristics 
depends in each instance on the historical context. In any case, there 
cannot be found in our sources any one common characteristic which 
would apply to all ancient Pythagoreans from the end of the sixth 
to the middle of the fourth centuries. Rather we must speak of 

23 Parmenides (A 1), Empedocles (Alcidam. ap. D.L. VIII, 56; Theophr. fr. 227A 
FHSG; Neanth. FGrHist 84 F 26; Tim. FGrHist 566 F 14), Democritus (14 A 6), 
Theaetetus (43 A 4), Epaminondas (Aristox. fr. 18; Diod. X,11, from Aristoxenus), 
Herachdes of Fontus (fr. 3), Eudoxus (D.L. VIII, 86 = T 7), Aristoxenus (fr. 19). 

24 Parmenides and Zeno as Pythagoreans: Callim. ap. Prod. In Parm., 619.5-10; 
Strab. Vl,1,1; Anon. Phot. 439b36 = Thesleff, 238.20; Schol. Iamb. VP 267, p. 150.7 ff. 
OnEmpedodes' Pythagoreanism see e.g. D.L. VIII, 51-77; Iamb. VP 104, 113-14, 166; 
Schol. Iamb. VP 267, p. 150.11 f. 

25 See below, 131 f. 
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a 'family resemblance'.26 This means that certain Pythagoreans had 
characteristics in common with some Pythagoreans, but not with 
others. For example, mathematics are the common characteristic 
for Hippasus, Theodorus, Philolaus, and Archytas; natural philoso­
phy for Alcmaeon, Hippasus, Menestor, Hippon, and Philolaus; 
medicine for Democedes, Alcmaeon, Iccus, and Hippon; and athletics 
for Milon, Astylus, and lccus. However not one common character­
istic can be found for Hippasus and lccus, Milon and Theodorus, or 
Menestor and Eurytus, except of course that they were Pythagoreans. 

For the period up to the middle of the fifth century, a common 
characteristic might be belonging to Pythagorean hetairiai, but we do 
not, unfortunately, know what it meant in each individual case and 
therefore cannot make use of it for our purpose. In particular it is not 
known whether it assumed active participation by every Pythagorean 
in politics. 27 In any case, political activity ceases to be one of the 
constituent features of Pythagorean communities after the middle of 
the fifth century. It is, for example, quite unclear whether we may 
count Philolaus' school at Thebes a hetairia. The 'Pythagorean way of 
life' Plato refers to (Res. 600a-b) cannot be a common characteristic 
either, since we do not know in fact what it comprised ( cf. below, 
§6.1). The crux is that we do not know of any one actual Pythagorean 
recorded by the sources as having led a Pythagorean way of life.28 

The most important source to permit a judgement on belonging to 
the Pythagoreans is the catalogue of 218 Pythagoreans passed down 
by Iamblichus, which, since the time of Rohde, has been taken to be 
connected with Aristoxenus.29 When determining who should go 
into the Pythagorean sections of the Fragmente der Vorsokratiker, 
Diels relied on that catalogue, though he was not always consistent.30 

26 On this concept, introduced by Wittgenstein, see G. Gabriel, 'Familieniihnlich­
keit', in J. Mittelstra6 (ed.), Enzyklopii.die Philosophie und Wissenschajtstheorie, 2nd 
edn. (Stuttgart, 2005), 473 f. 

27 On the nature of Pythagorean hetairiai see below, 145 f. 
28 There is hence no reason to assert (as Huffman, Philolaus, 10 f.) that Philolaus 

followed this way of life and therefore was accounted a Pythagorean, while Alcmaeon 
did not. 

29 Iamb. VP 267""'DK 58 A; Rohde, 171. Bertermann, De lamblichi, 77, wrongly 
related VP 267 to Timaeus. 

30 On Aristoxenus see H. Diels, Antike Technik (Leipzig, 1924), 23. Preparing his 
edition, Diels frequently complained in his correspondence of the difficulty of work­
ing with Pythagorean material: D. Ehler (ed.), Hermann Diels, Hermann Usener, 
Eduard Zeller. Briefwechsel (Berlin, 1989), i. 375, 575; ii. 288, 307; M. Braun et al. 
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Aristoxenus' author~hip was subsequently ·supported by Timpanaro 
Cardini, and Burkert adduced further considerations in his favour.31 

All those in the catalogue whose chronology can be established are 
from the time before Aristoxenus, that is the sixth to the first half of 
the fourth century. Moreover the catalogue is independent of pseudo­
Pythagorean literature (the names of some eighteen writers from 
Thesleff's collection are absent) and could not have been compiled 
by Iamblichus, who has eighteen more names of Pythagoreans not 
found in the catalogue. The origin of a number of Pythagoreans listed 
in the catalogue differs from the data in other sources, but coincides 
with that given by Aristoxenus. 32 Their distribution by cities is also 
instructive: the greatest number of names (forty-three) are from Ta­
rentum, the birthplace of Aristoxenus, and twenty-nine and thirty­
eight respectively are from the other two centres of Pythagoreanism, 
Croton and Metapontum. ' 

The total number of names as well as their classification by twenty­
seven different poleis and peoples indicate that Aristoxenus, apart 
from oral tradition, relied on some documentary sources. This is 
confirmed by the fact that some two-thirds of the names in the 
catalogue occur only there. Of the fifty-six names mentioned outside 
the catalogue, more than half remain simply names: either we know 
almost nothing of these people, or we know of a number of insignif­
icant episodes. Since far from all of them have anything to do with 
philosophy or science, Aristoxenus' catalogue cannot be regarded as a 
list of members of the Pythagorean school.33 Sources link some 
Pythagoreans with politics and legislation, others with athletics, and 
still others appear as heroes of oral tradition, like Damon and Phintias 
or Cleinias and Prorus. 34 It is difficult to say whether those who only 
adhered to the religious teaching of Pythagoras and led a life of 

(eds.), Philology and Philosophy: The Letters of Hermann Diels to Theodor and 
Heinrich Gomperz (1871-1922) (Hildesheim, 1995), 149: 'unsaglich schwierigen 
Pythagoreer'. On Diels's work on the Presocratics, see W. Burkert, 'Diels' Vorsokra­
tiker. Riickschau und Ausblick', in W. M. Calder Ill and J. Maosfeld (eds.), Hermann 
Diels (1848-1922) et la science de l'antiquite (Geneva, 1999), 169-197 {discussion: 
198-206). 

31 Timpanaro Cardini, iii. 38f.; Burkert, 105 n. 40. 
32 Burkert, I OS n. 40. 
33 

C[ above, S. For some strange reason all the names in the catalogue, even Abaris 
(!), are included in R Goulet (ed.), Dictionnaire des philosophes antiques (Paris, 1989-
2011). 

34 See Aristox. fr. 31, 131; Diod. X,4.1 = 54 A 3 {from Aristoxenus). 
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abstinence are included, since practically nothing is known about 
these people (below, §6.1). Most likely they were of no interest to 
Aristoxenus and the group of'the last Pythagoreans' (cf. fr. 19) from 
which his information derives. 

Although Aristoxenus used documentary sources and Pythagorean 
oral tradition, he hardly had exhaustive and accurate information on 
the ancient Pythagoreans. Hence it should not be presumed that all 
Pythagoreans who were at all well known are included in the catalo­
gue, or, on the other hand, that only these 218 persons are 'genuine' 
Pythagoreans. 35 Apart from all else, in the time which passed between 
Aristoxenus and Iamblichus, some names could have been left out of 
the catalogue or been displaced through a copyist's error, while others 
might have been distorted in the copying process,36 and still others 
added to the catalogue. 

Democedes of Croton (DK 19), who married the daughter of the 
Pythagorean athlete and military leader Milon (Hdt. III, 137), is 
missing from the catalogue. Amyclas is absent, but his friend Cleinias 
of Tarentum is there, though Aristoxenus mentions them both as 
Pythagoreans and friends of Plato (fr. 131). Strangely, Aristoxenus' 
father Spintharus, who belonged to the circle of Archytas, is miss­
ing.37 Absent are the pupils of Philolaus, Simmias, and Cebes of 

35 See Timpanaro Cardini, iii. 39. 
36 Hippasus of Metapontum appeared among the Sybarites (DK I, 446.30), Ec­

phantus of Syracuse among the Crotoniates ( 446.11 ), Philolaus of Croton among the 
Tarentines (446.22), Astylus of Craton and Eurytus of Tarentum (Aristox. fr. 19) 
among the Metapontines (446.20, 22), Xenophilus of Thracian Chalcidice among the 
Cyzicenes (448.4). Alcimachus, Deinarchus, and Meton, defenders of the Crotonian 
constitution (Iamb. VP 257), are called Parians (447.2-3); it is no less strange that 
Paros appeared in the catalogue among the Italian poleis, after Sybaris and before 
Locri.-Another Pythagorean from Paros, Thymarides, figures in Iamblichus as a 
Parian (VP 239) and as a Tarentine (VP 145); the latter is much more plausible (see 
below, 130). Four Pythagoreans from Carthage v-ri.th typical Greek names (447.1) also 
give rise to serious doubt. 0. Masson, Mus. Helv. 52 (1995), 229f., supposed that they 
were KaAx1786vw,, not KapX7J86vw,, but how did Pythagoreans come to be at Chal­
cedon in Asia .Minor? Besides, one of them, Miltiades of Carthage, figures in the story 
of mutual aid among Pythagoreans of different peoples (Iamb. VP 128, as Diels 
thought from Aristoxenus, 58 D 7). The hero of another such story, the Tyrrhenian 
Nausithous (VP 127), is subsequently also mentioned in the catalogue (448.5). 
K. Geus, Prosopographie der literarisch bezeugten Karthager (Leuven, 1994), 198f., 
considered Miltiades and three other Pythagoreans from Carthage to be historical 
figures, although they turn out to be the only Greeks from Carthage in the classical 
period. I. would not exclude the possibility that the Carthaginian Pythagoreans owe 
their existence to Aristoxenus. 

37 See above, 63 n. 8. 
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Thebes (44 A la, B 15), who appear in Plato's Phaedo, although 
another character in the dialogue, Echecrates of Phlius, is present. 38 

Thebes, one of the centres of Pythagoreanism in the fifth century, is 
not mentioned in the catalogue. Ecphantus of Syracuse appears in the 
catalogue among the Pythagoreans of Craton (DK I, 446.11 ), yet his 
fellow countryman and contemporary Hicetas, mentioned by Theo­
phrastus (A 1), does not. Parmenides' teacher, Ameinias, recorded by 
Solian, is not named. 39 These are additions to the catalogue which 
deserve serious examination. 

These seven 'additions' to the catalogue balance an equal number 
of 'excisions': those whom Aristoxenus' sources regarded as Pytha­
goreans, but modern scholarship for various reasons excludes. This 
applies, for example, to the renowned lawgivers Zaleucus ofLocri and 
Charondas of Catana, who figure as Pythagoreans, not only in the 
catalogue, but also in Aristoxenus' fragments (fr. 17, 43). To all 
appearances Zaleucus and Charondas, who lived long before Pytha­
goras, were associated with him by the Pythagorean lawgivers of the 
second half of the fifth century from Locri and Rhegium.40 Thus in 
this instance Aristoxenus recorded a venerable, though unreliable 
Pythagorean tradition aimed at conferring retrospectively on Pytha­
goras the reputation of a lawgiver by making Zaleucus and Charondas 
his followers. 

Another such 'pair' are the well-known wonder-workers Aristeas 
and Abaris. Aristeas of Proconnesus (turn of the sixth century) was 
the author of the poem Arimaspea, which described his journeyings 
in search of the Hyperboreans. In the course of his life Aristeas twice 

38 Echecrates of Phlius is not identical -with Echecrates of Locri, with whom 
Timaeus communicated (FGrHist 566 F 12, pace Jacoby, Illb, p. 552). Arguments 
against the Pythagoreanism of Echecrates of Phlius, F. Frontera, 'Echecrate di Fliunte 
un pitagorko?', AATC 39 (1974), 3-19, and Sirnmias and Cebes, T. Ebert, Sokrates als 
Pythagoreer und die Anamnesis in Platons Phaidon (Stuttgart, 1994), 7 f.; id., Platon, 
Phaidon (GOttingen, 2004), 115 f., are unconvincing. Cf. below, 220 n. 15. 

39 D.L. IX, 21 ;c= DK 27. His source could be Timaeus, see above, 71 n. 42. 
40 In Iamblichus (VP 130, 172) Zaleucus is mentioned together with another 

lawgiver from Locri, the Pythagorean Timares, who probably lived in the middle­
second half of the 5th cent. (Delatte, Pol., 182 f.; Ciaceri, Storia, 47 f.). In the same 
chapters Iamblichus names the Pythagorean lawgivers from Rhegiurn: Phytius, Heli~ 
caon, Aristocrates, and Theocles, who, like Timares, figure in the catalogue (to be sure, 
Theocles is named there as Euthycles, and in VP 172 as Theaetetus). On Rhegium as a 
centre of Pythagoreanism after the mid-Sth cent., see Aristox. fr. 18; von Fritz, Pol., 
77. Rhegium's legislation was based on the laws of Charondas (Arist. Pol. 1274a23; fr. 
611.55, from excerpts from the Constitution of Rhegium). 
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disappeared, and, 240 years later, as Herodotus records (IV, 13-15), 
he reappeared at Metaponturn and commanded the citizens to set up 
an altar to Apollo and a statue to himself. The catalogue duly lists him 
among the Pythagoreans of Metapontum. Abaris, a mythical priest of 
Apollo and expert on the Hyperboreans, is the only representative of 
this legendary people in the catalogue. As Bolton demonstrated, 
Aristeas and Abaris were associated with Pythagoras in the legendary 
tradition of the fifth century, subsequently made use of and embel­
lished by Heraclides of Pontus.41 In this instance the legendary, the 
literary, and the historical traditions are partly superimposed one on 
another. 

Parmenides and Empedocles are also the sole representatives of 
their poleis in the catalogue. There would appear to have been no 
Pythagorean societies in Elea and Acragas; hence, in relation to 
Parmenides and Empedocles, one can only speak of their Pythago­
rean teachers. In the biographical traditlon of the fifth-fourth cen­
turies, Empedocles is often shown as the pupil of Pythagoreans (and 
even of Pythagoras himself); mention of Parmenides' teacher Amei­
nias also does not give the impression of being someone's invention. 42 

This conld be the reason for their inclusion in the catalogue, although 
we do not know precisely whether this occurred before or after 
Aristoxenus. The influence of Pythagorean ideas on Parmenides 
and Empedocles is incontestable, yet both are philosophers too in­
dependent and important to be fully integrated into Pythagorean 
tradition. Rather they shonld be left among the 'sympathizers' with 
Pythagoreanism. The next and last 'excision' is Melissus, named with 
five other Pythagoreans from Samos. If there was a Pythagorean 
society on Samos, then in principle Melissus could have been a 
member, even if in philosophy he followed Parmenides and Zeno, 
just as the Pythagorean Ecphantus later followed Democritus and 
Anaxagoras. At the same time, unlike Zeno ( who is not in the 
catalogue),43 Melissus does not figure as a Pythagorean in other 
sources; we have no grounds other than the catalogue to regard him 
as one. 

Seven redundant names out of 218 is a very good indicator of the 
reliability of the catalogue as a historical document We may observe 

41 Bolton, Aristeas, 151 ff., esp. 17 4 f. 
42 See above, 110 n. 23, 110 n. 24, 114 n. 39. 
43 See above, 110 n. 24. 
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that all these instances involve famous people, three of whom (Aris­
teas, Zaleucus, and Charondas) lived before Pythagoras, while a 
fourth (Abaris) was a wholly legendary figure. The basis for their 
inclusion in the catalogue is understandable in each case ( except that 
of Melissus), even though it appears unconvincing to us. The catalo­
gue does not, however, show signs that the Pythagoreans strove to 
make 'their own' all those famous individuals who in one way or 
another had contact with them. We do not find there, for example, 
Democritus, Epaminondas, and Eudoxus, who had Pythagorean tea­
chers, or Epicharmus, whom ancient tradition often associated with 
the Pythagoreans.44 Since the catalogue is organized by poleis where 
there were Pythagorean societies,45 and since the majority of the 
names in it are unknown to us, it cannot be regarded as a list of 
famous figures, like that compiled by Hecataeus of Abdera, suppo­
sedly on the basis of 'Egyptian sacred books'.46 Hippasus, Menestor, 
or Hippon are mentioned here, not because they were particularly 
famous, but because they were Pythagoreans. The catalogue contains 
the names of four Pythagorean Olympic victors, 47 yet not all the 
Olympic victors from Croton, Tarentum, Locri, and other cities 
in Magna Graecia where there were Pythagorean communities.48 

Alcmaeon of Croton is named, but not Acron of Acragas49 or the 
renowned physician Philistion of Locri. 

While Zeller excluded certain of those listed in the catalogue from 
the Pythagoreans, Diels, on the other hand, basing the Pythagorean 
chapters of Fragmente der Vorsokratiker on the catalogue, extended 
the list of Pythagoreans to include some of those not in the catalogue. 
Hence in his collection the early Pythagoreans include Cercops (DK 

44 Epicharmus as Pythagorean: Plut. Numa 8; D.L. VIII, 7, 78; Clem. Strom. 
V,14,100; Iamb. VP 241, 266; Anon. in Pl. Tht. 71,12. See Zeller, i. 607 f.; Delatte, 
Vie, 164 f; Thesleff, 84, 158; Burkert, 289 n. 58. 

45 It is not accidental that three out of eight 'excisions' from the catalogue (Abaris, 
Parmenides, and Empedocles) are the sole representatives of their polis (people) in the 
catalogue. 

46 See above, 84 n. 99. 
47 Milon and Astylus of Craton, Iccus of Tarentum, Dicon of Kaulonia (DK I, 

446.14. 20. 28. 447. 14). See A. Kirchner, 'Dikon', RE 5 (1903), 582; cf. W. A. 
Oldfather, 'Kaulonia', RE 11 (1921), 74; Burkert, 403 n. 12. 

48 Note, e.g. the absence of the victor of 520 Philip of Croton, exiled for his 
connection with the tyrant ofSybaris Telys, see above, 96 n. 148. 

49 Acron, a contemporary of Empedocles, wrote the book On the Food of Healthy 
People (DK 1, 283.5). Cf. Thesleff, 1 f.; Burkert, 223 n. 25. 
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15), Petron (DK 16), Paron (DK 26), and Xuthus (DK 33). However, 
according to Aristotle (fr. 74), the poet Cercops lived at the time of 
Hesiod and could not have been a Pythagorean.50 As a Pythagorean 
he first appears in the book of the Hellenistic grammarian Epigenes 
(early third century?) On Works attributed to Orpheus,51 who as­
cribed to Cercops two Orphic poems, 'hpos ,\6yos and Eis A,oov 
KaT6/3aais. Epigenes' evidence is clearly based on conjecture, as are all 
other similar indications. In Cicero a reference to Cercops is attached 
to a quotation from Aristotle, who believed that the poet Orpheus had 
never existed: Orpheum poetam docet Aristoteles numquam fuisse et 
hoe Orphicum carmen Pythagorei ferunt cuiusdam fuisse Cercopis. 52 

Only the first part of this evidence belongs to Aristotle, as is con­
firmed by a quotation in Philoponus, the second part deriving from 
Epigenes.53 Aristotle could not have named as a Pythagorean a con­
temporary of Hesiod; it is no Jess material that no one at all was 
named by him as a Pythagorean. 

We know of Petron only from a single quotation from Hippys of 
Rhegium transmitted by Phanias of Eresus. It is not known when 
Hippys lived (Phanias was Aristotle's pupil), and it is very probable 
that this evidence is spurious. 54 Paron, as Burkert showed, appeared 
wholly as the result of Aristotle's error, mistaking the participle 
llAPQN for a proper noun. 55 Xuthus is known only from a single 
mention by Aristotle (Phys. 216b22); in his commentary to this 
passage Simplicius calls Xuthus a Pythagorean, but this point cannot 
be checked. Since all three are absent from Aristoxenus' catalogue and 

50 Burkert, 114,130 n. 60; cf. DKI, 106.6f. 
51 ·Clem. Strom. 1,21,131 = OF, test. 222. On Epigenes see Susemihl, Geschichte, i. 

344f.; L. Cohn, 'Epigenes' {no. 16), RE 6 (1907), 64-5; cf. L Linforth, The Arts of 
Orpheus (Berkeley, 1941), 110 f., 114 ff. Linforth dated Epigenes in the 4th cent., which 
is dearly too early. Cf. Nilsson, GGR i. 682. 

52 ND I, 107 = Arist. fr. 7. 
53 W. Kroll, 'Kerkops', RE 11 (1921), 314; Philop. In de An., 186.21 f. =Arist. fr. 7. 
54 F. Jacoby, 'Hippys', RE 8 (1929), 1927f.; FGrHist 554 F 5 with comm.; 

J. Kerschensteiner, Kosmos: Quellenkritische Untersuchungen zu den Vorsokratikern 
(Munich, 1962), 209f.; Burkert, 114 n. 35; Pearson, Greek Historians, 8 ff; L. Zhmud, 
'Phainias' Work On the Socratics and fr. 12 on Petron of Himera', in J. Engels and 
W.W. Fortenbaugh (eds.), Phainias of Eresus (forthcoming). Cf. however: Guthrie, 
i. 322 f.; G. Huxley, 'Petronian Numbers', GRBS 9 (1968), 55-7. For extensive 
bibliography see C. Macris, 'Petron d'Himere', DPhA 5 A (2011), 247f. 

55 Burkert, 170; G. Martano, '11 pitagorico Parone o il pitagorico "presente"?', 
Elenchos 1 (1980), 215~24. 
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nothing more is known of them, there are no grounds for regarding 
them as Pythagoreans. 

Other scholars have gone further than Diels. The editions by 
Maddalena and Timpanaro Cardini list as Pythagoreans Epicharmus, 
Ion of Chios, Damon of Athens, Hippodamus of Miletus, the sculptor 
Polycletus, and also Oenopides and Hippocrates ofChios. 56 Not only 
are these not named in the catalogue, but not a single source of the 
classical period calls them Pythagoreans or pupils of Pythagoreans. 57 

In Diels' s collection there are among the Pythagoreans of the 
fourth century six more names which must be erased from the 
Presocratics. Ocellus of Lucania (DK 48) is mentioned in the catalo­
gue, which means that Aristoxenus accounted him a historical figure 
(cf. fr. 17), yet all the doctrines attributed to him are pseudo­
Pythagorean. Thus the philosopher Ocellus is a fiction, as distinct 
from the Pythagorean Ocellus.58 Timaeus of Locri (DK 49) owes his 
existence to the Platonic dialogue and, later, to a pseudo-Pythagorean 
treatise.59 Simus of Poseidonia (DK I, 447.6), mentioned in the 
catalogue, can hardly be identified with the harmonic theorist 
Simus (DK 56), the central figure of the story of the dedicatory gift 
of Arimnestus, the son of Pythagoras, related by Duris. 60 Myonides 
and Euphranor, who appear in the same section ofDiels (DK 56), are 

56 A. Maddalena, I Pitagorici (Bari, 1954); Timpanaro Cardini, i-ii; see also J.-P. 
Dumont et al. (eds.), Les Prlisocratiques (Paris, 1988). Timpanaro Cardini, iii. 334ff., 
places Epicharmus, Damon, and Hippodamus in the section 'Risonanze pitagoriche'; 
cf. Zeller, i. 607 f. See also C. Huffman, 'Polyclete et les Presocratiques', in A. Laks and 
C. Louguet (eds.), Qu'est-ce que la philosophie prrisocratique? (Villeneuve d'Ascq, 
2002), 303-27. 

57 Later tradition numbered Epicharmus among the Pythagoreans (see above, 116 
n. 44), and spurious Pythagorean writings were attributed to Hippodamus (Thesleff, 
93 f.). 

58 Thesleff, 124 ff. On the Italic Pythagoreans see A. Mele, 'li pitagorismo e le 
pofcolazioni anelleniche d'Italia', AION 3 (1981), 61-96 = Magna Grecia, 259-98. 

9 Thesleff, 202 ff. 
6° FGrHist 76 F 23 c;;;cl4 A 6 = 56 A 2 (cf. below, 220 n. 78). Arimnestus is clearly 

invented, as probably is Simus, supposed to have stolen the Pythagorean rnvWv. Diels, 
believing that Duris had relied on some literary forgery, nevertheless regarded Simus 
the harmonikos as a real person (DK I, 445 n.). Even if this is so, there is no reason to 
place him among the Pythagoreans. The harmonikoi are one of the schools competing 
with the Pythagoreans in the study of music, see A. Barker, The Science of Harmonics 
in Classical Greece (Cambridge 2007), 26 n. 12, 81 n. 24, 33 ff. The cro<p{al referred to 
in Arimnestus' epigram cannot be mean proportionals (as DK I, 445 n.), see Burkert, 
455 n. 40; Zhmud, Origin, 173 f. 
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also a pseudo-Pythagorean fiction.61 In the case of the last Pythago­
rean in Diels's collection, Lycon (DK 57), we are evidently dealing 
with four different people. Since Lycon of Tarentum, named in the 
catalogue (DK I, 446.23), cannot be identified with the other three,62 

only his name remains. We are, however, not interested in the names 
of the Pythagoreans for their own sake; we know more than sufficient 
of them. We are in search of Pythagoreans with individual character­
istics which can be made use of to compile a collective portrait. 

So, comparing the criteria used by Aristoxenus in compiling his list 
of Pythagoreans with those applied in modern works, we conclude 
that, beyond a critical approach to the sources, we enjoy no special 
advantages over the first historian of Pythagoreanism. The catalogue 
remains the primary source in determining belonging to Pythagorean 
societies, and its data can be revised only if there is to hand more 
reliable evidence. In all other cases the person named in the catalogue 
should be accounted a Pythagorean, and vice versa. 

3.3. THE PROSOPOGRAPHY AND CHRONOLOGY 

OFTHEPYTHAGOREANS 

The fragmentary nature of the sources on ancient Pythagoreanism 
far from always makes it possible to determine the sequence of the 

61 InAthenaeus (IV, 182e, 184e;XIV, 634d=cc44A 7, 47 B 6) Euphranor, along with 
Philolaus and Archytas, is called the author of n Epi: aV,\Wv, which seems to be a 
pseudo-Pythagorean work (Thesleff, 85). lambhchus (In Nie., 113.16f., 116.1 f.) 
attributes to Myonides and Euphranor the discovery of the fo-Jr means, which in 
reality were discovered by Eratosthenes (Zhmud, Origin, 174; cf. Burkert, 455 n. 40, 
442 n. 92). 

62 See Susemihl, Geschichte, ii. 330 f., 691 £; W. Capelle, 'Lykon', RB 13 (1927), 
2308-9; Thesleff, 109 f.; Burkert, 204; J. Radicke, 'Lycon/Lycus of Iasus' (FGrHist 1110 
with comm.). These figures included: 1) Aristotle's critic who called himself a Pytha­
gorean (A 4; D.L. V, 69); 2) Lycon of Iasus in Ionia, author df the book On the 
Pythagorean Life (A 3); 3) Lycon the doctor (A 5). Lycan oflasus' book clearly was 
-written after Aristoxenus; Aristotle's critic belongs to the same era (probably the turn 
of the 3rd cent.) and might be identical with Lycan of Iasus (see below, 131); the 
doctor is possibly Lycus of Naples (1st cent.). Whether or not Aristotle's critic and 
Lycan of Iasus were one person or two, he (they) cannot be identified with the 
Pythagorean Lycan of Tarentum, who lived no later than the :first half of the 4th 
cent., pace Timpanaro Cardini, ii. 440 f; B. Centrone and C. Macris, 'Lycon d'Iasos, ou 
de Tarente', DPhA 4 (2005), 200-3. 
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development of ideas if one proceeds only from those ideas. Reference 
to biographical details, however meagre, is an important aid in 
deciding questions of chronology. The brief prosopography of the 
Pythagoreans set out below comprises only those names which occur 
more or less regularly in the other chapters of the book. Only some 
controversial figures are discussed in detail. 

Bro(n)tinus of Metapontum (or of Craton: D.L. VIII, 42 =A 1) 
belongs to the oldest generation of Pythagoreans. In the biographical 
tradition he appears as the father-in-law (sometimes the son-in-law) 
of Pythagoras (A 1-2). In all probability he was Pythagoras' coeval, 
or, perhaps, somewhat older than him. Pythagoras' younger contem­
porary Alcmaeon (Arist. Met. 986a30) at the beginning of his book 
addressed three Pythagoreans: Brontinus, Leon, and Bathyllus.63 

Thus Brontinus takes shape as taking part in a philosophical dialogue 
and interested in the problems discussed in Alcmaeon's book.64 

According to Telauges' letter to Philolaus, which Neanthes consid­
ered to be spurious (FGrHist 84 F 26 = A 3), Empedocles was the 
pupil of Hippasus and Brontinus. This testimony also places Bronti­
nus in a philosophical context. It would appear that Brontinus left 
behind no writings; the treatise II £pi vo-D Kai Owvotas, attributed to 
him, is pseudo-Pythagorean. 65 Together with Cercops, Brontinus 
appears in the grammarian Epigenes as the author of two Orphic 
poems, IUTCAos and <l'>va,Kci, but this evidence is of scarcely any 
value. 66 

Democedes of Craton. Democedes, the most renowned doctor of his 
time, belonged to the Crotonian school of doctors, well known in 
the late sixth century and closely connected with the Pythagoreans 

63 B l; cf. DK I, 446.16, 447.6. 
64 G. Vlastos, 'Isonomia', AJP 74 (1953), 334, was wrong to contest the old opinion 

that Alcmaeon's book was dedicated to the Pythagoreans named in its first lines (thus 
Zeller i. 597 n. 2; Burnet, 194; M. Wellmann, 'Die Schrift 7TEpl ipi;~ vo-Vaov des Corpus 
Hippocraticum', Sudhoffs Archiv 22 (1929), 311; A. Olivieri, Civilta greca nell' Italia 
meridionale (Naples, 1931), 112; Timpanaro Cardini, i. 147; Burkert, 289 n. 57). 
Although the dedication 'does not mean agreement with the ideas of those addressed' 
(let us add: with all the ideas), it assumes a certain closeness of the author's interests 
with the ideas of those addressed. Empedocles' address to Pausanias, quoted by 
Vlastos, is in fact a counter-argwnent, since Pausanias was a physician (Her. Pont. 
fr. 77; Galen. De meth. med., X,6,4 = 31 A 1, 3) and could well have shared some of 
Emredocles' theories or, at least, shown an interest in them. 

6 Thesleff, SS f. 
66 Clem. Strom. I,21,131 =A 4; see above, 117. 
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(below, §10.1). Herodotus records that Democedes was the physician 
of Polycrates of Samos, who perished c. 522, and then of Darius, the 
King of Persia, from whom he was able to escape and return to his 
birthplace, Craton (c.518).67 When serving Polycrates, he could have 
been no younger than 30-5, so he was born not later than 560/55. On 
his return to Craton, he married the daughter of the Pythagorean 
Milon (Hdt. Ill, 137), who was victorious in youth wrestling at the 
Olympic Games in 540 and hence must have been born c.558. 
Although Democedes is not mentioned in the catalogue, his family 
ties with Milon leave no doubt that he belonged to the Pythagorean 
society at Craton (cf. 19 A 2c). The circumstances of his participation 
in the political struggle against Cylon and his supporters as reported 
by Apollonius seem implausible, 68 but that he did take part in these 
events is entirely probable. Hermippus named his father Calliphon as 
a pupil of Pythagoras and, although this biographer's evidence about 
Pythagoras is normally unreliable, in this case he could have made use 
of a sound tradition. 69 Pliny names Democedes among the sources of 
the twelth and thirteenth books of his Natura/is Historia; the Suda 
attributes a book on medicine to him (A 2); there are no more reliable 
traces of any writings by Democedes. 70 

Alcmaeon of Craton. Alcmaeon was the first Pythagorean to leave 
behind a written tradition. His work, later considered as the first 
fvaiKOs A6yos,71 has been preserved in several fragments and numer­
ous doxographical testimonies. Alcmaeon' s book opened with an 

67 Hdt. Ill, 125, 129, 130-7; Tim. FGrHist 566 F 44. 
68 Iamb. VP 257-261 =Apollon. FGrHist 1064 F 2; see above, 99f. 
69 Fr. 22 Wehrli=FGrHist 1026 F 21 ;;;;.A 2. The Suda names Calliphon as a priest 

of Asdepius from Cnidus. Herodotus does not record the birthplace of Calliphon, but 
Croton is assumed (III, 125); Hermippus plainly calls him a Crotoniate; see Ciaceri, 
Storia, 67 f.; M. Pohlenz, Hippokrates und die BegrUndung der wissenschaftlichen 
Medizin (Berlin, 1938), 81, 116; M. Michler, 'Das Problem der westgriechischen 
Heilkunde', Sudhoffs Archiv 46 (1962), 146 ff. Cf. Burkert, 293; J. Althoff, 'Formen 
der Wissensvermittlung in der fruhgriechischen Medizin', W. Kullmann and J. Alt­
hoff (eds.), Vermittlung und Tradierung van Wissen in der griechischen Kultur (Tii­
bingen, 1993), 211 f. It is known that there was not yet a temple of Asclepius at Cnidus 
in the 6th cent.: H. E. Sigerist, A History of Medicine, ii (New York, 1961), 111 n. 45; 
F. Kudlien, 'Oberlegungen zu einer Sozialgeschichte des friihgriechischen Arztes und 
seines Berufs', Hermes 114 (1986), 135. Kudlien nevertheless supposes that Calliphon 
could be from a family of Cnidian Asclepiads in which the practice of medicine was 
hereditary. Cf. below, 220 n. 9. 

70 M. Wellmann, 'Demokedes', RE 5 (1905), 132; Ciaceri, Storia 68. 
71 D.L. VIII, 83==A l; Clem. Strom. I, 78;;;;A 2. 
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address to three Pythagoreans (B 1 ), one of whom, Brontinus, is 
known as Pythagoras' coeval and relative. It can be assumed that 
Alcmaeon was born not later than 530 and his book appeared not 
later than 490, when Brontinus could still have been living.72 This also 
accords with the indisputable influence of Alcmaeon on Parmenides 
(see below §10.2). Proposals to date Alcmaeon in the middle fifth 
century73 have no sound basis; according to Aristotle, 'Alcmaeon 
lived during Pythagoras' old age'.74 

Apart from Aristoxenus' catalogue, a number of later authors also 
vouch for Alcmaeon's Pythagoreanism.75 The tradition preserved by 
Diogenes Laertius affirms that he heard Pythagoras himself (VIII, 83 ). 
Nevertheless, Alcmaeon's belonging to the Pythagorean school has 
been more than once contested, on the basis, first, of his originality as 
a thinker; second, that he has no number philosophy, yet a distinct 
interest in natural science; and, third, that Aristotle did not call 
Alcmaeon a Pythagorean and made a distinction between his dualism 
and the dualism of the Pythagorean table of opposites.76 The origin­
ality of Alcmaeon as a thinker and scientist is incontestable, but, 
if one proceeds from real material, not from a supposed 'all-Pytha­
gorean' doctrine, his views diverged from those of Pythagoras no 
more than the theories of any other Pythagorean.77 Further, number 

72 J. Wachtler, De Alcmaeone Crotoniata (diss. Leipzig, 1896), 1 ff., 7, 16; Olivieri, 
Civiltii greca, 114; Burkert, 292; the political terminology used by Alcmaeon, laovoµJa 
and µovapxfo (B 4), accords -with this time, see above, 81 n. 87; C. Triebel~Schubert, 
'Der Begriff der Isonomie bei Alkmaion', Klio 66 (1984), 40-50, at 49 n. 37; Mele, 
Crotone, 69 ff. 

73 For overview of opinions, see G. E. R. Lloyd, 'Alcmaeon and the Early History of 
Dissection', Sudhoffs Archiv 59 (1975), 114; Triebel-Schubert, 'Begriff', 40 n. 3. 

74 Met. 986a30; Zeller, i. 597 n. 2 and Ross, i. 152, who considered those words an 
interpolation (see below, 123 n. 79), nevertheless conceded that this chronology for 
Alcmaeon accords with reality. See also Guthrie, L 357 f. 

75 Iamb. VP 104,267; Simpl. Jn de An., 32.3; Philop. Jn de An., 88.11; Schol. Plat. 
Ale.!, 121 E. 

76 The last argument had already been used by Simplicius (In de An., 32.3 f.). See 
e.g. Zeller, i. 601; Wachtler, De Alcmaeone, 88 ff.; Ciaceri, Storia, 73 f.; Heidel, 'Pytha­
goreans', 3 f.; Vlastos, 'Isonomia', 344 f.; Guthrie, i. 341 f.; Lloyd, 'Alcmaeon', 125 ff. 
(with a summary of previous opinions); KRS, 339 n. 1; J. Longrigg, Greek Rational 
Medicine: Philosophy and Medicine from Alcmaeon to the Alexandrians (London, 
1993), 48. 

77 Alcmaeon's theory of opposite qualities, on the balance of which health depends 
(B 4), relies on Pythagoras' teaching that the world came into being through the 
interaction of opposite principles (cf. Ciaceri, Storia, 73 f.). Even closer to Pythagoras 
is his idea that the soul is immortal and, like the immortal heavenly bodies, undergoes 
eternal rotation (A 12). See below, 360 f., 388 f. 
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philosophy is not evidenced in any of the early Pythagoreans, among 
whom, moreover, we know of more doctors and natural scientists 
than mathematicians (below, §10.1). The interests of Democedes, 
Iccus, Menestor, and Hippon also lay mainly in the area of medicine 
and/or natural philosophy, while the influence of Alcmaeon on Me­
nestor and Hippon is incontestable. Also Alcmaeon established 
neither his own philosophical school, as did Parmenides, nor an 
original philosophical doctrine, as did Empedocles, and, if the tradi­
tion is unanimous in considering him a Pythagorean, we have no 
reason to rej"ect it. 

As has been pointed out, Aristotle named no one as a Pythagorean, 
and it would have been strange if he had made an exception for 
Alcmaeon. Aristotle certainly drew a distinction between Alcmaeon' s 
views and those of a particular group of Pythagoreans ( cnpo, o, Twv 
avTwv TovTwv, Met. 986b22 f.), which he evidently regarded as later 
than others. This group proposed as principles, not numbers, as the 
rest of the Pythagoreans did (985b23 ff.), but ten pairs of opposing 
principles: limit - unlimited, odd - even etc.78 'In this way Alcmaeon 
of Craton seems also to have conceived the matter, and either he got 
this view from ·them or they got it from him.' If the words which 
follow, Kal ydp €y€VETO T~V fl\iK{av J4),Kµa{wv <v€os> €11l y/povTL IIv-
8ay6N (986a29-30), belong to Aristotle,79 then he was inclined to 
believe, perhaps not without hesitation, that Alcrnaeon lived before 
these Pythagoreans; hence he influenced them, not the reverse. 80 

Although this passage remains controversial, there is another pos­
sibility to establish that Aristotle placed Alcmaeon among the Pytha­
goreans. Aristotle and Theophrastus were the authors of many 

78 On the table of opposites see below, 449 f. 
79 vEos is Diels's conjecture (DK I, 211.17). This phrase is absent from one of the 

manuscript traditions (A b) and the commentary of Alexander of Aphrodisias, but has 
been preserved in another tradition (E), in Asclepius' commentary (In Met., 39.21), 
and in the translation by William of Moerbeke (13th cent.). W. Ross, who normally 
prefers EJ (i, clxv), regarded these words as a late insertion (i. 152; cf. above, 122 n. 74). 
Wachtler, De Alcmaeone, 3ff., analysing this passage in detail, showed convincingly 
that the mention of Pythagoras is Aristotle's; he is followed by DK I, 211.17; Ciaceri, 
Storia, 70; Timpanaro Cardini, i. 125; Guthrie, i. 342f.; H. D6rrie, 'Alkmaion', 
RE Suppl. 12 (1970), 23. For Aristotle's chronology of Pythagoras, see fr. 75, 191. 

80 Even if that text is not accepted, the conclusion that Alcmaeon lived before these 
Pythagoreans follows from the fact that he expressed himself 'indefinably' 
(dO.op{aTws-), whereas they indicated which opposites and how many there were of 
them (986bl-3). 



124 Pythagoras and the Early Pythagoreans 

historico-critical monographs devoted to individual Presocratics and 
entire schools, their subject matter nowhere intersecting. Aristotle 
wrote of the Eleatics (Against Xenophanes, Against Zeno, Against 
Melissus) and the Pythagoreans (Against Alcmaeon, On Archytas' 
Philosophy, On the Pythagoreans, and Against the Pythagoreans, 
D.L. V, 25), and Theophrastus of the Ionians (Anaxirnander, Anaxa­
goras, Archelaus, Democritus, Diogenes, and Metrodorus of Chios) 
and of Empedocles (137 nos. 27-40 FHSG). On the grounds of this 
division of labour in the Peripatetic school, it is most natural to place 
Aristotle's monograph on Alcmaeon among his writings on the 
Pythagoreans. 

Hippasus of Metapontum. We know very little about the life of 
Hippasus, and his chronology is the cause of many disputes. In the 
tradition, he appears as the younger contemporary and rival of 
Pythagoras,81 yet many scholars are inclined to place him in the 
middle or even the second half of the fifth century.82 Such late datings 
are, however, based, not on biographical data, but on the supposed 
impossibility of dating the discovery of irrationality, ascribed to 
Hippasus, at the turn of the fifth century. From the standpoint of 
the history of mathematics this claim is at the very least debatable 
(below, §7.5), and we should not proceed from that, but from the 
tradition on Hippasus. 

1) According to Apollonius, Hippasus, one of the dominant 'thou­
sand' in Craton, took the side of Pythagoras' opponents at the time of 
Cylon's conspiracy.83 How this relates to his origin in Metapontum is 
not clear; other data show his birthplace as Craton. 84 An echo of his 
rivalry with Pythagoras is evident in a later (and unreliable) tradi­
tion's making him leader of the mathematici opposed to the acusma­
tici, who, they claimed, stemmed from Pythagoras. 85 In general 
Hippasus is painted in dark colours in the Pythagorean tradition, 
which is also connected with his rivalry with Pythagoras. It is 

81 Guthrie, i. 320. 
82 Mid-Sth cent.: von Fritz, Pol., 61 f.; Burkert, 206 f., 456 (about 460); second half 

of 5th cent.: Knorr, 51 n. 7; C. J. Classen, Ansiitze: Beitriige zum Verstdndnis der 
frUhgriechischen Philosophie (Amsterdam, 1986), 153. 

83 Iamb. VP 254 f.= FGrHist 1064 F 2 = A 5. See above, 99 ff. 
84 Iamb. VP 81; Comm. Math. 25; Aristoxenus' catalogue lists him among the 

Sybarites. 
85 Iamb. Comm. Math., 76.19 ff., cf. VP 81 = A 2; see below, 186 f. 
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indicative that, as distinct from the majority of early Pythagoreans, no 
pseudo-Pythagorean writings were ascribed to Hippasus, apart from a 
certain MvanKos ,\6yos, which he is said to have written to blacken 
Pythagoras.86 

2) Aristotle and Theophrastus report that Hippasus and Heracli­
tus proposed the same first principle, fire. 87 Since they refer to two 
more such pairs, Thales - Rippon and Anaximenes - Diogenes of 
Apollonia, it can be assumed that, in all three instances, the philoso­
phers' names were in chronological order. 88 On the other hand, if 
there had been information that Hippasus had lived after Heraclitus, 
he would surely have been made the pupil of a more renowned 
philosopher. In fact the Suda affirms the contrary: Heraclitus heard 
Xenophanes and Hippasus (18 A la). 

3) Hippasus is referred to with Lasus ofHermione (acme c.520/10) 
as experts carrying out experiments in acoustics (A 13). 

4) Iamblichus says that Hippocrates of Chios and Theodorus of 
Cyrene (both born c.475/70) worked after Hippasus (Comm. Math., 
77.18 f.); this information presumably derives from Eudemus (cf. fr. 
133). 

5) According to Telauges' letter to Philolaus, Empedocles was the 
pupil of Hippasus and Brontinus.89 Of course this letter is spurious, 
but it antedates Neanthes and could be based on a chronology which 
is more or less reliable. 

Any single one of these pieces of evidence would be insufficient on 
its own to relate Hippasus' acme to the late sixth - early fifth 
centuries, but, taken together, and in the absence of contrary biogra­
phical data, they provide a firm basis for that conclusion. 

It is unclear whether Hippasus was the author of a work on 
natural philosophy; certainly none was in existence in the Hellenistic 
period (A I). What is related by Aristotle and Theophrastus on the 
arche of Hippasus does not support the suggestion that his philoso­
phical treatise was known to them. On the other hand, information 
in the Greek tradition on Hippasus' studies in mathematics and 

86 A 3. A similar work was ascribed to Ninon, another political opponent of 
Pythagoras (Iamb. VP 258 f.= Apol. FGrHist 1064 F 2); see above, 100 n. 165. 

87 Met. 984a7; Theophr. fr. 225 FHSG = A 7, 8, 9. 
88 Arist. Met. 984a2-3. 5; Theophr. fr. 225-226 FHSG; see Zeller and Mandolfo, L 

626 n. 1. 
89 D.L. VIII, 55 == Neanth. FGrHist 84 F 26, cf. above, 120. 
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harmonics is sufficiently detailed to suggest that it might go back to 
his scientific writing via the authors of the fifth-fourth centuries 
(below, §§7.5, 8.3). 

Ameinias. According to Sotion, 90 the teacher of Parmenides (born 
c.520). No other information about Ameinias has been preserved. 

Iccus of Tarentum. lccus, one of the first Pythagoreans from Ta­
rentum known to us, was in his youth a famous athlete and later 
became a trainer and physician (A 2). In 476 he was Olympic victor in 
the pentathlon. 91 From Plato (Prat. 316d = A 1) it seems to follow that 
Iccus was older than the physician Herodicus of Selymbria (born 
c.500/490). Most likely, Iccus was born not later than 500 and, with 
Herodicus, was among the earliest Greek dieticians. 92 

Menes/or of Sybaris. There are no biographical data on Menestor. 
The only ancient writer to refer more than once to his botanical 
writing is Theophrastus. Menestor is also referred to in Aristoxenus' 
catalogue among the Pythagoreans from Sybaris (DK!, 446.31). Since 
the birthplaces of Pythagoreans in the catalogue are muddled; 3 there 
can be no certainty that Menestor was indeed from Sybaris. Never­
theless Theophrastus' reference to the oak standing near Sybaris (HP 
1,9,5) makes it possible that this report, from a city which disappeared 
after the middle fifth century, traces back to Menestor.94 There is 
much that is debatable in Menestor' s chronology. Theophrastus on 
the one hand relates him to 11aAawi Twv 1,vaw:16ywv (A 7), and on the 
other says that he subscribed (avv')KoAov0')K<) to Empedocles' opi­
nion (A 5). Hence Diels concluded that he could not be older than 
Empedocles.95 In this case Menestor' s date of birth could be towards 
the 480s: Empedocles was born c.495/90, but his poem appeared quite 
early (A 6), so it could have been used by someone not much younger 
than Empedocles or even his coeval. At the same time some 
scholars, in particular historians of Greek botany, consider Menestor 

90 D.L. IX, 21 ""28 A L See above, 71 n. 42. 
91 A 2; DK I, 217 n.; J. Jiithner, Philostratos Uber Gymnastik (Leipzig, 1909), Sf. 

Moretti, Olimpionikai, 103, sets Iccus' victory at 01. 84 (444), which contradicts other 
chronological data. 

92 G. W6hrle, Studien zur Theorie der antiken Gesundheitslehre (Stuttgart, 1990), 
35 ff. 

93 See above, 113 n. 36. 
94 W. Capelle, 'Menestor redivivus', RhM 104 (1961), 48 n. 6. 
95 DK I, 375n. See also H. Steier, 'Menestor', RE 15 (1931), 653-5; Timpanaro 

Cardini, i. 166 not. 
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to be the predecessor of Empedocles. 96 It is clear at least that Menes­
tor was younger than Alcmaeon and older than Hippon, born be­
tween 480 and 470. So he could have been born c.500-480. We 
do not know whether Theophrastus knew the comparative chronol­
ogy of Menestor and Empedocles; he could simply have assumed 
that the similarity of their views was due to the influence of the 
greater thinker, not vice versa. On the other hand, in Theophrastus 
avvYJKoAoVBYJKE does not necessarily have a chronological meaning; 97 

in Aristotle there are several examples where this word expresses a 
purely logical sequence contradictory to chronology (Phys. 188b26; 
Poet. 1449bl0). 

Rippon. The comic poet Cratinus mocked Hippon in his Panoptai 
(A 2), staged c.435-431. 98 If by that time Hippon was already known 
at Athens, he must have been at least 35-40. Hippon was the author 
of at least two works of natural philosophy (A 11 ), the titles of which 
are not known to us. He was influenced by Alcmaeon; following 
Menestor, the first Greek botanist, Hippon wrote about plants 
(A 19). He engaged in polemics with Empedocles (A 10), and Demo­
critus attempted to refute one of his notions. 99 Hippon appears to 
have been born between 480 and 470. 

Since Aristoxenus named his birthplace as Samas (fr. 21), and 
Aristotle (Met. 984a4) and Theophrastus (fr. 225 FHSG) attributed 
to him the same arche as to Thales, many associated Hippon with the 
Ionian school.100 This is, of course, a misunderstanding, if only 
because Aristoxenus himself considered him to be a Pythagorean: 
Hippon ofSamos is listed in his catalogue (DKI, 447.13). Aristoxenus 
frequently confused places of birth, but, even if in this case he is right, 
all other sources associate Hippon with the Pythagorean poleis 
of southern Italy: Craton (Aristotle's pupil Menon), Metapontum 

96 W. Capelle, 'Zur Geschichte der griechischen Botanik', Philologus 69 (1906), 
286; W. Schmid, 0. Stahlin, Geschichte der griechischen Literatur, ill (Munich, 1929), 
773; B. Hoppe, Biologie: Wissenschaft von der belebten Materie von der Antike zur 
Neuzeit (Wiesbaden, 1976), 140. G. Senn, Die Entwicklung der biologischen For­
schungsmethode in der Antike (Aarau, 1933), 29, placed the acme ofMenestor at 450. 

97 Capelle, 'Zur Geschichte', 278. See below, 384f. 
98 J. Pieters, Cratinus (Leiden, 1946), 164; A. Melero Bellido, Atenas y el pitago­

rismo (Salamanca, 1972), 19. 
99 A 12; 24 A 13; 68 A 141; below, 376. 

100 Zeller, L 254f.; Burnet, Greek Philosophy, 100; Maddalena, Pitagorici, 161 n. l; 
Timpanaro Cardini, iii. 366 f. ('Risonanze pitagoriche'). Cf. Guthrie, ii. 355: 'he was 
probably at one time a member of the Pythagorean brotherhood'. 
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(Censorinus), or Rhegium (Sextus Empiricus and Hippolytus). 101 

Like many other Pythagoreans after 450, Hippon moved frequently 
from place to place (possibly he lived also in Athens); it is probably 
for this reason that Aristotle and Theophrastus do not indicate his 
origin. (It is not clear whether the reference to Rhegium in later 
doxography goes back to Theophrastus.) In any case, there are no 
grounds to regard Hippen as an Ionian epigon of Thales on the basis 
that their principles are similar (but not identical); clearly he con­
tinued the line of Alcmaeon, Empedocles, and Menestor. 

Theodorus of Cyrene. Although Theodorus figured in some of Pla­
to's dialogues, very little is known about him. According to informa­
tion which traces back to Eudemus, Hippocrates of Chios (born c.470) 
and Theodorus studied mathematics after Anaxagoras (born c.500) 
and Oenopides, who was 'somewhat younger' than him.1°2 Plato says 
(A 4) that Theodorus' companion was Protagoras (born c.480) and his 
pupil Theaetetus (born probably c.430);103 his own teachers are un­
known. Theodorus' probable dates are between 475/70 and 400. 

In the biographical tradition Theodorus appears as a teacher of 
Plato (D.L. II, 103 =A 3),104 which is confirmed by Plato's broad 
mathematical knowledge. Evidence that Plato travelled to him at 
Cyrene (Cic. De rep. 110,16; D.L. III, 6) is most probably unreliable. 
Most likely Theodorus came to Athens105 and lived there for a 
long period. Theodorus figures in the tradition as a mathematician 
(A 2-5). Nothing is known to us of his philosophy, though his 
friendship with Protagoras implies philosophical interests. 

Philolaus ofCroton. As result of the anti-Pythagorean movement of 
c.450, he was forced to flee from Italy to Thebes (A la, 4a). He was 
still young at that time, though hardly younger than 20. He is 
normally regarded as the coeval of Socrates. From references in 
Phaedo (6le), the dramatic date of which is 399, it would appear 
that he was then still alive. It might be that, at the end of his life, he 
returned to Italy and lived in Tarentmn.1°6 It must, however, be taken 

101 Craton: A 11; Metapontum: Al; Rhegium: A 2, S;Dox., 610.14. See Zeller and 
Mandolfo, L 252; Olivieri, Civiltd greca, 149 ff.; Burkert, 290 n. 6. 

102 Eud. fr. 133 cc= A 2, see below, 220 n. 91. 
103 Zhmud, Origin, 94. 
104 Heath, i. 202; Knorr, 88 ff. 
105 As did other Pythagoreans: Hippon, Simmias, Cebes, Echecrates, Amyclas, 

Cleinias, and Xenophilus. 
106 Huffman, Philolaus, 6. 
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into account that Aristoxenus, naming him as Philolaus ofTarentum, 
frequently confused Pythagoreans' places of birth, or, at the least, 
provided alternatives. Later evidence that Plato met Philolaus on his 
journey to Italy in 388/7 and that Archytas was his pupil seems 
unreliable.1°7 The report of Demetrius of Magnesia (first century) 
that Philolaus was first among the Pythagoreans to publish the work 
On Nature 108 does not mean that Demetrius had in mind the first 
work written by any Pythagorean. 109 

Eurytus of Taren/um. Tradition describes him as the pupil of 
Philolaus (A 1). Archytas, born c.435/30, refers to him (A 2). Eurytus 
was probably born in the middle fifth century and taught nntil the 
early fourth century, so that there were among his pupils some whom 
Aristoxenus would have enconntered (fr. 19-20). Nothing is known 
of Eurytus' writings. 

Archytas ofTarentum. The last significant Pythagorean, a scientist, 
philosopher and politician, Archytas was the author of several philo­
sophical and scientific treatises. According to Eudemus (fr. 133), he 
was Plato's coeval, perhaps somewhat older than him (Archytas' 
influence on Plato can be traced, but not the reverse), but only by a 
little, since in 367-361 he was strategos at Tarentum. To judge by 
Plato's Seventh Letter (350a), Archytas was still living in 360. The 
probable dates of his life are c.435/30 - after 360.110 

Zopyrus of Tarentum. The Tarentine Zopyrus, mentioned in the 
catalogue, was identified by Diels with the engineer Zopyrus, named 
by the military writer Biton (third or second century) as the inventor 
of the gastraphet, the first missile-projecting weapon in the history of 
warfare. 111 The first missile-throwing weapons were developed about 

107 ·Plato (D.L. III, 6 = A 5); Archytas (Cic. De orat. IIl,34,139 =A 3). Cf. Huffman, 

Arf~ras, ?· , " " " , , , 
1rpwTov EK8ovvai TWV Ilv0ayop,Kwv ,Ta> II Epl <pvaEWS (D.L. VIII, 85 = A 1, B 1, 

13; Ta is Reiske's conjecture, accepted by Marcovich). 
109 Thus Burkert, 225 n. 35; Huffman, Philolaus, 93 f. Cf.: 'The meaning is that 

"Philolaus was the first of the Pythagoreans to publish (the books) On Nature"', 
J. Mejer, 'Demetrius of Magnesia: On Poets and the Authors of the Same Name', 
Hermes 109 (1981), 467f.; Riedweg, 'Pythagoras', 77. 

no Thus Wuilleumier, Tarente, 67f.; B. Mathieu, 'Archytas de Tarente', BAGB 
(1987), 239-55. Huffman, Archytas, 5 f., suggests a less definite dating, 435/10-360/50, 
probably to retain the possilbility of mutual influence between Plato and Archytas. 

111 Biton, 61 f., 65. See Diels, Antike Technik, 19 ff.; Wuilleumier, Tarente, 192, 186, 
606; A. G. Drachmann, The Mechanical Technology of Greek and Roman Antiquity 
(Copenhagen, 1963), 11; E. W. Marsden, Greek and Roman Artillery: Technical 
Treatises (Oxford, 1971), 98 n. 52; E. Fischer, 'Zopyrus' (no. 19a), RE Suppl. 15 
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399 in the course of the war waged by the Syracusan tyrant Dionysius 
the Elder against Carthage, which supports this identification.112 As a 
Tarentine, Zopyrus could have belonged to Archytas' circle, which 
was engaged both in theoretical mechanics and in developing inven­
tions. The identification of Zopyrus of Tarentum with Zopyrus of 
Heraclea, an alleged author of the Orphic poems, 113 is unconvincing. 

Ecphantus and Hicetas of Syracuse. No biographical information 
about them has survived. To judge by their theories, they were 
followers, but not necessarily pupils, of Philolaus (50 A 1; 51 A 1, 

5). Ecphantus, who took much from Democritus (A 1-2, 4), was 
probably older than Heraclides of Pontus (born c.385), who sub­
scribed to his teaching that the earth revolves on its own axis.114 

The dates of Hicetas and Ecphantus should be regarded as the late 
fifth - first half of the fourth centuries. 115 At least one of them, 
Ecphantus, was the author of a philosophical treatise available to 
Theophrastus. 116 

Thymarides of Taren/um (?). In the catalogue Thymarides is listed 
among the Pythagoreans from Paros, but this group evokes grave 
doubts.117 In Iamblichus Thymarides is referred to: 1) as Pythagoras' 
pupil (VP 104; origin not stated); 2) as Thymarides ofTarentum (145; 
with a reference to Androcydes' book On Pythagorean Symbols), and 
3) as Thymarides of Paras (239).118 Iamblichus' commentary on 
Nicomachus attributes to a certain Thymarides, whose origin is not 

(1978), 1556; Huffman, Archytas, 15 f. Cf. Y. Garlan, Recherches sur la poliorcitique 
grecque (Paris, 1974), 167. 

112 Diod XIV,41: Dionysius recruited craftsmen from many Italian and Greek 
cities, and they rapidly developed powerful weapons; see Marsden, Artillery, 48 ff.; 
Garlan, Recherches, 156 ff. 

113 As supposed by E. Rohde, Psyche (London, 1925), 349 n. 7; West, OP, 10; 
IGnBsley, Ancient Philosophy, 143 ff. 

1 4 Fr. 104=51 A 5; seeZhmud, Origin, 103f. and below, 220n. 59. 
115 The hipparch Ecphantus of Syracuse, who fought in 413 against the Athenian 

army of Nicias (Polyaen. Strateg. I,39), could have been a relative of Ecphantus the 
philosopher. 

116 Ecphantus' views were set out by Theophrastus in some detail (A 1-5), whereas 
Hicetas is mentioned in the doxography only in connection with the theory of the 
rotation of the Earth (fr. 240 FHSG == A 1); cf. J. Mansfeld, Heresiography in Context. 
Hippolytus' Elenchos as a Source for Greek Philosophy (Leiden, 1992), 37. The idea of 
Voss and Tannery that Ecphantus and Hicetas were fictitious figures in Heraclides' 
dialogues was discarded long ago (Zeller and Mandolfo, i. 628f.; DK I, 441 n.; Guthrie, 
i. 323 ff.). 

117 See above, 113 n. 36. 
118 Diels attributed the material of VP 239 to Aristoxenus (58 D 7). 
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stated, one of the definitions of the monad (-rrEpaivovoa-rroa6T~,) and 
an arithmetical problem, the so-called epantheme. 119 If we are dealing 
with one and the same person, Thymarides probably belonged to the 
Tarentine mathematicians of Archytas' time. 120 Diels, however, con­
sidered it impossible to date Thyrnarides' epantheme and his defini­
tion of the monad to the fourth century, 121 so it may be that we are 
dealing with a later mathematician, and Thyrnarides of Paras ( or 
Tarentum) is merely a figure of Pythagorean tradition recorded by 
Aristoxenus. The author of a recent article on Thyrnarides never­
theless supposes that he could have been a younger contemporary of 
Eudoxus. 122 Yet Eudoxus was born c.390, and a younger contempor­
ary would have been the coeval of Aristoxenus himself, who included 
the generation of his own teachers among 'the last Pythagoreans'. If 
nevertheless we resolve to identify the Pythagorean Thymarides with 
the mathematician and the author of the epantheme (which is not 
impossible, but debatable), he should be dated in the first half of the 
fourth century. We have no evidence of any Pythagorean known to us 
by name after the middle of the fourth century. 

To conclude this chapter, it is appropriate to mention two supposed 
Pythagoreans, Lycan and Diodorus of Aspendus. The Peripatetic 
Aristocles ofMessene (second century AD) says that Lycan, who called 
himself a Pythagorean, wrote all kinds of offensive nonsense about 
Aristotle. 123 According to Aristocles, Lycan was one of those critics of 
Aristotle who were his contemporaries or lived shortly after him, so 
we can date him at the last quarter of the fourth century.124 Why he 
decided to call himself a Pythagorean is not known, nor did he leave 

ll
9 -In Nie., 11.2 f., 27.4, 62.19, 65.9, 68.3 f. 

120 See e.g. P. Tannery, 'Sur l'ige du pythagoricien Thymaridas' (1881), in Me­
moires scientifiques, i (Toulouse, 1912), 106-10; id., Pour l'histoire de la science hellene 
(Paris, 1887; 4th edn. 1930), 382 ff.; Heath, i. 94; 0. Becker, Das mathematische 
Denken der Antike, 2nd edn. (G6ttingen, 1966), 43 f.; Timpanaro Cardini, ii. 444 f. 

121 DK I, 447.3n.; Burkert, 442n. 92. 
122 M. Federspiel, 'Sur ''1'6pantheme de Thymaridas" ', LEC 67 (1999), 354. 
123 'But they are all surpassed in folly by the statements of Lycon, who styles 

himself a Pythagorean. For he affirms that Aristotle offered to his wife after her 
death a sacrifice such as the Athenians offer to Demeter, and that he used to bath in 
warm oil and then sell it, etc.' (Euseb. Prep. Ev. XV,2,8-10 ""Aristocl. fr. 2.8 Chiesara). 

124 See Zeller, i. 426 n. 3 (second half of 4th cent.); Susemihl, Geschichte, ii. 330, 
691 f. (turn of 4th-3rd cents); I. Diiring, Aristotle in the Ancient Biographical Tradi­
tion (Gothenburg, 1957), 374 (probably end of 4th cent.). Herniippus made use of 
Lycon in his biography of Aristotle (ibid. 466). 
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any trace in the Pythagorean tradition, provided we do not take him 
to be identical with Lycon of Iasus in Ionia, the author of On the 
Pythagorean (Life). 125 This identification is chronologically possible: 
The work of Lycon oflasus is clearly written after Aristoxenus, and, if 
the author himself followed 7Tv0ay6pE<os Tp67ros Tov ~iov, he could 
consider himself a Pythagorean. However our information on the two 
Lycons is so meagre that we are unlikely to be able to treat them as 
identical without further evidence. 

The indigent philosopher Diodorus of Aspendus, famous, not for 
his teaching, but for his extravagantly ascetic way of life, had greater 
success with his claim to be a Pythagorean. Iamblichus reports that he 
was received into the Pythagoreans by Aresas of Lucania, the last 
scholarch of the school, since by then there was a lack of Pythago­
reans. Returning from Italy to Greece, Diodorus began there to 
disseminate the oral teaching of the school.126 It follows from this 
story that, at least by the time of neo-Pythagoreanism, Diodorus 
successfully found a place among the Pythagoreans, although even 
Iamblichus, not normally inclined towards doubts, harboured some. 
Earlier writers, including Diodorus' contemporaries, noted that he 
only claimed to be a Pythagorean. Since Diodorus' chronology is 
debatable, it is not clear whether he was still living at the time of 
the last Pythagoreans, who could have overturned his claims, or lived 
after them. Zeller dated him c.300, Susemihl a generation earlier, and 
Corssen c.370. Burkert dates Diodorus to the first half of the fourth 
century and makes him the older contemporary of Diogenes of 
Sinope, the founder of Cynicism.127 Thus spared any connection 
with the Cynics, among whom he was usually numbered (Athen. 

125 Zeller, i. 426 n. 3; Susemihl, Geschichte, II. 330, 691f.; Capelle, 'Lykon', 2309 
(uncertain); Burkert, 204. Cf. above, 119 n. 62. Centrone and Macris, 'Lycan', follow 
Diels in combining all four Lycons in a single person. 

126 VP 266 (from Apollonius). There are no grounds for ascribing this passage to 
Timaeus {as Bertermann, De Iamblichi, 38 f.; Rostagni, 'Pitagora', 5 ff.; Delatte, 
'Chronologie', 12f Burkert, 203): Pythagorean 'scholarchs', including Aresas of 
Lucania, are a Hellenistic invention (cf. Corssen, 'Sprengung', 348f.) and Timaeus 
did not consider Diodorus a Pythagorean (FGrHist 566 F 16). Plutarch's account (De 
gen. Socr. 583 A-B), in which Aresas figures (the manuscripts, to be sure, give 
JlpKrnov, not 'ApwUv), inspires no confidence, pace R. Velardi, 'Gorgia a Tebe: 
l'incontro con il pitagorico Liside e il ritorno definitivo in Sicilia', AION 20 (1998/ 
99), 89-106. 

127 Zeller, i. 426 n. 3; Susemihl, Geschichte, ii. 330 n. 449; Corssen, 'Sprengung', 
351; Burkert, 202f. 



Who Were the Pythagoreans? 133 

IV, 163f-164a), Diodorus stands as a fully legitimate Pythagorean of 
the 'acusmatic' persuasion; the scepticism of Timaeus and Sosicrates 
regarding his Pythagoreanism is nullified by reference to their ten­
dentiousness. 128 

Burkert claims that the earliest witnesses, the renowned wit Strato­
nicus and the author of a culinary poem Archestratus, unreservedly 
considered Diodorus a Pythagorean, Stratonicus dytng c.350.129 How­
ever Stratonicus' dating is just as debatable as Diodorus', 130 and his 
witticism calls the philosopher 'Pythagoras' henchman', 131 which in 
no way resembles the normal appellation of a Pythagorean. Rather 
these words associate Diodorus with the Pythagorists of Middle 
Comedy. Note that Archestratus applies to Diodorus the verb 1rv0a­
yop{l;,av, which, together with its participles (1rv0ayopil;,wv, 1rv0a­
yop{,ovaa, and rrv0ayop{,onEs), we frequently encounter in 
comedy: 'Therefore it is clearly appropriate that those who talk this 
sort of nonsense keep company with vegetables and go to the wise 
Diodorus and temperately play the Pythagorean along with him'! 132 

Generally speaking, 1rv0ayopi l;,nv is never applied to Pythagoreans: 
only those Pythagorize who were not Pythagoreans, for example Plato 
or the Platonists. 133 If Archestratus, as is usually accepted, wrote his 

128 Burkert, 202 n. 56. C£ Timaeus: Diodorus led an eccentric life and pretended to 
be a pupil of the Pythagoreans (FGrHist 566 F 16); Sosicrates: to gratify his vanity, 
Diodorus began to wear a long beard, long hair, and put on a worn cloak, whereas 
before him the Pythagoreans always went about in white clothing, made use of baths, 
and had customary haircuts (fr. 15). Cf. D.L. VI, 13. 

129 Thus P. Maas, 'Stratonikos', RE 4 A (1931), 326-7; Burkert, 202 f. 
130 To date Stratonicus about 410-360, Maas, 'Stratonikos', 327, rejected the 

evidence of Capitan (Athen. VIII, 350c), who placed the wit at Ptolemy's court, and 
of Machon (fr. 11, v. 156f. Gow), who connected his death with Nicokreon, king of 
Cyprus (died 310). See A. Gow, Machon: The Fragments (Cambridge, 1965), 80f., 90. 
Webster, 'Chronological Notes', 17; id., Studies, 154 n. 5, proceeding from references 
to Stratonicus in a comedy, supposed that he could have been born about 390 and 
have lived until 323, when Ptolemy became ruler of Egypt. Even if we accept that 
Stratonicus died shortly after the middle of the 4th cent., it does not make Diodorus 
older than Diogenes ofSinope (c.404-323): there is nothing to prevent the supposition 
that about 350 Stratonicus referred to the 40-year-old Diodorus, who lived on a 
further thirty years. 

131 Tim. FGrHist 566 F 16. 
132 Wane 1rperT€, Ka0apWs 01r6aot 76.0t µwpoAoyoVai / 7ofs Aax6.vors 1rpoa6.ynv Kai 

1rpO, .d,68wpov i6vrns I T0v aocf,Ov €yKpa7€w, p,€7, EKdvov 1rv0ayop{[Hv (Athen. IV, 
163d-e=fr. 23,18f. Brandt=fr. 24 Olson-Sens). Cf. 1rv0ayop{[nv in Antiphanes (fr. 
225.8 K-A). 

133 Plato (Aet. 11,6,6; Euseb. Prep. Ev. XV,38,l); Platonists (Syrian. In Met., 122,20). 
Cf. Athen. VII, 308d: You Cynics, do not pythagorize. 
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'Hovmi0Ew in about the 330s, 134 this places Diodorus, who appears in 
the poem as his contemporary, at a time when there were no longer 
any Pythagoreans, and the poets of Middle Comedy were competing 
for the best joke about the Pythagorists. It is no accident that Dio­
dorus, who has nothing in common with the Pythagoreans (we know 
nothing of his contacts with them, nor of his teaching), is practically 
indistinguishable from the Pythagorists, having the appearance and 
way of life of an indigent vegetarian (below, §5.2). The evidence of 
Timaeus, and later of Sosicrates, who essentially deny Diodorus the 
right to be regarded as a Pythagorean, thus reflects not their tenden­
tiousness, but the common contemporary attitude to this 'sage', who 
played the Pythagorean in accordance with the notions and fashion of 
the time. 

13
'
1 G. D. Olson and A. Sens, Archestratus of Gela (Oxford, 2000), XXII and n. 5. 



4 

The Pythagorean Communities 

4.1 WHAT KIND OF COMMUNITY DID 
PYTHAGORAS FOUND? 

The image of Pythagoras in the early tradition is by no means 
restricted to one of a preacher of metempsychosis. His contempor­
aries were fully aware of his wisdom and breadth of knowledge. To 
that image the fourth-century sources add the featutes of a political 
figure and mathematician, at the same time linking it with a variety of 
miracles, prophecies, and superstitions. Precisely how Pythagoras 
combined within himself the features of a rational thinker and reli­
gious teacher is a psychological question rather than a historical one. 
For our purposes it is sufficient to note that such a combination is far 
from unique. If in the time of the scientific revolution in Europe we 
see the most extraordinary combinations of science with the occult, 
even in Kepler and Newton,1 there is no reason to suppose that in the 
sixth century science and philosophy - both then newborn - should 
have immediately and totally subsumed the world-view of all those 
who engaged in them. 

As soon as we turn to the Pythagoreans, the problem moves out of 
the sphere of individual psychology into that of social and cultural 
history. The images of Pythagorean philosophers and scientists which 
have come down to us more closely resemble Anaxagoras and De­
mocritus than Pythagoras and Empedocles. It is precisely this that is 
puzzling. How did the study of natural philosophy, exact sciences, 
natural sciences and medicine, well attested for many Pythagoreans 
(though a minority of the total), mesh with their belonging to an 

1 See above, 21 n. 52. 
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authoritarian sect utterly alien to such study? How did these 'sectar­
ians' manage to achieve their primacy in politics and sport? Or was 
the Pythagorean community perhaps somewhat different ( or even 
very different) from the picture that emerged of it in the Imperial 
period? 

Let us recall the principal elements of that picture. In the words of 
Nicomachus, Pythagoras 'won over in only one lecture more than two 
thousand people by his words, so that they did not return home, but 
together with their wives and children built an immense school and 
colonized the region in Italy that is commonly called Magna Graecia, 
and, receiving laws and instructions from him as if they were divine 
orders they strictly abided by them. They also shared their property in 
common and counted Pythagoras among the gods.' Shared property 
is also mentioned by Diogenes Laertius (citing Timaeus), who adds 
that, 'For the five whole years [Pythagoras' pupils] had to keep silence, 
merely listening to his discourses without seeing him, until they 
passed an examination, and thenceforward they were admitted to 
his house and allowed to see him.'2 Iamblichus (VP 71 ff.) explains 
that the five-year period of silence was preceded by three years of 
rigorous testing. The community was dominated by the absolute 
authority of the Master, and those who disobeyed were expelled. 
Whenever anybody questioned the rightness of their views the Pytha­
goreans would utter the words 'He himself said it'. They 'attributed 
everything to Pythagoras', even their own scientific discoveries. His 
pupils were forbidden to refer to him by name, saying only 'that man'. 
His teaching was oral and remained secret right down to the time of 
Philolaus, who was the first to publish it. Until his time, the Pytha­
goreans wrote no books. In the community there were several differ­
ent trends: the mathematici were initiated into the essence of 
Pythagoras' teaching, whereas for the acusmatici everything was set 
forth without explanation, in the form of short sayings, the so-called 
'symbols'. The entire life of the Pythagoreans was based on a great 
number of prescriptions and taboos, which included the following: 
Do not stir the fire with a knife, do not step over a yoke, do not sit on a 
bushel measure, do not make water towards the sun (D.L. VIII, 17). 
On departing, do not look back; do not keep swallows in your house, 
do not travel by the main roads, do not wear rings with images of the 

2 Porph. VP 20 = Nicom. FGrHist 1063 F 1, tr. Radicke; D.L. VIII, 10 = Tim. 
FGrHist 566 F 13. 
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gods (Porph. VP 42). Do not use the public baths, put the right shoe 
on :first, but wash the left foot first, do not look in a mirror by the light 
of a lamp, etc. (Iamb. VP 83; Protr. 21). 

Such is the picture painted by the late sources of the Pythagorean 
community. They differ in the detail (on the ban on eating meat, for 
example), but in the essentials they concur. What is surprising is that 
this picture is recognized, with some reservations, by the majority of 
modern scholars. 3 The established canonical image proceeds from 
one work to tqe next, and some see confirmation of it in the tradition 
of the Pythagorean 'symbols', preserved by Aristotle. Yet the ciimu­
lative effect of all the Pythagorean rules and taboos handed down by 
tradition is such as to require both the acusmatici and the mathema­
tici to have devoted their whole lives to the observance of these 'divine 
commandments'. If taken seriously, this image of the Pythagorean 
community is strikingly at odds with what our sources report of the 
early Pythagoreans' successes in philosophy, science, medicine, sport, 
and - last but not least - politics. Attempts made to resolve this 
contradiction thus far can hardly be termed successful. They either 
reject early Pythagorean philosophy and science (with varying de­
grees of consistency), or try to find some explanation for their para­
doxical flowering in a sect of superstitious ritualists. Thus the fusion 
of 'mysticism and science' in Pythagoreanism has been explained by a 
particular feature of Pythagorean religion, according to which the 
study of mathematics served to purify the soul.4 Leaving aside the fact 
that such a Platonic approach to science in early Pythagoreanism is 
unattested, it applies only to mathematics, leaving unexplained Hip­
pasus' studies of harmonics and acoustics, Alcmaeon's and Hippon's 
of medicine and philosophy, Menestor's work in botany, and Philo­
laus' ~ astronomy. Theoretically speaking, fruitful scientific research 
may be conducted in a religious community, such as the Jesuit Order, 
for example, but the achievements of the Jesuits require their own 
explanation, which is usually found in the particular historical cir­
cumstances of the Counter-Reformation, which caused the Order to 
become omnia omnibus and engage in secular education, among 

3 Against this background we may note the sober approach of Zeller, i 400 ff., and 
Philip, 134 ff. 

4 See above, 16 n. 39. 



138 Pythagoras and the Early Pythagoreans 

other things. 5 The religious communities of archaic and classical 
Greece, as far as we can tell, were very remote from science and 
philosophy, 6 and if the Pythagorean community was one of these its 
special character still remains mysterious. 

In the sixth and fifth centuries ancient Greece was only approach­
ing the stage of setting philosophy and science against traditional 
religion. In the last third of the fifth century, when the contradictions 
between them had manifested themselves fairly clearly (as shown 
when the philosophers were accused of impiety, for example), as 
well as later, they related to natural philosophy and sophistic, and 
hardly ever science proper. 7 From this it does not, of course, follow 
that until the fifth century philosophy and religion were in some state 
of original syncretism. 8 To view ancient Pythagoreanism through the 
prism of that hypothetical 'primeval unity' is just as anachronistic as 
to confuse it with Neoplatonism, in which the scientific, philosophi­
cal, and religious paths to the truth really did complement one 
another. If the neo-Pythagoreans and Neoplatonists saw no contra­
diction in the fact that science and philosophy blossomed in the 
Pythagorean community, which they depicted as an authoritarian 
sect, the writers of the fourth century were far more sensitive to 
such contradictions. Aristotle, who collected a great number of le­
gends about Pythagoras, usually avoided speaking of him in a scien­
tific or philosophical context, and maintained a distinction between 
llv0ay6pno, 'in general', and individual representatives of that 
school, whom he never called 'Pythagoreans'. Aristoxenus did all he 
could to overturn the view, widespread in his day, of the Pythago­
reans as a society of superstitious vegetarians. 

The image outlined above is perhaps even more difficult to com­
bine with the politics of the Pythagoreans than with their philosophy 

5 See e.g. M. Feingold (ed.), Jesuit Science and the Republic of Letters (Cambridge, 
2003). A similar specific explanation is offered for the astronomical investigations of 
the Babylonian priests, or rather the learned scribes attached to the temples (below, 
§9.1). 

6 The author of the Derveni papyrus (late 5th cent), whose allegorical interpreta­
tion of an Orphic poem shows clear traces of the influence of philosophical thought, 
was an exception to the rule. In any case the 'philosophy' of this Orphic, whose name 
we shall probably never learn, contains nothing original. 

7 The 3rd-cent. Stoic Cleanthes accused Aristarchus of Samos of impiety for his 
heliocentric hypothesis (Plut. De facie 923 A; Quaest. conv. 1006 C), but even this was 
no more than an isolated episode. 

8 Thus e.g. Guthrie, i. 152 (below, 152 n. 61); cf. Zhmud, Origin, 18 f. 



The Pythagorean Communities 139 

and science. Their significant influence on the political life of Magna 
Graecia in the period 510-450 (and in some cases even later), the 
flowering of Croton, the subjugation of Sybaris and other Italian 
poleis, and finally the crushing of the Pythagorean hetairiai, which 
consistently sided with the aristocracy - all these facts are beyond 
dispute, unlike, say, the mathematical discoveries of Pythagoras and 
Hippasus. Since the successes of the Pythagorean politicians, law­
givers, and military leaders are almost impossible to deny, they are 
often simply ignored ( especially in the context of discussion of the 
Pythagorean way of life); like the successes of the Pythagorean 
athletes, which cannot possibly be linked with the way of life of the 
mathematici and acusmatici. It is difficult to conceive of anything 
further removed from reality than the acusmatici in the role of 
Pythagorean politicians (Iamb. VP 88)! However, modern sociologi­
cal models will not help us to understand the Pythagorean commu­
nity either, if we persist in gazing at its reflection in the distorting 
mirror of comedy and taking its beggarly vegetarians for Pythagoras' 
pupils.10 Milon, the military commander and victor at many Olympic 
games, in whose house the Crotonian Pythagoreans met and whom 
Aristotle already called -rroAvcp6yo, (fr. 520, cf. EN 110663), is an 
authentic Pythagorean political figure. Even if the Hellenistic sources 
exaggerate when they claim that he ate 9 kilograms of meat and the 
same amount of bread every day, and drank 10 litres of wine, 11 those 
sources are far closer to the realities of the sixth century than the 
caricatured Pythagorists of Middle Comedy, to say nothing of lam­
blichus' acusmatici. As for politicians who avoided the regular social 
banquets, at which meat was served, warriors who avoided main 
roads, and athletes who stayed away from the public baths - if such 
people ever lived in Archaic Greece the total failure of all their 
endeavours would have been assured, along with endless mockery 
from their peers. 

9 See e.g. R. Parker, Miasma: Pollution and Purification in Early Greek Religion 
(Oxford, 1983), 291 ff.: 'Pythagoras subjected his followers to a code of restrictions 
uni Jue in Greek life.' 

1 Thus J. Bremmer, 'Symbols of Marginality from Early Pythagoreans to Late 
Antique Monks', G&R 39 (1992), 205-14; id., 'Rationalization and Disenchantment in 
Ancient Greece: Max Weber among the Pythagoreans and Orphics?', in Buxton (ed.), 
From Myth to Reason?, 71-83. 

11 Phylarch. FGrHist 81 F 3; Athen. X, 412e-413a. 
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In attempting to establish what the Pythagorean community was 
really like, we must not only limit ourselves to fifth- and fourth­
century sources, but also take careful note of who is speaking, what 
is said, and about whom. Historical evidence, biographical fragments, 
legends about Pythagoras' miracles, the Pythagorean 'symbols', and 
reflections in comedy must all be considered with regard to their own 
particular features, and not simply lumped together indiscriminately. 
It is especially important to note who precisely claims the attention of 
our sources: Pythagoras himself, individual Pythagoreans known by 
name, anonymous individual Pythagoreans, the Pythagoreans in 
general, or - lastly - Pythagorizers and comic Pythagorists. Without 
trying to exclude in advance any of the available sources, we must 
realize that some of them have very limited value for our purposes. 
The Pythagorean 'symbols' and precepts belong to folklore and must 
be considered within the framework of that genre. The Pythagorists 
and Pythagorizers appeared at a time when there were no longer any 
Pythagoreans. To the extent that there is any reality at all behind these 
figures, they represent one of the filiations of Pythagoreanism, which 
bears the same relation to the early Pythagorean community as the 
treatises of pseudo-Archytas bear to Archytas' authentic writings. 

The legends about Pythagoras' miracles may be able to tell us 
something about his personality, but can we project them onto the 
personalities of his pupils and followers? We know of no 'miraculous' 
legends related about a single one of them, 12 and there is not so much 
as one figure in ancient Pythagoreanism who in this respect even 
remotely resembles Pythagoras. Most likely those Pythagoreans 
whose individual features may be distinguished in the surviving 
tradition took from Pythagoras not everything, but only what was 
closest to them, and whatever corresponded to their own interests. It 
appears that 'miracles' were not part of this. On the other hand, the 
reverse projection - from the personalities of particular Pythagoreans 
onto the community founded by Pythagoras - is a perfectly legitimate 
procedure. Indeed our prosopographical analysis (above, §3.3) iden­
tified several partially overlapping categories to which the Pythago­
reans known to us may be assigned: politicians, athletes, doctors, 
philosophers, and scientists. It is natural to suppose that the commu­
nity to which they all belonged must have encouraged them in their 

12 The legends about Hippasus are of a quite different nature, see below, 275. 
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activities, or at least did nothing to obstruct them. We may even take 
another step into the past and on the basis of the collective portrait of 
the Pythagoreans attempt a portrait of Pythagoras himself. While it 
will not be the only possible portrait, is it not reasonable to suppose 
that Pythagoras had some connection with the activities for which his 
followers won fame, even in his lifetime? Of course, even with his 
rroAvµa0/a and 1roAvTpo1ria, Pythagoras could not have embraced all 
the activities of the Pythagoreans. But he could certainly have devoted 
himself to some of them, and given encouragement in other fields. 

We shall now set Pythagoras aside for a moment, however, as our 
interest is not in his multifaceted personality, but rather in the 
principles on which the Pythagorean community was founded, its 
nature as an institution. A monastery may be a thriving enterprise, 
while the people who sing in the choir may have many common 
interests and connections, besides their choral singing. While allow­
ing for this, we should nevertheless focus on the most important 
thing: what is the nature of the main bond linking the given group 
of people, and what is the place of this group in the general typology 
of associations. By taking as our point of departure the fact of its 
belonging to a particular category, and by comparing it to societies in 
the same category, we can clarify the features not mentioned by our 
sources, and at the same time evaluate the veracity of what they do tell 
us. Here we must, of course, confine ourselves to those types of 
association which actually existed in Greece in the Archaic and 
Classical periods. If the Pythagorean community was really a religious 
association, it should conform to the type of religious association of 
its time, and not to that of the Qumran community or a Christian 
monastery. 

4.2 SCHOOL, THIASOS, HETAIRIA 

To describe the nature of the society founded by Pythagoras, we may 
choose from a very small number of variants available for that period: 
(1) a philosophical school (oxoA~), like those which appeared in the 
fourth century; (2) a cultic community (0/aoos);13 (3) a sociopolitical 

13 See P. Foucart, Des associations religieuses chez les grecs: thiases, eranes, orgions 
(Paris, 1873); E. Ziebarth, Das griechische Vereinswesen (Leipzig, 1896); F. Poland, 
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association (hmpcia). 14 The term 'philosophical school' is variously 
understood. Our primary interest is in the institutional nature of the 
Greek philosophical schools founded in the fourth century, first by 
Plato and Aristotle, and later by Zeno and Epicurus. The Academy 
and the Lyceum had no equivalents in the sixth century. They were 
created as educational establishments for joint studies under the 
leadership of the founder of the school, and later of a scholarch, 
who was appointed by his predecessor or elected by the members of 
the school. Each of these schools operated in a definite place, either 
public, like the Academy and the Lyceum, or private, like the Epicu­
rean school. 15 The Pythagorean community was of a quite different 
kind, and therefore the terms used to denote a philosophical school 
(axoA~, owTp,(3~), are not found in the sources on ancient Pythagore­
anism. The Pythagoreans had no scholarchs, and the reason for this is 
clear: the fact that the Pythagoreans were scattered in a dozen cities in 
southern Italy and later in Greece precluded any joint study, along 
with leadership from a single centre.16 joint searches for the truth 
could not have been a constituent part of the Pythagorean commu­
nity because the overwhelming majority of Pythagoreans - even those 
mentioned in Aristoxenus' catalogue - had no connection with the 
study of philosophy or science. 

At the same time, if we understand 'school' not as a social institu­
tion, but as a means of preserving and developing an intellectual 

Geschichte des griechischen Vereinswesens (Leipzig, 1909); P. G. Vinogradoff, Outlines 
of Historical Jurisprudence (Oxford, 1920), 124 ff.; M. Guarducci, 'Orgeoni e tiasoti', 
RFIC 13 (1935), 332-40. Thiasoi are first mentioned by Aleman (fr. 98,l Page) and in 
the laws of Solon (E. Ruschenbusch, I:OAQNOI: NOMOI: Die Fragmente des 
Solonischen Gesetzeswerkes mit einer Text- und Oberlieferungsgeschichte (Wiesbaden, 
1966), F 76a). See also Hdt. IV, 79. On other religious communities see W. S. 
Ferguson, 'The Attic Orgeones', HThR 37 (1944), 61-140; J. Vondeling, Eranos 
(Groningen, 1961). 

14 The hetairiai were formed in the archaic period from the institution of Homeric 
€.rnlpoi: G. M. Calhoun, Athenian Clubs in Politics and Litigation (Austin, 1913), 
10 ff.; C. Talamo, 'Per le origini dell'eteria arcaica', PdP 16 (1961), 297-303. On their 
role in Athenian pohtical hfe see F. Sartori, Le eterie nel/a vita politica Ateniese del VI e 
V secolo a. C. (Rome, 1957); W. R. Connor, The New Politicians of Fifth-Century 
Athens (Princeton, 1971), 25ff. 

15 J. P. Lynch, Aristotle's School (Berkeley, 1972), 32 ff., 68 ff. 
16 Iambhchus gives the names of several scholarchs (VP 265-6), but they are 

plainly invented: Aristeas of Craton, Pythagoras' son Mnesarchus, Bulagoras and 
Gartydas of Croton, and Aresas of Lucania (cf. above, 132 n. 126). None of these 
are mentioned in Aristoxenus' catalogue. 
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tradition, it must be admitted that within the framework of ancient 
Pythagoreanism a school did exist. The fact that some of the Pytha­
goreans were united by being teachers and pupils, together with the 
steady development of certain areas of philosophy and science, is 
proof of this. In this broad, non-technical sense we speak of the 
Milesian and Eleatic schools, for example." Here, however, a number 
of reservations need to be stated. One cannot successfully bind all the 
Pythagorean philosophers and scientists with the threads of continu­
ity: of the teachers of Menestor, Hippon, Philolaus, Theodorus, and 
Archytas we know nothing, and those who studied under them were 
not all Pythagoreaus. Moreover, we cau hardly speak of a 'philoso­
phical school ... as an identifiable group committed to the teaching 
and manner of life prescribed by the founder'. 18 The Pythagorean 
philosophers did not teach Pythagoras' philosophy, but their own, 
and of their way of life we know too little to perceive anything they 
held in common. Lastly, it is not fully accurate to regard the Pytha­
gorean school as purely philosophical: the exact sciences and medi­
cine were just as important. The Pythagorean school, then, was what 
brought together Pythagorean philosophers and scientists of different 
generations, for example, Hippasus, Theodorus, and Archytas, or 
Alcmaeon, Hippon, and Philolaus. We, however, are now trying to 
define the character of a community that united all Pythagoreans 
living at the same time and in the same place, for example Milon, 
Hippasus, and Democedes. 

To define the status and organizational structure of the commu­
nity we must therefore choose between hetairia and thiasos.19 The 

17 On 'schools' in Presocratic philosophy, see A. Laks, 'Die Entstehung einer (Pach) 
Disziplin: der Fall der vorsokratischen Philosophie', in G. Rechenauer (ed.), Frilh­
griechisches Denken (GOttingen, 2005), 19-39. In Dissoi logoi we find ¼vafayDpEw, 
and IIv0ay6pEwi (DK 90.6). Plato mentions 'HpaKAdncio, (Tht. 179e3) and the 
'Eleatic tribe' (Soph. 242d). On the development of this approach in Aristotle and 
Theophrastus, see Zhmud, Origin, 156 f., 160 f. 

18 S. Mason, 'Philosophiai: Graeco-Roman, Judean and Christian', in J. S. 
Kloppenborg et al. (eds.), Voluntary Associations in the Graeco-Roman World 
(London, 1996), 31. 

19 Zeller, i. 400, 412 ff., also indicated these two types of association, but he 
preferred an intermediate variant, surmising that the Pythagorean community 
evolved from a religious association to a political one; similarly Delatte, Pol., 18f. 
Gigon, Ursprung, 129 f., believed that it was organized in the fonn of a hetairia, but 
that in essence it was religious. 'In fact, cult society and political club are in origin 
virtually identical ... Every cult society is active politically as a Jrnip{a' (Burkert, 119). 
Both these theses are entirely unsupported. 
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choice presents no particular difficulty. The sources never call the 
Pythagorean community a 0£aaos, or its members 0waW-rai, or use 
any other terms peculiar to religious associations.2° The members of 
the thiasoi, if they were citizens, could take part in affairs of state, but 
the thiasoi themselves did not intervene in politics, being purely cult 
societies.21 The thiasoi had a well-developed organizational structure: 
management lay in the hands of magistrates of various categories, 
who were changed every year; the cult was administered by special 
priests and priestesses; and discipline, enshrined in special v6µ,oi, was 
backed by penalties.22 Nothing resembling this is known of the 
Pythagoreans. In the Archaic period, thiasoi usually arose around 
relatively new cults which had not yet taken hold in the religion of 
the polis, and the 0iaawTat themselves, unlike the Pythagorean 
aristocracy, were people of humble origin, often not citizens.23 

There is no information on the existence of any special cult among 
the Pythagoreans. 24 The deity most worshipped in Pythagoreanism 
was Apollo, whose cult was official in Craton long before Pythagoras 
arrived.25 According to Alcidamas, the Italians revered Pythagoras 
(that is, they rendered heroic honour to him), just as the Clazome­
nians revered Anaxagoras. 26 It is clear that Alcidamas was speaking 
of an Italian cult, rather than a specifically Pythagorean cult, around 

20 Philo of Alexandria, who mentions T0v -rWv llvf!uyopEiwv lEp1lnaTov 0{aaov 
(Prob. lib. 2,1), is the only exception known to me. 

21 With regard to the Orphics there is no information on this point either. 
Ju. Vinogradov' s hypothesis on the political activity of the Orphics in Olbia, in 'Zur 
sachlichen und geschichtlichen Deutung der Orphiker-Plattchen van Olbia', in 
P. Borgeaud (ed.), Orphisme et Orphee (Geneva, 1991), 81 ff., is not supported by 
the material. 

22 Poland, Geschichte, 330 ff.; M. N. Tod, 'A Statute of an Attic Thiasos', BSA 13 
(1906-7), 328-38; id., Sidelights on Greek History (Oxford, 1932), 71 ff., 86ff.; Vino­
gradoff, Outlines, 124 ff. 

23 Foucart, Des associations 55 ff.; Guarducci, 'Orgeoni e tiasoti', 333 ff. Guarducci, 
in particular, links the rise of thiasoi -with the spread of the cults of Dionysus and 
Herades; in this context thiasoi are mentioned in the literature of the 5th and 4th 
cents. 

24 See below, 218. 
25 Craton was minting coins with the image of a tripod even before the 530s: 

Dunbabin, 245 f., 355 f.; A. Stazio, 'Problemi di monetazione di Crotone', in Crotone, 
373f. 

26 See above, 43. Judging by the other names cited by Alcidamas (the Parians 
revered Archilochus; the Chians - Homer; the Mytilenians - Sappho, the Lacedae­
monians - Chilon), np,Waw implies specifically heroic honour, rather than simply the 
veneration of the famous. 
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which a community of admirers of Pythagoras might have formed. 
The Pythagoreans had their own rules concerning burial (Hdt. II, 
81), but it can confidently be asserted that the community itself was 
not created in order to observe them. 27 

In the first half of the twentieth century the view prevailed that the 
Academy and the Lyceum were organized like thiasoi dedicated to the 
Muses; a similar view of the Pythagorean school was developed by 
Boyance.28 Research in recent years has shown that neither the 
Academy nor.the Lyceum were thiasoi.29 What of the Pythagoreans? 
Dicaearchus wrote that Pythagoras ended his days in a temple of the 
Muses in Metapontnm (fr. 35). Timaeus reports that after his death 
the Metapontines made his house into a temple of Demeter and called 
the street where he lived /wvaEiov. 30 According to Iamblichus, the 
Crotoniates followed Pythagoras' advice and built a temple to the 
Muses (VP 45, 50). It has not so far been confirmed that there was a 
temple to the Muses in Croton,31 but even if the Crotonian Pythago­
reans venerated the Muses in the same way as the Metapontines, there 
is nothing in any of the evidence to suggest that the community 
founded by Pythagoras was a thiasos dedicated to the Muses. 

In fact, quite the reverse: it was noted long ago that the name 
Ilv0ay6pEw, resembles those of the political hetairiai (K vMwEio,, 

27 Concern for the burial of their members was a feature of practically all Greek 
voluntary associations (Poland, Geschichte, 503 f.; Tod, 'Statute', 336). 

28 U. van Wilamowitz-Moellendorff, Antigonos von Karystos (Berlin, 1881), 279 f.; 
P. Boyance, Le Culte des Muses chez les philosophes grecs (Paris, 1937), 233 ff. 

29 Lynch, Aristotle's school, 57 ff., 108 ff.; J. Glucker, Antiochus and the Late Acad­
emy (GOttingen, 1978), 229 ff.; L. Tar.in, Speusippus of Athens (Leiden, 1981), 9; 
H.J. Kramer, 'Die Altere Akademie', in H. Flashar (ed.), Die Philosophie der Antike, 
iii, 2nd edn. (Basel, 2004), 4. 

3° FGrHist 566 F 131. Although a fragment of Timaeus in Porphyry speaks of 
Craton, parallel passages in Iamblichus (VP 170) and Diogenes Laertius (VIII, 15) 
mention Metapontum. An abridged variant of Pompeius Trogus, whose source was 
Timaeus, also mentions Metapontum (lust. XX,4,18), so 'Craton' is an error by 
Porphyry or his source (Delatte, Vie, 183; G. Vallet, 'Le stenopos des Muses a 
Mftaponte', M€langes P. Boyance (Rome, 1974), 749-59; cf. Jacoby, comm. on 
FGrHist 566 F 131). 

31 G. Giannelli, Culti e miti della Magna Grecia (Florence, 1924), 79, 156. Pace 
Boyance (Muses, 235 n. 1), Cicero (De finib. V,2,4) says nothing about a temple. 
C. F. Maddoli, 'I culti di Crotone', in Crotone, 338, relies solely on Iamblichus. 
Giangiulio, Ricerche, 51, 185 n. 119, also adduces no new data. It is entirely possible 
that Iamblichus' source, Apollonius, projected onto Pythagoras the story of Plato 
founding a temple to the Muses in the Academy (D.L. IV, 1 and 19). 
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LI iWvnoi, etc.).32 In Aristoxenus, Dicaearchus, Neanthes, and Timaeus, 
the community itself is called a ETaipEla, and its members €Tai:poi and 
<pO .. oi.

33 Aristoxenus gave his work the title IIEpl IIv0ay6pov Kal -rWv 
yvwpip,wv aDTov, and although yvwp,p,os (like Jrnipos and ef,iAos) by 
no means always has a political coloration, Aristoxenus applies it 
several times to the political followers of Pythagoras. 34 The avvtopw, 
which were set on fire throughout Italy in about the 450s, were the 
political meeting houses of the Pythagorean hetairoi;35 in Croton, the 
house of Milon was such a meeting place.36 The vast amount of 
material gathered by Minar and the abundant evidence of political 
activity by the Pythagoreans leave no doubt that not only was their 
society perceived as a hetairia by the fourth-century writers, it actually 
was one. 37 

A hetairia was a kind of informal association built on the personal 
relations of its members, who were usually coevals from an aristo­
cratic background. Unlike a thiasos, it did not require the existence of 
any clear organizational structure, office-bearers, or other attributes 
of a formal association. The members of a hetairia were united by 
bonds of friendship and comradeship, by shared interests and a way 
of life, rather than any preset purpose. This is why the activity of a 
hetairia depended to a large extent on the particular circumstances 
and interests of its members, and on the presence of a leader with 
clearly defined tendencies. The range of interests of the membership 
very often did not extend beyond holding drinking sessions or other 
ways of passing the time, 38 organizing social support for their fellows, 
and the like. At the same time the hetairia gave a politician an 
outstanding opportunity to win the support of people who were 

32 Zeller, i. 446 n. l; Minar, 21 f.; Burkert, 30 n. 8; id., 'Craft', 14. It is true that the 
author of Dissoi logoi already took the llv8ay6pEwi to be the philosophical followers 
of Pythagoras; cf. Hdt. II, 81. 

33 ETaipoi: Aristox. fr. 18; Die. fr. 34; Neanth. FGrHist 84 F 30, 31. EmipE{a: Tim. 
ap. Apoll. FGrHist 1064 F 2 = Iamb. VP 254; ap. lust. :XX,4,14 (sodalicium). <pO..o,: 
Aristox. fr. 31; Die. fr. 34. For later evidence, see Minar, 19 ff. 

34 Aristox. fr. 17; Neanth. FGrHist 84 F 30 = Porph. VP 55. See Minar, 21 n. 25; 
Burkert, 'Craft', 14. In Aristox. fr. 50 yvWp,µoc;, on the other hand, is simply 
an 'acquaintance' of Archytas (Huffman, Archytas, 318). 

35 Polyb. 11,39,l (from Timaeus); see above, 69 n. 35. 
36 iv TT/ M{Awvoc; ol1dq, Jv Kp6Twv, uvvE8pw6VTwv TWv llv0ayop,dwv Kai {3ov­

>..woµ&wv 7TEpl 7ToAmKWv 7rpayp,rhwv ... (Aristox. fr. 18). 
37 .Minar, 19 ff.; see also Dunbabin, 361 f. This was already noted by E. Ziebarth, 

'Hetairia', RE 8 (1913), 1373. 
38 Calhoun, Athenian Clubs, 24 f.; Connor, New Politicians, 26 f. 
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prepared to lend assistance in any circumstances, and a chance to 
extend its influence beyond a circle of relations. 39 For Pythagoras, 
whose activities in Croton included rearing and educating the young, 
a hetairia of aristocratic young people could have offered an impor­
tant way to win followers.40 As the youths grew to manhood and 
entered political life, the emigrant from Samos found himself in a 
position to exert real influence on the political life of Croton.41 

The Pythagoreans' family ties enhanced the strength of their com­
munity. Pythagoras married the daughter of Brontinus, while the 
doctor Democedes married the daughter of the athlete Milon (19 
A 1-2; Hdt. III, 137). According to Timaeus, 'Pythagoras' daughter 
was the first among the maidens and later first among the married 
women' (FGrHist 566 F 13 I); this presupposes the inclusion of the 
family in the social life of the polis and participation by the family in 
its festivals. Athletics occupied a special place in the social activities of 
the Pythagoreans (above, §3.1), and tradition ascribes to Pythagoras 
the introduction of a meat diet for athletes (Her. Pont. fr. 40). The 
scientific and philosophical study which came to the fore in the work 
of some early Pythagoreans shows how flexible the organizational 
form of the hetairia was and on how many levels its members could 
be active. In such an informal community, where much depended on 
the personality of the leader and the nature of his influence on his 
fellows, it is easy to imagine a tolerant and even encouraging attitude 
to scl;iolarly endeavours, a model for which was provided by Pytha­
goras himself. Alcmaeon's address to three Pythagoreans, at the 
beginning of his treatise,42 demonstrates that by the turn of the fifth 
century there were already enough people in the community to maize 
possible discussion of philosophical and scientific topics. It needs to 
be emphasized, however, that at first scientific and philosophical 

39 As early as the 7th cent. Cylon's conspiracy in Athens was organized with the aid 
of his hetairia (Hdt. V, 71). 

40 Timaeus vvrites of youths from the best families, who, when they grew to 
manhood, assumed leading roles in the city, forming a wy6)r1 l-ratpE{a (ap. Apoll. 
FGrHist 1064 F 2 =Iamb.VP 254, above, 95 n. 146); see also Tim. FGrHist 566 F 13a; 
lust. X:X:,4,14. In an excerpt from Aristoxenus, on the other hand, a µEydA71 Ern,pE!a 
was formed by Cylon (Diod. X,11,1). 

41 The active participation of many philosophers in politics, from Thales to Plato 
and his disciples, does not need to be proven. See e.g. A. WOrle, Die politische Tiitigkeit 
der Schii.ler Platons (Darmstadt, 1981); F. L. Vatai, Intellectuals in Politics in the Greek 
World (London, 1984). 

42 B 1, see above, 121 f. 
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work scarcely influenced the structure of the community. Rather, the 
form of the hetairia permitted the coexistence of people with only 
partially overlapping interests. After the political catastrophe of the 
mid-fifth century and the emigration from Italy, intellectual pursuits 
seem to have taken precedence over political among the Pythagoreans 
of mainland Greece. Philolaus and his pupils in Thebes may be 
considered a philosophical school rather than a hetairia.43 All four 
Pythagoreans from Phlius listed in the catalogue also turn out to be 
pupils of Philolaus and Eurytus (Aristox. fr. 19), which leads one to 
suppose that the community in Phlius was not primarily political.44 

At various times quite a number of Pythagorean philosophers and 
scientists lived in Athens,45 but nothing is known of the existence of a 
community there. In Italy and Sicily, Pythagoreans remained active in 
politics down to the time of Archytas and Dionysius the Younger. 
The nature of the Pythagorean communities listed in the catalogue, in 
Samos, Paros, Cyzicus, and Cyrene remains beyond the reach of our 
knowledge. 

4.3 A PYTHAGOREAN 'SECT'? 

It will already be clear from general considerations how alien to the 
character of the Pythagorean community are the secret and oral 
teachings, the degrees of initiation and minute regimentation of 
life, the unchallenged authority of the teacher, and many other 
features which in late antiquity became inalienable attributes of 
ancient Pythagoreanism and were handed down to the modern 
literature. Unlike the contradictory personality of Pythagoras, the 
contradictions between the image of an authoritarian sect and what 

43 Neither Philolaus himself nor most of his pupils were natives of Thebes. It is 
interesting that in Aristoxenus' catalogue Thebes is not listed (nor are the Thebans 
Simmias and Cebes), while Lysis, Philolaus, Eurytus, and their pupils are shown by 
place of birth (see above, 113). Either Thebes was dropped from the catalogue, or 
Aristoxenus' attention was focused primarily on the type of Pythagorean hetairia. 

44 This is indirectly confirmed by the tradition, linked with Phlius, relating to 
Pythagoras' coining of the word 'philosopher' (Her. Pont fr. 87-8; below, 428f.). 
According to this tradition the study of nature is worthier than the quest for honours 
and glory. 

45 See above, 128 n. 105. 
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we know for certain of the ancient Pythagoreans have their roots not 
in real life, but in our sources and our approach to them. An 
unbiased analysis shows, first, that none of the features of a religious 
community listed above is confirmed by reliable evidence; second, 
that to apply to the Pythagoreans the term 'sect', as developed in the 
sociology of religion, is methodologically unsound; and third, that 
the tradition on Pythagorean 'symbols', reflected in Anaximander the 
Younger and Aristotle, mostly bears no relation to the realities of the 
Pythagorean way oflife, while the picture which arose on the basis of 
that tradition, of acusmatici and mathematici dates from the Imperial 
period. 46 

(a) Communal property 

This custom should perhaps be considered first: mention of it ap­
pears as early as Timaeus, the latest of the authors who need our 
attention in the study of ancient Pythagoreanism. According to 
Timaeus, Pythagoras made communal property a condition for 
youths who wished to become his pupils, and hence the proverb 
Ko,vd Ta Twv 1,iAwv (FGrHist 566 F 13a) gained currency in Italy. 
This proverb can be found many times before Timaeus, and its 
interpretation was far from literal: what was meant was not commu­
nal property, but a readiness to share what one had with a friend, or 
(in a figurative sense) common interests.47 Before Timaeus, nobody 
had linked this proverb with the Pythagoreans.48 or mentioned their 
<communal property'; 49 in Greece in the sixth to fourth centuries 

46 The first two questions are considered in this chapter; Chapter 5 is devoted to 
the third; and Chapter 6 will continue the investigation of the religious teaching and 
practice of the Pythagoreans in the light of ancient evidence and new theories. 

47 Eur. Or. 735, Phoen. 243; Pl. Lys. 207c10, Phdr. 279c6, Res. 424al, 449c9, 
Leg. 739c2; Arist. EN 1159b31, 1168b7; EE 1237b33, 1238al6; Pol. 1263a30; Theophr. 
fr. 535 FHSG. Diogenes Laertius links this proverb with Pythagoras (VIII, 10), Bion 
(IV, 53), and the Cynic Diogenes (VI, 37, 72). 

48 Timaeus' younger contemporary Epicurus (D.L. X, 11) also attributed this 
proverb to Pythagoras; whether he wrote before or after Timaeus is impossible to 
determine. At the end of the 4th cent. the Pythagorean <fn>..{ a was well known, largely 
thanks to the work of Aristoxenus. 

49 In the story of the famous friends Damon and Phintias (Iamb. VP 233 == Aristox. 
fr. 31), we are told: avvE(wv yd.p ol lrv8pES oiho, Kai EKoivWvovv dncivywv, but in the 
parallel passage of Porphyry (VP 60) we read something quite different: 1:ivm yd.p 
mhoii Ernlpov Ka1 Kotvwv6v. Since the preceding and follov.ing text coincides, it is dear 
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there was no such institution. so It is true that in the fourth century 
much was written about communal property, by Plato (in the Re­
public and Laws) and Ephorus, for example,51 but what impelled 
Timaeus to attribute to the Pythagoreans the actual implementation 
of these utopian views? It looks as if Timaeus, who regarded luxury 
as a source of moral degradation,52 supposed that Pythagoras prac­
tised communal property in order to combat its corrupting influ­
ence.53 There is nothing surprising about Timaeus attempting (like 
Theophrastus and Dicaearchus before him) 54 to use proverbs to 
reconstruct the past. Any facts which might support his reconstruc­
tion are also absent.55 

(b) Secret teachings 

The Pythagorean secrets excite the imagination no less than the 
Greek mysteries. Two hundred years after Creuzer's Symbolism and 

that the editing is the work ofiamblichus, because Porphyry had no reason to expunge 
mention of communal property from the story (it is not in Diod. X,4,3 either). 
Aristoxenus' story of a Pythagorean saving his friend from poverty by sharing his 
money with him (Diod. X,4,1 = Iamb. VP 239 = 58 D 7) is also contradictory to 
communal property. Cf. 'Whenever any of the companions of Pythagoras lost their 
fortune, the rest would divide their own possessions with them as with brothers' 
(Diod. X,3,5, from Aristoxenus). 

50 Lynch, Aristotle's School, 123 f. When Aristotle wrote of the Tarentines making 
property common for use by the poor (Pol. 1320b9-11), he had in mind a partial 
redistribution of land, rather than its total socialization. See R. Vattuone, 'Scambio di 
beni tra ricchi e poveri nel IV secolo a. C. Note su Archita di Taranto', RSA 6-7 
(1976-7), 285-300. 

51 FGrHist 70 F 42 (on the Scythians). 
52 FGrHist 566 F 9, 44, 50; lust. XX,4,5-8; see above, 93; von Fritz, Pol., 47; Talamo, 

'Pitagora'. 
53 From the brief summary of Timaeus given by Pompeius Trogus it follows that 

Pythagoras, in his campaign against luxury in Craton, persuaded the women to 
renounce gold-embroidered clothes and the young men to live apart from the other 
citizens (lust. XX,4,14: separatam a ceteris civibus vitam exercerent). This was appar­
entiz the context of the discussion of common property. 

5 Theophr. fr. 584a FHSG (5.6, 6.1), cf. fr. 737-8; Die. fr. 49 (explaining the same 
proverb as Theophrastus), esp. 59, 100-3. 

55 For objections to communal property among the Pythagoreans, see: K von 
POhlmann, Geschichte der sozialen Frage und des Sozialismus in der Antiken Welt, 
3rd edn. (Munich, 1925), 41ff.; K. van Fritz, 'Mathematiker und Akusmatiker bei den 
alten Pythagoreern', SBMU 11 (1960) 8 ff.; Philip, 142 f. Cf. E . .Minar, 'Pythagorean 
Communism', TAPA 75 (1944), 34ff., who adduces no data except Timaeus to 
support the historicity of this custom, and Burkert, 'Craft', 15 ff. 
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Mythology of the Ancient Peoples, Particularly the Greeks,56 no spe­
cialist in Greek religion doubts the fact that there were no esoteric 
doctrines in the Greek mysteries. 57 Most likely in Archaic and Clas­
sical Greece there were no secret religious doctrines at all, strange as 
this may seem to those who cannot imagine religion without secret 
doctrines. The rituals might have been secret, but not in the sense that 
only a select few were admitted. The Eleusinian mysteries, the Greek 
cult most famous for its secrets, were open to women and men, slaves 
and freemen, Greeks and barbarians (if they spoke Greek), but dis­
cussion among the uninitiated of what happened there was forbid­
den.58 Analogical reasoning suggests that secret rituals might be 
assumed among the Pythagoreans if their community were religious, 
or at least if they had any special cults. 59 Since neither of these 
conditions is met, research in this direction is unpromising. Generally 
speaking, the scholarly literature has displayed far less eagerness to 
discuss secret rituals than secret doctrines, which since the time of the 
neo-Pythagoreans and Neoplatonists have been the conditio sine qua 
non of any self-respecting philosophy. Numenius, the author of a 
special work On Plato's Secret Doctrines, surmised that Plato followed 
the example of the Pythagoreans and kept secret his principal doc­
trines, the key to which lay in an esoteric interpretation of his 
dialogues.60 Echoes of belief in Plato's secret teaching may be heard 
even in contemporary discussion of his agrapha dogma/a: although 
these are not seen as secret in the literal sense of the word, but merely 
oral, they are held to be the most important, more so than his 

56 G. F. Creuzer, Symbolik und Mythologie der alten VOlker, besonders der Griechen 
(Leipzig, 1810-1812). 

57 Rohde, Psyche, 222: 'It was difficult to let out the "secret", since there was 
essentially no secret to let out.' See also W. Burkert, 'Der geheime Reiz der Verbo­
genen: Antike Mysterienkulte', in H. G. Kippenberg and G. G. Stroumsa (eds.), 
Secrecy and Concealment (Leiden, 1995), 79-100; J. Bremmer, 'Religious Secrets and 
Secrecy in Classical Greece', ibid. 72.; L. H. Martin, 'Secrecy in Hellenistic Religious 
Communities', ibid. 120 f.: 'A theoretical provenance attributed to secrecy in reli­
gion generally, and in the Hellenistic mystery cults especially, is a consequence of 
eighteenth-century intellectual and theological formulations which, shaped by a nine­
teenth-century Romantic mentalitfi, still governs the modern academic study of 

re½r~~docydes was accused of 'revealing the sacred things to the uninitiated, and 
speaking with his lips Td arrOppYJTa' (Lys. 6.51). 

59 Burkert (178 f.), for example, placed the Pythagorean secrets in the sphere of cult 
and ritual. 

60 See IlEpi -rWv rrapd IIA&Twv, clrropp~Twv (fr. 23 Des Places) and fr. 24. 
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dialogues. Since this is a case of a philosopher all of whose writing has 
been preserved (and even a little more), it is no wonder that the idea of 
the secret teaching of Pythagoras, who wrote nothing, is taking so 
long to die. 

Secret religious teaching, even if it was unknown to the Greeks in 
Pythagoras' time, still appears more probable than secret philosophy 
and science. 61 After all, we have often seen that Pythagoras was an 
exception among his contemporaries; he may have been exceptional 
in this case too. But does the early evidence offer even the merest hint 
of secrecy in the religious teaching of Pythagoras? Xenophanes 
had already mocked the very essence of his doctrine, metempsychosis 
(B 7), and in terms which leave no doubt that it was known to his 
readers. Heraclitus, a younger contemporary of Pythagoras, calls him 
'the inventor of deceit' (B 81), thinking perhaps of his speeches to the 
Crotoniates; Antisthenes later wrote about the same speeches 
(fr. 51). Herodotus wrote about the Pontic Greeks, who linked 
Pythagoras with the teachings about the immortality of the soul 
(IV, 95); Ion of Chios also knew of this doctrine of Pythagoras (B 4). 
Irrespective of where this tradition came from, Samas or Italy, it 
contradicts the secrecy of the teaching. Herodotus himself shows 
that he is acquainted not only with the teaching (II, 123), but also 
with the ritual of the Pythagoreans, pointing out that burial in 
woollen clothing was proscribed (II, 81). Empedocles, who openly 
preached metempsychosis and abstinence from meat, beans, etc. 
(B 136-41), provides an instructive parallel. The Orphics also set 
forth their teachings openly in oral and written form. By the first 
half of the fourth century so many writings attributed to Orpheus and 
Musaeus were circulating that Plato wrote of'a hubbub of books' (Res. 
364e). It is very probable that in the Orphic cults there were rites to 
which only initiates were admitted; it is possible to say that the Orphics 
set themselves apart from all other Greeks, who had not grasped the 
wisdom of Orpheus, but quite impossible to speak of their teachings 

61 Some authors prefer to speak of the secrecy of Pythagorean religion only: Zeller, 
i. 409 n. 2,415 f.; Zeller and Mandolfo, i. 414 n. 2; Burkert, 178 f. Cf. Guthrie, i. 150 £, 
152: 'It has also been suggested that although doubtless certain dogmas were included 
among the arcana, they will only have been matters of religious faith: there can have 
been no secrecy about their purely philosophical 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.' 
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being secret.62 Still less can secrecy be attributed to the Pythagoreans. 
The abundant references to Pythagoras in the early tradition, and the 
popularity of the legends that circulated about him, in which there is 
not so much as a hint at secret rites, also make it extremely difficult to 
uphold any Pythagorean religious secrets. 

Is it reasonable, then, to assume secrecy for the Pythagoreans' 
scientific discoveries and philosophical theories? Even if we disregard 
the intrinsic improbability of secret science, 63 it is incompatible with a 
large body of well-known facts. Epicharmus, a younger contemporary 
of Pythagoras, parodied Pythagorean arithmetic in his comedy (B 2), 
taking for granted that his audience had at least a superficial famil­
iarity with the subject; Heraclitus made use of the Pythagoreans' 
discoveries in mathematics and harmonics; Parmenides and Zeno 
used the methods of their mathematical proofs. 64 In about 440-430 
Hippocrates of Chios was well acquainted with the mathematics of 
the Pythagoreans, Cratinus mocked Hippon (A 2), and Democritus 
studied under the Pythagoreans and accumulated enough informa­
tion about Pythagoras to write a whole book about him (A 33,1). 
Finally, how can there have been any kind of secrecy if the early 
Pythagoreans had a number of writings on natural philosophy, 
science, and medicine? 

To counter the mass of facts which speak against secrecy in early 
Pythagoreanism, the evidence for secrecy would need to be weighty 
indeed. Is it in fact so weighty? If we set aside the late authors, who 
willingly wrote of the Pythagorean secrets,65 and turn to the fifth­
and fourth-century sources, it will be seen that this thesis is based 

62 West, OP, 79. On the secret mysteries established by Orpheus, see [Eur.] Rhes. 
943 f.; ·-on secret rites in Orphism, see Burkert, 'Geheimer Reiz', 95 f.; Bremmer, 
'Religious Secrets', 71. The Orphic poem commented on by the author of the Derveni 
papyrus was addressed to initiates, and called on all others to 'put doors to their ears', 
see T. Kouremenos et al. (eds.), The Derveni Papyrus (Florence, 2006), col. VII. 
References to the 'secrecy' of the teachings presented seem to have been a common 
device in Orphic poetry, which was accessible to all. Plato (Phaed. 62b3, Crat. 400c4-9) 
tvvice refers to the Orphic 'secret teaching' (Jv d1T"opp~Tols ,ky6µEvos-), according to 
which the human body is a prison ( aWµa = rfipovpci). Cf. below, 220 n. 103. 

63 The ancient Orient (Egypt and Babylon) had no 'secret science' either (Neuge­
bauer, ES, 145 f.). On the legends connected with 'giving out the secrets' of irrational 
numbers, see below, 275 f. 

64 See above, 35 n. 29 and below, 251 f. 
65 Plut. Numa 22,3; D.L. VIII, 15, 42; Porph. VP 19, 57-58; Iamb. VP 199, 226-7, 

246-7, etc. 
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primarily on the reports oflsocrates, Aristotle, and Aristoxenus.66 We 
shall consider these in more detail. Isocrates, without concealing his 
irony with regard to Pythagoras and his pupils, says: 

He so exceeded others in fame that all the young desired to become his 
students, and older people were more pleased to see their children 
conversing with him than attending to their own affairs. We must 
believe this. Even now people admire those who claim to be his students 
more even when they are silent than those men who have the greatest 
reputation for speaking.67 

What is meant by u,ywvrns in this context: the legendary Pythago­
rean vow of silence (below, §4.3d), secrecy in teaching, or taciturnity, 
restraint in speech,68 set against the art of the best orators ( among 
whom Isocrates probably counted himself)? Secret doctrines generate 
suspicion, rather than admiration; pedagogical silence, if practised 
without moderation, would also produce perplexity and taunts,69 

whereas restraint in speech was something the Greeks really did 
admire.70 What would the Pythagoreans have had to hide in the 
390s (tn yiJ.p Kai viiv plainly refers to the contemporaries of Iso­
crates), when Philolaus, who had supposedly made public the school's 
secrets, had died, and Archytas was publishing one treatise after 
another? Surely not the secret of the ban on eating beans, which the 
courageous Timycha refused to divulge to the bloodthirsty tyrant 
Dionysius, instead biting off her tongue and spitting it out?71 

66 See e.g. 0. Casel, De philosophorum graecorum silentio mystico (Giessen, 1919), 
30 ff. 

67 r!n ydp Kat vVv ToVs 71'pOaTrowvµ0Jov,; €.Kfdvov µa811TGs Elvat µUA.A.ov myWnas 
8avµ6.(ovaw ~ ToVs E1rl Tiµ Aejnv p,Ey{ aniv 06(av fXovrns- (Bus. 29, tr. Mirhady, 
modified). 

68 Cf. Burnet, 95 n. 1: 'disciplinary silence'; Timpanaro Cardini, i. 27: 'contegno 
riservato'; Philip, 146: 'taciturnity'. 

69 Xenocrates devoted one hour a day to silence (D.L. IV, 11, see also Val. Max. 
VIl,2, ext. 6; Stab. III,33,11 = fr. 61-2), which was evidently considered a worthy 
activity (whether or not this story is true; Valerius Maximus speaks of restraint in 
speech). The Pythagoreans were supposed to maintain silence for five successive 
years! 

70 See e.g. the words ascribed to the Stoic Zeno: 'We have two ears and one mouth 
so that we can listen more and speak less' (D.L. VII, 23). When asked why he was 
silent, Heraclitus is said to have replied, 'Why, to let you chatter' (D.L. IX, 12). See 
below, 155 n. 76. 

71 This legend was most likely invented by Neanthes himself (FGrHist 84 F 1), 
possibly on the model of the well known story of Zeno of Elea, who also bit off his 
tongue (A 1.27, 2, 6-8). 
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Meanwhile, the words of Isocrates have a splendid parallel, which 
apparently sterns from Aristoxenus: 'The Pythagoreans were much 
given to silence and ready to listen, and the one who was able to listen 
was praised by thern.'72 And it was Aristoxenus who held Archytas' 
self-control and restraint to be among his important qualities: in 
situations in which others would deliver fiery perorations, he re­
mained calm and said nothing.73 It is highly probable that when 
Isocrates wrote of Pythagorean restraint he was thinking of Archytas, 
since his polemics with Archytas are reflected in the same speech.74 

Aristoxenus' words are as follows: D1.ey6v TE Kal al a'.At\ol llv0a­
y6pEwi µ~ EivaL 11p6r; 1rcfvTas 1rciv-ra (YfJTd (fr. 43). What this sentence 
meant is clear, first, from the title of the work in which it appeared, 
II ai8EvnKol v61wi, and second, from the reference to Xenophilus 
which follows it. Xenophilus was Aristoxenus' mentor, and another 
pedagogical maxim is placed in his mouth. In this context, the advice 
'not to tell everybody everything' may mean: 'one should not say 
the same things to children (or adolescents) as to adults'.75 Even if 
we understand these words in a broader sense - 'one should not 
blurt out all one's secrets too freely' - this sensible advice, 
which Aristoxenus takes from the mid-fourth-century Pythagoreans, 
still cannot imply secrecy in Pythagoras' teaching. The precepts of 
the Seven Sages, whom nobody seems to have suspected of secret 
teaching, are full of such advice. 76 Since Aristoxenus consistently 
avoided reporting anything about the Pythagoreans that went 

72 atw7T7)>..o1!s 8€ £lvm Kai: dKovanKoVs- Kai J-rraivEia0ao r.ap' mhois T0v OvvciµEvov 
dKoiiaai (Iamb. VP 163 ;c;c 58 D 1.4). 

73 Fr. 30: when angry the Pythagoreans did not punish their slaves or admonish 
freemen; instead they waited quietly and silently (aiw1Tfi xpWµEvoi Kai ~a-vx{q.) until 
able tO think rationally. 

74 Bus. 23, on the value of a mathematical education. See Zhmud, Origin, 74. 
75 In the light of the tradition on Pythagoras' speeches addressed to groups of 

various age and sex (above, 46, 47 n. 83, 93), this interpretation seems highly likely. 
Aristoxenus also mentions the different responsibilities of the four age groups: 
children, adolescents, adults, and old people (fr. 35). 

76 Stab. IIl,1,172 c;;;;c DK 10 A 3, from the collection of the Peripatetic Demetrius of 
Phaleron. Cleobulus: Listen much and say little (4, cf. 6: Keep your tongue in check); 
Solon: Seal your words with silence, and silence with the seal of the fitting moment (S); 
If you know, keep silent! (18); Chilon: when drinking, do not talk too much; you will 
regret it (2); Do not let your tongue overtake your mind (14; cf. D.L. I, 69: What is 
hard? To keep a secret); Bias: listen much, and speak at the right moment (10-11, cf, 4, 
17), Periander: Betray no secret speeches (14). See parallels from the collection of 
Sosiades, a contemporary of Demetrius (Stab. IIl,l,73): Be taciturn (36, 115); hold 
your tongue in check (82), llppr;Tov KpV1rTE (108). 
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beyond the accepted norms of his day, he could hardly have meant 
anything other than the folk wisdom enshrined in the pronounce· 
ments of the sages.77 

According to Iamblichus, 'Aristotle relates that the following divi­
sion was preserved by the Pythagoreans as one of their greatest secrets 
(b, Tolr; 1Tdvv d1roppTrroir; 3wcfvAc£TTEa0m) - that there are three kinds 
of rational living creatures - gods, men, and beings like Pythagoras' 
(VP 31 = fr. 192). Why the semi-divine status of Pythagoras, which 
was widely known as early as the beginning of the fifth century, 
should have been one of the school's greatest secrets is difficult to 
understand. Why was it concealed and when was it disclosed? How 
does it differ from the other 'miraculous' stories related by Aristotle in 
his book On the Pythagoreans (fr. 191): the Crotoniates called Pytha· 
goras Apollo the Hyperborean; he appeared in two different towns at 
the same time; he had a gold thigh, and so forth? The need to answer 
these questions evaporates if we attribute the words about d116pp~rn 

not to Aristotle, but to Iamblichus, who had a particular fondness for 
all secrets.78 Iamblichus was quite sure that Pythagoras' most impor­
tant teachings lay in his 'symbols', and the phrase 'Jv mi, rr<ivv 
drropp'l)Toi,', judging by many parallels, meant to him 'one of 
the greatest secrets of the Pythagorean doctrines preserved in the 
symbols'.79 

This is really all that we can learn about the secrecy of the Pytha· 
goreans from the writings of the fourth century. In the fifth century, 
when this secrecy was supposed to be in full flower, it left no trace 
whatever. It is revealing that two of the three passages we have 
examined concern not Pythagoras or his pupils, but the Pythagoreans 

77 In general Aristoxenus' writings, especially the Pythagorean Precepts, have much 
in common with traditional wisdom. Cf. for example, respect for one's parents: 
Cleobulus (2), Thales (6), Periander (10), Aristox. fr. 34, c£ also Xen. Mem. IV,4,19; 
controlling one's anger: Chilon (15), Aristox. fr. 30; the primacy of old laws over new 
ones: Periander (16), Aristox. fr. 33-4; criticism oflack of moderation: Cleobulus (lo, 
17), Thales (12), Aristox. fr. 17. 

78 His VP abounds in words like &ppTJTo,;, d7T6ppTJTos, (HW7TYj, ~o-vx£a, lxEµv0£a, etc. 
79 Iamb. VP: Pythagorean philosophy was concealed in outlandish sciences and 

secret symbols (d7ToppY/Toi,; avµf16),ms, 2), TO.s TWv IIv0ayopiKWv avµf16Awv lµ,f6.,ans 
Ka/ d7ToppYjTovs lwo{a,; (103), d7ToppYjTwv Tp6TTWV ... ,wl Sul avµ(36Awv (104), Td. 
KvpiWrnrn. . TWv EavTWv Soyµ,frwv dTT6ppTJTa t'MrjiVAaTTOV 0.TTavns dtc:£ (226), Tl:t 
TWv Ilv8ayopdwv dTT6ppTJTa (258); De myst. 6.6: TWv d.TToppYjTwv o-vµf16Awv ~ yvWa,,;. 
Among the various names of symbols, H6lk (12 f.) includes Tl:t lv (mfvv) dTToppYjTois. 
Cf. Porphyry's Tri dTT6pp1JTa (VP 20), in a passage which, like Iamblichus' VP 31, goes 
back to Nicomachus. 
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of the fourth century, who no longer had anything to hide, while the 
third mentions one of the elements of the legendary tradition on 
Pythagoras. It is also clear why the Pythagorean silence later turned 
into secrecy. On the one hand, this offered an explanation of the 
extreme paucity of information on Pythagoras' teaching, and on the 
other it lent authenticity to the nwnerous Pythagorean treatises which 
were supposedly preserved in secret. 80 In the oft-quoted passage from 
Porphyry (sometimes it is wrongly attributed to Dicaearchus), the first 
of these aims is made frilly explicit: 

What he said to those with him, however, it is not possible for anyone to 
say exactly, for there was no ordinary silence among them. However, it 
was especially well-knD"wn by all, first that he said that the soul is 
immortal, then, that it transmigrates into other kinds of animals, and 
in addition that what happens happens again at some time according to 
certain cycles, that, in short, there is nothing new, and that it is 
necessary to believe that all ensouled beings are of the same kind. For 
it appears that Pythagoras was the first to bring these teachings into 
Greece. 81 

Although Porphyry enumerates the basic Pythagorean doctrines here, 
and proceeds to a more detailed survey (VP 37 ff.), he remains con­
vinced.that something must have remained secret, and might not that 
'something' have been the most important thing of all, more impor­
tant than the teaching of metempsychosis, eternal recurrence, and 
other well-known matters? This and similar beliefs are still wide­
spread and continue to demonstrate their irrefutability with the aid 
of facts and logical arguments. Guthrie, for example, was sure that the 

80 
-Burkert, 179 n. 95. See below on the tripartitum, 162 n. 95. 

81 VP 19, tr. Mirhady. Wehrli for good reason excluded this passage from fr. 33 of 
Dicaearchus (= Porph. VP 18); see also Philip, 139 f.; cf. however: Timpanaro Cardini, 
i. 44; Burkert, 115 n. 38, 122 (with summary of early opinions); Giangiulio, Pitagora, i. 
test. 47; Mirhady, 'Dicaearchus' fr. 40; Kahn, 11. Dicaearchus was dealing with 
Pythagoras' speeches to the Crotoniates, which accords fully with his image as the 
sage ofSamos; Porphyry was concerned with the 'esoteric' doctrines of Pythagoras, of 
which nothing is known because of the strict silence maintained by his pupils. Besides 
the reference to aiwrr~ (see below, 162 f.), the following points support the view that 
VP 19 belongs to Porphyry: 1) the implied division into 'esoterics' and 'exoterics', 
which is absent from the 5th- and 4th-cent. texts; 2) the mention of Theano; 3) the 
respectful attitude to the idea of immortality of the soul, which Dicaearchus did not 
share (cf. fr. 8, 11-12 and the clear irony µi fr. 36 on Pythagoras' reincarnations); 4) 
the idea that Pythagoras was the first to introduce metempsychosis in Greece, an idea 
which formed part of Porphyry's concept of prisca sapientia (see above, 75 n. 62). 
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accessibility of some doctrines did not rule out the secrecy of others, 
and even if some Pythagoreans kept secret what others had long since 
given out, this should not trouble us, since we are dealing here not 
with logic, but with religion. 82 

In the hope that in discussing the Pythagorean secrets we may after 
all be dealing with logic, I will cite two parallels. The first case 
concerns Aristophanes' comical representation of Socrates' phrontis­
terion. The first thing Socrates tells Strepsiades is about the secrecy of 
learning: it is permitted to speak of it only to one's pupils (Nub. 140). 
When Strepsiades assures him that he is prepared to become his 
pupil, Socrates agrees, but again warns him that this must remain 
completely secret: vol'iaa, Se rnina XP~ f'VaTijpm (Nub. 143). lfthese 
f'VaTijpw had been attributed not to Socrates, who taught at the 
agora, but to the fifth-century Pythagoreans, they would have been 
taken as clear and reliable evidence of the Pythagorean secrets. Yet the 
words of Aristophanes demonstrate that 'secrecy' could easily be 
ascribed even to the most widely accessible doctrine. The second 
case is the Hippocratic oath, according to which doctors must not 
pass on what they have learned to anybody except their children, the 
children of their teacher, and those pupils who have taken the oath. 
This is an indisputable case of the preservation of professional secrets, 
and we cannot exclude the possibility that the Hippocratics took 
some unwritten prescriptions with them to the grave. We have to 
console ourselves with the corpus of more than sixty Hippocratic 
treatises, which most scholars view as ample compensation for the 
annoying secretiveness of the Hippocratic doctors. 

While rejecting the secrecy of the early Pythagorean teachings,83 

I do not presume to assert that anybody could freely enter a Pytha­
gorean hetairia or attend its meetings. No political society can do 
without a reasonable modicum of restrictions, and the Pythagoreans 
undoubtedly had their own. However, in the reliable part of the 
tradition we can find no restrictions on the dissemination of religious, 
philosophical, or scientific ideas. 

82 Guthrie, i. 151 f. 
83 See also Maddalena, Pitagorici, 76 n. 21, 81 n, 27; G. Casertano, 'I Pitagorici e il 

potere', in G. Casertano (ed.), Ifilosofi e il potere nella societd. e nella cultura antiche 
(Naples, 1988), 20 f.; Bremmer, 'Religious Secrets', 63 ff. Gigon, Ursprung, 130, reason­
ably restricted the secrecy to politics. 
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( c) Oral teaching 

The view - widely expressed in the late literature - of Philolaus' book 
as the first written record of the Pythagorean doctrines is closely 
linked with the 'secrecy' of these before. 'Until the time of Philolaus 
it was not possible to learn any Pythagorean doctrine, and only 
Philolaus brought out those three celebrated books for which Plato 
paid a hundred minas.' 84 Naturally, this view ignored the treatises of 
the earlier Pythagoreans. However, both Diogenes Laertius (VIII, 6-7, 
49, 83) and Iamblichus (VP 259), with the inconsistency character­
istic of the compilers, referred to the works of Pythagoras, both 
authentic and apocryphal, and of his closest disciples. The idea of 
the oral nature of early Pythagoreanism, perhaps more than any 
other, runs counter to the clear evidence of the tradition. Information 
has come down to us about the content of the books of Alcmaeon and 
Menestor, and of two works by Hippon; with varying degrees of 
probability we can posit the existence of written works by Hippasus 
and Iccus (above, §3.3), all of whom lived before Philolaus. Besides, 
Philolaus' book did not contain any general 'all-Pythagorean' teach­
ing ( there never was any such thing), but rather his own theories, 
which may or may not have coincided with the views of other 
Pythagoreans and of Pythagoras himself. 

It is not surprising that in the fifth- and fourth-century sources we 
find not one word about the oral nature of Pythagoreanism before 
Philolaus. The idea cannot be linked to Aristoxenus,85 and most of 
those who wrote after him did not consider Philolaus the author of 
the first Pythagorean work.86 In fact, the story of the 'divulging' of the 
Pythagorean doctrines was first linked not with Philolaus but with 
the accusations of plagiarism levelled against Plato. The chain of 

84 D.L. VIII, 15; cf. Iamb. VP 199. Seen. 85, below. 
85 Wehrli was wrong to include in fr. 43 of Aristoxenus, discussed above, 155, 

about the Pythagorean education, the preceding words of Diogenes Laertius on the 
secrecy of the teaching until the time of Philolaus (VIII, 15)-they are not related to 
education. The quotation from Aristoxenus begins two sentences later with tA£y6v TE 

Kai oi o'.,\Aoi Ilv8ay6pHot (fr. 36-8, 41 begin with D,qov, !!ef,aaKov, !!rpaaav). Apart 
from anything else, Aristoxenus could not have mitten of Tp{a f3if3Ma published by 
Philolaus, because the pseudo-Pythagorean tripartitum appeared at the end of the 3rd 
cent. (Burkert, 226 n. 40; see above, 71 n. 45, and below, 162). 

86 Demetrius of Magnesia's statement that Philolaus was the first Pythagorean to 
publish II tpi fVatws (D.L. VIII, 85) refers to the title of this book, and not to the fact 
that it is the first written by a Pythagorean; see abovej 129 n. 108-9. 
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fabrications linking Plato's 'plagiarism' with Philolaus' book, and his 
book with the publication of the school's teaching, may be recon­
structed as follows. Theopompus, who was hostile to the Academy, 
was apparently the first to accuse Plato of plagiarizing not the Pytha­
goreans - it is true - but Aristippus, Antisthenes, and Brison.87 This 
idea was taken up by Aristoxenus, who asserted that Plato copied his 
Republic from Protagoras (fr. 67). Did he accuse Plato of copying 
from the Pythagoreans? There is no trace of this version in Aristoxe­
nus, and there are no serious arguments to support his authorship of 
such an accusation.88 Nevertheless, in Aristoxenus' time the charge 
had already been made, since in the succeeding generation it is briefly 
mentioned by Neanthes, who adds two new figures to the cast of 
characters - Empedocles and Philolaus: 

Down to the time of Philolaus and Empedocles all Pythagoreans were 
admitted to the discussions (A6yoi). But when Empedocles published 
them in his poem, they made a law that they should not be imparted to 
any poet. He says the same thing also happen~d to Plato, for he too was 
expelled. But which of the Pythagoreans it was who had Empedocles for 
a pupil he does not say. For the epistle commonly attributed to Telauges 
which said that Empedocles studied under Hippasus and Brontinus he 
held unworthy of credence. 89 

In this version the principal plagiarizer is Empedocles, who published 
Pythagoras' teachings in his poem. Philolaus as yet plays no active 
part. He is mentioned only as a contemporary of Empedocles, whom 
Neanthes evidently placed in the third generation after Pythagoras. 
Judging by the nature of the reference to Plato, Neanthes already 
regarded his expulsion for plagiarism as a well-known story, and 
modelled the Empedocles episode on it.90 A quotation from Neanthes 

87 FGrHist 115 F 259. See Stemplinger, Plagiat, 25 f.; D6rrie, Platonismus, ii. 12 ff., 
236 ff. (D6rrie's reconstruction as a whole is faulty.) 

88 In favour of Aristoxenus' authorship: Wehrh, comm. on Aristox. fr. 43, 61~8; 
Thesleff, 'Pseudo-Pythagorica', 76; D6rrie, Platonismus, ii, 246ff.; against: Burkert, 
226 n. 40; Bollansee (comm. on FGrHist 1026 F 69), 492. 

89 Neanth. FGrHist 84 F 26 = D.L. VIII, SS, tr. Hicks, adapted. 
90 D6rrie, Platonismus, ii. 248 f. The Pythagorean ,\Oyoi, in which Empedocles took 

part, were oral, but what other fonn can discussion take? 'Apparently, this was the 
result of the behef, attested at least since Neanthes, that before Philolaus there were no 
Pythagorean writings known' (Burkert, 225 and n. 225), but this conclusion does not 
in any way follow from Neanthes' words; cf. K. von Fritz, 'Philolaos', RE Suppl. 13 
(1973), 457. In Timaeus, who relied on Neanthes (seen. 91, below), Empedocles, who 
appropriated and published the Pythagorean teachings, was a pupil of Pythagoras 
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in Diogenes Laertius has come down to us by way of Timaeus, who 
repeats and develops the theme of Empedocles' plagiarism: 'Timaeus 
in the ninth book says he was a pupil of Pythagoras, adding that, 
having been convicted at that time of stealing his discourse 
(AoyoKlwTfia), he was, like Plato, excluded from taking part in the 
discussions of the school.'91 Since Timaeus makes Empedocles a pupil 
of Pythagoras, Philolaus, who was born much later, does not appear 
in this fragment. 

Thus, by the turn of the third century, the idea that Plato had 
copied from the Pythagoreans had wide currency. At precisely this 
time some unknown author linked Plato's plagiarism with Philolaus' 
book. This version has reached us in two testimonia from the third 
century, which most likely do derive from the same source.92 Timon 
of Phlius, a younger contemporary of Timaeus, asserted that Plato's 
Timaeus was copied from a little book which the philosopher had 
bought for a high price (fr. 54). Timon does not name the author of 
the book, but he appears in Hermippus. Referring to an unnamed 
writer, Hermippus states that Philolaus wrote a book which Plato, 
who had visited Dionysius in Sicily, bought from Philolaus' relatives 
for 40 Alexandrian minae, and that he copied Timaeus from it.93 

None of the evidence cited above implies that Philolaus' book was 
the first Pytbagorean composition. The main topic of all the anec­
dotes was Plato's plagiarism, to which more and more fabulous new 
detail had accrued. As long as such a subject remains of interest, it can 
be endlessly varied. At the end of the third century one writer hit on a 
new idea: if plagiarism is to succeed, that is, to escape notice, it is 
important that the stolen ideas should be as little known as possible. 
Ideally, they should be both oral and secret, but if only one of these 
conditions is met that is quite sufficient! Eventually, in this way the 
story emerged that Plato, having become rich, bought from Philolaus, 
through the agency of Dion, not Philolaus' own book, but 'three 
Pytbagorean books' published by Philolaus, containing the previously 

himself, which brings the date of publication back from the end of the 5th cent. to the 
beginning. 

91 FGrHist 566 F 14 = D.L. VIII, 54. On Timaeus' dependence on Neanthes, see 
above, 68 n. 30. 

92 Burkert, 226 f.; D0rrie, Platonismus, ii. 258 n. l; Huffman, Philolaus, 5, 13; 
Bollansee (comm. on FGrHist 1026 F 69), 489 f. 

93 D.L. VIII, 85 = fr. 40 = FGrHist 1026 F 69. Here Diogenes adduces another 
version. 
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uuavailable teaching of Pythagoras - the famous tripartitum. The first 
to mention this is Satyrus, a younger contemporary of Hermippus, 94 

although the story itself is found in a forged letter, supposedly by 
Plato, which may have been appended to the pseudo-Pythagorean 
tripartitum. 95 The historical tradition on Philolaus as the author 
of a single book is incompatible with the idea of his publishing 
Pythagoras' tripartitum, and any basis for taking seriously Philolaus' 
'publication' of previously secret oral doctrines collapses with this 
invention. 

( d) The vow of silence 

A later variation on the theme of the Pythagorean 'secrets' is the vow 
of silence, which the pupils of Pythagoras are supposed to have 
practised for the first five years. The first to refer to this is Seneca,96 

who in his youth was involved in neo-Pythagoreanism. 97 There are 
no grounds for attributing to Timaeus the mention of a five-year vow 
of silence in Diogenes Laertius (VIII, 10). While Timaeus might not 
be the most reliable of witnesses, he would hardly have had the 
imagination to invent anything so utterly unthinkable in the Greece 
of his time.98 A detailed description of this and of the accompanying 
rituals of the noviciate in the Pythagorean sect (Iamb. VP 71-73) goes 
back to Apollonius of Tyana,99 and through him, as Festugiere has 

94 D.L. III, 9, cf. VIII, 6, 9, 15; Aul. Gell. III,17,1-5; Iamb. VP 199; see above, 71 n. 
45. 

95 Burkert, 224f.; von Fritz, 'Philolaos', 459; Huffman, Philolaus, 14; cf. Thesleff, 
'On the Problem', 77 n. 2. 

96 Epist. 52, 10. For references to later sources see Delatte, Vie, 111£ The Pytha~ 
gorean ExEµv0(a,pace Burnet (95 n. 1: 'seems to be a good Ionic word'), appears only 
in texts of the Imperial period (without reference to the Pythagoreans, in Philo of 
Alexandria). 

97 Centrone, Introduzione, 169 f.; Kahn, 92 f. 
98 Contra Delatte, Vie, 169f.; Burkert, 179 n. 101. From the disposition of the 

material in Jacoby (FGrHist 566 F 13b ""D.L. VIII, 10) and from his commentary ('In 
den wirren Zusammenstellung meist stark gekiirzter Einzelnachrichten wird T. mehr­
fach zitiert', p. 552), it does not follow that he attributed this information to Timaeus. 
Unlike the verbatim quotation in F 13a, where no silence is mentioned or implied, in 
F 13b, a totally unrelated reference (of a kind common in Diogenes) to five years of 
silence is appended to Timaeus' words on communal property. 

99 According to Philostratus, Apollonius himself zealously observed a five-year 
vow of silence (VA I, 14-16), the 'discoverer' of which is named as Pythagoras (VI, 
11). Philostratus' source here may have been Apollonius' biography of Pythagoras. 
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shown, to a genre well known in Hellenistic literature: idealized 
descriptions of priestly castes among the 'barbarian' peoples - the 
Egyptians, the Essenes, the Brahmans, the Gymnosophists, and 
others. 100 If a comparison is made not with literature but with reality, 
it will be apparent that even the Essenes and early Christian monastic 
orders, famed for their austere way of life, could not compete with the 
severity attributed to Pythagoras. The five-year term of silence and 
the eight-year noviciate were intended to grip the reader's imagina­
tion and demonstrate the clear superiority of the old Greek tea­
chers.1°1 It is interesting that with regard to the vow of silence 
Festugiere could find only a few distant parallels in his sources;1°2 

nor is there anything resembling this extreme means of preserving 
secrets. in the Hellenistic biography of Pythagoras or the pseudo­
Pythagorean literature of that time. Since almost all references to 
the custom of silence lead to the first century AD and are in one way 
or another linked to the nee-Pythagorean milieu,1°3 it is probable that 
this invention too should be linked to it.104 The legendary phrase 
avn\s i1<j,a, 'He himself said it', appeared somewhat earlier in the same 
milieu. 105 

10° Festugiere, 'Vita Pythagorica', 441 ff. 
101 The isolated Essenes had a basic noviciate of one year and an additional 

noviciate for another year: F. G. Martinez and J. T. Barrera, The People of the Dead 
Sea Scrolls (Leiden, 1995), 35 f. On a vow of silence during this time there is no 
information. 'La comparaison de la Reg. Pachomii avec le de v. pyth. est id savoureuse: 
c'est Pythagore qui est le plus severe, trap severe! Un noviciat de huit ans n'est pas 
chose viable' (Festugiere, 'Vita Pythagorica', 445 n. 6). On early Egyptian monasti­
cism, see also A. L. Khosroev, Pakhomii Velikii: Iz rannei istorii obshchezhitel'nogo 
monashestva v Egipte (St Petersburg, 2004). 

102 Festugiere, 'Vita Pythagorica', 447 f., explains this by saying that in monastic 
orders 'la regle gfoerale du silence va de soi'. 

103 Cf. above, 162 n. 99. On the custom of silence among the neo-Pythagoreans, see 
Plut. Quaest. conv. 727 B-728; cf. Numa 8,6, 22,3; De curios. 519 C 6 (Pythagoras 
introduced the five-year period of silence), fr. 207. On neo-Pythagoreans among 
Plutarch's acquaintances, see J. Hershbell, 'Plutarch's Pythagorean Friends', CB 
(1984), 73-79. See also Luc. Gal. 4,24; Vit. auct. 3,16. 

104 Diogenes Laertius, who mentions the vow of silence (VIII, 10), did not make 
use of the neo-Pythagorean biographies of Apollonius and Nicomachus, but he 
quoted Lysis' pseudo-Pythagorean letter (VIII, 42), which is now considered to date 
from the 1st cent. AD (see below, 189 n. 79). 

105 It first occurs in Cicero (ND I,10), who may have takeh it from his neo­
Pythagorean friends: A. S. Pease (ed.), Cicero: De natura deorum (Cambridge, 
1955), 150. Diogenes Laertius also mentions this expression (VIII, 46); for a selection 
of parallel passages, see Pease, Cicero, 149 f. The Doric form lefia may point to the 
pseudo-Pythagorica. 
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(e) Attributing one's own discoveries to Pythagoras 

The only author to report that the Pythagoreans attributed their own 
discoveries to their Teacher is, as might be expected, Iamblichus (VP 
158, 198). Neither before nor after him do we hear any mention of 
this custom. 106 The scientific achievements that are attributed to 
Pythagoras are never linked with any Pythagorean. 107 It is true that 
tradition ascribes certain astronomical discoveries to Parmenides and 
Oenopides, as well as Pythagoras, but Parmenides and Oenopides 
were no Pythagoreans, and besides it is clear that they themselves did 
not ascribe these discoveries to Pythagoras. 108 The letters and trea­
tises attributed to Pythagoras and the Pythagoreans (most often to 
Archytas) also bear no relation to the custom under cliscussion. The 
first pseudo-Pythagorean writings appeared at the end of the fourth 
century, by which time the school itself had disappeared, and they did 
not follow any special Pythagorean practice, but rather a fashion 
which was then widespread: the Hippocratic doctors, Platonists, and 
Peripatetics also attributed their own works to their teachers. Here it 
is pertinent to note that the pseudo-Pythagorean writers show no 
interest whatever in scientific problems. These authors had no scien­
tific discoveries of their own to attribute to Pythagoras, nor even any 
wish to attribute anybody else's lo him. 

So where did Iamblichus get the idea from? Both passages in which 
it is mentioned are his own;109 in both he is dealing with pseudo­
Pythagorean works which were then circulating (Td avyypa.µ.arn Td 
vvv/ ,f,<p6µ.<va), and most of which, according to Iamblichus, were said 
to be by Pythagoras himself.11° This fact is what gave him the idea 
that the Pythagoreans attributed 'almost all' their discoveries to their 
Teacher: 'for there are very few of them indeed to whom works are 
ascribed personally'! 111 Iamblichus' train of thought is so transparent 

106 The passage of Proclus (In Tim. XVI,1), noted in the apparatus of VP 198, is 
rather a development of the theme 'friends share everything': Ti]v Kotvwv{av ~am:f(ovTo 

Ti]v Ev ;ai:<; EiJpEawi TWv OoyµArwv, Kai: ,d €v0s avyyp&µp.a;a KotvCl 1rdv-rwv {iv. 
107 On the sole exception (Prod. Jn Bue., 65.lSf.) see below, 263 f. 
108 See below, 326 f., 333. 
109 Rohde, 155f., 160f. 
110 In reality a large part of the pseudo-Pythagorica goes back not to Pythagoras 

but to forty-three real or imaginary Pythagoreans, but such calculations did not 
disturb Iamblichus. 

111 Kai\Ov 0€ Kai: TO rrdvrn llv8ay6pq, &.van8€Va, TE Kai: drrov€µEw Ka1 µ718Eµ,{av 
1T€pi-1roiEia8ai 06fav iofav d1rO TWv EVptaKoµEVwv, Elµ,~ 1ro"i) n a1rciviov (VP 198). In 
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that it is hard to understand how his conclusion could have deluded 
so many generations of scholars. If one carefully studies the tradition 
on Pythagoras' achievements in mathematics (below, §7.3), it will be 
seen that not only did the early Pythagoreans not ascribe their own 
discoveries to him, but the later authors, with rare exceptions, did not 
ascribe to him those of others. Thus, when we reconstruct early 
Pythagorean mathematics, we can isolate ( though with varying de­
grees of accuracy) the part that belongs to Pythagoras himself, and 
not consider JTcivTa Oµ,oV, as is usually done, making reference to the 
objective impossibility of separating it.112 The greatest difficulties on 
this path lie not in Pythagorean customs, but in our sources: the 
further we depart from mathematics, the less reliable they become. 
Thus in astronomy Pythagoras is credited with numerous ideas which 
could not possibly have been his. This is primarily due to the fact that 
the ancient Greek historiography of mathematics suffered far fewer 
distortions than doxography, which included the astronomical the­
ories of the Presocratics. Late doxography also links with Thales -
who, like Pythagoras, did not write anything - a large number of 
astronomical discoveries made two to three hundred years after him, 
whereas the tradition on his theorems, which stems from Eudemus' 
History of Geometry, is much more reliable.113 In philosophy the 
situation appears even more fraught with problems than in astron­
omy. The interpretation of Pythagoras' views in a Platonic spirit, 
which began in the Academy (below, §§12.1-2), seriously restricts 
our chances of accessing his original philosophical ideas. None of 
this, however, bears any relation to the nature of the Pythagorean 
community. 

(f) Sect avant la lettre? 

References to a 'sect' or an 'order' founded by Pythagoras, and 
descriptions of these taken from late sources, are found in practically 
all books on Pythagoreanism. These terms are usually applied in a 

VP 158 he is more precise: s,ome works were written by Pythagoras, while others were 
taken down on the basis of his lectures, which is why the writers did not give their 
names, but ascribed everything to Pythagoras. See also VP 88; Comm. Math., 77.18f. 

112 Thus Guthrie, i. 149£:, for example. 
113 On astronomical discoveries, see below, 322 f. On the differences between the 

history of the exact sciences and doxography, see Zhmud, Origin, 147 f., 153 ff. 
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(semi• )metaphorical way, per analogiam, so they can easily be re­
placed by others: religious fraternity, cultic community, and the like. 
What is meant is that the Pythagorean community was religious and 
resembled what we are used to calling a sect or an order. 114 In 1982 
Burkert decided to place this concept on a methodological founda­
tion. Relying on the work of Bryan Wilson on the sociology of 
modern sects, 115 he attempted to demonstrate that the Pythagorean 
community met the basic criteria of a sect proper, and therefore did 
not simply resemble a sect; it was one. 116 To what extent is such a 
procedure justified? I will note here that my doubts and objections 
bear on the methodology, not the principle. There are no reasonable 
grounds for believing that antiquity should remain an area free from 
the application of the modern methods of the social sciences and the 
terms developed by them. In this case, however, it is not a matter of 
novelty. Both a/pwis and its Latin equivalent sec/a are venerable old 
terms. Beginning with Hippobotus' II <pi aipeu<wv, they were attrib­
uted to the philosophical schools, and later to the Pythagorean school 
as well.117 The problem is that the term 'sect', used in the sociology of 
religion, was developed on the basis of material from Christianity, 
and it may be applied to Greek religion with the same measure of 
success as the term 'heresy'. Whatever our definition of'sect', whether 
theological or sociological, its opposition to the dominant system of 
religious beliefs and values in a given society remains fundamental. 118 

In a polytheistic religion, which knew no church, no theology, no 

114 'The Pythagorean Order was simply, in its origin, a religious fraternity' (Burnet, 
89). 'Analogies are always misleading if taken literally,' observes von Fritz (Pol., 96 f ), 
comparing the Pythagoreans with an 18th-cent. Masonic order. 

11 B. Wilson, Sects and Society; A Sociological Study of Three Religious Groups in 
Britain (London, 1961); id., Religious Sects: A Sociological Study (London, 1970). 

116 Burkert, 'Craft', 12ff.; his example has been followed by Riedweg, Pythagoras, 
129 ff.; C. Macris, 'Pythagore, un maitre de sagesse charismatique de l'epoque archa­
:ique', in G. Filoramo (ed.), Come nasce una religione: il carisma profetico come fattore 
di innovazione (Brescia, 2003), 255 f.; J. Taylor, Pythagoreans and Essenes, Structural 
Parallels (Leuven, 2004), 48 ff. 

117 Gigante, 'Frammenti di Ippoboto'; ai'prnis applied to the Pythagoreans see 
e.g. Porph. In Ptol. Harm., 37.6, 104.1; Simpl. In Cat., 3.31. 

118 M. Weber defined a sect as a voluntary association with restricted membership, 
and churches as compulsory associations with universalistic aspirations. His research 
was continued by E. Troeltsch in The Social Teaching of the Christian Churches 
(London, 1931). B. Wilson, who focused his study on the non-traditional Christian 
sects of the 19th and 20th cents, tried to move away from the sect-church opposition, 
but retained as a central criterion a sect's protest against 'the orthodox system of 
religion' - which is what did not exist in ancient Greece. 
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sacred scripture, no dogmas binding upon all adherents, a religion 
which had absorbed one foreign cult after another, this opposition 
loses all meaning. 119 Although Bryan Wilson endeavoured to develop 
a general typology of religious sects, there is absolutely nothing in his 
work to indicate a readiness to include Greek religion in it. On the 
contrary, he warned of the dangers of theorizing that was divorced 
from reliable empirical data: 'The danger in sociological theory is 
always that models are likely to be mistaken for reality; explanatory 
principles too. often become substitutes for factual knowledge.'120 In 
the case of Pythagoreanism this danger is all the greater because, 
besides 'sect', Burkert applies such terms as 'puritahism' and 'sha­
manism', without explaining how all these relate to one another. 

Burkert made very free use of Wilson's typology, 121 and his appli­
cation of selected features of a sect to the Pythagorean material is 
extremely problematic. Some of them (communal property, action 
against apostates) are not supported in the sources, while others 
(regular group meetings) are typical of a political association such 
as the Pythagorean hetairia. 122 The 'alternative life style', which 
characterizes Empedocles (D.L. VIII, 73), to some extent Socrates, 
and especially the Cynics, is not linked in the tradition with any of the 
Pythagoreans known to us. The 'Pythagorean way of life', noted 

119 See e.g. K. Rudolph, 'Wesen und Struktur der Sekte', Kokalos 21 (1979), 253: 
'Eine Sekte ist eine religiose Gruppe oder Gemeinschaft, die sich im Rahroen einer 
Stifter-, Buch, Offenbarungs- oder Bekenntnisreligion gebildet hat ... Sekte ist kurz 
gesagt religionswissenschaftlich "Kleingemeinde" im Gegensatz :tur beherrschenden 
"Gro~gemeinde"'. S. G. Wilson, 'Voluntary Associations: An Overview', in Kloppen­
borg et al. (ed.), Voluntary Associations, 15: 'The dominance of the church-sect 
distinction in modern discussions of sectarianism, usually with reference to a histori­
cally limited period, makes it a particularly treacherous and problematic category to 
transfer to the ancient world.' 

120 B. Wilson, 'A Typology of Sects', in Types, dimensions et mesure de la religiosite 
(Actes de la X Conference Internationale; Rome, 1969), 35. 

121 Cf. Wilson, Sects and Society, 3-4, 325- 7; id, Religious Sects, 22-35; Burkert, 
'Sect', 3. Three ofBurkert's central features of a sect are absent in Wilson's definitions 
of a sect: an 'alternative life style', 'regular group meetings', and 'some sort of 
communal or co-operative property'. 'Action against apostates' only formally corre­
sponds to 'expulsion' in Wilson, who stresses the weakening of the rigoristic principles 
of early sects. Burkert, on the other hand, in contrasting 'sect' and 'religion', omits one 
of Wilson's key components: the orthodox system of religion. All other writers (above, 
166 n. 116) follow Burkert rather than Wilson. 

122 On common property, see above, 149; action taken against apostates belongs to 
the realm oflegend or applies to political opponents, not to religious apostates (above, 
97f.). On the Pythagoreans' political avvE8p1a, see above, 146. 
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approvingly by Plato (Res. 600a-b), was certainly not seen by him as 
an 'alternative', bnt merely as different from that of the majority, and 
moreover as better. Among its exponents, Plato was thinking first and 
foremost of Philolaus, Archytas, and their associates. There is no 
reason to project onto them the style of life of Diodorus of Aspendus 
or the Pythagorists of comedy. 123 'A high level of spiritual integration, 
agreement on beliefs and practices, based on authority, be it a charis­
matic leader or a sacred scripture' is a poor match for what we know 
of the philosophy and religion of the Pythagoreans. Their philoso­
phical theories were highly individual; they never had any sacred 
scripture; and the contradictions in our sources concerning metem­
psychosis and the vegetarianism that was linked with it are so great 
that it is impossible to see them as binding dogmas of Pythagorean 
religion.124 As a result it is not difficult to foresee that the same fate 
awaits the Pythagorean 'sect' as shamanism, which has already been 
abandoned as incapable of explaining anything in the religion of 
Archaic Greece. 

123 On Diodorus of Aspendus see abo_ve, 131 f.; on the Pythagorists and the taboos 
contained in the 'symbols', see below, 179f., 192f. 

124 See below, 222 f£ Metempsychosis is not attested in the case of a single 
Pythagorean kno-wn to us. 



5 

Mathematici and Acusmatici. The 
Pythagorean 'Symbols' 

5.1 TWO TRADITIONS 

The tradition of the Pythagorean 'symbols' appears to be inseparable 
from the story of their cnstodians, the mathematici and the acusma­
tici. The very existence of the 'symbols' presupposes the presence of 
people who understood the meaning of the wisdom contained in 
them and did as they prescribed or forbade. However natural this 
supposition may seem, it is quite wrong: from the outset these tradi­
tions were independent of each other. While the Pythagorean 'sym­
bols' were known as early as the fifth century, the mathematici and 
the acusmatici appeared in Greek literature in the Imperial age, 
becoming joined with the 'symbols' for a short time only at the end 
of the third century AD. 

The problem of the Pythagorean 'symbols' and their bearers, whose 
appearance came so late, is a convenient point for us to move from an 
analysis of the Pythagorean community to a consideration of Pytha­
gorean religion. The subject of religion has, of course, arisen more 
than once in the preceding chapter and for a perfectly understandable 
reason. After the Pythagorean tradition as such ended in the mid­
fourth century, the ancient Greek tradition of the Pythagoreans came 
more and more to depict them as a religious fraternity. In this sense 
there is nothing new in principle in the story of the mathematici and 
the acusmatici; it is one of the many fictions engendered as ancient 
Pythagoreanism underwent interpretation over many centuries. 
As distinct from the mathematici and the acusmatici, the 'symbols' 
were not a late invention. Some proportion of the 'symbols' known in 
antiquity did actually exist in the sixth-fifth centuries, some of them 
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connected with Pythagoreanism. It is this which makes the problem 
of the 'symbols' particularly difficult, since endeavours to establish 
precisely which part of them was related to the Pythagoreans, and 
precisely what that relationship was, lead inevitably to a result which 
is only approximate. 

The 'symbols' are short sayings divided into three kinds (DK 58 
C 4) according to the question they answer.1 The first kind answer 
the question, 'What is ... ' (Ti Janv;). For example: What are the Isles 
of the Bies!? - The sun and the moon. What is the Oracle of Delphi? -
The tetractys, i.e. the harmony of the Sirens. What are the planets? -
The dogs of Persephone. What is the sea? - The tears of Cronus. 
What are the Pleiades? - The lyre of the Muses. What are the Great 
and Little Bear? - The hands of Rhea. What is the rainbow? - The 
brightness of the sun. What is the sound of bronze when it is struck? -
The voice of a daemon imprisoned in the bronze. What is an earth· 
quake? - A gathering of the dead. What is an echo? - The voice of 
mightier beings. The second kind answer the question, 'What is 
most ... ?' ( Ti µ.6Awrn;). For example: What is most just? - To 
sacrifice. What is holiest? - Mallow leaf. What is wisest? - Number, 
and in the second place is he who gave names to things.2 What is 
wisest among us? - Medicine. What is strongest? - Insight. What is 
most truly said? - That men are wicked. What is finest? - Harmony. 
Finally the third, the most important kind, already discussed above, 
contains precepts and prohibitions (-r{ 0El 1Tprfr-rElV ~ µ~ 11pd-r-rEiv;). 
On rising, one should straighten the bedclothes and eliminate the 
traces of one's presence. One should put on the right shoe first. One 
should sacrifice and enter the temple barefoot. Libations should be 
poured over the handle of the cup, etc. One should not use the public 
baths, speak when there is no light, walk on public roads, wear the 
images of gods on rings, have children by a woman who wears gold 

1 This schema probably goes back to Aristotle (Delatte, Lit., 284; Burkert, 169, 
173). 

2 0 -rols 1rp6.yµaai T(i Ov6µarn 0111-£1!0<; (Ael. VH IV,17, cf. Iamb. VP 82) is most 
likely a later addition (Burkert, 169 n. 22), based on the Cratylus (H. Steinthal, 
Geschichte der Sprachwissenschaft bei den Griechen und ROmern, 2nd edn. (Berlin, 
1890), 153f.). See: 0 0EµEvo,: 1rpWTor;; -rU Ov6µ,arn (43665); cf. 419a4, 427a6, 437c5, 
;138~1. Prod. I~ Crat.', 16.l~f.: ''On T1S Kpa

1

TV>..ov
1 

86frys y?'o~Ev flv~ay6p~s :;E Kai 
ETriKovpos . .. Epwn10n,; yovv II v0ayopas, n aofwTaTov Twv ov-rwv· api0p,os EfY)· -r{ 
OJ 8€VT€pov Eis aof{av, 0 -rtl Ov6p,arn Tofs 11pdyp,aal 0EfJ,Evos. 
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jewellery, step over a yoke, break bread, poke the fire with a sword, 
pick up what has fallen from the table, sacrifice a white cock, etc. 

The Pythagorean 'symbols', in particular the third kind, enjoyed 
enduring and ever increasing popularity in antiquity. The first com­
mentary on them in writing, by Anaximander of Miletus (the 
Younger), probably appeared c.400;3 Aristotle made extensive use of 
it in the monograph On the Pythagorear/s.4 Whether Philochorus' 
book ll Epi av0~6Awv, known to us only by its title, was related to the 
Pythagorean 'symbols' or to something else remains under discus­
sion. 5 The 'symbols' formed part of the Hellenistic biographies of 
Pythagoras;6 Alexander Polyhistor wrote a special work On Pythago­
rean Symbols in the first part of the first century.7 Androcydes' 
pseudo-Pythagorean treatise with the same title, highly influential 
in the subsequent tradition, probably belongs to the same century. 8 

Plutarch took an active interest in the 'symbols', devoting a chapter of 
his Table Talks to the topic. Lucian, the Sophist Aelian, author of 
Historical Miscellany, and Athenaeus all wrote about them. 9 The 
'symbols' have an important place in the biographies of Diogenes 

3 E. Schwartz, 'Anaximandros' (no. 2), RE2 (1894), 2086; Philip, 148 n. 3; Burkert, 
166 n. 2. 

4 Fr. 194-6 (fr. 197 does not belong to Aristotle: Rohde, 139 n. 1; Hi:ilk, 38 f.; 
Burkert, 166 n. 4). The 'symbol' 'What is most beautiful of bodies and figures? -The 
sphere and the circle' (D.L. VlII, 35), goes back not to Aristotle but to Alexander 
Polyhistor (see below, 171 n. 7), who used his material. Rose and Ross excluded this 
and the next two 'symbols' from Aristotle's fragment (fr. 195 = fr. 5 Ross), Diels 
bracketed them (58 C 3), to indicate that they do not belong to Aristotle; cf. Delatte, 
Lit. 277, id., Vie, 239; Burkert, 169 n. 18, 169 n. 23. The idea of the perfection of the 
sphere is expressed most fully in the Timaeus. Td €'rrlrrE8a and Td CfTEpHi point to 
developed mathematical terminology, see Pl. Res. 528a9, Tht. 148b2, Phil. 54c4 (nl 
Jrr{rrEM TE Kal crnpEri). 

5 FGrHist 328 T 1.16. In view of Philochorus' interest in religion and that he wrote 
on Pythagorean women (above, 68 n. 29), this supposition seems plausible (Burkert, 
167 n. 6). 

6 See Hermippus fr. 22-3 = FGrHist 1026 F 21-22. 
7 FGrHist 273 F 94. The only fragment of this work contains no 'symbols' (see 

below, 193), but we find them in Alexander's excerpt from the Pythagorean Memoirs, 
in which he also inserted material fom Aristotle's collection (D.L. VIII, 33-36 = F 140 
= Arist. fr. 195). The Pythagorean Memoirs already contain neo-Pythagorean doc­
trines, see above, 10 n. 18, 71 n. 44, 90 n. 128, and below, 423 f. 

8 Androcydes (Tryphon, De tropis, 193.31 f.); Nicom. Ar. l,3; Clem. Strom. V,8,45; 
Iamb. VP 145; Theol. ar., 52.8); H6lk, 40 f.; Burkert, 167. See below, 192 f. 

9 Plut. Quaest. conv. 727 A, De Isid. 354 E, De lib. educ. 12 D-F, Num. 14; Luc. Gall. 
4, Ver. hist. 2,28, Vit. auct., 3-6; Ael. VH IV,17; Athen. II, 65 f, Vll, 308c, X, 452d-f. 
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Laertius, Porphyry, and in particular Iarnblichus. 10 There are refer­
ences to the 'symbols' in many Christian writers and in late antique 
commentators; 11 the Neoplatonist Hierocles (fifth century AD) in his 
commentary on Pythagoras' Golden Verses collected some fifty of 
them. Interest in the topic was maintained in Byzantium and in the 
medieval Arabic tradition and became particularly brisk in the age of 
the Renaissance. 12 The fate of the mathematici and acusmatici was 
quite different. First emerging in the writings of Clement of Alexan­
dria ( c.150-215 AD) they achieved a rapid, but short-lived rise to fame 
in neo-Pythagorean biography, in Porphyry and particularly in Iam­
blichus. After Iamblichus, in fact not a single writer in antiquity 
mentions the mathematici and acusmatici. 

The two traditions levelled in popularity only in modern times, 
when they became an indispensable element of any general work on 
Pythagoreanism. 13 With the passage of time the history of the mathe­
matici and acusmatici acquired increasing significance, since it be­
came evident that it could be used with equal success to support quite 
different positions. For example, those who hold that philosophy, 
science, and religion (expressed in the 'symbols') coexisted in Pytha­
goreanism from the outset postulate that there were two directions 
among Pythagoreans: the mathematici were initiated into the philo­
sophical and scientific doctrine of Pythagoras, while it fell to the 
acusmatici merely to observe strictly his religious precepts. On the 
other hand, those who regard philosophy and science as appeariug in 

10 D.L. VIII, 17-18, 34-5; Porph. VP 37, 41-5; Iamb. VP 82-6, 103-5. Iamblichus 
also dealt with the 'symbols' in Protrepticus (104.26 ff.) and wrote a special work II Epl 
avff6Awv (VP 186, Protr, 112.2; ~ee HOlk, 20, 66f.; J?illon, Iamblichifragmenta, 24). 

Clem. Strom. V,5,27~30; H1ppol. Ref VI,27; H1eron. Adv. Ru.fin. IIl,39f.; Stob. 
III,1,199; Hierocl. In Carm. aur., XXVl,5; Prod. In Tim. I,30.4f., 11,246.7; Damasc. 
Prine., 93.20; Simpl. In Epict., 134.50; Philop. In de An., 116.31 f.; In Phys., 610.19. In 
more detail: A. Hiiffmeier, Die pythagoreischen Spriiche in Porphyrios' Vita Pytha­
gorae, Kapitel 36 (Ende) bis 45 (diss. Miinster, 2004), 9f. Almost all ancient and 
medieval parallels are assembled in this extensive work. 

12 The article on the 'symbols' in the Suda is almost bigger than Pythagoras' 
biography. On the interpretation of the 'symbols' in the Middle Ages and the 
Renaissance: Celenza, Piety; Huffmeier, SprUche, 21 f., 33 f. 

13 Among specialized works we note some learned dissertations on the 'symbols': 
H0Th:.; Boehm; Hi.i.ffmeier, SprUche. Corssen, 'Schrift', supported by Bertermann, De 
Iamblichi, and Delatte, Lit., 285 f., developed an interesting theory on Androcydes' 
book (see above, 10 n. 21), which was not confirmed. Delatte, Lit., 271 ff., and Burkert, 
166 ff., dealt with the two traditions in particular detail. On the mathematici and 
acusmatici see von Fritz, 'Mathematiker'. 
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Pythagoreanism later, as a result of a transformation of Pythagorean 
religion, paint the early Pythagorean community as a religious com­
mune totally subject to the rules established by Pythagoras and 
preserved in the 'symbols', ascribing the division of the school into 
mathematici and acusmatici to the second half or even the end of the 
fifth century. Rohde proposed an interesting intermediate version. 
Recognizing that the mathematici and acusmatici were a later inven­
tion, he supposed that the ancient commentators had attempted to 
use it to explain the opposing sides of Pythagoreanism, bringing 
together in time the Pythagorean 'myth' and 'logos', which in reality 
(i.e. from the standpoint of notions prevalent at the end of the nine­
teenth century) belouged to different periods. 14 

Before moving to analyse the separate and the combined develop­
ment of the two traditions, it is important to establish a number of 
indisputable facts. First, the term acusmata, the name commonly 
used for the Pythagorean 'symbols' in contemporary scholarship, is 
certainly not Pythagorean and is merely misleading. Although the 
word if.Kova1w ('that which is heard') was current in classical times, it 
was first applied to the Pythagorean 'symbols' by Iamblichus. 15 The 
whole of the tradition which preceded him, including Porphyry, 
usually called these sayings avµ{3o>ta;

16 Iamblichus himself uses this 
term in Protrepticus, which presents a whole collection of these 
commandments, and elsewhere.17 It is revealing that Iamblichus' 
innovation made no impression in antiquity: after him everyone 
continued as before to write of aVµf3oAa, not of dKoVaµara.18 

Second, even were one to suppose that there were different move­
ments or groups within ancient Pythagoreanism ( about which the 

14 Rohde, 107f., 138f. Cf. Zeller, i. 415 n. 1: division into two groups is the in~ 
vention of the neo-Pythagoreans. 

15 VP 82-3, 85. Hilifmeier (SprUche, 13 n. 40) notes that U1rnvaµa occurs in the 
second pseudo-Platonic letter 'in einem vergleichbaren Zusammenhang'. Neverthe­
less the subject of the letter is the 'secret' and hence oral teachings of Plato, not the 
Pythagorean 'symbols'; the word d,wVaµarn occurs once (314a3, cf. nearby AEy6µEva 
and dKov6µEva) and has no terminological meaning. 

16 Anaximander of Miletus (FGrHist 9 T 1), Aristotle (fr. 196), Philochorus (see 
above, 171 n. 5), Alexander Polyhistor (FGrHist 273 F 94), Androcydes (Iamb. VP 
145; Theo!. ar., 52.8), Plutarch (Quaest. conv. 727 A), Clement (Strom. V,5,27-8), 
Diogenes Laertius (VIII, 17), Porphyry (VP 41-2). For alternative terms for the 
'symbols' see below, 193 n. 91. 

17 VP 2, 103-5 passim, 186,227; Protr., 104.26££.; IIEpi avµ,f36Awv (above, 172 n. 
10); Holk, 20. 66 f. 

18 See above, 172 n. 11. 
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sources of the classical period are resolutely silent), they could not 
possibly have been called mathematici and acusmatici. The word 
µ.a0~µ.aTLd, first occurs in one of the late dialogues of Plato (Soph. 
219c) and was most probably introduced either by him or not long 
before him. 19 When Archytas wrote about his Pythagorean predeces­
sors who had studied mathematics (B 1), he called them oi .,,,pi 
1.w0~µ,aTa, not µ,a077µaTlK0£. In first- and second-century AD sources 
we find 1.w817µ,anKo{ among other categories of Pythagoreans,2° but 
the first to refer to a division of the school into mathematici and 
acusmatici was Clement of Alexandria, to whom belongs also the first 
use of the term dKovaµ.aTLKDi (Strom. V,9,59). The mathematici and 
acusmatici become the main groupings of Pythagoreans in Porphyry 
and Iamblichus. 21 Accordingly the dKovaµ.arn, which only appear in 
Iamblichus, occur in those sections which deal with the acusmatici. 22 

Evidently it seemed natural to him that the acusmatici should have 
acusmata; it was also important to emphasize the oral nature of their 
wisdom, which was not at all implied by the term avµ.f3oi.ov. After 
Iamblichus, as has been noted, the mathematici and acusmatici prac­
tically vanish from ancient literature,2 3 while other names remain in 
use.24 Hence it was in Iamblichus that the tw-o ancient traditions) 

19 Words with the suffix -tKoc; appear in large numbers at the turn of the 4th cent., 
owing to the influence of the Sophists, it is supposed: A. N. Ammann, -iKoc; bei Platon 
(diss. Freiburg, 1953); A. Willi, The Languages of Aristophanes: Aspects of Linguistic 
Variation in Classical Attic Greek (Oxford, 2003), 142ff Plato has about 350 such 
words. 

20 Anon. Phot. 438b19-23; Aul Gell. 1,9,1-8; see below, 184. 
21 Porph. VP 37; Iamb. VP 81, 87-8, Comm. Math., 76.16-77.24. In Porphyry they 

oust all other groups; Iamblichus has also politici, whom he associates at times with 
mathematici, at times with acusmatici (c£ VP 89 and 150), as well as Pythagorists (VP 
80-1). 

22 Apart from VP 82-3, 85, IJ.Kovaµa in its 'Pythagorean' meaning occurs ouly in 
one place (VP 140), but not in any other oflamblichus' books (in VP 245 &xoi5aµaTa 
is rather 'oral teaching' in general than 'symbols'; cf. Burkert, 175 n. 74 'musical 
entertainment'). If the term riKovaµa was used by Aristotle (thus H0llc, 12 f., 39; 
Delatte, Lit., 279f.; Burkert, 175, 196), why do we not find it in Aristotelian material 
in Diogenes Laertius, Aelian, and Porphyry (fr. 194-6), and how did it come to appear 
iniamblichus, who did not have access to a single ancient source? (cf. above, 75 n. 61). 
Both before and after Aristotle, in Anaximander and Philochorus, these sayings were 
called ai5µf3o>..a (above, 173 n. 16). 

23 A brief mention of 'the acusmatic Hippasus' in Syrianus (In Met., 123.7) and 
Stobaeus (I,49,32) is a quotation from Iamblichus (cf. In Nie., 10.20; Stobaeus cites 
Iamblichus' llep/ ifivxTJS'). 

24 Prod. In Tim. 1,22.11; Schol. Theocr., XIV,Sb-c; Suda, s.v. Pythagoras, p. 267.15 
Adler. 
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having reached the high point of their development, became so 
closely intertwined that many still see the connection between them 
as indissoluble. 

In order not to invent new terms, I will call the two supposed 
categories of Pythagoreans mathematici and acusmatici, having full 
regard to the conventionality of these names. In fact the fundamental 
problem is not what the various groupings or categories of Pythago­
reans were called - 'Pythagorics' and 'Pythagorists', 'esoterics' and 
'exoterics', or mathematici and acusmatici - but whether such a 
division did indeed exist in ancient Pythagoreanism. In its application 
to the 'symbols', the problem can be formulated thus: was there in the 
history of ancient Pythagoreanism a period in which the precepts and 
taboos they contain were observed to the letter, and, if there was, then 
what circle of persons was affected? 

5.2 IN SEARCH OF THE ACUSMATICI 

As we have already established (above, Ch. 4), the Pythagorean 
community was not a religious fraternity, but a political hetairia; 
consequently the 'symbols' could not have been a code of conduct 
for all early Pythagoreans. 25 The way of life of the Pythagorean 
aristocracy as a whole, to the extent that we can conceive it, was in 
many aspects dose to the way of life of the Greek aristocracy of the 
sixth-fifth centuries. Pythagoras merely modified it, taking account of 
new ideas,26 some of which were held, not only by him, but also, for 
example, by Xenophanes (a reflective attitude to religion, rejection of 
luxury, an increased role for ao</>fo, etc.).27 If, though, specific Pytha­
goreans from Alcmaeon and Hippasus to Archytas and Xenophilus 
are considered, then, in those cases where we can distinguish their 
individual traits, it is evident that they in no way resemble people 
prepared to subjugate their lives to the observance of such command­
ments. There is not so much as a hint of any taboos in any of the 

25 Philip (138 ff.) firmly emphasizes this circumstance. Cf. von Fritz, 'Mathemati­
ker', 12 f. 

26 See E. Stein-Holkeskamp, Adelskultur und Polisgesel/schaft. St11dien zum grie­
chischen Adel in arcliaischer und klassischer Zeit (Stuttgart, 1989) (criticism of the 
aristocracy: 123 f.). 

27 See Bernhard, Luxuskritik, 51 ff. 
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sources relating to them. If, however, all those regarding whom 
evidence has been preserved were mathematici, who then were the 
acusmatici? Iamblichus says that the acusmatici stem from the poli­
ticians, who, at their age, did not have the leisure to listen to detailed 
expositions of Pythagoras' teachings, which were therefore provided 
to them in the form of brief maxims (VP 88). Could, however, people 
who comprised the political elite of Magna Graecia accept such a 
form of ritualization of their lives, which would have the effect of 
isolating them from the rest of the political class, making them the 
butt of general mockery? When, c.450, the wave of anti-Pythagorean 
outbreaks swept southern Italy and 'the best men in each city per­
ished' (Polyb. 11,39,1, from Timaeus), were these the men who were 
not to walk on public roads, not to step over a yoke, and not to speak 
in the dark?28 Anyone who answers 'yes' to. these questions will have 
also to explain why it is that contemporary sources are silent on all 
this. Greek comedy from Epicharmus onwards held up to ridicule 
things much more innocuous. Why then was Epicharmus silent in 
this instance, while Cratin us preferred to mock Hippon' s philosophy, 
not this superstitious ritualism never encountered in the Greek world 
either before or after the Pythagoreans? After all, any observance of 
the literal meaning of the 'symbols' must have been patently obvious 
to all around, uulike the geometric theorems and experiments in 
acoustics, which were of interest only to few and hence left no direct 
trace in the fifth-century tradition of Pythagoras (above, §1.1). 

The regulation of life prescribed by the 'symbols' is in striking 
contradiction, not only to what we know of the hetairiai of the 
sixth-fourth centuries,29 but also to what we know of the thiasoi of 
the time. The rules of the internal life of the thiasoi which have come 
down to us are no different from the usual norms of life in a polis;30 

they contain no taboos like the Pythagorean taboos. Nor does the 
Pythagorean 'catechism' resemble the rules of the religious societies of 
the Near East, like, for example, the Qumran community or the 
monastery of St Pachomius. Their charters are of a quite different 

28 Von Fritz, 'Mathematiker', 22 f., 26, supposed that the acusmatici appeared after 
the political disaster of the mid-Sth cent. Wishing, unlike the mathematici, to preserve 
the old doctrine without any change, they 'understood many things more literally and 
narrowly than was originally intended'. 

29 Some of them, in Athens at least, were defiantly areligious and even profaned the 
mysteries (Calhoun, Athenian Clubs, 36f.). 

30 See above, 144 n. 22. 
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nature and do not contain the primitive superstitions of which the 
'symbols' are full. The way oflife and the conduct of the members of 
the Qumran community, totally isolated from the outside world, were 
most harshly regulated; any infringement brought strictly graduated 
punishment. It was forbidden to doubt the teachings of the commu­
nity, to oppugn its principles, to slander, to lie, to display temper, 
anger, or malice, to appear naked in front of one's fellows, to sleep, 
spit, or langh loudly during an assembly or to leave without a reason, 
to communicate with anyone expelled from the community, etc.31 

However deeply these 'fanatical separatists', as the expert on Qumran 
Garcia Martinez calls them, were obsessed with their ritual purity, 
they placed moral injunctions at the basis of their communal life and 
committed them to writing ( only a ban on gesticulating with the left 
hand could be counted as a superstition). 32 Their code reveals a real 
life, austere though it may have been, constrained by religious dis­
cipline.33 What kind of life lies behind the precepts of the 'symbols'? 
What do they regulate, and to what end? In Greek religion, unlike the 
ethical monotheism of Judaism and Christianity, the main role was 
played by the cult. The commandments, however, for the most part 
are unrelated to the cult;34 they totally regulate a man's entire daily 
life. Burkert writes: 

31 L D. Amusin, Kumranskaia obshchina (Moscow, 1983), 124 f.; F. Garcia Marti­
nez (ed.), The Dead Sea Scrolls Translated, 2nd edn. (Leiden, 1996), 3 ff.; for a detailed 
list of 'crimes' and 'punishments' see J. Baumgarten, 'Judicial Procedures', in Ency­
clofedia of the Dead Sea Scrolls (Oxford, 2000), 458 f. 

2 Cf. however a precept of Chilon, one of the Seven Sages: Aeyovrn µ0 T0v XEi:pa 
KlVEi:v.-·µ,aviKOv ydp (D.L. I, 70). 

33 The rule of the monastery of St Pachomius is notable for even greater detail 
(Khosroev, Pakhomii Velikii, 391 ff.). The only regulation common to the Pythagor­
eans and the Pachomians which can be found is a ban on speaking in the dark, but the 
reason for its introduction into the monastic rule is anything but superstition. 

34 Boehm, drawing no distinction between the early and late sources, treated all 
the commandments attributed to the Pythagoreans as ancient Pythagorean super­
stitions. Consequently, the main source of the cultic precepts of the Pythagoreans 
(seven of the ten commandments in Boehm, nos. l, 2, 4, 5-7, 10) turned out to be 
the pseudo-Pythagorean 'hpOs ,\6yos in Latin (?) cited by Iamblichus (VP 152-156); 
Thesleff, 167 f., dates it to the 1st cent., but it could be much later. From this work, 
which paints Pythagoras as the primogenitor of a significant portion of Greek 
rituals, Boehm took 15 of the 75 commandments he comments on, not one (!) of 
which coincides with the commandments from the traditions of Aristotle or An­
drocydes (cf. below, 192 f.). 
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To take the acusmata seriously means an almost frightening constric­
tion of one's freedom of action in daily life. Whether a Pythagorean gets 
up or goes to bed, puts on his shoes or cuts his nails, stirs the fire, puts 
on the pot, or eats, he always has a commandment to heed. He is always 
on trial and always in danger of doing something vvrong.35 

What could lead us to believe tbat tbe Pytbagoreans took these taboos 
seriously? Neither tbe classical nor the later sources know of a single 
Pythagorean (named or unnamed) who did not poke the fire witb a 
sword, or break bread, or speak in tbe dark. Whenever the subject 
arises, we learn, not of a real person, but of the sayings which contain 
tbese taboos! In tbe entire tradition of the 'symbols' nothing is said 
about the punishment of transgressors in tbis or the afterlife, 36 or 
about rewards for the strict observance of the commandments. Did 
expulsion from tbe commune or fearful torment in Hades await those 
who walked on public roads? Did those who shunned public baths 
hope to achieve the eternal bliss which the members of the Qumran 
community and the early Christian monks looked forward to? The 
sources say nothing about tbis, which once again demonstrates that 
the commandments, in the form in which tbey have come down to us, 
were not rules for life, but sayings, a part of religiously coloured 
folklore. They were interesting to interpret, but not obligatory to 
observe, in any case not without additional religious authority. 

Revealing in this respect is tbe argument of the Etruscan Lucius, 
Plutarch's friend, who asserted that Pythagoras was also an Etruscan, 
!bough not through his fatber, as was held by many, but by birth and 
upbringing, since the Etruscans were tbe only nation actually to 
observe and preserve the Pythagorean 'symbols', such as 'do not 
keep swallows at the house', 'pour libations over tbe handle of tbe 
cup', 'do not step over a broom', etc.37 Among the Greeks, including 
neo-Pythagoreans, of whom Lucius himself was one, 38 he knew no 
such people. Nor did Porphyry, who gave a symbolic interpretation of 

35 Burkert, 191. Riedweg, Pythagoras, 67: 'The life of the Pythagoreans was thor­
ou~hly ritualized by means of countless prohibitions and obligations.' 

6 According to Aristotle, the explanation of the ban on breaking bread, that it will 
affect the judgement in Hades, belongs to later commentators on the Pythagorean 
'symbols', not to the Pythagoreans themselves (Iamb. VP 86; D.L. VIII, 35 = Arist. 
fr. 195); see below, 196f. 

37 Taiirn ydp :!<p'ry TWv llv0ayopoKWv Aq6VTwv Kai: ypafP6vTwv µ6vovs :!py'{J TvppT)­
voVs EtwAaf31cia0ai Kai: fPvAdrrrn, (Quaest. conv. 727 B4-C7). 

38 See Hershbell, 'Plutarch's Pythagorean Friends'. 
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the Pythagorean commandments (VP 41-2). Iamblichus presents 
the 'symbols' as the cf,Aoaocfia, 86yµarn, aocf{a of the acusmatici 
(VP 81-2, 87): they were to be learnt by heart and preserved as divine 
commandments, but Iamblichus doggedly evades the question 
whether their literal meaning was actually observed. Moreover he 
understands perfectly well that, without an allegorical interpretation 
of the 'hidden' meaning of the 'symbols', they may seem 'silly and 
stupid gabble' (VP 105, 227). 

Let us take another approach to this problem. The tradition of two 
directions in Pythagoreanisrn, of which the story of the mathematici 
and acusmatici is a later version, sterns from the second half of the 
fourth century, when comedies mocking Pythagorists and Pythago­
rizers appeared on the Athenian stage. That these grotesque charac­
ters were the reflection of a certain historical reality is shown by the 
figure of Diodorus of Aspendus, who attempted to combine Cynicism 
with Pythagoreanism. 39 The question lies in what that reality was. 
Was there beyond the comic characters a community of superstitious 
ritualists who took seriously the observance of the dozens of precepts 
in the 'symbols'? Are they not these very acusmatici whom we cannot 
find at all,40 appearing though they do after the mathematici have 
disappeared? Let us take a closer look at thern.41 The first thing to 
strike one is that the Pythagorists come into being as rapidly as they 
vanish. Their stage life is limited to the second half of the fourth 
century. They are absent both from the Old and from the New 
Comedy, though both were eager to portray philosophers. Further, 
it is revealing that the comic Pythagorists do not appear on stage 
( they are merely talked about) and are, as a rule, anonymous, as for 
example in the Tombs and the Knapsack of Antiphanes, the Pytha­
gorist of Aristophon, and the Tarentines of Cratinus the Younger. 
Those who are named, for example Epicharides, Melanippides, 
Phaon, Phyromachus, and Phanus from the Tarentines of Alexis 
(58 E 1 = fr. 223 K-A), turn out to be, not indigent followers of 

39 See above, 132 f. 
40 Thus, e.g. Mfautis, Recherches, 10; Burkert, 198ff.; von Fritz, 'Mathematiker'; 

Giangiulio, Pitagora, i. 197 f. 
41 On Pythagorists in lvliddle Comedy see Weiher, Philosophen, 55 ff.; Mfautis, 

Recherches, 9 ff.; Burkert, 198 ff; Melero Bellido, Atenas, 65 f.; R HoSek, 'Die Gestalt 
des Philosophen auf der Biihne der mittleren attischen Kom6die', Graecolatina 
Pragensia, 13 (1991), 23-35; J. L. Llopis, 'Los pitag6ricos en la Comedia Media', 
Habis 26 (1995), 67-82; Arnott, Alexis, passim. 
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Archytas (who were of no interest to the Athenian public), but more 
or less well-known Athenians, 'some of them at least beggars or 
paupers whose paraded impoverishment allowed comic poets to 
explain their circumstances ludicrously as due to Pythagorist asceti­
cism'.42 Epicharides, who eats dogs after first killing them (Pythago­
rists eat nothing alive!), turns out to be a well-known spendthrift, 
Phyromachus an even better-known parasite and gourmand, whose 
appearance among indigent Pythagorists, dining on barley once in 
five days, must have been particularly appreciated by the Athenian 
public. 43 In front of us are supposed Pythagorists, i.e. Athenians 
whose way of life is played on through their illusory Pythagoreanism. 
In fact, as Aristophon in the Pythagorist declares, their beggarly 
way of living and their asceticism come from destitution: give them 
a portion of meat or fish and they will eat it with glee! (58 E 2 = fr. 
9 K-A). 

The impression is created that the character of the Pythagorist, 
cropping up in one comedy after another, is to be found only on the 
Athenian stage, to which in reality it owes its appearance. The Pytha­
gorists, not fortuitously, are ignored by all other contemporary 
sources,44 so the only real figure remains, as before, Diodorus of 
Aspendus. It does not follow that, since Alexis and Cratinus the 
Younger gave their comedies identical titles the Pythagorizing 
Woman and the Tarentines, we should seek Pythagorists in Tarentum 
or among women. Tarentum, which flourished under Archytas, is 
selected simply as a centre of Pythagoreanism known to all (and 
especially to Alexis, who was born in Thurii),45 while Pythagorean 
women, in whom other writers of the second half of the fourth century 
displayed an interest,46 remain for us the same literary characters as the 
Pythagorists themselves. 

42 Arnott, Alexis, 639. 
43 Ibid. 635, 640. In the Pythagorist (fr. 10 K-A) Aristophon compares his 

starving heroes with the notorious Athenian parasite Tithymallus and the politician 
Philippides, no less well-known for his thinness. On them see Arnott, Alexis, 60 f., 
245f., 449f. 

44 Weiher, Philosophen, 57; the pale, barefoot, and hungry Pythagorist from 
Theocritus' idyll (XIV, 3ff. "" 58 E) is, of course, a reminiscence of the comedy, 
which is indicated by his Athenian origin. 

45 The appearance of Pythagorists on the Athenian stage is in no way connected 
·with an emigration of Pythagoreans from Italy to Greece c.390 supposed by von Fritz 
(above, 108). 

46 See above, 68 n. 29. 
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The typical character traits shown by the Pythagorists also lead to 
the supposition that Middle Comedy did not so much copy reality as 
use the ready-made comic figure of the philosopher, with little rela­
tion to the particular school to which he belonged. In contrast to the 
acusmatici, obsessed with ritual purity, the Pythagorists are always 
dirty; they constantly go barefoot, not only when making sacrifices; 
like other philosophers, they wear only shabby cloaks; they live on 
grasses and cereals and drink only water, abstaining from meat and 
wine. The dramatists' choice of poverty to explain the Pythagorists' 
asceticism is on their conscience; let us suppose that we have before us 
a deliberately chosen way of life. Does it resemble what is prescribed 
by the 'symbols'? The only coincidence is abstinence from animal 
foods; the rest is all at variance: the Pythagorists did not observe what 
the 'symbols' required, and, the reverse, not one of the 'symbols' 
forbade drinking wine and wearing a clean chiton and sandals. This 
one coincidence, moreover, is incomplete: the 'symbols' demanded, 
not entire rejection of animal foods, but only abstinence from certain 
organs (e.g. the uterus and the heart) or certain kinds of meat (e.g. 
from non-sacrificial animals) and fish (Arist. fr. 194; Iamb. VP 85). 
Hence the Pythagorists turn out to be stricter than the acusmatici on 
one point and depart from them on all others. 

It is easy to surmise that it was vegetarianism, one of the main 
features of Pythagoreanism in popular tradition, 47 which became that 
final· touch which turned the customary comic character of the 
grubby, barefoot philosopher in his shabby cloak into the figure of 
the Pythagorist.48 In all other respects the Pythagorists are surpris­
ingly like Socrates and his pupils in Aristophanes' Clouds and 

47 Alexis in Attis (fr. 27 K-A) exalts Pythagoras through the words of a parasite: 
'The first to say that a wise man should not eat anything living was himself a wise 
man'. Subsequently this rule is easily evaded by a familiar trick: everything eaten by 
the hero of the comedy is already dead. See also Antiphanes' Neotfu (fr. 166 K-A) and 
below, 182 n. 52. 

48 The appearance of the Pythagorists at Pluto's feast (Aristophon, fr. 12 K-A = 58 
E 3) belongs among common themes in comedy, not to some special Pythagorean 
KaTa/3a<1,s e/s ';4,Sov. In Aristophanes' Frogs (758 ff.), the best representatives of each 
T9(.VrJ feast with Pluto, and Euripides, taking advantage of the rabble's favour, takes the 
place of Aeschylus. For a picture of gastronomic luxury in Hades see Pherecrates, fr. 
113 K-A. In contrast to this picture, in Aristophon the Pythagorists observe their diet 
even in the underworld. 
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other philosophers on the Athenian stage.49 The author of comedies 
Amipsias made fun of Socrates' shabby cloak as early as 423; in 
Aristophanes Socrates is poor and dirty, he suffers from cold and 
hunger and hence is pale, goes barefoot and does not drink wine -
exactly as the Pythagorists did!50 Like Socrates, the Pythagorists 
entice the simple into their toils with clever rhetoric, and their ,\6yo, 
,\<,TToi refer us directly to Clouds.51 If, however, the Pythagorists of 
comedy turn out to be the same construction of familiar components 
as the Socrates of comedy, who then was their actual prototype? 
They cannot be identified directly with the Cynics, whom they most 
resemble: the Cynics had no ban on meat. 52 However, Diodorus of 
Aspendus, who claimed acquaintance with Pythagoreans, actually 
was an indigent vegetarian, which may have been quite sufficient to 
earn the sobriquet of'Pythagoras' henchman' and 'Pythagorizer'. 53 If 
there were in Athens other such figures as Diodorus, comedy could 
have taken from them some crucial details, transforming the by now 
dated character of the poor philosopher, Socrates, into the figure of 
the indigent vegetarian-Pythagorist. The readiness of comic authors 
to adopt the successful devices of their colleagues is well known, and 
should caution us against identifying a particular comic type with 
some Pythagorean community existing at that time. In fact the 
comic writers themselves, calling their characters Pythagorists and 

49 For an analysis of the image of Socrates in comedy, see Weiher, Philosophen, 
5 ff.; K. J. Dover (ed.), Aristophanes. Clouds (Oxford, 1968), pp. xxxiiff. 

50 Amips. fr. 9 K-A c= D.L. II, 27-8; Ar. Av. 1554; Nub. 103, 175, 362 f., 414 f., 836 f., 
1112. Cf. 'the lean and hungry Sophists from the Lyceum' (Antiphanes, fr. 120 K-A); 
Weiher, Philosophen, 40 f. Seeing the resemblance of the Pythagorists and Socrates, 
Melero Bellido, Atenas, 83 ff., even supposed that the Pythagoreans were ridiculed in 
Clouds. 

51 Rhetoric: Cratinus the Younger's The Tarentines (58 E 3 = fr. 7 K-A); ,\6yoi 
i\err-ro{: Alexis' The Tarentines (58 E 1 ;;;c fr. 223 K-A), cf. Nub. 153,320, 1496. 

52 Weiher, Philosophen, 57 f. True, the Cynic Onesicritus maintained in conversa­
tion with an Indian gymnosophist 'that Pythagoras taught a similar doctrine, and 
enjoined his disciples to abstain from whatever has life; that Socrates and Diogenes, 
whose discourses he had heard, held the same opinions' (Strab. XV,65 ;;;c FGrHist 134 
F 17). Socrates' appearance in this company is highly symptomatic. - Another detail, 
uiwn?], found in Alexis' Pythagorizousa (58 E 1 ;;;c fr. 201 K-A), has a parallel in 
Diogenes the Cynic (D.L. VI, 31), who taught that one should make do with simple 
food and water and go about in only a cloak, barefoot, and silent (uiw1T1),\ol.!,;-). 

53 See above, 133 f. 
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Pythagorizers, were making it clear that they drew a distinction 
between them and the entirely respectable Pythagoreans of the past. 54 

5.3 FORMATION OF A LEGENb 

Although acusmatici cannot be found among the Pythagorists, in the 
end these two categories have turned out to be connected. Through 
their very obvious differences from the ancient Pythagoreans, the 
Pythagorists of comedy and the real Pythagorizers launched the 
tradition of the existence (and then the coexistence) within Pythago­
reanism of different directions, as a result of which the mathematici 
and acusmatici appeared. Admittedly, this took five hundred years. 
The historians and biographers of the late fourth century, as has been 
noted, did not notice the Pythagorists of comedy. Aristoxenus, often 
criticized for ignoring them, in this respect was no different from his 
contemporaries. Comments on Diodorns of Aspendus, including the 
very earliest, emphasize, not only his resemblance to the Pythagore­
ans, but also that he differed from them. Timaeus reports that 'he 
introduced the eccentric way oflife and pretended to have associated 
with the Pythagoreans' (FGrHist 566 F 16). According to Sosicrates 
(c.150), 'Diodorus adopted the wearing of a long beard, put on a worn 
cloak, and grew long hair, introducing this practice as an innovation 
in order to gratify a kind of vanity, since the Pythagoreans before his 
time always dressed in white clothing and made use of baths, oint­
ment, and the customary mode of hair-cut' (fr. 15, tr. Gulick). If 
Sosicrates still takes account of the difference in time between the 
Pythagorizing Diodorus and the Pythagoreans who lived before him, 
later it becomes erased, with the Pythagoreans and the Pythagorists 
becoming contemporaries. In scholia on Theocritus, who referred to a 
pale, barefoot, and hungry Pythagorist (XIV, 5 f.), we read: 

The Pythagoreans differ from the Pythagorists in that the Pythagoreans 
take great care of their bodies, whereas the Pythagorists lead a very 
simple and wretched life. Some consider that the Pythagorists accept the 

54 Sometimes, probably for the sake of variety, comedy also uses the usual terms, 
Ilv8ay6pnos (Alexis, fr. 201, 223 K-A) and Ilv0ayopiK6s (Antiphanes fr. 158 K-A; 
this last, however, is often corrected to Ilv0ayopwT~r;). Cf. Weiher, Philosophen, 56; 
Burkert, 198 n. 25. 
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rules of Pythagoras, but not his opinion, whereas the Pythagoreans hold 
to the same way of thinking as Pythagoras. 55 

Hippolytus formulates the same more briefly: the esoterics were 
called Pythagoreans and the others Pythagorists. 56 Elsewhere Hippo­
lytus reports that Pythagoras named these two groups esoterics and 
exoterics, initiating the first into the nobler sciences and the others 
into the humbler; he was, after all, said to engage in magic and 
invented physiognomics.57 Finally Iamblichus, who could not admit 
that followers of Pythagoras, however remote, might lead a life of 
poverty, provides the following explanation: Pythagoreans differ from 
Pythagorists in the same way as 'Attics' (}hnKo{) from 'Atticists' 
()hnKww{); Pythagoras identified the former as his true followers 
and the latter as emulators of these (VP 80-81 ). The only aspect of the 
way of life of the Pythagorists to be reported was that these retain 
their own possessions but meet together to study with one another. 

At some stage, alongside the binomial construct, there comes into 
being a trinomial, occurring first in an anonymous biography of 
Pythagoras in Photius. 58 Pythagoras' close associates become here 
Ilv0ayop,Koi, their pupils Ilv0ay6pEwt, and those who imitated 
Pythagoras outwardly and in some other way ( o/ Bi i!X\ws ¥ fw8Ev 
,71:lwrn{) Ilv8ayopwrni. Alongside this scheme another was pre­
sented: those who devoted themselves to 8Ewpia were called aE­

f3aanKo{; those who engaged in human affairs 'TToAinKo{; and 
specialists in mathematical sciences (geometry and astronomy) p,a-

871p,anKoi.59 On the whole these two divisions do not intersect, 

55 8mrfo€povai OE IIv8ayoptKo!. -rWv llv8ayopw-rWv, On oi' µEv llv0ayoptKol 1r6.aav 

rf;po~·r[Oa ~owVv-rai 
1

-roD, aWµa-ros, o[ ~E II, v8a";'opw-ra'i ,1rE~tw-raAµlvp Kai: ~VxµTJpfJ 
OmtT'[J xpwv-ra.. nv1:s 81c IIv8ayopw-rw; µ,EV Aeyovat -rovs o:rro8Exoµ€Vovs -ra Ilv0a­
y6pov, µ~ Bnas OE Tl}S f.n:fvov 8667s, IIv8ayoptKo-Vs 8€ -roVs T(i Ilv0ay6pov 
rfipovoDv-ras (XIV, Sa, cf. another version in XIV, Sc). - The oldest scholia to Theo­
critus stem from the 1st cent. 

56 Ref 1,2,17. The same in Origen (Contra Cels. 1,7). 
57 Ref 1,2,4. Echoes of the same tradition are found in Artemidorus (2nd cent. AD), 

where the Pythagorists appear in bad company with all kinds of physiognomists and 
fortune-tellers, whose teaching is accounted false (II, 69). 

58 438623-5. For the same scheme, see Schol. Theocr., XIV,Sb; Suda, s.v. Pytha­
goras. On dating Anonymus Photii see above, 72 n. 48; on the scheme itself: D6rrie, 
Platonismus, ii. 261 £ 

59 438b19-23. This scheme is reproduced by Schol. Theocr., XIV,Sb; Suda, s.v. 
Pythagoras. Beyond these three places, aEf3aanKo[ are not found in Greek literature, 
unlike aEf3aaTo[. Cf. aEf3aanK6v and aEf3aanKWs: Porph. Quaest. Hom. I, 215; Iamb. 
VP 17; Protr., 110.9. 
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so that in the second scheme there is no place for Pythagorists. 
Another trinomial construct, mentioned by Anlus Gellins (I, 9, 1-8) 
with a reference to his teacher, the Platonist Calvisius Taurus (acme 
c.150 AD), differs from the others in that all three categories in it 
represent successive stages in a Pythagorean's education. 60 The can­
didate underwent a physiognomic test, then joined the 6.KovaTiKoi,61 

who were to hear Pythagoras in silence, in two years progressed to the 
category of µ.a0~µ.anKoi, engaged in µ.a0~µ.arn, and later became one 
of the q,va,Koi, devoting himself to philosophical research proper. 62 

So we find in the literature of the first three centuries AD various 
schemes of dividing up the Pythagoreans, most of which are based on 
the degree of closeness to Pythagoras: his chosen pupils take up 
worthier things than outside supporters or novices (Pythagorists, 
exoterics, acustici). The 'symbols' do not figure in a single one of 
these schemes; the two traditions hitherto have a separate existence. 
Clement, the first to make a brief reference to the mathematici and 
acusmatici (Strom. V,9,59),63 still makes no evident connection with 
them when he considers the 'symbols' (V,5,27-30 and 8,50). The first 
to connect the two traditions in sources available to us was Porphyry 
(VP 36-43), in whom, as has been noted, there are no groups other 
than the mathematici and acusmatici: 

Pythagoras instructed the pupils who came to him either through a 
detailed exposition or through symbols, since he had two methods of 
teaching, and of those who came to him some were called mathematici, 
and the others acusmatici: mathematici were those who studied a 
comprehensive and detailed exposition of his scientific teaching; 

60 See M.-L. Lakmann, Der Platoniker Tauras in der Darstellung des Aulus Gellius 
(Leiden, 1995), 9 ff. 

61 No other substantivized dKovaToKo( are found in the literature; cf. Iamb. VP 
163 =cc DK 58 D 1.4 on the Pythagoreans: a.r»1r71A0Vs OE Elva. Kai dKovanKoVs 
(probably from Aristoxenus). 

62 These three categories correspond to the three groups of Pythagoras' pupils in 
Socrates' epigram (AP 14.1; conjectural date, 1st cent. AD: Burkert, 193 n. 6): Some 
study nature, some are engaged in p.,aeT)µ,aTa, the others are silent. The groups are not 
named in the epigram. As von Fritz, 'Mathematiker', 5, notes, the privileged place of 
the 'physicists' reflects the Stoic view of philosophy, particularly typical of Posidonius 
(see Zhmud, Origin, 288 ff.). 
, 

63 
Na(µ,~~ rn~ ,~ llv0a'(6pov

1 
avvova{a Ka(~ np~s ;o,Vs Oµ,,A17T~S 8iHi Koivw~(a, 

aKovaµ,anKovs Tovs- 1ToAAovs-Kai nvas µ,a071µ,aTiKovs ETEpovs 1<aAovaa, Tov<, yv71<nw<, 

clv8a1noµtfvov<, Tij'> rj;,Aoaorf;la<,. 



186 Pythagoras and the Early Pythagoreans 

acusmatici were those who listened to chief heads from the works 
without a more detailed explanation (VP 36-7)." 

Porphyry has little more to say about these two groups than Clement, 
moving on immediately to Pythagoras' teaching, at first his teaching 
by means of detailed exposition (37-41), then with the aid of the 
'symbols'. The 'symbols' in Porphyry become the philosophy of the 
acusmatici, while retaining their old name. 

The fullest account of the tradition of the mathematici and acus­
matici is found in Iamblichus, where there are two contradictory 
versions. In VP 81, 87-8 the acusmatici recognize the mathematici 
as Pythagoreans, while the latter do not recognize the former, assert­
ing that the doctrine of the acusmatici derives from Hippasus. In 
Comm. Math., 76.16-78.5 all is reversed. Iamblichus copied both 
versions at different times from Nicomachus, 65 Comm. Math. retain­
ing the original text, as was shown by Burkert, while Iamblichus 
introduced two substantial amendments into VP 81-8. 66 In the first 
place, he changed the mathematici and acusmatici around, turning 
Hippasus into an 'acusmatic';67 in the second place, he inserted into 
this account a long passage on the 'symbols' (VP 82-6), which is 
absent from Comm. Math. Nicomachus' original version is this: 

There are two kinds of Italian philosophy called Pythagorean, for there 
were two kinds of those pursuing it: some were acusmatici and others 
were mathematici. Of these, the acusmatici are agreed to be Pythagor­
eans by the others, but the acusmatici do not agree that the mathematici 
are Pythagoreans, saying that their philosophical activity derives not 
from Pythagoras but from Hippasus. Some say Hippasus was a Cro­
toniate, others that he was a Metapontine. And those Pythagoreans who 
are concerned with the µa0~µ.,aTa agree that the others are Pythagore­
ans, but say that they themselves are even more so, and that what they 

64 Oaa Y"' µ,~v Toi<; 11poawVoi 0,E/1.€}/ETO, ij 0,EtoOiKW<; ij avµ/30/1.,KW<; 11arr!Jvn. OinOv 
ydp ~v mhoV TY/<; OiOaaKaAfos T◊ axY/µ.,a. Kai TWv 11poal6vTwv oi' µ.,Ev EKaAoVvTo 
µa07JµanKo{, ol O' rlKovaµ.,anKot. Kai µ,a01}µ,anKo'i µEv ot T0v 7r€plTT6n.:pov Kai 11pOs 
dKplf3nav Oia11€7rOV1]µ€Vov rY/s €11wT?)µ17s /l.6yov lKµ,Eµa07JK6n<;, dKovaµanKoi' 8' oi' 
µ,Ova<; TU<; KE(fa/1.au.ht'ms V1100?)Kas TWv ypaµ.,µ.,6.Twv !1.vEv dKpi/3rnTEpas 0,1}y?)aEWS 
rlK2K06TE<;, 

5 Rohde, 138f.; Bertermann, De Iamblichi, 75; Thesleff, 91. 
66 Burkert, 192 ff. 
67 The confusion with Hippasus continues in a further text oflamblichus (In Nie., 

10.20, 116.4): First he is called an 'acusmatic', then a 'mathematic'. On the other hand, 
in Comm. Math., 77.20 Iamblichus confuses a hexagon with a pentagon. 
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say is true. And the cause of the dissimilarity between them was the 
following. 

When Pythagoras arrived from Ionia and Samas during Polycrates' 
tyranny, while Italy was flourishing, the foremost men in the cities 
became his associates. To the older amongst these, who had little leisure, 
being busy 'With political affairs, he spoke simply, since it was difficult to 
teach them scientifically 'With proofs. He considered it no less beneficial 
for them to do what was necessary, even Vvithout knowing the reasons 
... But those who were young and able to work hard and to learn, he 
addressed with proofs and mathematical sciences. They themselves, 
then, the mathematici, descend from these, but those, the acusmatici, 
descend from the others. As for Hippasus, they say in particular that he 
was one of the Pythagoreans, but because of having disclosed and given 
in writing for the first time the sphere constructed from the twelve 
pentagons, he perished in the sea, since he committed impiety. He 
acquired fame as having made the discovery, but in reality all the 
discoveries were of 'that man', for so they refer to Pythagoras, and do 
not call him by his name (Comm. Math., 76.16-77.24, tr. after Dillon & 
Hershbell). 

Of the three histories of the rnathernatici and acusrnatici available 
to us, at least two, those oflamblichus (both versions) and Clement, 68 

derive from Nicomachus, and Clement's version, despite its brevity, 
allows us to obtain a fuller idea of the context of the history in 
Nicomachus. It turns out that to this context also belongs the 
pseudo-Pythagorean letter of Lysis to Hipparchus, 69 presented by 
Iamblichus immediately before the story of the two groups.7° Clem­
ent retained the same three elements as Iamblichus, but in condensed 
form and with the order changed: immediately following the short 
quotation from Lysis' letter, Hippasus is mentioned (V,9,57), and 

68 Burkert, 459 n. 63; Stadele, Briefe, 204 ff., 208 n. 12. 
69 Rohde, 138; Burkert, 'Hellenistische Pseudopythagorica', 17ff., 24 n. l; Stii­

dele, Briefe, 205 ff. Delatte, Lit., 85 f., wrongly connected the letter with Apollonius. 
Lysis' letter exists in two versions, the original (Epistol. gr., 601 f.) and the revised 
(Iamb. VP 75-8). Burkert, 'Hellenistische Pseudopythagorica', 20 n. 2, 24 n. 1, 
thought Iamblichus himself the author of the revised version, Stiidele, Briefe, 208 f., 
Nicomachus. Burkert's arguments seem more convincing to me. Another quotation 
from Lysis' letter in Strom. II,7,3-4 was discovered by M. Tardieu, 'La Lettre a 
Hipparque et les reminiscences pythagoriciennes de Clement d' Alexandrie', Vig. 
Chr. 28 (1974), 241-7, but it does not enable us to determine which version was 
quoted by Clement. 

70 VP 75-8. Ch. 79 is Iamblichus' own; Ch. 80 deals with the Pythagoreans and the 
Pythagorists (from Apollonius); Ch. 81 with the mathematici and acusmatici. 
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then the mathematici and acusmatici following an intervening pas­
sage (V,9,59). Admittedly, Clement calls Hippasus Hipparchus, tak­
ing him to be the addressee of the letter, also accused of revealing 
secrets.71 Moreover he gives a different version of the legend of 
Hippasus: he was driven out of the community and a stele set up to 
him as if he was dead.72 This version has a closer connection with 
Lysis' letter than death at sea; Clement probably chose it for this 
reason out of the two variants in Nicomachus. 73 

So the story of the mathematici and acusmatici in Nicomachus 
occurred alongside other pseudo- and neo-Pythagorean material 
which sheds light on its origin. Like Lysis' letter, it deals with oral 
and secret doctrines/ 4 and its narrator is a contemporary of the 
Pythagoreans (this is emphasized by the regular use of praesens), 
listening to the views of each of the groups. This takes the author 
into a time before Aristoxenus, who always described the Pythagore­
ans in the past, i.e. it actually makes him a contemporary of Lysis! 
This pseudo-contemporary tone, however, cannot mislead: synchro­
nizing Pythagoras with the tyranny of Polycrates points to Aristo­
xenus.75 The oral and secret teachings of the Pythagoreans were 
invented not earlier than the third century (above, §4.3 b-c), and 
the image of the politicians without the leisure to study the sciences 
appeared scarcely earlier than the Hellenistic age, when the examples 
of Archytas and Eudoxus no longer had currency. 

71 An analogous error: Tertul. De an. 5,2; Macr. Somn. Sc. 1,14,19-20. The confu­
sion occurs in reverse in Diogenes Laertius (VIII, 42), who names the addressee of the 
letter as Hippasus. 

72 rfaa~ yoVv "J1r1rapxov T0v llv0ay6pnov, ah{av l!xovTa yp6.faa0a. Td TOV llv0a­
y6pov awj>Ws, JtEAa0fivat rrys 8wTpi/3fis Ka/ aTrJAYJV ,hr' aVTrj, y€V€a0at ofo vEKprj, 
(V,9,57). Cf. Iambl. VP 88: Kai yp6.¥Jaa0ai 1rpdJTw<; ar/iaipav . . VP 74 (from Nicoma­
chus) also refers to expulsion from the community and the setting up of a memorial 
stele. 

73 In the letter Lysis warns Hipparchus: if you do not change your ways, for me you 
are dead (Epistol. gr., 603.12). Iamblichus gives both versions ofHippasus' death in VP 
246-7, in which Rohde, 168, noted reminiscences from VP 76, 88, i.e. from Nicoma­
chus. Deubner also notes in the apparatus oflamb. VP (pp. 43, 132) parallels between 
Lysis' letter, VP 246 (from Nicomachus), and Clement (Strom. V,9,57). 

74 In the middle part of Lysis' letter, Pythagoras was not called by name either 
(Stadele, Briefe, 206), The same in Iamb. VP 255 (from Nicomachus). 

75 Fr. 16. The same is indicated by the reference to Hippomedon of Argos (VP 87), 
whose name occurs only in Aristoxenus' catalogue (DKI, 447.8). Aristoxenus wrote of 
the last Pythagoreans that they E<pV>..atav Td Eg rlpx~s ~0YJ Kai: Td. µ,aB~µ,aTa (fr. 18) - in 
our story this is put into the mouths of the mathematici. 
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Iamblichus inserted into his revised version of the story of the 
mathematici and acusmatici a description of the 'symbols' (VP 82-6) 
absent from Comm. Math. and the corresponding section of Nico­
machus. Since this description unltimately derives from Aristotle,76 

Delatte attempted to link with him the story of the mathematici and 
acusmatici as well. 77 Burkert supported and developed Delatte' s idea, 
but later distanced himself from it.78 In fact the differences between 
the two layers, VP 81, 87-9 and 82-6, are self-evident: Aristotle 
ascribes the explanations of the 'symbols' to outsiders (VP 86); in 
Nicomachus both groups take them back to Pythagoras, while the 
account of the mathematici is essentially absurd: how could 
µ,a0~1wrn and a,r68Hf« serve as a basis for the precepts? Aristotle 
sourced the 'symbols' in Anaximander the Younger, but how did he 
come to be acquainted with the substance of the dispute beween the 
groups, of whose existence we first learn from Nicomachus? Had 
Aristotle actually known custodians of the Pythagorean tradition, 
the information we have from him on Pythagoreanism would have 
been immeasurably greater than that which we have before us. 

A close lexical analysis of Lysis' letter has shown that it was written 
not long before Nicomachus, probably in the first century AD." Did 
the story of the mathematici and acusmatici appear before Nicoma­
chus, or did he make it up himself? The answer to this depends largely 
on whether we can establish the source of Porphyry's version (VP 37), 
and here a number of difficulties arise. Rohde considered the source 
of Porphyry's entire section VP 32-45 to be the romance of Antonius 
Diogenes; subsequently he excluded VP 37-43, 45 from Antonius' 
material, but this idea was taken up again later.8° Rohde did, however, 

76 See below, 197 n. 110. 
77 Delatte, Lit., 271 ff. This reflected his general tendency to date many Pythagor­

ean apocrypha to the 5th-4th cents.; see above, 10 nn. 19-20 and below, 189 n. 79. 
78 Burkert, 192 ff.; cf. id., 'Pythagoreische Retraktationen', 314: 'DaB der exzer­

pierte Text allerdings ein Werk von Aristoteles war, ist ebenso einleuchtend wie 
unbeweisbar'. 

79 Stiidele, Briefe, 212 ff.; Du Toit, Theios Anthropos, 234. Earlier it had been dated 
in the 3rd cent (Burkert, 'Hellenistische Pseudopythagorica', 24f.; Thesleff, 'On the 
Problem', 78), and Delatte (Lit., 91 f.) even saw in it a genuine letter of Lysis. Against 
this R D6rrie, 'Lysis', KP 3 (1975), 844, suggested the 1st cent. AD. 

80 Rohde, 126, cf. his Roman, 272 n. 2: only VP 32-6, 44 go back to Antonius. 
Conversely, H. Jager, Quellen, 36 ff., 43 ff.; Reyhl, Antonius Diogenes, 20 ff.; W. Fauth, 
'Zur kompositorischen Anlage und zur Typik der Apista des Antonius Diogenes', 
Wiirzburger Jahrb. 4 (1978), 61, 66; Sodano, 'Analisi', 66 n. 61, as before link VP 37 
with Antonius. See also Burkert, 99 n. 9; des Places (ed.), Porphyre, 15 ff. 
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have sound grounds to change his position: in his novel, especially in 
Astraeus' story of Pythagoras, Antonius could not quote the sources 
directly, as Porphyry does in VP 41, referring to Aristotle. Moreover 
Porphyry took from Antonius a description of 'the everyday way of 
life' of Pythagoras ( VP 32), to which the subjects of the mathematici 
and acusmatici and the 'symbols' (VP 37, 41-3) have no direct 
relation.81 Hence we must either postulate another unknown source 
of this legend or investigate whether Porphyry's VP 37 depends on 
Nicomachus, who would, in such a case, become the source of all 
three passages. 82 

Porphyry's words o,TTOV yap ,}v atrTOV TJ7S owaaKaAfos TO axiJµa 
are very reminiscent of Clement's 17 1TpOS TOOS oµtA7JTO.S 0'7TT/ KOLVwv{a 
(Strom. V,9,59). Further, according to Porphyry, the acusmatici only 
heard TClS KE<paAa,wons IJ7To0fJKas 'TWV ypaµµ.o.TWV. These words have 
even closer lexical parallels in the material from Nicomachus. While 
{mo0fJKas refers us to the divine commandments (0das 1mo8fJKas), 
received by Pythagoras' hearers,83 the passage on the last Pythagor­
eans says: they composed certain memoirs summarizing their teach­
ings briefly (u1Toµvfiµa.Ta KE<paAa,W07J UUVTa[aµ,EVo,).84 It is indicative 

81 Relating Porphyry's VP 37 to Antonius, we are faced with the following choice. 
Since Clement and larnblichus did not make use of Antonius, but sourced the 
mathematici and acusmatici from Nicomachus, then Nicomachus must have relied 
on either Antonius (if the latter invented the story) or an earlier source which he and 
Antonius used independently one of the other. Both these propositions hang fire, 
since there is no trace of Niqimachus' use of Antonius' romance, or independent 
evidence of the presence in this romance of the mathematici and acusmatici. Antonius 
is now dated c. AD 100-30 (see above, 74 n. 53), making him a (younger?) contem­
porary of Nicomachus, whose chronology is. however, very approximate. 

82 Rohde, Roman, inn.. 2, found in VP 37-43 'not the slightest trace of Nicoma­
chus'. H. Jager, Quellen, 43 ff .• supposed that Porphyry had copied the whole section 
VP 32-47 from Antonius, who had in tum used a biographical manual (Handbuch A), 
one of the main sources of Diogenes Laertius. The resemblance to Clement was 
explained by Jager through their common dependence on the manual, overlooking 
that the mathematici and acusmatici are absent from Diogenes Laertius and from all 
other authors who made use of this manual, while the corresponding passage of 
lamblichus (VP 81, 87-9) goes back to Nicomachus. Holk, JS, presumed the depen­
dence of Porph. VP 37 on Nicomachus without presenting any argument. 

83 Porph. VP 20 = lamb. VP 30 = Nkom. FGrHist 1063 F 1. 1mo/hiK'J does not 
occur anywhere else in Porphyry's VP. Cf. also 8ei:a lx,yµ,aTa in lamb. VP 82 (from 
Nicomachus). 

84 Porph. VP 58 = Iamb. VP 253 = Nicom. FGrHist 1063 F 2-3. See Rohde, 115 ff; 
Burkert, 98 n. 5; Stadele, Briefe, 206 £ Since Porphyry denied the presence of published 
works by Pythagoras (VP 57), -rd. yp&.µ.µ.a.-ra in VP 37 is used in the sense of 
,moµ.VT/µ.a-ro., unpublished, but used in the presentation of the note. See Hiiffmeier, 
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that Porphyry names Lysis among these last Pythagoreans (VP 58), 
while the end of this section contains a quotation from Lysis' letter to 
Hipparchus, which Nicomachus had earlier presented in full. Hence it 
is very probable that Porphyry's VP 37, like the passages in Clement 
and Iamblichus, goes back to Nicomachus. 85 Whether Nicomachus 
was the author of the story of the mathematici and acusmatici remains 
open to question. Although much points to this, 86 there is insufficient 
evidence for a definite conclusion. AnY"Vay, even if an earlier source 
for this story did exist, the search for it would be unlikely to take us 
back further than the first century AD. 

It remains for us to consider whether Nicomachus himself con­
nected the mathematici and acusmatici with the 'symbols', or Por­
phyry and Iamblichus came to this independently and detached one 
from the other. Although Jamblichus' passage on the 'symbols' (VP 
82-6) is taken from Nicomachus, it is by no means obvious that, in 
Nicomachus' biography of Pythagoras, it was part of the story of the 
mathematici and acusmatici. The original version of the story, copied 
by Iamblichus from Nicomachus (Comm. Math., 76.16-78.5), con­
tains no 'symbols', while in VP 81-9 they are inserted into the story 
with clear signs of editorial emendations by Iamblichus. 87 Clement 
does not connect the 'symbols' with the mathematici and acusmatici 
either, although he deals with them in the same book. A comparison 
of the treatment of the 'symbols' in Clement, Porphyry, and Iambli­
chus confirms that, in Nicomachus, these topics were treated sepa­
rately. Whereas Clement and Porphyry coincide in many respects 

Sprilche, 106f. imofJ,V~µ,arn appear in the same sense in Lysis' letter (Stadele, Briefe, 
249). 

85 Note that Porphyry and Clement abridge and alter Nicomachus' text, unlike 
Iamblichus' Comm. Math. Parallel borrowings from Nicomachus demonstrate that 
Porphyry habitually abridged greatly, while Iamblichus, whose book was five times 
longer, provided a fuller version (H. Jiiger, Quellen, 42). If Clement, for whom 
abridgements and transpositions were a normal method, retained the quotation 
from Lysis' letter and the reference to Hippasus (Hipparchus), Porphyry had no 
interest in Hippasus (he does not mention him at all), or in Lysis' letter. 

86 There are no traces of this legend before Nicomachus. Apollonius seemed to 
know only the classical llv0ay6pnoi and llvOayopirna{ (Rohde, 138); the names of all 
the other groups appear in the 2nd-3rd cents. AD. The legend of the mathematici and 
acusmatici is closely linked with mathematical discoveries and the 'disclosure' of 
Pythagorean geometry (Iamb. Comm. Math., 77.18-78.5 = VP 88-9) - both topics 
must have been of particular interest to the mathematician Nicomachus. 

87 See above, 186. One of these is a new designation for the 'symbols', dKoVaµ,arn, 
which he invented and which is absent from Clement and Porphyry. 
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and go back through Nicomachus to two common sources, Aristotle 
and Androcydes, Iamblichus here uses Aristotelian material, and not 
that of Androcydes.88 As is clear from Diogenes Laertius, different 
ways of interpreting the 'symbols' coexisted peacefully in one and the 
same biography,89 so icomachus too was quite capable of quoting 
Aristotle in one chapter and Androcydes in another, linking neither 
of these traditions with the mathematici and acusmatici. Hence 
Porphyiy took the commandments as treated by Androcydes and 
made of them the philosophy of the acusmatici, whereas ]amblichus 
took them as treated by Aristotle. The motives for their choices 
remain beyond the bounds of our investigation. 

5.4 THE 'SYMBOLS' 

While, in the later sources, we encounter the most varied types of 
lower-rank Pythagoreans (Pythagorists, acustici, exoterics, acusma­
tici), we do not find among them those who followed the direct sense 
of the 'symbols'. Jn fact this is as it should be. Once a metaphorical 
interpretation of the 'symbols', the model of which Androcydes' book 
had become, came to dominate in the literature of the Imperial age, 
there was simply no place left for Pythagoreans observing the literal 
sense of the maxims. The moralizing allegory of Androcydes did away 
with the direct meaning of the taboos: if' do not walk on public roads' 
actually meant not following popular opinion, and 'do not poke the 
fire ,-vith a sword' meant not inciting anger, then a Pythagorean was 

88 Clement and Porphyry present only the first and third kinds of 'symbols', 
Iamblichus all three. Both 'symbols' of the first kind in Clement (Strom. V,8,50) 
coincide with those given by Porphyry ( VP 41, five in all), but not one coincides 
with the two 'symbols' in Iamblichus ( VP 82). Of the eight commandments in 
Clement (V,5,27-31), five are identical with those presented by Porphyry and only 
two with those presented by !amblichus. The main point is that Clement and 
Porphyry give identical moml grounds for the commandments, while Iamblichus' 
interpretation, taken from Aristotle, is of a quite different nature. Porphyry gives the 
'symbols' of the first kind with a reference to Aristotle (VP 41), but the command• 
ments and their interpretation in Clement (V,5,27-31; VIJ,6,32) and Porphyry (VP 
42) go back to Androcydes. Androcydes is mentioned both by Nicomachus (Ar. 1,3,3; 
lamb. VP 145, from Nicomachus; Rohde, 154) and Clement (Strom. V,8,45). See 
Rohde, L39 n. l; Holk, 50 ff.; Holk, 60 f., was wrong to exclude Clement 

89 D.L. VTII, 17-18 - from Androcydes, 34-5 - from Aristotle. 
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free to go wherever he wished and poke his fire with whatever he 
wished. The concealed, deeper meaning which was sought in these 
sayings was accessible only to the initiated; the rest were compelled to 
be content with the direct, superficial meaning. 90 The names borne by 
the 'symbols' confirm that they were treated as sayings, the true 
meaning of which was hidden from outsiders, not as rules governing 
the everyday life of the ancient Pythagoreans.91 

To enhance the integrity of his collection Androcydes, it would 
seem, rejectedthe 'symbols' of the first two kinds; at any rate they do 
not appear in the material which goes back to him.92 From the third 
kind he selected those commandments which lent themselves to 
metaphorical interpretation, adding new ones to his taste.93 The 
presence of a commandment in Androcydes' collection is no guar­
antee that it was included in the two collections of the classical period 
known to us, those of Anaximander and Aristotle, and vice versa.94 If 
we wish to know which commandments Anaximander and Aristotle 
treated as Pythagorean, we must, as in all other instances, separate 
from the later material everything which can be taken back directly or 
indirectly to the sources of the fifth-fourth centuries and focus our 
attention on this evidence.95 Although Androcydes' collection con­
tains a number of ancient superstitions, only a comparison of his 
material with sources previous to him can establish whether anyone 
before him connected them with the Pythagoreans. 

In the earlier period there was no unanimity in interpreting 
the 'symbols'; they were understood both literally and allegorically. 
The only fragment of Alexander Polyhistor' s book On Pythagorean 
Symbols says that Pythagoras was taught by Zaratas the Chaldean, 

90 Plut. fr. 202; Clem. Strom. V,9,57. 
91 Aiv{yµarn, dAA71yop(m, &:rrocf6.anc;, d1rocf8/:yµaTa, yvWµa,, yp{,jw; €oidrn, 

86y!-larn, ,rrapayyEAµaTa, crVµ,f3oAa, V1ro8YjKm, doctrina, sententiae (HOlk, 12, 18; 
Huffmeier, Spriiche, 14f£). 

92 For evidence, see HOlk, SO f.; Burkert, 170 f. In Porphyry and Clement the first 
kind are taken from Aristotle, the third from Androcydes (see above, 192 n. 88). 
Maxims of the type 'What is best?' were totally unsuited to allegorical interpretation, 
while the 'symbols' of the first kind evidently did not provide Androcydes with the 
moral meaning he required. 

93 Among them was a common proverb (Boehm, no. 50; LS], s.v. dµ.{s} 
94 In Boehm 22 commandments derive from Aristotle, 15 from Androcydes; 6 of 

them coincide (nos. 8-9, 11-12, 41, 61); two more of Androcydes' commandments 
coincide with Anaximander (nos. 30-33). 

95 As a result Boehm's collection is reduced to a third, from 75 to 24 command~ 
ments (n. 94, above). 
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but, in the Pythagorean Memoirs (late second - early first centuries), 
much quoted by Alexander, there is a whole series of taboos which are 
understood literally and which forbid the eating of beans, eggs, and 
various kinds of .fish.96 Among the four Pythagorean precepts passed 
on by Hermippus, not one coincides with the earlier or the later 
collections. 97 This demonstrates once again that the collections of 
precepts were not constant. At least one taboo in Hermippus assumes 
literal understanding; the two others permit both interpretations. 
The closer we get, however, to the classical period, the clearer it 
becomes that there are no differences of principle beh,veen the early 
and late traditions. It is not real people observing the commandments 
who await us in the fifth-fourth centuries, but still the same sayings. 
It is evident that we are not dealing with a historical tradition of the 
lives of Pythagoreans, known or unknown to us, but with a literary 
tradition of interpreting the 'symbols' begun by Anaximander the 
Younger's Evµ{36A.wv llv0ayopdwv lNrrycm (58 C 6). The title of the 
book was (and still is) itself the main guarantee that all these 'symbols' 
are actually Pythagorean. Are we unreservedly to trust Anaximander? 

The allegorical interpretation of Homer originated in the sixth 
century and was very popular in the fifth.98 What results can come 
from this method were shown by the author of the Derveni papyrus 
(a contemporary of Anaximander), who applied it to Orphic theog­
ony. Among the very few things known about Anaximander, it is 
notable that he belonged to the allegorical interpreters of Homer. 99 

Although the fruits of his work in this area have not come down to 
us, they were in demand in Athens, where Anaximander taught for a 
time, asking a considerable fee from his pupils. In the Suda, however, 
he is called, not a Sophist, but a historian, probably on the strength 

96 FGrHist 273 F 94; F 95 = D.L. Vlll, 35. 
97 The Pythagoreans abstained from cypress coffins, since the sceptre of Zeus was 

made of cypress (fr. 23 = FGrHist 1026 F 22; Boehm, no. 25; Burkert, 173). Tb.is 
commandment has its parallel in the Latin 'J,pos ,\.6yos (Iamb. VP 155; see above, 177 
n. 34), which is not, strictly speaking, a collection of commandments. Cf. the remain­
ing three taboos: 'Pythagoras prescribed not to walk past any place where an ass bas 
crouched down, to abstain from water that causes thirst and to avoid all kind of 
defamation' (fr. 22 = FGrHist 1026 F 21 with comm.). It is quite possible that 
Hermippus himself invented them. 

98 J. Tate, 'On the Early History of Allegorism', CQ 28 (1934), 105-14. 
99 Xenophon mentions him together with Stesimbrotus of Thasos (Symp. lll,6), 

also known for his allegorical interpretation of Homer (Pl. 1011 530c-d). Metrodorus 
of Lampsacus also belonged to this trend (DK 61). 
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of a work in which he continued the tradition of Hecataeus of 
Miletus. 100 How long he stayed in Athens is not known; the only 
mention by Xenophon indicates that it was not long. All of this 
brings us to the problem of his sources. Did Anaximander know any 
Pythagoreans? If so, then which ones? Did he rely on oral or written 
tradition? Was this tradition Italian or Ionian? Only a conjectural 
answer can be given to some of these questions. We know nothing of 
the Pythagoreans at Miletus.101 In the Athens of the late fifth and 
early fourth centuries, Anaximander could have encountered Hip­
pan (if he was still alive), Theodorus, Philolaus' pupils Simmias, 
Cebes, and Echecrates, and possibly Xenophilus. None of those 
looks like an informant from whom something interesting about 
the 'symbols' could be learnt. There are no traces of_Anaximander's 
making use of the Italian tradition on which Aristotle relied.102 He 
wrote in the Ionian dialect and a number of 'symbols' from his 
collection are clearly of Ionian origin.103 If Anaximander did rely 
on some written sources, they are not available to us. In any case his 
material indicates oral tradition. 104 

Everything points to Anaximander's understanding the aDµ./301<a 
he collected as sayings, the meaning of which was obscure and which 

100 58 C 6; Schwartz, 'Anaximandros', 2086. 
101 Aristoxenus linked a number of Pythagoreans with Samos, Paras, and Cyzicus 

(DK58 A). 
102 The identification of Pythagoras with the Hyperborean Apollo should evidently 

not be related to the 'symbols' (thus Delatte, Lit., 278 f.; Burkert, 170, cf. 141 n. 117; 
otherwise H6lk, 22 ff.). It is first found in Iamblichus, in a form like the form of the 
'symbols', but not identical with it: 'One of their acusmata is this: "Who are you, 
Pythagoras?" For they say that he is the Hyperborean Apollo' (VP 140; the text of the 
question is damaged and everyone restores it in his own way: H0lk, 23 f.; Levy, 14 n. 3; 
Deubner, 'Bemerkungen', 677f.). In the remaining sources this subject is related, not 
to the 'symbols', but to the Italian legendary tradition: 'Aristotle says that the 
Crotoniates called Pythagoras the Hyperborean Apollo' (Ael. VH II, 26 ccc fr. 191, 
see ibid. IV, 17; D.L. VIII, 11, cf. Iamb. VP 30). Since traces of that tradition are dearly 
visible in Iamblichus' VP 140-1 also, and the 'symbol' he quotes appears nowhere else 
in the form of a question, it is very probable that Iamblichus himself turned the 
identification of Pythagoras with Apollo into a 'symbol'. 

103 Dialect D.L II, 12 ccc 58 C 6. The 'symbol' of the white cock sacred to the 
god Men (Moon), comes from Asia Minor (Burkert, 172 n. 47). See also parallels 
with Hippocratic material, below, 201. 

104 An oral tradition of Pythagoras was quite vivid in Ionia. Herodotus heard the 
legend of Pythagoras and Zalmoxis from Greeks living in Fontus and on the Helles­
pont (IV, 95); Ion of Chios drew together the Pythagorean teaching on the soul and 
the Orphic (B 2); Andron of Ephesus passed on legends about the wondrous predic­
tions of Pythagoras (FGrHist 1005 F 3-4). 
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required interpretation: hence J[~y17ot>.105 This is ftilly apposite for 
the 'symbols' of the third kind and in part for those of the first, but 
not for the sayings of the second kind, the sense of which is quite 
transparent Note that interpretations of the 'symbols' of the first nvo 
kinds have not come down to us and it is not known whether there 
were any. Anaxirnander's material is very heterogeneous, and it could 
be supposed that, choosing a general title for the whole collection, he 
focused on the commandments, as the most numerous kind of 
'symbols' and the kind which interested him most, selecting various 
interpretations for them. It seems likely that Anaximander had in 
mind less the usual meaning of avf.l-f3o>.ov, a 'conventional sign',106 

than that which the word had acquired in the mysteries, the Orphic 
cults, etc. Here avf.l-f3o>..a indicated cryptic formulae, the sense of 
which was intelligible only to the initiated. 107 Hence they acquired a 
secondary meaning, 'sayings with a concealed meaning', 108 which is 
the one used by Anaximander. 109 

What were the interpretations proposed by Anaximander? The 
Suda quotes three of his 'symbols'-'do not step over a yoke', 'do not 
poke the fire with a sword', 'do not eat from a whole loaf' (58 C6)-but 

105 In Theophrastus' Characters, the superstitious man who has a mouse gnaw a 
hole in a sack of grain asks an exegete Ufrnn,-rri,) what he should do (16,6). 

106 In a story going back to Aristoxenus (lamb. VP 238 = 58 D 7), avµ,{30>.ov means 
a 'conventional sign' intelligible only to Pythagoreans, rather than a saying. In Aristox. 
fr. 43 = D.L. VIII, 16 avµ,{30>.ov probably belongs, not to Aristoxenus, but to Diogenes, 
who offers a collection of 'symbols' in VIII, 17. Cf. Rohde, 149 n. l; Delatte, Vie, 185; 
Aristox. fr. 43 with comm., and above, 159 n. 85. 

107 See e.g. the 'symbols' on the Orphic tablet of the 4th cent. from Thera: avµ,ffo>.a. 
Xv<i>>p<KETT!1<5&8vpaov. :4vl!p,KE1Ta1/>68vpaov. Bp,µ,,f,. Bp,µ,,f,. d' adJ<,> iEpov >.nµ,a,va. 
a.-rrowo, yo.p o µ.uaT'J,; in A. Bernabe (ed.), Poetae epici Graeci: Testimonia et frag­
menta, ii. 2 (Munich, 2005), 72, fr. 493; cf. 154, fr. 578 = Pap. Gurob I, 23b, 3rd-cent. 
magic papyrus). 'Passwords. For man-and-child-thyrsos. For man-and-child-thyrsos. 
Brirno. Brirno. Enter the holy meadow. For the initiate paid the price', J. N. Bre=er, 
The Rise and Fall of the Afterlife (London, 2002), 22. 'Bit by bit avµ,{fo>.a. acquired the 
meaning of "symbolic reference", or of"hidden allusions" ("symbolic" in our· current 
meaning) to profound beliefs, with phrases that superficially seem to mean something 
else', A. Bernabe and A. I. Jimenez San Crist6bal, Instructions for the Netherworld: I11e 
oq:hic Gold Tablets (Leiden, 2008), 153. 

08 See J. G. Smyly, Greek Papyri from Gurob (London, 1921), 7 f. 
109 Let us note that only the secondary meaning of avµ,{30>.a was transferred to the 

Pythagorean 'symbols', but in no way their function as 'passe-paroles', 'passwords' to 
the mysteries or directly into the other world (thus W. Miiri, 'EYMB0/1.0N: Wort­
und sachgeschichtliche Studien', in Griechische Studien (Basel, 1976), 374; Burkert, 
176). Leaving alone that the Pythagoreans had no mysteries, dozens of sayings could 
not serve as 'passwords' of this kind. 
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does not provide a single example of interpretation. Fortunately, 
Aristotle's material, preserved in Diogenes Laertius and Iamblichus, 110 

throws light precisely on Anaximander's treatment of the taboo con­
cerning the loaf. Iamblichus says the following about the command­
ments as a whole: 

In the case of some, a reason why is added ... but for other (instructions) 
no reason is added. And some of the reasons given seem to have been 
attached from the beginning and others later; for example, not to break 
bread, becauSe it is not advantageous for judgement in Hades. The 
probable explanations given about such matters are not Pythagorean, 
but were devised by ingenious outsiders trying to give a likely reason, as 
for example, that now mentioned, why one should not break bread, 111 

some say one should not separate that which unites (for in the past, all 
who were friends came together for one loaf of bread, as barbarians do), 
others that one should not make such an omen at the beginning of a 
meal by breaking and crushing (VP 86, tr. after Dillon & Hershbell). 

The fragment of Aristotle in Diogenes Laertius contains the following 
additional details: 

Not to break bread; for once friends used to meet over one loaf, as the 
barbarians do even to this day; and you should not divide bread which 
brings them together; some give the explanation of this that it has 
reference to the judgement of the dead in Hades, others that bread 
makes cowards in war, others again that it is from it that the whole 
world (T6 oAov) begins (VIII, 35 = fr. 195, tr. Hicks). 

As these passages show, in the collections of Anaximander used by 
Aristotle, the commandments were accompanied, first by an indica­
tion of the reasons why the commandment should be observed, and 
second by explanations (i.e. interpretations). Among the reasons are, 
for example, the following: 'Not to sacrifice a white cock, for he is a 
suppliant and sacred to the god Men', or 'not to drive out one's own 
wife, for she is a suppliant'. These indications, attached only to a few 
commandments, were considered by Aristotle to be Pythagorean, as 
distinct from the explanations (which probably accompanied all the 

no Arist. fr. 195 = D.L. VIII, 33-35; Iamb. VP 82-6, p. 47.11-50.17 (= 58 C 3-4). 
See Rohde, 139; Hi:ilk, 10, 31 ff.; Boehm, 43; Delatte, Lit., 279 f.; id., Vie, 237 £; Burkert, 
1661 ff. There is, however, no certainty that Iamblichus' VP 82-6 derives wholly from 
Aristotle; cf. above 170 n. 2, 171 n. 4 and below, 303 and n. 62. 

111 'Do not break bread' and 'Do not eat from a whole loaf' are synonymous: bread 
was to be cut with a knife (Boehm, no. 39; Burkert, 172 n. 51). 
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commandments), 'added from without by those who attempted to 
think up a likely reason'. Among the exegetes Aristotle no doubt had 
Anaximander in mind, but not him alone. In Iamblichus the ban on 
breaking bread is accompanied by two explanations; Diogenes Laer­
tius adds three more; and both refer to certain authorities ('some -
others'). So many explanations should not dismay us: in Aristotle, the 
ban on beans was accompanied by six different explaoations. 112 

Clearly Anaximander relied on some tradition of interpreting what 
he called the Pythagorean 'symbols'. 

As distinct from Androcydes' entirely metaphorical interpretation, 
the interpretations of the 'symbols' collected by Anax:imander did 
not, as a rule, dismiss the direct meaning of the prec_epts, but only 
attached to it a new meaning, sometimes unexpected ('this dismays in 
war'), and sometimes wholly symbolic ('from this the whole world 
begins'). As follows from -ro o>.ov (twice in Aristotle) and the 'cosmo­
logical' interpretations of the taboos underlying it, however, the 
boundary line between the various kinds of allegorical interpretations 
was very fine, and one could easily turn into another. 'One should not 
destroy that which unites' could easily become the 'true' meaning of 
the ban on breaking bread; even if it did not dismiss the direct 
meaning, it did not in ahy case imply its unquestioning observance. 
Aristotle rejected the interpretations of the commandments collected 
or presented by Anaximander himself, preferring their literal under­
standing and the primacy of their religious 'justifications'. 113 Logi­
cally and historically Aristotle was right: the direct meaning of most 
(though not all) of the commandments is primary. 114 The only 

112 Fr. 195 = D.L. Vlll, 34: 'Pythagoras counselled abstinence from beans, either 
because they are like the genitals, or the gates of Hades,,. •• as being alone unjointed or 
because they are injurious, or because they are like the form of the universe (To oAov), 
or because they belong <not> to oligarchy, since they are used in election by lot' (tr. 
Hicks). Markovich notes in his apparatus a lacuna after 'the gates of Hades' (see DK I, 
463.110), where the plural changes to the singular, and inserts into the text Richards's 
coniecture on <ouK> oA,yapx,dv, which makes much better sense. 

1 3 Delatte, Lit., 285; Burkert, 174. 
114 In a number of cases the initial meaning was figurative, as von Fritz, 'Mathe• 

matiker', 16, supposed (c£ Burkert, 177 n. 82) in relation to the commandments 'do 
not poke the fire with a sword' and 'do not step over a yoke' ({vyov could mean both 
'yoke' and balance beam', which was understood as 'one should not violate justice'). 
The commandment 'do not help to unload a burden (because it is wrong to encourage 
lack of effort), but help to load it' (Boehm, no. 61), as its justification indicates, had 
from the outset a figurative meaning; hence in Androcydes its justification is un­
changed (D.L. VIII, 17; Porph. VP 41; lamb. VP 84; Delatte, Lit., 288). 
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question is when, by whom, and in what situation it was observed. If 
Aristotle did know of Pythagoreans observing all these command­
ments, nowhere did he concede it. A different version is much more 
probable: Aristotle learnt that all these sayings and commandments 
were Pythagorean 'symbols' from the same source as everyone else: 
from Anaximander's book. 

Let us note in connection with this a circumstance which has not 
hitherto attracted the attention it should. Beyond Anaximander' s and 
Aristotle's books, the tradition of the Pythagorean 'symbols' is sur­
prisingly meagre. In the sources of the Classical period either they are 
not found, or, if they are found, they are in no way linked to 
Pythagoras and the Pythagoreans - like the proverb 'Friends share 
everything' (above, §4.3a). Only one of the first kind of 'symbols', on 
the tetractys, exists in its own right, but even that one is not attested 
earlier than the first century.115 Aristotle in his treatises often refers 
to metaphorical identifications of numbers with justice, marriage, 
opportunity, etc., identifications which can well be allotted to the 
first kind, 116 although there is no evidence of them in the tradition 
stemming from Anaximander. That some 'symbols' of the first kind 
imply direct understanding (earthquake = gathering of the dead), 
while others imply figurative (Oracle of Delphi= tetractys), produces 
a strange impression. The group of cosmological 'symbols' (Porph. 
VP 41 = Arist. fr. 196) seems doubtful.117 Of the 'symbols' of the 

115 Aet. 1,3,8. See below, 300 f. In Speusippus (fr. 28) the tetractys as such does 
not figure; what does appear is the first (arithmetical) progression (1, 2, 3, 4), the sum 
of whose parts is equal to 10; nothing is said about its relation to music. Cf. Frank, 
260 n. l; Burkert, 72, 186 f.; Taran, Speusippus, 273 f.; for later evidence, see Delatte, 
Lit., 249ff. The identification of Pythagoras with Apollo (above, 195 n, 102) is not 
related to the 'symbols'. 

116 Met. 985b29-30, 990a23, 1078b22-3; EN 1132623; MM 1182all; fr. 13 Ross"" 
162 Gigon (see below, 446 f.). For example, justice is four, because it returns equal for 
equal. 

117 An explanation of them as 'remnants of ancient astronomical nomenclature' 
(Delatte, Lit., 278) is unconvincing, yet no better one has so far been proposed (cf. 
summary of opinions: Hiiffmeier, Spri.iche, 250). 'The sea - the tears of Cron us' and 'The 
planets - the dogs of Persephone' are also found in several late sources (Plut. De lsid. 364 
A; Clem. Strom. V,8,50); no trace of two other 'symbols', 'The Pleiades - the lyre of the 
Muses' and 'The Great and Little Bear - the hands of Rhea' has yet been found in ancient 
literature (cf. HUffmeier, SprUche, 241 f.). Could Porphyry or his source have 
erred in connecting these 'symbols' with Aristotle? Numenius, amply used in Porphyry's 
On the Cave of Nymphs, was very much interested in astral interpretations, referring 
to Pythagoras in this context, see below, 220 n. 116. A similar cosmological 'symbol' 
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second kind one maxim similar in form is known, which Eudemus 
ascribed to an anonymous Pythagorean. 118 Of the commandments, 
only the taboos on the meat of non-sacrificial animals and on beans 
are more or less reliably linked to the Pythagoreans; 119 the ban on 
interment in woollen gannents is also known (Hdt. II, 81), but it is 
absent from Anaximander's and Aristotle's material. It is these bans, 
each time intersecting with the Orphic, which contemporaries took to 
be the customs of the Pythagoreans or of Pythagoras, not as 'symbols' 
requiring interpretation of some kind. There is one more command­
ment, a parallel to which can be found in the early tradition on 
Pythagoras.120 Thus only a handful of the 'symbols' are reliably linked 
to ancient Pythagoreanism; all the rest derive from a great variety of 
sources, some of which can be easily established. 

Aristotle had noted that in form some 'symbols' resembled the 
maxims of the Seven Sages (Iamb. VP 83); parallels in content are also 
evident. The commandments on good advice and the choice of a wife 
are identical with the maxims of the Sages or very like them; one of 
the 'symbols' directly quotes Bias that most people are bad. 121 The 
saying 'It is right to die standing one's ground and having wounds in 
the front, but to have them on the opposite side is wrong' has the 

in Iamb. VP 82, 'What are the Isles of the Blest? - The sun and the moon', also does not 
have direct parallels; see Delatte, Lit., 274 f. and the apparatus in Deubner's edition. 

118 Eud. fr. 90, cf. Arist. Phys. 227b 17: Sirnonides called time aorf,wra:rov and a 
certain Pythagorean called it cl.µ,a0rornrov; see Burkert, 170. Of course the Pythagor­
eans, and Philolaus in particular, could have thought that number is wisest and 
harmony is most beautiful, but we cannot here go beyond probability. There is no 
direct proof, and moreover not only Pythagoreans thought in this way. 

119 The tradition of vegetarianism is highly contradictory. If Eudoxus wrote that 
Pythagoras abstained from animal food and even avoided cooks and hunters (fr. 325), 
the 'symbols' assert that the most just is to sacrifice, and prohibit only the meat of 
non-sacrificial animals. Heraclides ascribed to Pythagoras the introduction of a meat 
diet for athletes (fr. 40), and Aristoxenus refuted the ban on meat and beans (fr. 25, 
28-9). For more detail see below, 234 f. 

120 'One should not have children by a woman who wears gold jewellery' is close to 
the tradition of the speeches of Pythagoras, who persuaded women to renounce 
clothes embroidered with gold (lust. XX,4,11, from Timaeus; see above, 93). Pytha­
goras shared with many others the ideology of combating luxury; seen. 121, below. 

121 'Give only the best to one asking advice' (Arist. ap. lamb. VP 84); Cleobulus: 
'Give best advice to the citizens' (10 A 3, no. 9), Solon: 'Give the ci~izens not the most 
pleasing advice, but the best' {12). 'One should not have children by a woman who 
wears gold jewellery' (Arist ap. Jamb. VP 84); Cleobulus: 'Mate with one of your own 
rank' (18); cf. Chilon, 'Do not make an extravagant marriage' (6). Arist. ap. lamb. VP 
82, cf. Bias (I). 
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appearance of a typical Spartan virtue akiu to those extolled by 
Tirtaeus. 'Labours are good, but pleasures are bad iu every way; for 
having come for punishment, one must be punished,' one of the 
'symbols' asserts, whereas Aristotle iu Protrepticus ascribes this idea 
to Orpheus and the Orphics, and pseudo-Philolaus ascribes it to 
'ancient theologians and seers'.122 Anaximenes wrote that 'the rain­
bow is the brightness of the sun' (A 7, 18). Even the saying 'the wisest 
is number', which appears to be fully Pythagorean, is known from the 
tragedy of Aeschylus.123 

It has long been known that the commandments contain super­
stitions widely encountered; Boehm found many parallels in the 
folklore of the Indo-European peoples.124 There were many Greek 
cults, the Eleusinian mysteries in particular, which practised the ban 
on beans, eggs, and various kinds of fish- the same kinds, moreover, 
which figure in the tradition of the Pythagoreans. 125 Particularly 
suggestive are the coincidences already frequently noted between 
the commandments and a passage from the Hippocratic treatise On 
the Sacred Disease (2), the author of which was an older contempo· 
rary of Anaximander and also an Ionian. The method of treating 
epilepsy practised by magi, purifiers, begging-priests, and frauds 
(µ.6.yol TE Kai Ka0dpTal Kd dyVpTai Kai dAa(OvEs) which he refuted 
included the following measures: the patient must not wash in the 
baths, eat the flesh of certain animals and birds (in particular dogs 
and cocks) and also certain fish (among them red mullet and black­
tail), must not wear black or sleep on a goatskin, place one foot on 
another or one hand on another, etc. The picture drawn by the 
Hippocratic is important in many regards: as a possible source for 
Anaximander, an indication of the boundary between reason and 
superstition in the last quarter of the fifth century, and as an example 
of how the Pythagoreans should have appeared to their enlightened 

122 Arist. ap. Iamb. VP 85, cf. Arist. fr. 60 = Protr. fr. 106 Dilring (o( Tds n:AETds 
,\E)'ovTEs, oi dpxai6n:pol); Philolaus (B 14). See Burkert, 168 n. 14,248 n. 47; Huffman, 
Philolaus, 402 ff. This saying in form is unlike the commandments with which it is 
placed. 

123 Arist. ap. Ael. VH IV,17; Iamb. VP 82, cf. -rrcivaocfaos dpi0µ6s (Aesch. fr. 181a 
Radt). 

124 Boehm, passim. 
125 Delatte, Vie, 23lf; Burkert, 177f.; Parker, Miasma, 29lff., 358ff. The fish 

usually named are: sea anemone (&xaATJ,f11), red mullet (Tp{yAri) and blacktail 
(µ,Eltdvovpos} See Arist. fr. 194-5; D.L. VIII, 33, from Pythagorean Memoirs; this 
paragraph is erroneously included in Arist. fr. 195, see Burkert, 166 n. 4. 
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contemporaries, had they observed everything prescribed by the 
'symbols'. Is it only by chance that in the classical sources there is 
no such portrait of the Pythagoreans, individual or collective? 

Some 'symbols' contradict what we know of the Pythagoreans, 
others each other, and still others any plausibility. Hippasus con­
ducted an experiment with bronze discs (Aristox. fr. 90), confirming 
the numerical expressions of the principal concords discovered by 
Pythagoras; in the 'symbols' the sound made by bronze when struck is 
the voice of a daemon. A1cmaeon knew of the independent move­
ment of the planets from west to east (A 4); Eudemus ascribes to the 
Pythagoreans of the fifth century the correct order of the planets 
(fr. 146); in the 'symbols' the planets are 'the dogs of Persephone'. 
Could it be that the very same people believed that 'an earthquake is a 
gathering of the dead' and yet provided a quite scientific explanation: 
'the rainbow is the brightness of the sun'? Would those who believed 
that 'the strongest is insight' and 'the wisest among us is medicine' 
collect ancient superstitions from everywhere and blindly follow 
them? In Anaximander's Pytbagoreans one perceives more than a 
split personality; it is rather a splintered personality. Some 'symbols' 
imply scientific astronomy and mathematics, others lead straight to 
the 'superstitious man' from Theophrastus' Characters, others to the 
Seven Sages, and yet others to sacrifices, mysteries, and purification 
ceremonies. The Pythagoreans of Anaxirnander in some things recall 
the author of the Derveni papyrus, also characterized by a highly 
original combination of 'myth' and 'logos', 126 with, however, the 
difference that they were the subject of interpretation, while he was 
an interpreter. What he brought together in his book belonged to 
different worlds outside it To what world and to what time did 
Anaximander's 'symbols' belong and in what did their Pythagorean­
ism actually consist? The ovenvhelrning majority of the taboos col­
lected by him are in no way connected with the fundamental religious 
doctrine of Pythagoras, metempsychosis. In Homer and Hesiod, in 
popular superstitions, and in the practice of various cults we find 

126 'At different points of the text, he emerges as an enlightened exegete of sacred 
lore, an allegorical expounder of religious texts as well as rituals, an acerbic critic of the 
conventional polis religion, and a maverick intellectual who advocates a Presocratic 
Weltbild derived from Anaxagoras and Diogenes of Apollonia. Wearing multiple hats, 
the Derveni cornroentato.r resists being classified by his outlook or identified with 
known figures of the late fifth-century enlightenment', A. Henrichs, 'Hieroi Logoi and 
Hierai Bibloi', HSCP 101 (2003), 232. 



Mathematici and Acusmatici. The Pythagorean 'Symbols' 203 

many parallels to them which show that they certainly did not 
originate in Pythagoreanism.127 Besides, the taboos of the cults were 
restricted in number (normally not more than 5-7) and in time: they 
were observed over several days once a year, or once in two to three 
years, or even once in a lifetime at initiation into the mysteries. 
Inclusion in Anaximander's collection removed them from their 
natural environment; instead they acquired a cumulative effect and 
a timelessness which they did not initially possess, as if dozens of 
commandments regulated the entire life of Pythagoreans from begin­
ning to end! 128 It is by no means obvious that Anaximander himself 
reckoned on such an effect. Timaeus ascribed communal property to 
the Pythagoreans, basing this first on the Pythagorean origin of the 
proverb 'Friends share everything' and second on its being taken 
literally (above, §4.3a). Anaximander, it seems, stopped short of the 
second step. Nothing implies that he intended to analyse the Pytha­
gorean way of life on the basis of the sayings he collected. 

Just as the figure of Pythagoras became a magnet for legends which 
had no initial connection with him, so it was that very few Pythago­
rean sayings and maxims formed the basis of Anaximander' s collec­
tion.129 Since we are dealing with oral tradition, we must be aware 
both of a huge expansion of the initial nucleus and of all manner of 
distortions in the tradition. The tradition of the Seven Sages provides 
an obvious example of both. Initially just one saying was attributed to 
each, whereas two collections of the late fourth century (Demetrius of 
Phaleron and Sosiades) contain respectively 124 and 143 sayings,130 

the maxim 'Democracy is better than tyranny' being put, as if by 
design, into the mouth of the tyrant Periander! None the less the 
tradition of the Seven Sages, accumulating 'popular wisdom', appears 
much more consistent than the highly heterogeneous and multi­
layered collection of 'symbols', full of contradictions both within 
each kind and among them. It is very difficult to say what criteria 

127 Burkert, 188f.; Philip, 136; Parker, Miasma, 296f. 
128 See Parker, Miasma, 297: 'What was apparently [Pythagoras'] innovation, and a 

drastic one, was to change temporary abstinence, confined to the period preceding a 
ritual act, into permanent rules of life on which salvation depended.' Cf. ibid. 358 f.: 
'Of permanent abstinence from particular foods by devotees of particular cults there is 
no trace.'; 365: 'permanent abnormality of the Pythagorean life'. 

129 Cf. Burkert, 189. 
130 Stob. III,1,172-3; Snell, Leben und Meinungen; J. Althoff and D. Zeller (eds.), 

Die Worte der Sieben Weisen (Darmstadt, 2006). 
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Anaximander used to select his material. In principle he should have 
worked from the similarity of various sayings in form or content, as 
did, for example, the Sophist Hippias in his .EvvayW')"l1, putting 
together related (in fact quite different) sayings of poets and philoso­
phers.131 Contradictions, however, did not disturb Anaximander, as 
is evident from the explanations he offers of the 'symbols' and even 
more so from the very composition of the book. In any case, there can 
be no doubt that what Anaximander was engaged in was interpreting 
the 'symbols', oral sayings to which he, for reasons not always clear to 
us, ascribed a Pythagorean origin, and not describing the manners, 
customs, and beliefs of a particular group of Pythagoreans. Anaxi­
mander's contemporaries had no knowledge of such a group, and 
hence his Interpretation of Pythagorean Symbols cannot be regarded 
as an independent source on ancient Pythagoreanism, still less as a 
principal source. 

Martin Nilsson regarded the Pythagorean commandments as a 
direct continuation of Hesiod's rules (for example, Op. 727, 742-3) 
and saw in them the same legalistic spirit as in the instructions of the 
Delphic oracle and the sayings of the Seven Sages.132 In principle one 
can agree with this. If Pythagoras is to be included within some 
direction in Greek religion, then it should be that 'which strove to 
attain the favour of the gods through the exact observance of religious 
commandments and rules', 133 rather than that which embraced the 
mystic and ecstatic. At the same time no one would be ready seriously 
to relate to Solon, Chilon, or Thales all the sayings attributed to them 
in the fourth-century collections, or even a part of them. 134 Which of 
the commandments from Anaximander's collection could have been 
connected with the Pythagoreans must be decided in each specific 
case. The primary nucleus must most probably contain those precepts 
which are in some way linked with metempsychosis and are known 
beyond the collection of'symbols'. As has been noted, this takes in the 
ban on the meat of non-sacrificial animals, beans, and interment in 
woollen garments. The first two bans are known in Empedocles, and 

131 86 B 4, 6; Patzer, Hippias. Herodotus, who identified foreign gods with Greek 
gods according to their n'ternal resemblance, did the same. 

132 Nilsson, GGR i 669. 
133 Ibid. 578, 662 ff. 
134 'In meisten Fallen wirkt die Verbindung bestimmter Weiser mit bestimmten 

Spriichen willkii.rlich', M. Asper, "Literatursoziologisches" zu den Spriichen der 
Sieben Weisen', in D. Zeller and Althoff (eds.), Worte, 91. 
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all three in Orphism. 135 In Empedocles we know a total of three food 
taboos: on meat, beans, and lanrel leaf (B 136-41); in Orphism, 
seemingly, three also.136 It is difficult to imagine that Pythagoras 
demanded of his followers substantially more than Empedocles did 
of his, or that the Pythagorean way oflife was much stricter than ~ios 
'Op<jnKos. 

135 B 137, 140-1; OF, test. 212-3, fr. 291. 
136 Meat, beans, and eggs; sources: Parker, Miasma, 302; Burkert, Greek Religion, 

301. Eggs are mentioned only in the Imperial age (Plut. Quaest. conv. 635 E). 
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Shamanism and Metempsychosis 

6.1 SHAMANISM IN ANCIENT GREECE? 

In the 1960s to 1980s the traditional image of Pythagoras the math­
ematician seemed to be slowly but surely giving way to that of 
Pythagoras the shaman. At any rate, many leading authorities were 
attempting to show that this image was real. In the motley company 
of their shaman 'colleagues', who included mythological figures 
(Orpheus, Abaris) and early Greek wonder-workers (Epimenides, 
Aristeas, Hermotimus), Pythagoras and Empedocles represented 
those Greek philosophers who personally experienced the formative 
influence of shamanism. In recent decades the position regarding 
Greek shamanism has undergone a fundamental change: under pres­
sure from criticism, and partly also from new material, this theory is 
now gradually being abandoned by even its most faithful adherents. 
It is steadily receding into the sphere of historiography,1 as one 
further failed attempt to apply an anthropological approach to 
Greek religion. 

Notions of Greek shamanism form part of the theory of pan­
shamanism which took shape at the end of the nineteenth century. 
At that time the study of Siberian shamanism, then still mostly 
descriptive, was developing a theoretical basis and seeking compara­
tive material even in remote cultures. If in 1903 van Gennep made a 
reproachful reference to an article about shamanism in Assyria,2 later, 
in spite of his warnings, the geographical and temporal range of 

1 It is revealing that recent criticism of Greek shamanism (Bremmer, Rise, 27 ff.) is 
predominantly historiographical in nature. Bremmer independently arrived at the 
same conclusions as mine. 

2 A. van Gennep, 'De l'emploi du mot "chamanisme" ', RHR 47 (1903), 51. 



208 Pythagoras and the Early Pythagoreans 

shamanism was greatly extended. 3 In the latter half of the twentieth 
century, the fame of pan-shamanism was due primarily to 
W. Schmidt (who conceived a theory of proto-monotheism), and in 
particular to M. Eliade, whose famous book was translated into the 
main languages of Europe. 4 According to Eliade, the distribution of 
shamanism coincided with that of human beings, and its origins went 
back to the Palaeolithic era. 5 

In the literature on shamanism from the end of the twentieth 
century three main schools of thought can be identified.6 The first 
confines this religious phenomenon to a certain geographical area, 
usually Siberia, Central and Northern Asia (sometimes including 
Alaskan tribes related to those of Siberia). The second considers 
Siberian shamanism the locus classicus, but recognizes the existence 
of other forms, some of them in regions very distant from Siberia, in 
India or Australia, for example. The third takes shamanism to be no 
less universal than religion itself. From the standpoint of the latter 
two schools, in order to prove the existence of shamanism in anti­
quity there is no need to seek the missing links between historical 
Siberian shamanism and ancient Greece. For scholars of religion who 
stand close to functionalism and the phenomenology of religion, a 
typological similarity between certain features of Greek religion 
and shamanism is sufficient. Researchers who are more historically 
inclined proceed from the premise that shamanism has its roots in the 
Palaeolithic era, and therefore the Greeks could have inherited it. 

Fortunately, Altertumswissenschaft as a discipline generally tends 
to prefer historical explanations. Here only a view of shamanism 
which could point to intermediaries between the Greeks and Siberian 
shamanism had any chance of success. It is therefore no accident that, 
after what seems to have been the first mention of shamanism, in the 
work of Diels on Parmenides, for a long time this topic was not 

3 A single collection contains works on shamanism among the Afghan Kafirs, the 
Hungarians, the Swedes, the North American Indians, in Nepal, and in the Old 
Testament: C.-M. Edsman (ed.), Studies in Shamanism (Stockholm, 1967). 

4 W. Schmidt, Der Ursprung der Gottesidee, ix-xii (Miinster, 1949-55); M. Eliade, 
Le Chamanisme et les techniques archai'ques de l'extase (Paris, 1951). In English: 
Shamanism: Archaic Techniques of Ecstasy (New York, 1964). 

5 M. Eliade, 'Recent Works on Shamanism: A Review Article', HR 1 (1961), 153: 
'The only continent where shamanism is a rather rare phenomenon is Africa.' 

6 C£ H. Motzk.i, Schamanismus als Problem religionswissenschaftlicher Terminolo­
gie (Cologne, 1977). 
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popular. Diels wrote about it in passing, as a parallel which shed light 
on certain features of Archaic Greek poetry.7 In order to bring these 
parallel lines together, traces of actual historical contacts were needed; 
an intermediary was necessary. Meuli's famous article identified one: 
the Scythians. 8 It was Scythian shamanism, reconstructed by Meuli, 
that, in the view of many, was a decisive influence in the appearance 
in Greece of a whole pleiad of shamans. 9 In mid-century Dodds's 
famous work and Cornford' s posthumously published book appeared 
at almost the same time.1° Both contained chapters devoted to sha­
manism, but Dodds' s view turned out to be much the more influen­
tial, because Dodds, relying on Meuli, proposed a historical solution 
to the problem, while to Cornford the Greek poets were 'like sha­
mans', that is, he was comparing two phenomena from similar 
developmental stages. From the beginning of the 1960s the Meuli­
Dodds theory was energetically developed by Burkert,11 who later, 
however, moved away from the theme of shamanism. 12 In the 1980s 
and 1990s many new works appeared which took up and elaborated 
the theory of Scythian-Greek shamanism, especially in connection 
with Orphism. 13 As Graf has noted, Orpheus as a 'mythical shaman 

7 H. Diels, Parmenides Lehrgedicht (Berlin, 1897), 14f. In an article in the same 
year he rejected outright any historical contact between the Greeks and shamanistic 
cultures: H. Diels, 'Ober Anaximanders Kosmos' (1897), in his Kleine Schriften, 19f. 

8 K. Meuli, 'Scythica', Hermes 70 (1935), 121-76 = Gesammelte Schriften, ii (Basel, 
1975), 817-873. One year earlier the following article appeared: E. G. Kagarov, 
'Shamanstvo i iavlenila ekstaza v grecheskoi i rimskoi religilakh', Izvestiia AN SSSR 
DON 5 (1934), 387-401. Owing to its baldly schematic approach, it was ignored even 
by Russian scholars. 

9 To be sure, Meuli found traces of shamanism even in Homer and among the 
Proto-Inda-Europeans, but these ideas were not taken up by classicists. 

10 E. Dodds, The Greeks and the Irrational (Berkeley, 1951); F. Cornford, Princi­
pium Sapientiae (Cambridge, 1952). The preface to Cornford's book shows that 
Dodds had read it in manuscript. 

11 Burkert, 120ff.; id., 'I'611,: zum griechischen "Schamanismus'", RhM 105 
(1962), 36-55. 

12 In his history of Greek religion we find only three brief mentions of shamans 
(Burkert, Greek Religion, 180, 320, 446), which is only slightly more than in the work 
of his predecessor Nilsson ( GGR L 164 n. 5, 617 f.), who devoted a few lines to 
shamanism, stressing that on the whole it is not found among the Inda-Europeans. 
Burkert's recent works make no mention of shamanism at all. 

13 See e.g. West, OP, 4ff., 144 ff; R. B. Claus, Toward the Soul (New Haven, 1981), 
111 f.; J. F. Kinstrand, Anacharsis (Oxford, 1981), 18 ff.; F. Hartog, The Mirror of 
Herodotus (Berkeley, 1988), 150 ff.; C. Fiore, 'Aspetti sciamanici di Orfeo', in 
A. Masaracchia (ed.), Difeo e l'orfismo (Rome, 1993), 409-24; P. Kingsley, 'Greek 
Shamans and the Magi', Studia lranica 23 (1994), 187-98. 
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or prototype of shamans' (Dodds) is 'the most fashionable idea 
nowadays' .14 

It cannot be said that Greek shamanism has escaped the attention 
of the critics, but as a rule critics dealt only with certain elements of 
the theory. Kahn, for example, convincingly showed that the tradition 
on Empedocles does not even remotely recall the history of the sha­
mans; Bolton refuted in detail any shamanist influence on Aristeas of 
Proconnesus. 15 In his article on Orpheus, Graf mentioned shaman­
ism mostly out of habit, observing each time that in reality these 
references do not explain anything. 16 Dowden demonstrated that 
Meuli's reconstruction was essentially built on sand.17 Pythagoras 
has been less fortunate than others: his shamanism has been not so 
much refuted as emotionally rejected.18 The most serious and thor­
ough critique of shamanism in Greece accords hardly any considera­
tion to the Pythagorean material. 19 Among the many questions which 
arise in connection with Greek shamanism in general and Pythago­
rean shamanism in particular, the following appear to be the most 
fundamental. First, did shamanism exist at all in the sixth century? 
Second, did it exist among the Scythians of the Black Sea coast, and 
did it influence Greek cult practice? Third, can traces of shamanism, 
or at least of ecstatic practice, which is considered to be the conditio 
sine qua non of shamanism, be discovered in Pythagoreanism? 

The view that shamanism is ubiquitous and of great antiquity is 
based mainly on two misconceptions: first, it is too readily identified 
with almost any ecstatic cult of pre-literate peoples,2° second, the 
beliefs of such peoples are a priori conceived to represent a kind of 
primary phase of religion, which originated in the most distant past.21 

14 F. Graf, 'Orpheus: A Poet among Men', in J. Bremmer (ed.), Interpretations of 
Greek Mythology (London, 1987), 102 n. 2. 

15 Ch. H. Kahn, 'Religion and Natural Philosophy in Empedocles' Doctrine of the 
Soul', AGPh 42 (1960), 3-35; Bolton, Aristeas, 125 f., 132 ff. 

16 Graf, 'Orpheus', SO ff. 
17 K. Dowden, 'Deux notes sur les Scythes et les Arimaspes', REG 93 (1980), 

486-92. 
18 A. Maddalena, 'Pitagora sciamano?', RFIC 92 (1964), 103-17; C. de Vogel, 

Philosophia, Part I. Studies in Greek Philosophy (Assen, 1969), 78 ff. 
19 J. Bremmer, The Early Greek Concept of the Soul (Princeton, 1983), 25 ff.; id., 

Rise, 24 ff. 
20 Such is Eliade's position, for example; cf. L. Vajda, 'Zur phaseologischen Stellung 

des Schamanismus', Ural-Altaisches Jahrbuch 31 (1959), 456-85, at 458 ff. = C. A. 
Schmitz (ed.), Religions-Ethnologie (Frankfurt, 1964), 265-95. 

21 See e.g. H. Findeisen and H. Geh.rts, Die Schamanen (Cologne, 1983), 20 ff. 
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Both these notions have done much to foster the theoretical chaos 
which reigns in the study of shamanism, and which the specialists 
in the field themselves often lament. In particular they lament the 
excessive profusion of definitions of a shaman and shamanism) and 
the resulting contradictory interpretations.22 Against this background, 
Shirokogoroff's classic work on shamanism among the Evenks (the 
Tungus), from whose language Europeans have borrowed the word 
'shaman', stands out clearly. Shirokogoroff's analytical rigour, the pro­
fundity ofhis judgements, and his great experience of contact with those 
who practise shamanism make his work the best point of departure for a 
study of the phenomenon. 

Shirokogoroff provides the following definition of shamans: 'Per­
sons of both sexes who have mastered spirits, who at their will can 
introduce these spirits into themselves and use their powers over 
spirits in their own interests, particularly helping other people, who 
suffer from the spirits; in such a capacity they may possess a complex 
of special methods for dealing with the spirits.' 23 Accordingly, sha­
manism is characterized by the following: the presence of people who 
have mastered spirits (and not are just possessed by them); a certain 
number of malevolent and benevolent spirits; socially recognized 
methods of dealing with the spirits; shamanistic paraphernalia (spe­
cial dress; musical and other instruments, at least a drum); a 'theore­
tical basis', in the form of common conceptions of the spirits; and 
recognition for the social position of shamans. 24 On the origin of this 
complex, Shirokogoroff offers the following hypothesis: since the 
influence of Buddhism and Lamaism (the Tibetan variant of Bud­
dhism) can clearly be traced in shamanism, its genesis should be 
linked with the penetration of these religions into Central Asia and 
dated to the last centuries of the first millennium AD.

25 Hermanns in 
his historical study of shamanism comes to a similar conclusion.26 He 
devotes special attention to the influence of higher forms of religion, 
such as Zoroastrianism, Mithraism, and Buddhism, on shamanism. 

22 See e.g. Vajda, 'Zur phaseologischen Stellung', 456 f.; V. Voigt, 'Shaman - Person 
or Word?', in M. Hoppa.I (ed.), Shamanism in Eurasia, i (GOttingen, 1984), 13 ff. 

23 S. M. Shirokogoroff, Psychomental Complex of the Tungus (London, 1935), 
269 (repr. Berlin, 1999). 

24 Ibid. 271 ff. 
25 Ibid. 276 ff., 282 ff. 
26 M. Hermanns, Schamanen - Pseudoschamanen, Erloser und Heilbringer, 3 vols. 

(Wiesbaden, 1970). ' 
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Seeing shamanism as the result of the interaction of the ideology of 
hunting tribes and the religions of agrarian peoples with their ad­
vanced ecstatic technique, 27 Hermanns takes the place of origin of 
shamanism to be the region between Iran, Tibet, and India, and the 
period of origin to be the first centuries AD.

28 

We may leave it to the specialists to resolve the problem of the 
geographical and temporal origins of shamanism, and note the points 
of greatest importance to us. First of all, shamanism should be seen as 
a complex phenomenon. Following Shirokogoroff, Vajda rightly em­
phasized that 'shamanism is not an element of culture but a complex 
of phenomena having characteristic and meaningful connections one 
with another. No single one of its components suffices to define the 
whole complex; each one may also be found outside the limits of 
shamanism, and only their typical interaction gives rise to the com­
plex phenomenon which we call shamanism.' 29 Moreover, historical 
and ethnographic research into shamanism cannot ignore the fact 
that its rise was conditioned by the influence of the new forms of 
religion which arose in Asia in the middle of the first millennium BC. 

Lastly, the lines of influence and diffusion lead from South-West and 
South-East Asia to Central Asia, and on to North Asia, not the 
reverse. All these facts make the existence of shamanism as far back 
as the Archaic period in Greece highly improbable. A typological 
similarity between some elements of Greek religious and folk tradi­
tion and the shamanistic complex is not evidence of the great age of 
the latter, not least because we are dealing here with such widespread 
motifs as the soul travelling into the underworld, etc. 

Meuli reconstructed Scythian shamanism in almost the same way as 
palaeontologists reconstruct fossils - relying on two bones, or in this 
case on two elements. The first of these was a description of a 
Scythian steam bath, and the second a reference to Scythian Enarees, 
or seers. 30 This in itself is surprising, since shamanism - where it 
exists - is easily noticed. Shamanistic rituals, beliefs, costumes and 
paraphernalia, and the role of shamans in society - these are all 
things that strike an external observer at first glance. To Herodotus, 

27 For a similar approach, see Vajda, 'Zur phaseologischen Stellung', 475 ff. 
28 Hermanns, Schamanen, i. 181 f., 197 f.; ii. 343 ff. 
29 Vajda, 'Zur phaseologischen Stellung', 476. 
30 Steam bath: Hdt. rv, 73-5; Enarees: Hdt. I, 105; rv, 67; [Hipp.] Aer. 22. 
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barbarian religion was always one of the first things to catch his 
interest, but he overlooked Scythian shamanism; otherwise Meuli 
would not have had to reconstruct it, relying on two pieces of indirect 
evidence. And although Herodotus was not the only one to write 
about the Scythians, who lived side by side with the Greeks for many 
centuries, Meuli failed to find anything else worthy of attention in the 
Greek sources, and all who wrote later on the subject merely repeated 
his arguments. 

Not much is known of Scythian religion, of course, but the absence 
of both the shamanistic complex as a whole and its most important 
elements in the accounts cannot be explained by the poverty of the 
sources alone. In effect, we do not even know whether the Scythians 
had ecstatic cults, but it is known that their attitude to such cults 
among the Greeks was particularly negative: when they learned that 
King Scyles had been initiated into the cult of Dionysus, they 
promptly killed him (IV, 79). This might be explained by the 
Scythians' distaste for all foreign cults, were it not for the words of 
Herodotus: the Scythians rebuke the Greeks for their Bacchic frenzies, 
'saying that it is not reasonable to set up a god who leads men to 

dn > ( > I ,l. J ' fl 8 \ 'Ii:, I - f1 ma ess ou yap 'l'aa, o,Kos nva., eov ec;rupiaKEtv rou-rov oans 

µatvea8m Jvayet av8pamous). Everything indicates that the very idea 
of a deity that produced a state of ecstasy was alien to the Scythians. 
The story of Anacharsis, who paid with his life for trying to demon­
strate to the Scythians the ecstatic cult of Cybele, confirms this (Hdt. 
IV, 76). 

Let us now turn to what Meuli regarded as the capstone of all 
evidence. According to Herodotus (IV, 73-5), following the burial of 
a king the Scythians would arrange a steam bath for purposes of 
purification: the men pitched a tent, lit a fire in it, and threw hemp 
onto the heated stones; when the hemp gave off steam they would cry 
out in rapture (dyaµ,evo, -rfl -rruptr, wpvov-ra,). Herodotus was con­
vinced that all this served them instead of bathing (the Scythians 
never washed in water), but it is plain from the context that the main 
reason for the Scythians' cries of joy was the effect of the vapours 
from the hemp. What we see here is ritual purification combined with 
elements of narcotic intoxication; it would take a vivid imagination to 
see it as a shamanistic ritual performance since the most important 
elements of that 'performance' are absent: the shaman's dance, 
representing a struggle against evil spirits, before his audience; the 
beating of a drum or play on another musical instrument, and lastly 
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the trance of the shaman himself, a figure who is paradoxically absent 
from the scene described by Herodotus! 31 

Herodotus' story has received unexpected confirmation: in the 
burial mound of one of the so-called Altai Scythians, along with 
tent poles, burners containing stones and hemp seeds have been 
found. 32 It is clear that the Altai Scythians, like those of the Black 
Sea coast, used the stones and the hemp seed not only for ritual 
purposes, but also in everyday life. However, the use of hemp as a 
drug could not have originated in Siberia, and much less be unam­
biguously connected with shamanism. 33 Among some Siberian peo­
ples, shamans use vodka or tobacco (both taken from the Russians) to 
produce an ecstatic state, but by no means all who drink vodka and 
smoke tobacco are shamans. It is also uncertain whether in this case 
we can use the term 'ecstasy' as applied in the psychology of religion, 
meaning that the soul departs from the body and makes contact with 
supernatural beings. In this sense ecstasy, besides a psychosomatic 
state, implies a certain ideology, which in the Siberian peoples is 
extremely rich but which is absent in Scythian rel.igion.34 The 
Scythian cult of the dead, in so far as it is known from excavations, 
offers no evidence whatever of such an ideology,35 and Scythian art 
contains no clear record of any such thing. 

The interpretation of Scythian Enarees, or seers, as shamans seems 
even stranger. Meuli attempted to prove that they were close to 
shamans solely on the grounds that they looked like women and 
wore women's clothes. Cases of transvestism (both male and female) 
certainly occur in shamanism, although they are not widespread. 
However, what is meant here is precisely transvestism, whereas the 
Greek sources persistently speak of 'female disease' ( 0~.\w voiiaos-), or 
impotence. 36 Unlike Enarees, transvestite shamans never constituted 
a distinct class consisting of effeminate males. The Enarees served 
the goddess Aphrodite (Hdt. IV, 67), whose cult, according to the 

31 'Seu! probleme: pas de chaman,' observes Dowden ironically ('Deuxnotes', 487). 
32 S. I. Rudenko, Frozen Tombs of Siberia (Berkeley, 1970), 62, 384 f. 
33 Rudenko did not accept shamanism among the Altai Scytbi.ans (ibid. 384). An 

attempt to prove the opposite (L. Hancar, 'Altai-Skythen und Schamanismus', Actes 
du IVe Congres intern. des sciences anthropologiques et ethnologiques, ii (Vienna, 
1956), 183-9) is based only on parallels and is therefore unconvincing. 

34 Bremmer, Early Greek Concept, 48. 
35 R. Rolle, Totenkult der Skythen (Berlin, 1979), 118 n. 219. 
36 Hdt I, 105; [Hipp.] Aer. 22; Arist EN 1150bl4. 
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Scythians themselves, they adopted from the Syrian city of Ascalon (I, 
105). In this Aphrodite it is not difficult to discern the goddess Jshtar, 
whose cult was served by eunuch priests. 37 On the nature and causes 
of the 'female disease' of the Enarees, a wide range of views has been 
expressed.38 The very first interpretation, offered by a Hippocratic 
doctor (Aer. 22), linked it with excessive horse-riding by the 
Scythians. The latest, a thoroughly plausible medical interpretation, 
sees it as haemochromatosis, a chronic hereditary ailment, in which 
iron metabolism in the body is disrupted, often resulting in impo­
tence.39 In any case, the only aspect of the Enarees of interest to the 
Greeks was the fact that they resembled women, and if they failed to 
notice any shamanistic rites or ideas, how could they adopt them?40 

Strange as it may seem, the concept of 'shamanism' sheds least light 
on the very thing for which it was introduced: the spread in ancient 
Greece of new ideas on the soul and of ecstatic cults that were 
untypical of Homeric religion. This is not, of course, a matter of 
terminology: after all, even those who had long been prepared to 
dispense with the concept accepted that it helped to perceive the 
realia of cult practice behind the legend and the myth. 41 Despite the 
oft-refuted but nevertheless popular theory that behind every myth 
( or legend) there must be a ritual,42 the legends abbut Pythagoras' 
superhuman qualities, his prophecies and his wonders do not lead us 
automatically to any Pythagorean cults. The same ot similar stories 
were told about Pherecydes of Syros, who is not linked with any 

37 H. Haussig (ed.), Herodot. Historien (Stuttgart, 1963), 642 n. 100; Dowden, 
'Deux: notes', 489. 

38 W.R. Halliday, 'A Note on the GHAEA NOY J;QJ; of the Scythians', ABSA 17 
(1910-11), 95-102; A. M. Khazanov, 'Skifskoe zhrechestvo', Sovetskaia etnografiia, 6 
(1973), 41-50; J. Pigeaud, 'Remarques sur l'inne et l'acquis clans le Corpus hippocra­
tique', in F. Lasserre and Ph. Mudry (eds.), Formes de pensie dans la Collection 
Hippocratique (Geneva, 1983), 49 ff.; A. Ballabriga, 'Les Eunuques scythes et leurs 
femmes', Mitis 1 (1986), 132ff. 

39 E. Lieber, The Hippocratic "Airs, Waters, Places" on Cross-dressing Eunuchs: 
"Natural" yet also "Divine"', in R Wittern and P. Pellegrin (eds.), Hippokratische 
Medizin und antike Philosophie (Hildesheim, 1996), 451-76; Bremmer, Rise, 32; 
S. West, 'Scythians', in E. J. Bakker et al. (eds.), Brill's Companion to Herodotus 
(Leiden, 2002), 449 f. 

40 Dowden, 'Deu:x: notes', 489. 
41 Bremmer, Early Greek Concept, 48. 
42 For a convincing critique of the myth-ritualist theory, see esp. J. Fontenrose, The 

RUual Theory of Myth (Berkeley, 1971). 
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particular cult.43 As we have already noted, the legendary tradition on 
Pythagoras, oral and written, is far from identical with the Pythagor­
ean tradition. In the fifth century, and even more so in the fourth, 
legends about Pythagoras often circulated far outside the Pythagorean 
circles (in Ionia, for example), increasing in scale not because of their 
'cult basis', but thanks to the imagination of writers such as Hera­
clides, Andron or Neanthes, who combined traditional motifs and 
added new ones. To form judgements about the followers of Pytha­
goras on the strength of these legends would be incautious in the 
extreme, especially because the Pythagoreans known to us do not pass 
on any legends about their Teacher, and they themselves do not figure 
in any 'miraculous' legends.44 

The unconvincing nature of the obligatory myth-ritualist parallels 
is particularly apparent in the example of the 'ritual katabasis', which 
many researchers have attempted to attribute to Pythagoras the Sha­
man. To begin with, the writers of the fifth and fourth centuries still 
know nothing of the journey Pythagoras made in his lifetime to 
Hades.45 Stories about this first begin to appear in the writings of 
Hieronymus of Rhodes (second third of the third century), and then 
in those of Hermippus, and both versions are distinctly comical in 
their nature. Given the heightened interest from Old and Middle 
Comedy in the world beyond the grave, this is quite natural. Even 
before Pythagoras himself was dispatched to Hades, the hero of 
Aristophon's Pythagorist (staged in c.340-330), visited it and reported 

That the Pythagorists differed much 
From all the rest; for that with them alone 
Did Pluto deign to eat, much honouring 
Their pious habits. - He's a civil God, 
If he likes eating with such dirty fellows.46 

In Hieronymus, when Pythagoras descends into Hades he sees the 
souls of Homer and Hesiod there, enduring torments for the stories 

43 See above, 63 n. 5. 
44 On the legends of Hippasus, see below, 275. 
45 Heradides of Pontus (fr. 89) wrote of the soul of Pythagoras residing in Hades 

during the intervals between his incarnations, but not of his travelling there during his 
lifetime (Rohde, Psyche, 600f.; Delatte, Vie, 154f.; Gottschalk, Heraclides, 117ff.; 
Bollansee (FGrHist 1026 F 24), 265 f.). 

46 Fr. 12 K-A == 58 E 3, tr. Yonge. On the comedic accounts offeasts in the kingdom 
of the dead, see above, 181 n. 48. 
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they told about the gods. He also witnesses the punishment of those 
who avoided sexual relations with their wives; this was why he was 
honoured in Croton.47 Hermippus, who was renowned for his fantas­
tic tales, hostile to Pyfhagoras, remained true to form in this case too. 
He reports that on his arrival in Italy the sage made himself a small 
subterranean abode and lived there for a while, having ordered his 
mother to register on tablets every occurrence and to send her notes 
down to him. When he emerged, withered and skeletal, he betook 
himself to the assembly and declared he had returned from Hades, and 
to prove it he read out to them everything that had happened in his 
absence. The lawgivers were moved by his words, they wept and 
lamented and became so convinced he was of divine nature that they 
sent their wives to him in order that they would learn some of his 
doctrines. Consequently they were called Pyfhagorean women.48 

An interest in the underworld, typical of folklore, is apparent as far 
back as in the Odyssey, although the Nekyia is often considered a later 
insertion. During the religious revolution which took place in Archaic 
Greece, bringing with it new views on the afterlife, this interest only 
increased. In their identically titled ll ,pi Twv cv J'!,3ov, Protagoras 
and Democritus criticized the then widespread notions of the after­
life.49 It is understandable that far from all to whom the Greeks 
attributed a journey to Hades - Heracles, Odysseus, Orpheus -
were linked with a cult which included a ritual katabasis. Unlike 
Odysseus, the epic hero, Orpheus became the central figure of a 
religious movement, and yet the myth of his descent into Hades in 
search of his dead wife seems more like a poetic invention, having 
little connection with Orphism, than a cult myth. 50 The variety of 
motifs appearing in the stories of Pythagoras in Hades shows that in 
essence all that they have in common is the figure of Pythagoras 
himself, who, being an expert in the immortality of the soul, would 
sooner or later have to be credited with a journey into the kingdom of 

47 D.L. VIII, 21 = fr 42. On the parallel tradition, see Delatte, Vie, 155 f., 194,244; 
Burkert, 155 f. 

48 D.L. VIII, 41 = fr. 20 = FGrHist 1026 F 24. llv0ayoplrnf recalls the comedies of 
Alexis and Cratinus the Younger IIvOayop{,ovaa (58 E 1, 3). On Pythagorean women 
see also above, 180 n. 46; on Pythagoras' instructions to women, 46f. Bollansee's 
commentary on F 24 of Hermippus basically follows Burkert (see below, n. 52). 

49 D.L. IX, 46, 55; Dern. fr. 582 Luria vvith comm. Heraclides of Pontus also wrote a 
work On the Underworld (fr. 22, 68, 72); Gottschalk, Heraclides, 108f. 

'° K. Ziegler, 'Orpheus', RE 18 (1939), 1268 ff., 1280 f. 
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the dead. Are these stories backed by Pythagorean tradition, and if so, 
are there grounds for seeing in it an echo of cult practice? - Most 
likely not, particularly if we bear in mind that the earliest evidence 
comes from Hieronymus, who was ·writing almost a century after the 
demise of ancient Pythagoreanism. There are still fewer grounds for 
seeing Hermippus as the keeper of the Pythagorean ritual tradition. 51 

Burkert's reconstruction, in which Pythagoras' mother, fl-TJTTJP, is 
turned into LJ71µ,TJ-r7Jp, and Pythagoras himself into 'a hierophant in 
the cult of Demeter', 52 is as unconvincing as it is superfluous. One 
could equally well show Pythagoras to be the hierophant in a chthonic 
cult on the basis of Aristophon's comic verses; his Pythagorists, after 
all, take part in a feast (no doubt a ritual feast) with none other than 
Pluto! 

Essentially, of the cultic side of Pythagoreanism we know so little 
that it is perfectly reasonable to ask whether the Pythagoreans really 
had any separate cult of their own, different from those of the cities 
in which they lived. This question has already arisen, in the course of 
discussion of the Pythagorean communities (§4.2), and provisionally 
been answered in the negative. Indeed, in what sense can one speak 
of a Pythagorean cult? Does it mean that Pythagoras introduced the 
veneration of some new deities, like the worshippers of Astarte? Or 
that he and his followers chose as their patron a hero who was 
already present in the tradition, but they lent a particular character 
to his cult and made it inaccessible to the uninitiated, as happened 
with the Orphics? Among the Pythagoreans we know of no special 
deities; Apollo, whom they venerated above all, was a traditional cult 
object in Croton. In none of the several dozen cities where, to judge 
from Aristoxenus' catalogue, Pythagorean communities existed, have 
any traces survived of a cult specific to them, traces such as the 
Orphic tablets, for example, found in abundance in southern Italy.53 

s1 Hennippus' story is very similar to the one known from Herodotus about 
Zalmoxis' three-year sojourn in a subterranean abode (IV, 95-6), and may have arisen 
under its influence; thus Corssen, 'Abaris', 43; Levy, 39; Boyance, 'Abaris', 335 f.; 
Bolton, Aristeas, 144 f.; Gottschalk, Heraclides, 118; contra see Burkert, 156 f.; Bolian­
see (FGrHist 1026 F 24), 267 ff. 

52 Burkert, 159. The only passage to mention Pythagoras in connection with 
Demeter is from Timaeus: after Pythagoras' death his house in Metapontum (not in 
Croton!) was turned into a temple to Demeter, and the street in which he lived was 
named after the Muses (FGrHist 566 F 131). 

53 Bernabe and Jimenez San Cristobal, In~ructions. 
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But even if some traces were to be found of a special Pythagorean 
cult, there is absolutely nothing that might lead one to suspect an 
ecstatic cult. 

Judging by the account of Alcidamas, Pythagoras was heroicized 
after his death, like Anaxagoras, and later Plato and Epicurus.54 Here 
it is significant that veneration of heroici.zed philosophers was not 
restricted to their followers, the Pythagoreans and Anaxagoreans: 
Alcidamas speaks of the Italians and Clazomenians. Echoes of this 
veneration may also be seen on coins with idealized images of 
Pythagoras, minted in Abdera in c.430, and in this case there is no 
basis for an assumption of any influence from a local Pythagorean 
community. But even if Pythagoras the hero were venerated only by 
the Pythagoreans, this would explain very little, since what interests 
us is not how he was venerated after his death, but whether in his 
lifetime there existed a specific Pythagorean cult which he himself 
introduced. All that is known of Pythagorean rites points less towards 
a special cult than towards a special mode of life, Ilv0ayopEw, Tpo1ro, 

A p, 55 
TOV f--'IOV. 

Unfortunately we know little of the specifics of this mode of life.56 

It is dear that at least in the early period it included a series of 
religiously based rules, such as a preference for a particular kind 
of sacrifice, for example, a ban (complete or partial) on certain 
kinds of food, or on burial in woollen garments. However, the source 
of these rules was no cult, but Pythagoras' religious teaching, which, 
be it remembered, was not binding for all Pythagoreans, and this 
meant that the ntles and taboos that flowed from it were not binding 
either. (As in other similar cases, the features characteristic of Pytha­
goreanism as a whole cannot automatically be attributed to each 
individual Pythagorean; see above, §3.2) The specific set of rules 
and the rigour of their observation varied with time, and in the end 
these were determined by personal taste. Empedocles, imitating 
Pythagoras 'in the solemnity of his way of life and his appearance', 57 

54 Arist. Rhet. 1398b9-14 = 14 A 5; cf. D.L. m, 2 (on Plato) and D. Clay, 'The Cults 
of Epicurus', CErc 16 {1986), 12-28 = Paradosis and Survival (Ann A.rbor, 1998), 
75-102. 

55 Burkert, Greek Religion, 302, admits this. 
56 Cf. above, 111. From Plato's words it is clear only that those who observed it 

stood out as being better than the majority (Res. 600a-b). As the defining character­
istics of the {3los 'Op<f,,Kos, Plato cites abstinence from all animal foods (Leg. 782c7). 

57 Alcidamas (D.L. VIII, 56 = 14 A 5). . 
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also created a special style of life, but his imitation was as selective as 
it was creative. If the tradition is to be believed, he wore purple 
clothing, a golden band, bronze sandals, long hair, and a Delphic 
garland; his facial expression was invariably dourly solemn, and he 
was followed everywhere by his attendants. 58 Basing himself primar­
ily on the Orphic version of metempsychosis, Empedocles offered 
his followers a set of rules and taboos similar to that of Pythagoras. 59 

He claimed to have no fewer adherents than Pythagoras (B 112), 
although they were not united in communities like the Pythagorean 
hetairiai, and therefore the way of life chosen by Empedocles died 
with him. 

On close inspection, then, we do not find any traces of shamanism 
or its most important component, ecstatic cult practice, either in 
Pythagoreanism or among the Scythians who supposedly influenced 
it, even if we assume that shamanism existed at that time. Further­
more, it seems unlikely that the Pythagoreans had any special cult at 
ali, of the kind which characterized the Orphics, for example. Given 
what we know about the institutional nature of the Pythagorean 
communities and the personalities of individual Pythagoreans 
(above, §§4.1, 3.3), both these conclusions are only to be expected. 
The Pythagorean hetairiai were not cultic communities. In fact, we do 
not even know how widespread the cult of the heroicized founder, 
later typical of the followers of Plato and Epicurus, was among the 
Pythagoreans. Outside Italy, in particular in the Peloponnese, in 
Thebes or Athens, where many Pythagoreans lived, there is no in­
formation on it. The biographical tradition on the Pythagoreans and 
what has survived of their writings contain practically nothing that 
might suggest an interest in the sphere of religion as manifested by, 
for example, Xenophanes, Parmenides, or Heraclitus, to say nothing 
of Empedocles. (Hippon, by way of contrast, enjoyed the reputation -
perhaps undeserved - of a staunch atheist.)60 The personality of 
Pythagoras is indissolubly linked with religion, but no similar per­
sonalities from ancient Pythagoreanism are known to us. 

58 D.L. VIII, 73. Many stories have survived about the wonders ofEmpedocles; he 
himself writes in Purifications of his gifts as a seer and healer, and of his immortality 
(B 112). 

59 See above, 205 n. 135-6 and below, 234 ff. 
60 A 2, 4, 6, 8, 9. This reputation goes back to Cratinus' comedy Panoptai (A 2). We 

do not know what exactly Cratinus was relying on (Zeller, i. 336). 
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6.2 METEMPSYCHOSIS: PYTHAGOREANISM 
AND ORPHISM 
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The name of Pythagoras is so closely associated with metempsychosis 
that many regard this doctrine as almost the most important compo­
nent of Pythagoreanism. And indeed the fifth- and fourth-century 
sources state quite clearly that Pythagoras taught the transmigration 
of souls.61 Unfortunately, this clarity vanishes as soon as we move on 
from simply ,stating the fact to an analysis of the historical and 
religious context of metempsychosis. Was metempsychosis borrowed 
by the Greeks, and if so from whom? Who in Greece was the first to 
preach it, the Orphics or Pythagoras, and did any Orphics live in 
Pythagoras' lifetime? How widespread was it among the Pythago­
reans, and how consistent were they in observing the behavioural 
norms that sprang from it, such as the ban on eating meat? Can 
Pythagorean metempsychosis be considered an ethical doctrine? Be­
hind each of these questions lies a long history of contradictory 
interpretations. 

Happily the history of Greek religion is evolving not only through 
debate but also thanks to new textual discoveries which sometimes 
make it possible to resolve old questions. In recent decades a stream 
of new Orphic tablets from Italy, Macedonia, Thessaly, the Black Sea 
coast, and other parts of the Greek world, and especially the publica­
tion of the Derveni papyrus,62 have, we may say, saved Orphism as a 
religious movement from the pitiless and mostly destructive criticism 
to which it has been subjected since Wilamowitz pronounced his 
famous words: 'Die Modemen reden so entsetzlich vid von Orphi­
kern'. 63 The 'deconstruction' of Orphism, which took place almost in 
paralld with the 'shamanization' of Pythagoreanism, considered 
above, seemed to have completely demolished it. Orphism as a term 
is an invention of modern scholarship, and one that should therefore 

61 Doubts about this (Rathmann, Quaestiones .• 37 ff.; G. Casertano. 'Orfismo e 
pitagorismo in Empedocle?', in M. Tortorelli Ghidini et al. (eds.). Tra Orfeo e 
Pitagora: Origine e incontri di culture ne/l'antichitti (Naples, 2000), 203 ff.) appear to 
be unfounded. 

62 The most recent edition of the tablets is Bernabe, Poetae epici Graeci, ii, 2; 
Bernabe and Jimenez San Cristobal, Instructions.; the latest edition of the Derveni 
pagr;is is Kouremenos et al. (eds.), Derveni Papyrus. 

U. von Wilamowi.tz-Moellendorff, Der Glaube der Hellenen, ii (Berlin. 1932), 199. 
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be avoided: 'There is no such thing as Orphism.' 64 There were never 
any people who called themselves Orphics and formed themselves 
into religious communities; Dionysus and the Dionysian mysteries 
have nothing to do with Orphism. 65 The so-called Orphic tablets in 
reality belonged to the Pythagoreans. 66 The Orphic poems are either a 
doctrinal appendix to the Eleusinian mysteries, or were also written 
by the Pythagoreans. 67 The traditional view, that Pythagoras took 
metempsychosis from Orphism, 68 is incorrect: in reality the Greeks 
owe this doctrine to Pythagoras himself,69 and the existence of Orphic 
metempsychosis has yet to be proven. 70 The new finds, which have 
overturned almost all these theories, have once again confirmed that 
Orphism was no artificial construct but a real religious movement, 71 

which Pythagoreanism never was, although it contained a religious 
doctrine. The question of the origin of metempsychosis remains un­
resolved, however. 

The earliest evidence, Xenophanes' biting verses (B 7), links me­
tempsychosis with Pythagoras (above, §1.2). From this, however, it 
does not follow that Pythagoras was its founding father. Xenophanes 
speaks of metempsychosis as something to be taken for granted; it 
does not seem as if he is encountering it for the first time, or as if he 

64 M. L. West, 'Graeco-Oriental Orphism in the Third Century BC', Travaux du 
VIe congres international d'itudes classiques (Paris, 1976), 221. See also L. Moulinier, 
Orphie et l'orphisme a l'ipoque classique (Paris, 1955), 116. Cf. U. Bianchi, 
'L'Orphisme a existe', Milanges d'histoire des religions offerts a H.-C. Puech (Paris, 
1974), 129-37. 

65 Wilamowitz, Glaube, ii. 190; Linforth, Arts, 53,288£. 
66 Zuntz, Persephone, 340 ff., 392 f. 
67 Eleusis: F. Graf, Eleusis und orphische Dichtung Athens vorhellenistischer Zeit 

(Berlin, 1974); Pythagoreans: West, OP, 7 ff. 
68 Zeller, i. 69 ff., 563 f.; Rohde, Psyche, 337; 0. Kern, Die Religion der Griechen, 

ii (Berlin, 1935), 144; W. K. C. Guthrie, Orpheus and Greek Religion (London, 1935), 
216 ff,; K. Ziegler, 'Orphische Dichtung', RE 18 (1942), 1383f.; Nilsson, GGR i. 701 f. 

69 Wilamowitz, Glaube, ii. 188, 192ff.; P.-M. Festugiere, Review, REG 49 (1936), 
306- 10; Long, Study, 89 ff.; Zuntz, Persephone, 265 ff., 321 ff.; Burkert, 126 ff., 133; 
Bremmer, Rise, 1 ff. 

70 Wilamowitz, Glaube, ii. 194; Long, Study, 89 ff.; Graf, Eleusis, 93 f.; L. J. Alderink, 
Creation and Salvation in Ancient Orphism (Chico, 1981), 83 f. 

71 As seen for example by Guthrie, Orpheus; M. P. Nilsson, 'Early Orphism 
and Kindred Religious Movements' (1935), in his Opuscula selecta, ii (Lund, 1952), 
626-83. On Orphism as a religious movement see: Bernabe and Jimellez San Crist6-
bal, Instructions, 179 ff. On the history of the study of Orphism, see L. Zhmud, 
'Orphism and Graffiti from Olbia', Hermes 120 (1992), 159-68; A. Bernabe, 'Tenden­
cias recientes en el estudio del orfismo', Ilu. Revista de Ciencias de las Religiones 
(1995), 23-32. 
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regards Pythagoras as its founder. We still lack direct and incontro­
vertible evidence that the Orphic poems contained a doctrine of 
reincarnation which was adopted and modified by Pythagoras. And 
yet such a conclusion accords far better with the facts now known to 
us72 than the alternative explanation: that a religious movement, 
Orphism, took one of its central doctrines from the thinker from 
Samas. According to Ion of Chios, Pythagoras ascribed some of his 
poems to Orpheus (B 2). Did Ion really know some poems by 
Pythagoras which were unknown to anybody else, and how did he 
determine their authorship? Nothing that we know of early Pytha­
goreanism makes it possible to assume the existence of any authori­
tative religious text emanating from Pythagoras. It is no accident that 
the Hellenistic grammarian Epigenes named Brontinus and Cercops, 
not Pythagoras, as authors of Orphic poems.73 West's idea of the 
Pythagorean community as a kind of creative workshop in which 
Orphic poems were written cannot be supported, as we have not a 
single Pythagorean reference to Orpheus. Ion's words are best under­
stood as conjecture based on a similarity between the Pythagorean 
ideas known to him and what could be found in an Orphic poem. The 
similarity between Orphism and Pythagoreanism lay precisely in 
metempsychosis, with all the doctrinal and practical consequences 
that flowed from it. Any similarity hardly went further than this. 74 In 
the mid-fifth century, therefore, Orphism already included the doc­
trine of the transmigration of souls. 

If Ion considered Pythagoras a writer of Orphic poetry, his con­
temporary Herodotus posited an Egyptian origin for metempsychosis 
(above, §2.3), and noted further, 'Some Greeks have also used this 
doctrine as their own) some earlier, some later. I know their names, 
but do not record them' (II, 123). Whose were the names Herodotus 
did not record? The main claimants whose names appear in the 
literature are Orpheus, Pythagoras, and Empedocles.75 Whether or 

72 Thus G. Casadio, 'La metempsicosi tra Orfeo e Pitagora', in Borgeaud 
(ed.), Orphee, 119-55. See also Bernabe and Jimenez San Crist6bal, Instructions, 120. 

73 OF, test. 222. On Cercops, whom Epigenes regarded as a Pythagorean, see 
above, 116. 

74 Nilsson, GGR i. 701; Burkert, Greek Religion, 300: 'Orphic and Pythagorean 
coincide in the doctrine of metempsychosis and ascetism'. Other similarities known to 
us are matters of detail. 

75 See Burkert, 126 n. 38. Although Herodotus' version of metempsychosis more 
closely resembles Pythagoras' teaching than that of the Orphics and Empedocles (see 



224 Pythagoras and the Early Pythagoreans 

not the historian meant Empedocles, in a parallel passage on Egyptian 
borrowings in the sphere of religion, he says (II, 81): 

(The Egyptians) wear linen tunics. , . but nothing woollen is brought 
into the temple, or buried with them: that is impious. They agree in this 
with the so-called Orphics and the Pythagoreans; for no participant of 
their rites can be buried in a woollen shroud. There is a sacred story 
(tpOs i\6yos) about this.76 

The second sentence of this passage appears in the two manuscript 
versions: Oµ,oAoyEovm OE raiJ-ra -rolai 'Op</>tKolm KaArnµ,~owi Kal 
Ilv0ayopE{owl (Flor.); Oµ,oA.oyEEt OE -raV'ra -rolat 'Op</>tKOiai KaAw­

µ.EVowi Kal BaKXtKolat) EoVm OE AlymrrlOwt Kal Ilv0ayopE{owt 

(Rom.). The short version speaks of the Orphics and Pythagoreans 
(dat. pl. masc.); the long one of the Orphic and Bacchic rites, which 
were in fact Egyptian and Pythagorean ( dat. pl. neut.). The most detailed 
commentary on this passage is by Linforth, and although he had no 
knowledge of other instances of the use of'Op<j,,Ko{ in the classical period, 
unlike Td 'Op</,,Ka, relating to the rites and the literature, he showed 
convincingly that the long version had arisen as a result of interpola­
tion.77 Linforth's arguments are all the more valuable because they go 
against his own tendency, and that of his time, to deny the existence of 
Orphiccommunities in the sixth to fourth centuries. For Pythagorean­
ism this tendency had entirely predictable consequences: if there were 
no Orphics, that meant that both Orphic poems and metempsychosis 

below, 229 f.), the historian may not have known of these differences, or may have 
chosen to ignore them. 

76 The ban on wool is linked to the vegetarianism that stems from metempsycho­
sis. 'To be sure, it was possible to obtain wool without committing the crime of 
murdering a kinsman, which was involved in eating mutton, but perhaps to rob him 
was also considered unworthy of the pure' (Guthrie, Orpheus, 198); [EpO,; ,\6yo,; is to 
be seen as an Orphic poem (ibid.), rather than an Egyptian legend (Burkert, 219). Cf. 
Henrichs, 'Hieroi Logoi', 236 f. 

77 He referred in particular to a passage in Apuleius (Apolog. 56 c;;; OF, fr. 217) 
which preserved the short version (Linforth, Arts, 47). Apart from everything else, 
Herodotus could not have supposed that Pythagoras took from Egypt the ban on 
burial in woollen clothing and passed it on to the Orphics, as follows from the long 
version (see Rohde, Psyche, 349). The historian said nothing about Pythagoras' 
journey to Egypt, although he did maintain that the seer Melampus took from the 
Egyptians the cult of Dionysus and the sages who came after him gave a fuller account 
of the significance of that cult (II, 49). In these sages it is not difficult to recognize 
Orpheus and Musaeus (see above, 43); Hecataeus of Abdera wrote, in a context which 
shows the influence of Herodotus (above, 59 n. 121), of a journey to Egypt by Orpheus 
and Musaeus (FGrHist 264 F 25.96 ""' OF, test. 96). 
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could well have arisen in a Pythagorean environment. However, the 
publication a quarter of a century ago of a graffito from Olbia with the 
inscription LI t0(vvaw,) - op<piKo{ showed that in the mid-fifth century 
there were people who called themselves Orphics,78 and lent additional 
weight to the short version.79 

The inscription on another Orphic graffito from Olbia, /3/os 0ava­
Tos {3/os, and below this - &.i,fi0na, supports the contention that when 
Herodotus spoke of Greeks who taught the transmigration of souls he 
included Orpheus. The words imply a belief in life after death,8° that is, 
in the existence of a cycle in which a temporary death is followed by 
rebirth. The words aw/.la - ,J,vxfi, read by Vinogradov on the recto of 
Olbian graffito no. 3, provided even more persuasive evidence.81 Here 
we see the well-known opposition between body and soul, noted 
by Plato in his passage on Orphic metempsychosis (Crat. 400c). 
Other Orphic tablets also contain clear references to birth following 
death.82 Metempsychosis is inseparably linked with abstinence from all 
animal foods, a fact which is mentioned by Euripides and Aristo­
phanes, and which Plato considered the central point of the {3/os 
'0-''83 P't'lKOS. 

The earliest of the Orphic tablets now known to us, the Olbian 
tablets, date from the second or third quarter of the fifth century. 

78 A. S. Rusiaeva, 'Orfizrn i kul't Dionisa v Ol'vii', VDI 1 (1978), 87-104. These 
graffiti can be palaeographically dated to the second or third quarter of the 5th cent. 
(Vinogradov, 'Zur sachlichen Deutung', 78). 

79 The short version is supported by Rathmann, Quaestiones, 52 f.; Wilarnowitz, 
Glaube ii, 189 n. 1; Nilsson, 'Early Orphism', 656 n. 94; Long, Study, 24; Maddalena, 
Pitagorici, 326f.; Timpanaro Cardini, i. 21 f.; Morrison, 'Pythagoras', 136 n. 8. The 
following support the long version: Dodds, Greeks, 169 n. 80; Burkert, 127 f. (with 
some hesitation); Graf, Eleusis, 92 n. 60; West, OP, 8 n. 10; Kahn, 20; Riedweg, 
Pythagoras, 77; Bremmer, Rise, 18 n. 61; Henrichs, 'Hieroi Logoi', 236 n. 100. As 
Casadio ('Metempsicosi', 128 n. 23) has noted, the find from Olbia nullifies Burkert's 
central argument: 'the ancient testimonia speak of'Opc/n1ccf, not 'Op</nKot'. 

80 M. L West, 'Orphics in Olbia', ZPE 45 (1982), 18; Vinogradov, 'Zur sachlichen 
Deutung', 80. 

81 Vinogradov, 'Zur sachlichen Deutung', 79. 
82 'I have escaped the cycle of heavy grief and pain' (A 1, from Thurii, before 350); 

'From a man you have become a god' (A 4, from Thuril, mid-4th cent.); 'Now you 
have died and now you have been born, 0 thrice-happy one' (from Pellina in 
Thessaly, end 4th cent.). Cf. OF 348. On metempsychosis in the texts of the tablets 
see Zuntz, Persephone, 335 f.; West, OP, 22 f.; R Merkelbach, 'Die goldenen Toten­
piisse: Agyptisch, orphisch, bakchisch', ZPE 128 (1999), 1-13, at 6£.; Bernabe and 
Jimenez San Crist6bal, Instructions, 117 ff. 

83 Eur. Hipp. 952; Ar. Ran. 1032; Pl. Leg. 782c. 
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A little earlier, in the year 476, at the other end of the Greek world, in 
Acragas in Sicily, Pindar's Second Olympian Ode, composed in 
honour of King Theron and containing ideas plainly influenced by 
the Orphic teaching on reincarnation, received its first perfor­
mance.84 Empedocles, a native of Acragas, was then about 20 years 
old. The biographical tradition persistently links him with the Pytha­
goreans and even with Pythagoras himself, whom he greatly rev­
ered. 85 Nonetheless, the version of metempsychosis preached by 
Empedocles in his Purifications is much closer to Orphism than to 
Pythagoreanism. 86 Thus, within a few decades of the death of Pytha­
goras, in various parts of the Greek world we find traces of the Orphic 
teaching on the transmigration of souls and of Orphic cultic commu­
nities, whose rituals imply that teaching. It is superfluous to assert 
that any attempt to link these phenomena with Pythagoras will 
appear artificial in the extreme. Unlike the Orphics and Empedocles, 
Pytlrngoras avoided leaving any written record of his religious doc­
trines, and other channels of distribution turned out to be more 

. problematic. It is hardly possible to maintain that metempsychosis 
achieved wide currency among the Pythagoreans (see below); even 
the early tradition on Pythagoras only infrequently links him with 
this teaching. 87 In view of all this it is difficult to imagine that already 
by the beginning of the fifth century Pythagoras' doctrine of the. 
transmigration of souls had reached far beyond the borders of Italy 
and, having undergone a transformation, was integrated into the 
Orphic beliefs, myths, and cults.88 

Nilsson maintained that what the literature of the fifth and fourth 
centuries tells us about Orphism must reach back to an earlier time; 

64 H.J. Rose, 'The Grief of Persephone', HThR 36 (1943), 247-250; H. Lloyd-Jones, 
'Pindar and the After-Life', in A. Hurst (ed.), Pindare (Geneva, 1984), 245-79. 

85 B 129; see above, 39 f. 
86 O. Kern, 'Empedokles und die Orphiker', AGPh l (1888), 488-508; W. Kranz, 

'Vorsokratisches llI', Hermes 70 (1935), 111-19; West, OP, 108; Parker, Miasma, 291; 
C. Riedweg, 'Orphisches bei Empedokles', A&A 41 ( 1995), 34-59; Bremmer, Rise, 24. 
Cf. Zuntz, Persephone, 263 f.; Burkert, 133 n. 72. On the difference between Orphic 
and Pythagorean teaching, see below, 228 f. 

87 After Xenophanes (B 7) a hint of metempsychosis may possibly be found in 
Empedocles (B 129); it is implied by Ion ofChios (A 2), and referred to by Herodotus 
(ll, 123), without mention of any names, it is true. In another testimonium (B 4), Ion 
spoke of a happy life after death, while Herodotus in his story of Zalmoxis (IV, 94-6) 
wrote of the immortality of the soul. 

88 Cf. Bremmer, Rise, 24: 'Orphism was the product of Pythagorean influence on 
. Bacchic mysteries in the first quarter of the fifth century.' 
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the heyday of Orphism was in the Archaic period, and some Orphic 
poems could even pre-date Hesiod. 89 In recent decades it has become 
common to date the Orphic poems, and in particular the theogony, 
on which the Derveni papyrus comments, at the turn of the fifth 
century or even later.9° For this there are no serious grounds.91 

Pherecydes, who personally experienced the influence of Anaximan­
der' s philosophy, was the author of the first theogony in prose, and in 
about 500 Acusilaus transposed Hesiod into prose (9 A 4, B 1). It is 
natural to date a theogonic Orphic poem which followed Hesiod, but 
outdid him in shocking details,92 to an earlier period. Herodotus 
maintained that Orpheus and Musaeus lived after Homer and Hesiod 
(II, 53), but is hardly likely that he meant the turn of the fifth century. 
The tradition on the authorship of the Orphic poems is highly 
unreliable,93 yet it can yield certain information. The testimonia 
linking the editing and publishing or forgery of Orphic literature 
with Onomacritus, who lived at the court of Pisistratus and the 
Pisistratids, are particularly noteworthy. 94 Herodotus reports that 
Onomacritus compiled a collection of Musaeus' oracles, but forged 
one of them and for this was expelled from Athens by Hipparchus 
(VII, 6). It is very probable that Onomacritus collected and edited 
Orphic poetry, and even if late authors write of this in much greater 
detail than Herodotus, this will not suffice to dismiss the existence of 

89 Nilsson, GGR i. 621, 680 f., 682 n. 4. For similar datings of Orphic poetry, see 
Ziegler, 'Orphische Dichtung', 1343 f. (6th cent.); Burkert, Greek Religion, 296 (mid-
6th cent.). 

90 See e.g. Graf, Eleusis, 149 (end of the 6th cent.); West, OP, i0S f. (c.500). 
91 Thus West's dating (c.500) is based on the assumption that the poem mentions 

(1) the deity Time (Chrones), borrowed from the Orient, and (2) the Moon, which is 
earth-like, spherical and shines with reflected light (West, OP, 92 f., 103 ff., 108 £). 
Both these conjectures rely not on the text of the poem, but on West's supplements to 
it, taken from the late Hellenistic Orphic Rhapsodies. C£ Betegh, Derveni Papyrus, 
157£, 244f.; Kouremenos et al., Derveni Papyrus, 25, 189, 260f. 

92 Castration, eating the sexual organs, incest, etc. Isocrates noted that Orpheus 
stood out particularly by the varied forms of bestiality that he attributed to the gods 
(XI, 38 = OF, fr. 17). 

93 See DK 1 A L 'That the poems were actually anonymous, and that no one really 
knew who composed them is dear' (Linforth, Arts, 351). Most of the supposed 
authors of the poems are either unknown to us or fictitious (Orpheus of Croton, 
Orpheus of Camarina), while the reports mentioning Pherecydes (A 2, from the 
Suda), Pythagoras, and the Pythagoreans are unreliable. 

94 
OF, test. 182-9. The Greek sources date him to 50 01. (580-577), meaning his 

date of birth; Kern ( OF, test. 182) corrected this to 55 01. (560-557). See also F. Stoessl, 
'Onomakritos', RE 18 (1939), 491; Burkert, Greek Religion, 440 (acme c.520). 
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Orphic poems in Athens in the last third of the sixth century.95 There 
is no reason to doubt that in Magna Graecia too, the principal focus of 
Orphism in the classical period, these poems circulated before Pytha­
goras arrived in Croton. 

Many scholars prefer Pythagoras as the -rrpwTos cvp,T~S of me­
tempsychosis simply because, unlike Orpheus, he was a tangible 
historical figure. Yet the urge to identify a 'religious genius', a fore­
father of metempsychosis, has no more justification than attempts to 
present Pythagoras as the transmitter of a borrowed doctrine, an 
Egyptian doctrine, in the ancient view, or an Indian one in the 
modern view.96 No indications of borrowing have yet been discovered 
in Greek metempsychosis, and among the Greeks' neighbours any 
clear traces of metempsychosis are also absent. On the other hand, 
metempsychosis does occur in many preliterate cultures from Aus­
tralia to Siberia,97 so there is no need to seek a discoverer for it, or to 
link it with any influences or borrowings. The rise of metempsychosis 
may be adequately explained in the context of the transformation of 
Greek religion which took place in the eighth to sixth centuries and 
manifested itself prominently in a change in the traditional way of 
regarding man, his relations with the gods, and lastly, his soul.98 

Although the old habit of writing about 'Orphico-Pythagoreans' 
( of whom there is no evidence in any sources) has still not died out, 
the more we learn about Orphism the clearer its fundamental differ­
ences from Pythagoreanism become, even in what they have in 
common. Greek religion was above all a cult; Orphism, besides 

95 The tradition on Onomacritus is accepted by, among others, Rohde, Psyche 
336 ff.; Guthrie, Orpheus, 13 f., 107 f., 115; Kern, Religion, ii. 163; Nilsson, 'Early 
Orphism', 646; GGR i. 683; Burkert, 130 n. 58 (with reservations); Masaracchia 
(ed.), Orfeo, 22 f.; M. di Marco, 'Dioniso ed Orfeo nelle Bassaridi di Eschilo', ibid. 
143f. It is opposed by Linforth, Aris, 350ff.; Graf, Eleusis, 147ff. (with reservations); 
West, OP, 9 n. 13, 249 f. 

96 On the absence of metempsychosis in Egypt, see above, 86 f. India is favoured by 
K. van Fritz, Review, Gnomon 40 (1968), Bf.; Burkert, 133; id, Greek Religion, 444; 
Kahn, 19. The author of a detailed work on Inda-Greek contacts rejects the possibility 
of metempsychosis having been adopted from India (Karttunen, India, 112 £); see also 
Bremmer, Rise, 24. 

97 See e.g. A. Jensen, Myth and Cult among Primitive People (Chicago, 1963), 281 f., 
290£ 

98 Nilsson, GGR i. 694 f.; Bremmer, Early Greek Concept, passim. For new views on 
the soul, see A. Dible, 'Totenglaube und Seelenvorstellung irn 7. Jahrhundert vor 
Christus', in Jenseitsvorstellungen in Antike und Christen tum. Gedenkschrift fur 
A. Stuiber (MU.nster, 1982), 9-20. 



Shamanism and Metempsychosis 229 

being a cult, included a religious doctrine, while Pythagoreanism had 
no cult of its own. An oft-quoted description has it that, 'Bacchic, 
Orphic, and Pythagorean are circles each of which has its own centre, 
and while these circles have areas that coincide, each preserves its 
own special sphere'.99 This description needs some refining. New 
discoveries indicate that the Orphic and the Bacchic (Dionysian) 
coincide and are often identical,1°0 whereas the Pythagorean and 
Bacchic circles nowhere intersect. Pythagoras was probably the first 
but not the only Greek philosopher to take from Orphism the doc­
trine of reincarnation. Later the same path was trodden by Empedo­
cles and Plato, in whose wake came many known and unknown 
followers. Pythagorean metempsychosis looks like a borrowed doc­
trine because, unlike Orphic metempsychosis, it lacks a primary 
context and is divorced from the anthropogony and eschatology 
which lent it meaning within the framework of a religion of salvation. 
According to Orphic anthropogony, as set down in the myth of the 
murder of Dionysus by the Titans, man was created from divine and 
titanic elements, and from birth carries within himself what is called 
(perhaps not entirely accurately) original sin.101 Notions of the innate 
guilt of mankind, of punishment for it by having the soul caged in a 
body, seen as a prison, or even a tomb, and above all, the idea of the 
possibility of escaping this punishment and achieving eternal bliss 
played a central role in Orphism. 102 It is possible that the myth of 
Dionysus being torn asunder by the Titans, and the consequent idea 
of ancestral guilt, on the one hand, and notions of the transmigration 
of souls, on the other, have different origins. For us, however, they 
appear together from the very beginning of Orphism' s historical 

99 Burkert, Greek Religion, 298. 
100 See Burkert, Babylon, 76 f.; F. Graf and S. L Johnston (eds.), Ritual Texts for the 

Afterlife: Orpheus and the Bacchic Gold Tablets (London, 2007); Bernabe and Jimellez 
San Crist6bal, Instructions; A. Henrichs, 'Mystika, Orphika, Dionysiaka', in A. Bierl 
and W. Braungart (eds.), Gewalt und Opfer: Im Dialog mit Walter Burkert (Berlin, 
2010), 87-114, at 91f. 

101 Guthrie, Orpheus, 107 f.; Nilsson, GGR i, 684 f. L. Brisson's and R. Edmonds's 
doubts concerning the age of the Orphic myth of Dionysus and the Titans have been 
dispelled by A. Bernabe, 'La Toile de Penelope: a-t-il existe un mythe orphique sur 
Dionysos et les Titans?', RHR 219 (2002), 401-33; id., 'Autour du mythe orphique sur 
Dionysos et les Titans: Quelques notes critiques', in D. Accorinti and P. Chuvin (eds.), 
Des Giants a Dionysos: Melanges offerts a F. Vian (Alessandria, 2003), 25-39. 

102 Guthrie, Orpheus, 107 f.; Nilsson, GGR i. 687 f.; Alderink, Creation, 65 ff.; West, 
OP, 22f. 
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course. The idea of guilt, of ancestral impurity and complicity in 
transgression served to explain why in Orphism the soul was doomed 
to multiple reincarnations. For the initiated, Orphism offered an 
opportunity, by ritual purification and observance of the {3{os 'Op­
<piKos, to rid oneself of guilt and again become one with the gods. 

In Pythagoreanism there is nothing resembling this anthropogony, 
nor is there any of the eschatology which is linked with it. In none of 
the early testimonia on Pythagoras or the Pythagoreans do we find 
any evidence that transmigration of souls was seen as a punishment 
for any previous sins. The likening of the body to a prison ( awµa­
rppoupa), ascribed by some scholars to the Pythagoreans, is in fact the 
property of the Orphics, as is clear from Plato.103 The even more 
pessimistic likening of the body to a tomb ( awµa-aijµa), in which the 
soul is interred for its previous sins, is linked by Plato in his Gorgias 
with a certain 'mythologist' from Italy or Sicily; Aristotle in Protrep­
ticus attributes a similar view to Orpheus and the Orphics. 104 It is 
probable that this idea appears in a spurious fragment of Philolaus 
(B 14),105 replicating Aristotle's reference to oi 1TaAo.io, 8€oA6yoi -r€ 

Ko., µav-r€is, i.e. Orpheus and Musaeus, as a result of a conflation 
of these two passages. The real Philolaus regarded the soul as the 

103 PL Phaed. 62b (rf,povpo.), Crat. 400c (0£0µ.wr>]piov) = OF, fr. 7-8. ln the first case 
Plato is referring to secret teaching (& &1ropp~-ro,s Afyoµ.Gos Aoyos), in the second, 
directly to the Orphics. See P. Boyance, 'Note sur la <PPOYPA platonicienne', RPh 37 
(1963), 7 ff. Burkert, 126 n. 33,229 n. SS; J.C. G. Strachan, 'Who Did Forbid Suicide at 
Phaedo 62b?', CQ 20 (1970), 216-220; C. J. Rowe (ed.), Plato: Phaedo (Cambridge, 
1993), 128. Cf. Ebert, Platon, 119. 

HX Pl. Crat. 400c, Gorg. 493a-b (cf below, 416 n. S); Arist. fr. 60 = Protr. fr. 106 
During. See Nilsson, GGR i. 687; G. Rehrenbock, 'Die orphische Seelenlehre in Platons 
Kratylos', WS 88 (1975), 17-33; A. Bernabe, 'Una etimologia plat6nica ow/J-a-0"9µ,a', 
Ph//ologus 139 (1995), 204-37 (with a bibliography on the subject). Wilamowitz, 
Glaube, ii. 199, and those who followed him in minimizing Orphism (Linforth, 
Arts, 147 f.; Moulinier, Orphee, 24 ff.) attributed this formula to the Pythagoreans. 
Burkert, 218 n. 47, was more cautious: 'we may suppose that, if it is not Orphic, it is 
likely to be Pythagorean'. While directly linking the formula uwµ,o.-q,povpo. with the 
Orphics, Plato does not indicate the author of the formula owµ.0.-0"9µ,a, but bis 
evasions do not mean that it is Pythagorean. By their content, both formulae are 
closely linked, reflecting the same view of earthly life as a punishment, a view which is 
abundantly represented in the Orphic sources and absent from the Pythagorean 
sources. Pythagoreanism, which encouraged athletics (see above, 92), can hardly 
have taken such a dim view of the body. 

105 On the spurious nature of B 14, see Burkert, 248 n. 47; Huffman, Philolaus, 
402 ff. 
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principle oflife and movement (B 13);106 there is no evidence that he 
believed in metempsychosis. 

A further example sometimes adduced to show that the Pythago­
reans shared the theory of ancestral guilt is the commandment passed 
down by Iarnblichus: 'Labours are good, but pleasures are bad in 
every way; for having come for punishment, one must be punished' 
(VP 85).107 Although this is taken from the collection of 'symbols', 
containing basically Aristotelian material (above, §5.4), its form is 
unlike any of the three types of 'symbol' (What is ... ? What is the 
most ... ? What should be done?). Instead it is more like a combina­
tion of the first type and the third. This hybrid impression is under­
lined by the fact that only the first, anti-hedonistic part of the 'symbol' 
has parallels in the Pythagorean tradition, 108 while the second is a 
paraphrase of Aristotle's Protrepticus, excerpted by Iamblichus.1°9 

The idea of life as a punishment is attributed here to oi Tds TEAET<is 
Myovns and oi d.pxm6npoi, that is, to the Orphics and Orpheus. 
In this situation it is difficult to assert that this 'symbol' is really 
Pythagorean, or even that it is taken from Aristotle's book On 
the Pythagoreans.110 Finally, according to the Peripatetic Clearchus, 
a younger contemporary of Aristoxenus, a certain Pythagorean 
named Euxitheus maintained that the soul was bound to the body 
as a punishment, and resided in it until a god set it free (fr. 38). This 
fragment aside, we know nothing of the existence of the Pythagorean 
Euxitheus; he is clearly a fictitious figure, lll into whose mouth 
Clearchus placed a popular doctrine. 

106 See below, 390 f. 
107 dya00v oi 1r6voi, ai OE 0Sovai EK navTOs Tp61Tov KaK6v· J.TTl KoAO:oEt ydp JA86vTas 

0El KoAaa0ijvai. See West, OP, 22. 
108 See e.g. Iamb. VP 84, p. 48.20. Pythagoras upheld moderation as a way of life 

(lust. XX,4,1-13, from Timaeus), see above, 93 n. 137-8; the Pythagoreans Iccus and 
Astylus, whose Olympic victories demanded special efforts, were also distinguished by 
their special moderation (see below, 353). Anti-hedonism may _also be seen in the 
Pythagorean works of Aristoxenus (fr. 17, 30, 50; Huffman, Archytas, 283 ff., 307 ff.); 
an extended passage from the Pythagorean Precepts is particularly revealing: above all 
one should beware of enjoyment, etc. (Iamb. VP 204 f., cf. above, 75 n. 61). Of course, 
there is no mention here of any punishments. 

109 
y() rf;dvai Oi86vat T~V tf;v-;(T/v nµ,wp{av Kai ,Yjv ~µ,Os Eni: KoAdan µ,EydAwv nvWv 

clµ,aprr11 .. i.dTwv (Arist. fr. 60 = Protr. fr. 106 Dfuing = Iamb. Protr., 47.21 ff.). See above, 
230 n. 104, cf. above, 201 n. 122; Burkert, 168 n. 14. 

110 To be sure, the latter does not guarantee Pythagorean origin either; see above, 
194 ff. 

111 Burkert, 124 n. 21. 
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The motif of ancestral guilt cannot be found in ancient Pythagore­
anism. On the contrary, early and late sources alike observe that it is 
natural and even proper that souls should revolve through the bodies 
of humans and animals.112 Diogenes Laertius writes that Pythagoras 
was the first to teach that the soul completed a cycle of necessity 
(dKAoe J.v6yK')S), assuming the guise of first one body, then another 
(VIII, 14). This notion is very distant from the Orphics' overriding 
urge to 'escape the cycle of heavy grief and pain', as stated on the gold 
tablet from Thurii (A 1), to leave one's earthly being behind and again 
become at one with the gods. If the rotation of the soul is part of the 
order of things, 113 it is clear why we do not find in the Pythagorean 
tradition the idea that each successive incarnation is not only a 
punishment for past sins, but also a step towards a future blessed 
state, and therefore must be better than the previous incarnation.114 

Any soul can inhabit any body, remarks Aristotle, referring to the 
'Pythagorean myths' (De an. 407b22). Previous incarnations of 
Pythagoras do not form themselves into a 'progressive' series: first 
he was Euphorbus, a hero, then, in one version, a fisherman, and in 
another version a hetaira.115 How did Euphorbus transgress, and 
what did the hetaira do to deserve the soul of Pythagoras? What 
would await him at the end of all his reincarnations? Would he 
become a god, as Empedocles prophesied with reference to himself? 
Would his soul return to the gods, as the Orphics wished? To this 
question there is no clear answer.116 It is quite possible that the 

112 Hdt. II, 123; Her. Pont. fr. 89; Arist. De an. 407b22; Porph. VP 19. In this 
connection Marcovich ('Pythagorica', 38) wrote of the 'Notwendigkeit eines Natur­
gesetzes'. 

113 Cf. the teaching of Alcmaeon, who believed that the soul was immortal since it 
remained in eternal rotation, like the immortal heavenly bodies (A 12). See below, 
390 f. 

114 According to Rohde (Psyche, 375 n. 44), Pythagorean doctrine did determine 
each successive reincarnation on the basis of deeds done in the last life, but the 
evidence adduced for this is highly unconvincing. 'Pythagorean justice' meant render~ 
ing equal returns for equal deeds, but why should this apply to a past or future life? 

us Her. Pont. fr. 89; Die. fr. 36. It is highly likely that the tradition originally 
named only Euphorbus, while the others were invented by Heraclides and those who 
came after him (Gottschalk, Heraclides, 116 f.). 

116 Referring to the wisdom of Pythagoras, Ion wrote that Pherecydes after his death 
dwelt in joy (B 4), but he did not have metempsychosis in mind (see above, 38). 
According to Numenius, quoted by Porphyry, Macrobius, and Proclus, Pythagoras 
called the Milky Way 'Hades' and the 'place where souls gather' (fr. 32, 34-5 des 
Places), but this notion hardly goes further back then the Academy; see Burkert, 360 ff.; 
I. Kupreeva, 'Heraclides on the Soul and Its Ancient Readers', in W. Fortenbaugh and 
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Pythagorean version of metempsychosis implied the eternal rotation 
of the soul (described in Herodotus, II, 123), and not its final libera­
tion from its corporeal embodiment. 117 

There is, then, much to suggest that in Pythagoreanism metem­
psychosis had ceased to be part of a religion of salvation. For the 
Pythagorean,, therefore, it could not have the same significance as 
it did for the participants in the Orphic mysteries. We can only guess 
at the extent of its diffusion among the Pythagoreans. This is not 
simply because of the absence of evidence linking this teaching with 
particular Pythagoreans: as we have seen, the sources relate every­
thing that concerns the Pythagorean religion either to Pythagoras 
himself or to anonymous Pythagoreans. There is no doubt that 
Pythagoras and many of his followers believed in the transmigration 
of souls, yet we have no gronnds to link metempsychosis with any 
Pythagorean. While the Orphic tablets over many centuries demon­
strate the remarkable stability of rituals and shared beliefs, 118 it is 
much harder to discover any unity of views in Pythagoreanism. 
Alcmaeon maintained that the soul moved in continual motion like 
the heavenly bodies and was therefore immortal (A 12, cf. A 1). If this 
is connected to metempsychosis, it looks like a transformation of it 
into· a purely philosophical doctrine, close to the doctrine of eternal 
recurrence. ll 9 According to Hippasus, the soul is fiery; Hippon, 
who figures in the tradition as an atheist, suggested that it consisted 
of moisture; Philolaus probably regarded the soul as the principle 
of life and movement, whereas his students regarded it as the 

E. Pender (eds.), Heraclides of Pontus: Discussion (New Brunswick and London, 2009), 
106 ff. 

117 The contrast betvveen Pythagoreanism and the teaching of the Orphics and 
Empedocles was already noted by Rohde,Psyche, 398 n. 50, but metempsychosis Vvithout 
final release from the body seemed to him 'hardly thinkable'. Cf. W. Stettner, Die 
Seelenwanderung bei Griechen und ROmern (Stuttgart, 1934), 7 ff., 29f.; B. Gladigow, 
'Zurn Makarismos des Weisen', Hermes 95 (1967), 412 n. 6: 'Es ist zudem i.iberhaupt 
fraghch, ob die Pythagoreer urspriinglich an eine Befreiung aus dem KVK,\os-gedacht 
haben.' 

118 Ch. Riedweg, 'Jnitiation-Tod-Untenvelt: Beobachtungen zur Kommunika­
tionssituation und narrativen Technik der orphisch-bakchischen Goldblattchen', in 
F. Graf (ed.), Ansichten griechischer Rituale (Stuttgart, 1998), 359-98; id., 'Elements 
d'un Hieros Logos dans les lamelles d'or', RHR 219 (2002), 459-81. 

119 See Eud. fr. 88; Burkert, 296 n. 97-8. On the other hand, it is difficult to 
reconcile metempsychosis with the anatomical experiments of Alcmaeon and Hippon 
(below, 375 f.). 
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'harmony' of corporeal elements.120 Aristoxenus, a disciple of the last 
Pythagoreans, whose father was close to Archytas, shared the view 
of the soul as 'harmony' (fr. 118-21) and denied that Pythagoras 
observed the prohibitions that flowed from metempsychosis (fr. 25, 
28-9). According to Aristotle, some Pythagoreans descried the soul in 
dust particles suspended in the air (tvaflaTa), others in what moved 
those particles (De an. 404al7f.). The last two opinions (anonymous, 
be it noted) may have been connected with a belief in reincarnation, 
but this is by no means certain.121 We cannot rule out the possibility 
that the religious beliefs of the Pythagorean philosophers were un­
connected with their theoretical views on the soul, and for that reason 
are not reflected in the doxographical sources.122 However, this 
hypothesis too does nothing to clarify what proportion of Pythagore­
ans believed in the transmigration of the soul. 

The position with the prohibitions linked with metempsychosis, in 
particular that regarding vegetarianism, is also far from clear. If the 
Orphic tradition, in the classical period at least, is unambiguous: 
Jw/;vxwv d,dxw0ac, 123 the testimonia of that time on Pythagoras 
and the Pythagoreans contradict one another. 124 Whereas Herodotus 
reports an Orphic and Pythagorean taboo on burial in woollen 
clothing (II, 81) which must be linked with vegetarianism and me­
tempsychosis, another part of the tradition knows nothing of any 
Pythagorean abstinence from meat or the practice of bloodless 

12° For more detail, see below, 389 f. 
121 Cf. below, 391. In an Orphic poem it is stated that we inhale the soul, borne by 

the winds (Arist. De an. 410627 = OF, fr. 27). This has been associated, perhaps 
mongly, with the Pythagorean view on fVaµarn (Guthrie, Orpheus, 94). Aristotle 
mentions Pythagorean metempsychosis in a different place (De an. 407621 f.). An 
affinity between the soul and breath is a general Greek idea. It is expressed in a belief 
in impregnation by the wind, which was shared by Aristotle (HA Vl,2,15). Whether 
this belief was linked in Orphism 'With metempsychosis is not clear, although it is 
possible (Nilsson, 'Early Orphism', 664 f.; Burkert, 126). 

122 The parallel with Empedocles, whose teaching on the soul was varied, is only 
partially apposite, since he set down both his philosophical and rehgious views in 
\Vfiting. 

123 Eur. Hipp. 952f.; PL Leg. 782c c= OF, test. 212-13; J. Haussleiter, Der Vegeta­
rismus in der Antike (Berlin, 1935), 83 ff. A 3rd-cent. Orphic papyrus, on the other 
hand, speaks of sacrificial animals: J. H. Hordern, 'Notes on the Orphic Papyrus from 
Gurob 0

, ZPE 129 (2000), 131-40. 
124 Evidence on the subject was collected by Haussleiter (Vegetarismus, 97ff.), 

who, unfortunately, placed too much faith in the results of the Quellenforschung of 
the early 20th cent., readily attributing many late reports to Timaeus, 'Androcydes', 
and others; cf. Burkert, 180 f. 
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sacrifice, 'More conspicuously than others Pythagoras seriously inter­
ested himself in sacrifices and in the temple rituals,' writes Isocrates 
(Bus, 28), 'What is most just? - To sacrifice,' says one of the 'symbols' 
preserved by Aristotle (above, §5.4). The 'symbols' did not demand 
complete abstinence from animal foods, only from the flesh of non­
sacrificial animals or from certain organs (Arist fr. 194; Iamb, VP 85). 
Heraclides of Pontus reports that Pythagoras introduced a meat diet 
for athletes and that the Pythagoreans ate the meat of sacrificial 
animals. 125 The second part of this testimonium is confirmed in the 
'symbols', and the first in the tradition on the Pythagorean athlete 
Milon: this 1r0Avef,6.yos (Arist fr. 520) made a name for himself by his 
immoderate consumption of meat and 'Wine.126 

Against this background, Eudoxus' words from Book VII of his 
Circuit of the Earth sound a discordant note: 'Pythagoras was distin­
guished by such purity and so avoided killings and killers that he not 
only abstained from animal foods, but even kept his distance from 
cooks and hunters' (fr. 325), As a disciple of Archytas, Eudoxus could 
in principle have known the tradition of the Pythagorean school, but 
both his reports on Pythagoras are clearly of a legendary nature. 127 In 
the second half of the fourth century, both lines are developed further, 
and in the popular tradition vegetarianism becomes one of the main 
distinguishing marks of Pythagoreanism. Diodorus of Aspendus was 
an indigent vegetarian; these are the features of the 'Pythagorists' 
which are given the main emphasis in Middle Comedy (above, §5.2). 
Aristoxenus, on the other hand, staunchly maintained that Pytha­
goras abstained only from plough oxen and rams, while using other 
animal flesh as food and being especially partial to suckling pigs and 

125 Fr. 40 c;cc Porph. De abst. I, 26. Besides Heraclides, Porphyry referred to a certain 
Clodius of Naples (c£ ibid. I, 3). It is therefore not fully clear what exactly in this 
fragment belongs to the Academic (Burkert, 181 n. 111; Gottschalk, Heraclides, 114). 
J. Bouffartigue (ed.), Porphyre: De !'abstinence (Paris, 1977), L 25 f., makes it appear 
highly probable that the late compiler Clodius used Herachdes here. See also Wehrli, 
comm. on fr. 40. 

126 See above, 139 n. 11. 
127 Cf. fr. 324 (probably from the same book) on the divine origin of Pythagoras. It 

is also unclear whether abstinence from meat is linked with metempsychosis or 
whether it merely lends emphasis to the 'purity' of the sage of Samos; see F. Lasserre 
(ed.), Die Fragmente des Eudoxos von Knidos (Berlin, 1966), 354£.; cf. Burkert, 180 n. 
108. The legendary Hyperboreans, renowned for their virtue, also abstained from 
meat (Hellanicus, FGrHist 4 F 1876). 
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tender kids.128 According to Apollodorus of Cyzicus, Pythagoras 
sacrificed an ox on the occasion of his discovery of his famous 
theorem, while in Neanthes of Cyzicus he becomes a Syrian because 
in ancient times the Syrians did not eat meat or sacrifice animals. 129 

In spite of many attempts to divide the evidence by periods (a 
complete ban in Pythagoras' time, with subsequent relaxation) or by 
groups (mathematici and acusmatici), all the versions cannot be fully 
harmonized. Despite everything that flowed from the doctrine of 
metempsychosis, it seems unlikely that Pythagoras adhered to strict 
vegetarianism. 130 As for the early Pythagoreans, it seems that only the 
extreme positions can be ruled out, that is, that all abstained from 
meat or that none of them observed any taboos. The Pythagorean 
hetairiai, unlike the Orphic thiasoi, were very closely associated with 
political activity, which was incompatible with a complete ban on 
eating meat. Any religious holiday would require a politician in power 
to take part in sacrificial ceremonies and in the feasts that came after 
them. 'By their refusal to eat animal flesh, the Pythagoreans (whatever 
the attitude of the master himself) isolated themselves from central 
institutions of social and even political life,' affirms Parker. 131 To be 
sure, he gives no examples of such isolation, and the reason for this is 
plain: until the mid-fifth century, and often later (in Tarentum until 
the 360s), the Pythagoreans were firmly integrated into the socio­
political life of Magna Graecia. As far as we can tell, the way out that 
they found was simple and elegant: the souls of the departed do not 
enter the bodies of sacrificial animals, and therefore the meat of such 
animals may be consumed without fear. It is precisely this that is 
stated in the 'symbol' preserved by Iamblichus (VP 85), which nulli­
fies assertions that the acusmatici ate no meat at all, while the 
mathematici refrained only partially. The solution found by the 
Pythagoreans (perhaps by Pythagoras himself) made it possible for 
those who believed in the doctrine of metempsychosis to follow it 
without renouncing political activity. This decision can hardly be seen 

128 See fr. 25, 28-9 with comm.; Burkert, 180 n. 109. Aristoxenus also mentions 
Hippon's 'experiment', in which the male is killed immediately after copulation 
(fr. 21). 

129 Apollodorus (D.L. VIII, 12; see above, 59 n. 120); Neanthes (FGrHist 84 F 29, 
32; see above, 68 n. 27). 

130 The best-informed writers of the 4th cent testify against this: Heraclides 
(fr. 40), Aristotle (fr. 194; Iamb. VP 85), Aristoxenus (fr. 28-9). 

131 Parker, Miasma, 296. 
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as a late rationalization of what was originally a complete ban on 
meat: it was necessary at precisely the time when the Pythagoreans 
held power, and not later, when they had come to be less actively 
engaged in politics. 

The tradition on the ban on eating beans is of a more definite 
nature. 132 Although Aristoxenus maintained that Pythagoras was 
particularly fond of beans, 133 he knew that this taboo was tradition­
ally linked with Pythagoras. A similar taboo existed in Orphisrn and 
in Empedocles ( OF, fr. 291; 31 B 141 ), and in both cases it was 
interpreted in the light of metempsychosis. Originally, however, the 
taboo bore hardly any relation to the transmigration of souls; it was 
practised, for example, in the Eleusinian rnysteries. 134 Beans, in which 
much similarity with the human body was perceived, had long been 
linked with various popular superstitions. 135 Aristotle preserved six 
different interpretations of the Pythagorean ban on beans, none of 
which, incidentally, bears any direct relation to metempsychosis. 136 

Callimachus provides a more rational explanation: beans are difficult 
to digest, and therefore, following Pythagoras, it is best to refrain from 
eating them (fr. 553). In recent times the medical and dietetic aspect 
of the Pythagorean taboo has been discussed in connection with 

132 See Aristotle (fr. 195); Neanthes (FGrHist 84 F 31: the death of the Pythago­
reans at the bean field); Callimachus (fr. 553). Heradides' fr. 41 on the ban on eating 
beans is attributed to his book On the Pythagoreans (Wehrli, comm. ad loc.; Burkert, 
183 n. 124), although the Pythagoreans are not named in it, and it cites a verse from an 
Orphic poem (OF, fr. 291). Since Heraclides mentioned the reincarnation of Pytha­
goras' soul in animals and plants (fr. 89), we cannot rule out that fr. 41 could also have 
had something to do with the Pythagoreans. For bibliography of the question, see 
Burkert, 183 f.; Marcovich, 'Pythagorica', 29 f.; M. D. Grmek, Diseases in the Ancient 
Greek World (Baltimore, 1989), 233 ff. It should be noted that the beans meant here 
are broad beans (Vicia faba), long widespread in the Mediterranean region. 

133 'Of the legwninous plants, Pythagoras especially prized beans, for they have a 
softening and relaxing effect; for this reason he ate them more often than anything 
else' (fr. 25). 

134 Paus. 1,37,4, cf. VIII,15,3; D.L. VIII, 33; Porph. De abst. IV, 16. Herodotus refers 
to a ban on beans in Egypt (II, 37), which, however, has not been confirmed (A. B. 
Lloyd, Commentary 1-98, 168 f.). Artemidorus noted the incompatibility of beans 
with religious ceremonies as a whole (I, 68). 

135 F. Olck, 'Bohne', RE 3 (1897), 619f.; Boehm, 14ff.; R Onians, The Origins of 
European Thought about the Body, the Mind, the Soul, the World, Time and Fate (2nd 
edn., Cambridge, 1954), 111 f.; Marcovich, 'Pythagorica', 29 ff. 

136 Fr. 195 = D.L. VIII, 34 (from the book by Anaximander the Younger), see 
above, 198 n. 112. 
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favism (from Vicia faba), 137 a disease to which historians of medicine 
had previously paid little attention. Widespread in Magna Graecia, as 
in other regions of the Mediterranean, it is a hereditary allergy to 
beans, an allergy which can lead to serious ill health and even death. 
Having investigated this topic in detail, M. Grmek concluded that, 
bearing in mind the particular attention which the Pythagoreans paid 
to the effects of food on one's bodily state, it could be assumed that 
Pythagoras and Empedocles knew of favism, though their knowledge 
was vague. 138 Without turning a religious taboo into a medical pre­
scription, this conclusion points to the possibility that the two coex­
isted in the Pythagorean environment. To what extent this concerns 
Pythagoras himself, who did not go in for medicine, remains un­
known. 

137 R. S. Brumbaugh and J. Schwartz, 'Pythagoras and Beans: A Medical Explana­
tion', CW 73 (1980), 421-2; J. Scarborough, 'Beans, Pythagoras, Taboos, and Ancient 
Dietetics', CW 75 (1982), 355-8. 

138 Grmek, Diseases, 240 f. Note, however, that Aristoxenus, who wrote particularly 
about the various effects of food on the spiritual state (Iamb. VP 207-8, from the 
Pythagorean Precepts, see above, 75 n. 61), decisively rejected the ban on beans. 
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Mathematics 

7.1 GREEK MATHEMATICS AND THE ORIENT 

Turning from Pythagorean religion to Pythagorean science, primarily 
to mathematics, we retain unchanged the principle which governs our 
study of sources: a reconstruction of the scientific work of Pythagoras 
and his followers which is to any degree reliable can be based only on 
evidence from the fifth and fourth centuries. Contrary to the com­
monly held view, there is quite a quantity of such evidence, such that, 
combining it with the few surviving fragments of the ancient Pytha­
goreans and the reliable part of their doxography, we can compose a 
much more detailed picture of early Pythagorean science than, for 
example, religion or politics. This circumstance is connected, not only 
with the quantity, but also with the quality of the sources accessible to 
us. For natural reasons the fourth-century tradition on Pythagorean 
science contains less distortions than, say, the biographical tradition 
on Pythagoras, to which we have frequently referred in previous 
chapters, or Aristotle's philosophical treatment of the Pythagoreans, 
to which we have yet to refer (below, §12.2). Confusion, misinterpre­
tations, and sheer inventions do occur, of course, in the area of the 
historiography of science. For example, Hellenistic doxography as­
cribed to Thales and Pythagoras a large number of astronomical 
discoveries which were not theirs. 1 This instance is, however, ex­
plained rather by the absence of written works by Thales and 

1 Thales divided the heavens into five zones (Dox., 340.7), explained eclipses of the 
sun (353.20), moonlight (358.15), and the phases of the moon (360 b 14), and believed 
the earth to be a sphere (376.22). Pythagoras was first to call the firmament the 
cosmos (327.8), knew the five regular solids (334.17), discovered the inclination of the 
ecliptic (340.21), etc. 
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Pythagoras and the peculiar evolution of doxography after Theo­
phrastus than by the nature of the science history tradition itself 
(above, §4.3e). 

Yet systematic aberrations were inherent in the ancient historio­
graphy of science, too. Foremost among these was a propensity to 
explain the birth of Greek mathematics and astronomy by the intro­
duction of knowledge from Egypt and Babylon (above, §2.3). A 
considerable part of the fourth-century evidence of Pythagoras' 
work in the exact sciences links him to the Egyptians or the Babylo­
nians.2 There is a parallel and equally persistent tradition of Thales, 
regarded as the founder of Greek mathematics and astronomy. Both 
these traditions were transmitted from the ancient historiography of 
science to the modern, and to this day are the subject of unending 
disputes.3 Inasmuch as the beginnings of Greek mathematics and 
Oriental borrowings therein are connected with early Pythagorean­
ism, they are reviewed in this chapter ( on the situation in astronomy 
see below, §9.1). 

We have in fact already analysed the 'Oriental trail' in the context 
of Pythagoras' biography (above, §2.3), the result of that analysis 
being negative: there is no evidence of a journey to the Orient by 
Pythagoras which is at all reliable. This conclusion is not new; it was 
drawn in the second half of the nineteenth century and has been 
confirmed many times since, which has not prevented Pythagoras 
from being seen in each succeeding generation as a bearer of Oriental 
wisdom. The image of Pythagoras as a conveyor of Oriental knowl­
edge, esoteric or scientific, has a surprising aptness for regeneration. 
The need to consider both the historical background against which 
Pythagorean mathematics developed and the modern research situa­
tion prompts us once again to address the issue of Oriental influences, 
this time from the standpoint of content. If Pythagoras had actually 
been in Egypt (as were Thales before him and Democritus after him) 
and even in Babylon ( which Herodotus, for example, succeeded in 
reaching), could this have had any tangible consequences for the 
development of Greek mathematics? 

2 Isocrates (Bus. 21-3, 28-9), Hecataeus of Abdera (FGrHist 264 F 25), and Anti­
cleides (FGrHist 140 F 1) to Egypt; Neanthes (FGrHist 84 F 29) and Timaeus (lust. XX 
4.3) to Babylon (the Chaldeans). See above, 60 nn. 121-3. 

3 See Zhmud, Origin, 34 ff., 191 ff., 238 ff. 
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As early as the Classical period the Greeks were disposed to ascribe an 
Oriental origin to many of their own achievements, including mathe­
matics; later this tendency only increased. According to Herodotus, 
geometry was a creation of the Egyptians, driven by the practical 
needs of surveying and administration (II, 109). Eudemus in his 
History of Geometry also observed that practical needs led to the 
appearance of geometry with the Egyptians and arithmetic with the 
Phoenicians. Thales, having visited Egypt, was the fust to bring 
geometry to Greece, while Pythagoras was the fust to turn it into a 
theoretical science (fr. 133). Aristotle, however, supposed that theo­
retical mathematics also had its origin in Egypt, with priests enjoying 
sufficient leisure (oxo>.~) to study problems unconnected with every­
day needs (Met. 98lb23). Aristotle was not the first to express a 
similar view. According to Isocrates (Bus. 21-3), Egyptian priests 
took up astronomy, arithmetic, and geometry after they, through 
the solicitude of Busiris, had achieved affluence and leisure (axo>.~). 
Democritus asserted that no one surpassed him in the construction of 
lines with proofs, even the Egyptian harpedonaptai ('rope stretchers', 
i.e. surveyors).4 Everything indicates that the prestige of Egyptian 
geometry was very great in Greece, the talented mathematician De­
mocritus boasting of winning a scientific competition against Egyp­
tian surveyors. 

In modern times Egypt continued to be regarded as the home of 
almost all the Greeks' mathematical achievements before Euclid. 
Apart from the unanimity of Greek writers (and the inaccessibility 
of Egyptian texts), the absence of written sources on Greek practical 
and computational mathematics of the seventh-sixth centuries, the 
background to the theoretical investigations of Thales and Pytha­
goras,_played its part. Neither the economic texts of that period nor 
the school problems, found in such abundance in Egyptian papyri 
and Babylonian tablets of the earlier times, have survived, and we can 
judge the level of the Greeks' practical mathematics only indirectly, 
from the remains of architectural monuments and engineering struc­
tures. The discoveries of Thales and Pythagoras appeared to come 
almost from nowhere; hence a natural impulse to perceive in them 
the result of borrowing. This view, shared by the German school of 

4 B 299 = test. 14 Luria (contra Diels, Luria defended the genuineness of the 
fragment); S. Gandz, 'Die Harpedonapten oder Seilspanner und Seilkniipfer', Q&St 
B I (1931), 255-77. 
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the history of mathematics, was reflected in the capital work of Moritz 
Cantor: almost all the theorems traditionally ascribed to Thales and 
Pythagoras were known to the Egyptians; the distinction between 
Egyptian and Greek mathematics lies only in the method - inductive 
in the former and deductive in the latter.5 

The study of Oriental influences on Greek science was placed on a 
sound basis only after Egyptian, and then Babylonian, mathematical 
and astronomical texts were deciphered. One of the chief lessons 
learnt by the history of science here was this: the Greeks' testimony 
on Oriental mathematics and astronomy can be trusted only when 
it is confirmed by the unambiguous data of Oriental texts (see below, 
§9.1). The publication in the 1870s of the Rhind mathematical pa­
pyrus, which demonstrated the very primitive nature of Egyptian 
geometry, Jed to a much more restrained assessment of the Egyptians' 
achievements and the level of their influence on the Greeks. As it was 
later phrased by Luria, 'All researchers agreed on the main points: 
1) that the very fact of influences on early Greek geometry must be 
recognized as indisputable; 2) that this was not of vital importance, 
because, even if the Greeks borrowed some numerical data from the 
Egyptians, then the logically clear and consistent system of demon­
strations was independent of this and thanks to Greek genius.'6 

Pointing out the practical origin of Egyptian geometry, Herodotus 
and Eudemus were much closer to the truth than Democritus, Iso­
crates, and Aristotle. After more than a century's investigation of 
Egyptian mathematics, there is no basis to suppose the presence in it 
of anything resembling theory or proof. Moreover geometry in Egypt 
did not take shape in the milieu of priests and was never their 
prerogative.7 The Greeks could not borrow from Egypt scientific 
notions which were not to be found there, and their high opinion of 
Egyptian geometry merely indicates that they knew of it only by 

5 See C. A. Bretschneider, Die Geometrie und die Geometer vor Euklides (Berlin, 
1870), 15 f., 43 f.; H. Hankel, Zur Geschichte der Mathematik im Alterlum und 
Mittelalter (Leipzig, 1874), 91 f.; M. Cantor, Vorlesungen Uber Geschichte der Mathe­
matik, i (Leipzig, 1880), 109, 112 f., 140. 

6 S. Luria, 'On the Problem of Egyptian Influences on Greek Geometry', Archive of 
the History of Science and Technology 1 (1933), 45 (in Russian). 

7 T. L. Heath, Mathematics in Aristotle (Oxford, 1949), 195f.; J. G. Griffiths, 
'Herodotus and Aristotle on Egyptian Geometry', CR 2 (1952), 10-11; M. Clagett, 
Ancient Egyptian Science: A Source Book, iii. Ancient Egyptian Mathematics (Phila­
delphia, 1999), 15 ff. 



Mathematics 243 

hearsay. All reliable evidence on Egyptian borrowings relates to 
practical mathematics, moreover to arithmetic, not to geometry. 8 It 
is clear that these practical methods, as a rule quite primitive, were 
borrowed and used, not by learned people, bnt by merchants, navi­
gators, or technicians of various kinds, connected to the Orient by 
much closer links than Greek mathematicians. Even in those in­
stances when a philosopher's journey to Egypt is indubitable, the 
probability of direct scientific contacts appears minute. While it can 
quite well be imagined that Democritus, through Egyptian inter­
preters, actually attempted to demonstrate to the harpedonaptai 
some theorems or other, does it therefore follow that they responded 
in kind? For the work in which Egyptian surveyors were engaged, 
proving theorems was of no use whatsoever. 9 Doubtless Democritus' 
attempt to establish scientific contacts would fail on both sides. 

One of the chief obstacles in this path was the language barrier: in 
order to comprehend Egyptian or Babylonian mathematics, a foreign 
language and a highly complicated script had to be learnt. In the 
Orient, scribes dealing with calculations underwent long years of 
training. 1° Could a Greek master them in the course of a short visit? 
The stubborn refusal of the Greeks to learn foreign languages is well 
known. 11 It was clearly demonstrated in the Hellenistic age also, when 
contacts with the Orient became much more intensive than earlier: 
whoever wished to have access to the Greek public had to write in its 

8 Scholia to Plato's Charmides (163e) refer to Egyptian methods of multiplication 
and division, and also to operations with fractions; see Heath, i. 14, 4lf., 52 f.; 
K. Vogel, 'Beitri:ige zur griechischen Logistik', SBAW, math.-naturwiss. Abt. (1936), 
366 f., 429 f. Tannery, Giometrie, 48 f., quoting this text, noted that Greek methods 
were more advanced. Since our information is based on sources from Hellenistic and 
Roman- times, the question when it was that Egyptian methods came to Greece 
remains unanswered. The earliest example known to me of the presentation of 
fractions 'in the Egyptian manner' is a Greek papyrus from Egypt of the early third 
century: D. H. Fowler and E. G. Turner, 'Hibeh Papyrus i 27: An Early Example of 
Greek Arithmetical Notations' HM 10 (1983), 352. 

9 See above, 241 n. 4; K. Vogel, Vorgriechische Mathematik, i (Hanover, 1958-
1959), 59 n. 4. 

10 See e.g. E. Robson, 'More than Metrology: Mathematics Education in an Old 
Babylonian Scribal School', in J. M. Steele and A. Imhausen (eds.), Under One Sky: 
Mathematics and Astronomy in the Ancient Near East (Mi.i.nster 2002), 325-65. 

11 A. Momigliano, Alien Wisdom: The Limits of Hellenisation (Cambridge, 1972), 
7 f.; J. Werner, 'Zur Fremdsprachenproblematik in der griechisch-r6mischen Antike', 
in C. W. Muller et al. (eds.), Zurn Umgang mit fremden Sprachen in der griechisch­
r0mischen Antike (Stuttgart, 1992), 1-20; A. Strobach, Plutarch und die Sprachen. Bin 
Beitrag zur Fremdsprachenproblematik in der Antike (Stuttgart, 1997), 160ff., 187. 
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language (Manetho, Berossus, etc.). A foreign language might be 
learnt by someone needing it for professional purposes: a doctor or 
a mercenary serving at the court of an Oriental ruler, a merchant 
travelling frequently in Oriental lands, etc.12 Even in later times, 
however, we know of not one Greek author who knew the Egyptian 
language and script, including those who lived in Egypt and left 
accounts of it.13 There is no evidence that any Greek scientist knew 
the Akkadian language, in which the Old Babylonians' mathematical 
texts were written. Rudiger Schmidt, analysing all references to 
)l.aavpia I IIEpaiKa I Xa>.oatKO. ypaµµam, concluded that, although 
the Greeks knew of the existence of cuneiform, they made no distinc­
tion among its different forms, regarding cuneiform as some 'oriental 
script'. 14 Hence the figure of the Greek scientist of the sixth-fifth 
centuries studying Egyptian hieroglyphics or Akkadian cuneiform in 
the hope of penetrating the secrets of foreign knowledge remains the 
fruit of learned imagination and bears no relation to actual contacts 
between East and West at that time.15 

The journey of Thales to Egypt seems quite probable;16 on the 
other hand, the tradition of his geometrical studies has more than 
once been doubted. 17 However two theorems worked on by Thales 
are reported by Eudemus, our most reliable source on early Greek 
geometry (fr. 134-5); two more are mentioned by Proclus (In Bue., 
157.10 f., 250.20 f.), who obtained his information from the same 

12 Egyptians, in fact, interpreted for Greek soldiers in Egypt (Hdt. Il, 154). On non­
Greek interpreters see also: Xen. Anab. IV,8.4; Werner, 'Fremdsprachenproblematik', 
12f.; P. R. Franke, 'Dohnetschen in hellenistischer Zeit', in Milller et al. (eds.), 
Umfang, 85-96. 

1 Iversen, Myth, 41 f. 
14 R. Schmitt, 'Assuria grammata und ahnliche: Was wussten die Griechen von 

Keilschrift und Keilinschriften?', in Milller et al. (eds.), Umgang, 21-35. Schmitt 
mentions not one Greek who knew Babylonian cuneiform. 

15 The widespread borrowing of Babylonian astronomical data and methods of 
calculation in the 2nd cent. most probably became feasible by dint of their translation 
into Greek by some Babylonian expert (below, 470 n. 29). 

16 Thales proposed an explanation for the Nile floods which Herodotus (II, 20) 
mentioned, though without naming him (cf. Diod. l,38,2). The Peripatetic Hierony­
mus of Rhodes (fr. 40) asserted that Thales measured the height of a pyramid by 
the length of its shadow. 

17 See e.g. Neugebauer, ES, 148; Dicks, 'Thales'; cf. Heath, i. 128 ff.; id., Euclid: The 
Thirteen Books of the Elements, i (Cambridge, 1926), 36 f.; Becker, Denken, 37 ff.; 
Burkert, 416. Aristophanes (Niib. 180; Av. 1009) presents Thales as a great geome­
trician, reflecting his reputation in Sth-cent. Athens. 
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Eudemus, although indirectly." According to Eudemus, Thales 1) 

was the first to prove that the diameter divides the circle into two 
equal parts (Euc. I, clef. 17); 2) was the first to learn and state that the 
angles at the base of any isosceles triangle are equal (I, 5), calling 
them, in the archaic manner, similar, not equal; 3) was the first to 
discover that if two straight lines intersect, the vertical angles are 
equal (I, 15), whereas the scientific proof for this theorem was given 
later by the author of the Elements; and 4) knew the theorem about 
the equality of the triangles that have one side and two angles equal 
(I, 26), which he must have used to determine the distances of ships 
from the shore. What of this can we relate to Egyptian geometry? 
Absolutely nothing. Thales did not need to go to Egypt to be con­
vinced that the diameter divides a circle in half. That the vertical 
angles formed by intersecting lines are equal can be easily determined 
by the method of superposition, as can the equality of the angles at the 
base of an isosceles triangle. As von Fritz observed, the theorems 
attributed to Thales are 'either directly linked with the problem of 
symmetry or of a sort where the first step of any demonstration is 
based on the consideration of symmetry and the second, which leads 
the demonstration to a conclusion, is a simple addition or subtrac­
tion'.19 The Greeks did not trouble to seek material for proofs; on the 
contrary, the really original and revolutionary idea of Greek geometry 
was an aspiration to prove 'obvious' mathematical facts.20 Thales' 
theorems of angles and triangles cannot have originated in Egyptian 
geometry, since neither did the Egyptians ever engage in comparing 
the size of angles and the similarity of triangles. Neither in Egyptian 
nor Babylonian mathematics was there the notion of the angle as a 
measurable magnitude. 21 The geometry of the Egyptians was 'linear', 

18 For a detailed analysis of the sources, see Zhmud, Origin, 169 ff., 196 ff. 
19 K. von Fritz, 'The Discovery of lncommensurability by Hippasos of Metapon­

tum', Annals of Mathematics 46 (1945) 259. 
20 E. Stenius, 'Foundations of Mathematics: Ancient Greek and Modern', Dialec­

tica 32 (1978), 258. It is interesting that Zeuthen wrote in the early 20th cent.: 
'However it is difficult to make sense of Eudemus' ascription to Thales of the theorem 
that a circle is divided into equal halves by a diameter, since one can scarcely have 
begun by proving something quite so obvious' (H. G. Zeuthen, Die Mathematik im 
Altertum und im Mittelalter (2nd edn., Leipzig, 1912), 35). 

21 See e.g. Vogel, Vorgriechische Mathematik, i. 72; ii. 23 n. 2, 39 n. 4; Becker, 
Denken, 39; J. H0yrup, 'Pythagorean "Rule" and "Theorem'", in J. Renger (ed.), 
Babylon: Focus mesopotamischer Geschichte, Wiege frUher Gelehrsamkeit, Mythos in 
der Moderne (Saarbrucken, 1998), 393-407, esp. 402. 
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as distinct from the 'angle-geometry' of the Greeks, where angles first 
became objects of measurement 22 

Even if it is accepted that Pythagoras travelled to Egypt, the 
discoveries attributed to him in ancient tradition (below, §7.3) bear 
no relation to Egyptian mathematics. In particular the proposition 
often advanced that the Egyptians knew the theorem of Pythagoras, 
or, at least, the fact that a triangle with sides 3, 4, 5 is right-angled, is 
not confirmed. This triangle's properties in fact were known in 
Babylon, India, and China, i.e. wherever mathematical culture was 
to any degree developed. In Egyptian mathematics, however there is 
nothing indicating familiarity with this or indeed a single instance of 
the theorem of Pythagoras.23 

In the 1930s Babylonian mathematics was discovered, proving to be 
the most developed branch of pre-Greek mathematics. This turned 
the attention of researchers to seeking its influence on Greek mathe­
matics. Egypt receded into the background and began ever more often 
to figure as a channel between the Babylonians and the Greeks. Like 
all the other mathematics of the Orient, Babylonian mathematics 
grew from a practical environment, but, as it developed, came to 
solve problems which went far beyond everyday needs. In the scribal 
schools of the Old Babylonian period (c.1800-1600 BC) quadratic 
equations were solved, which, while they were formulated numeri­
cally and took the form of housekeeping problems, clearly served no 
practical purpose. 24 Despite moving beyond the purely utilitarian, 
Babylonian mathematics remained pre-scientific and computational: 
'in the overwhelming majority of cases the objective of research was 
to compose a school problem and show ways to solve it'.25 The 

22 S. Gandz, 'The Origin of Angle-Geometry', Isis 12 (1929} 452-82; id., ·studies in 
Babylonian Mathematics, ii. Conflicting Interpretations of Babylonian Mathematics', 
Isis 31 (1940) 405-25. 

23 Heath, Euclid, i. 352; 0. Neugebauer, Vorlesungen uber Geschichte der antiken 
mathematischen Wissenschaften, i. Vorgriechische Mathematik (Berlin, 1934), 122 n. 
l, 168; R J. Gillings, Mathematics in the Time of the Pharaohs (Cambridge, 1972}, 238, 
242. Some examples known from Demotic papyri are late Mesopotamian borrowings. 

2
• A. A. Vaiman, Sh11mero-vavilonskaia matematika (Moscow, 1961}, 207 f. 

J. H0yrup, Jn Measure, Number, and Weight, Studies in Mathematics and Culture 
(Albany, NY, 1994), 45-87, at 82, regards the demonstration of technical virtuosity as 
one of the chief stimuli in the development by Babylonian scribes of increasingly 
complex types of calculation. 

25 Vairoan, Shumero-vavilonskaia matematika, 210. Cf. similar assessment: in 
Babylon we find, not pure mathematics, but pure computation (H0yrup, Jn Meusure, 
82f.). 
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presentation of problems in general terms and deductive proof ap­
peared only in Greek mathematics.26 

If the Greek tradition on the origin of the sciences is accepted, then 
the Babylonians yield emphatically to the Egyptians. One of the most 
popular versions holds that the Egyptians invented geometry, the 
Babylonians astronomy, and the Phoenicians arithmetic. However 
the Egyptians were frequently ascribed authorship of all three math­
ematical sciences, while the Babylonians figured only in connection 
with astronomy.27 It was astronomy which was implied by the story 
about Pythagoras as a pupil of the Chaldeans, and the actual, though 
very few, borrowings by the Greeks in the sixth-fourth centuries also 
relate to astronomy.28 On the other hand, Babylonian mathematics is 
not once mentioned in Greek literature of the sixth-fourth centuries; 
it is hard to say whether they had any knowledge at all of it.29 Not a 
single reliable trace of Babylonian influence has yet been found in the 
elementary mathematics and computational methods of the time. 
Nevertheless the Babylonians are unequivocally more popular than 
the Egyptians in the contemporary history of ancient mathematics, 
Pythagoras being often portrayed as an intermediary between the 
mathematics of the age of Hammurabi and Euclid's Elements. Even 
those who reject Pythagoras' contribution to mathematics find it 
necessary to point out that Pythagoras' theorem had been known in 
ancient Babylon. 30 

The modern view of Babylonian mathematics was largely shaped 
by 0. Neugebauer, to whom above all we owe its discovery.31 It was 
he who, more than eighty years ago, drew attention to a number of 
possible points of contact between Babylonian calculations and Greek 
scientific geometry which are still the subject of discussion in scho­
larly literature and to which nothing new has been added in the 

26 Becker, Denken, 11 f.; van der Waerden, Science, 35; K. von Fritz, Grundpro­
bleme der Geschichte der antiken Wissenschaft (Berlin, 1971), 335f. 

27 For evidence see Zhmud, Origin, 297 ff. 
28 Including, probably, those of Thales; see below, 318 f. On the Chaldaeans, see 

above, 60 n. 123. 
29 Iamblichus was the first to connect Pythagoras with the mathematics of Babylon 

(below, 266 n. 98). 
30 Burkert, 429; Riedweg, Pythagoras, 27, 90. 
31 For a history of the study of Babylonian mathematics, see J. H0yrup, 'Changing 

Trends in the Historiography of Mesopotamian Mathematics: An Insider's View', HS 
34 (1996), 1-32. 
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interim. 32 One of them was Pythagoras' theorem; 33 the other was the 
theory of application of areas (also called geometric algebra), which 
Eudemus attributed to the Pythagoreans (fr. 137). Although Neuge­
bauer himself rejected the tradition of the scientific studies of Pytha­
goras, his findings impelled succeeding scholars, van der Waerden in 
particular, to see Pythagoras as a link between Babylonian and Greek 
mathematics. 34 

The theory of application of areas (I, 44-5 and the whole ofBook II 
of Euclid' s Elements) deals with the transformation of one rectilinear 
figure into another. Investigating its propositions, mathematicians in 
the eighteenth century had discovered that they could be reformu­
lated in algebraic terms in the form of identities and quadratic 
equations. For example, proposition II, 3 can be presented as the 
identity (a+ b)a = a2 + ab and II, 4 as (a+ b)2 = a2 + 2ab + b2

. Since 
Tannery and Zeuthen the propositions of book II (and the similar 
propositions in VI, 28-9) have come to be known as geometric 
algebra and seen as a geometric reformulation of algebraic prob­
lems.35 Finding in ancient Babylonian mathematics corresponding 
identities and equations, Neugebauer concluded that the algebra 
reformulated by the Greeks was Babylonian. That Neugebauer re­
garded his interpretation as a working hypothesis, unconfirmed by 
documentary evidence,36 did not prevent it from soon becoming the 
dominant theory. 

The similarity of the Babylonian and Greek methods can be ex­
plained both by genetic affinity and as an independent discovery. In 
the mathematics of ancient China and ancient India there are also 
problems in the application of areas in which the same identities can 

32 Later attempts to extend the list of putative Babylonian borrowings have been 
unsuccessful: H. J. Waschkies, Anfiinge der Arithmetik im A/ten Orient und bei den 
Griechen (Amsterdam, 1989), 71 ff., 304; J. H0yrup, 'Dynamis, the Babylonians and 
Theaetetus 147c7-148d7', HM 17 (1990), 201-22. 

33 It is the subject of one of 0. Neugebauer's first articles on Babylonian mathe­
matics: 'Zur Geschichte des pythagora.ischen Lehrsatzes', NGWG, math.-phys. Kl. 
(1928), 45-8; id., ES, 36f. 

34 Neugebauer, ES, 148; van der Waerden, Science, 87 ff., 94 ff, 118 ff; id, Pytha­
goreer, 17f. 

35 P. Tannery, 'De la solution gfometrique des problemes du second degre avant 
Euclide' (1882), Memoires scientifiques, i. 254-80; H. G. Zeuthen, Die Lehre van den 
Kegelschnitten im Altertum (Copenhagen, 1886), 6ff. Thus, to apply a parallelogram 
with a defect (VI, 28) means the construction on a given straight line a of a rectangle 
ax such that when square x? is subtracted a given square b2 remains, or ax - x2= b2

• 
36 Neugebauer, ES, 147. 
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be perceived as in book II of the Elements, but evidently they ap­
peared without any external influence.37 The Babylonian solutions 
are complex, require special interest and also special training, and 
could hardly have reached Greece by way of oral transmission (as, for 
example, occurred with the Babylonian names for the planets). The 
notion of a Greek mathematician being apprenticed to a Babylonian 
'colleague' is not to be taken seriously. The entire terminology of 
Greek mathematics is of local origin (with the exception of the word 
'pyramid'), which also casts doubt on the actuality of borrowings; as a 
rule, they leave a trail in the language. Last but not least, we have no 
evidence of the practice of mathematics analogous to Book II of the 
Elements in Mesopotamia in the sixth-fifth centuries: all extant texts 
relate to the Old Babylonian period. 38 As a result, more and more 
historians of Greek mathematics are inclined to believe that the 
application of areas was not a reformulation of Babylonian algebra, 
but arose on Greek soil in the course of solving purely geometric 
problems.39 In recent years experts in Babylonian mathematics have 
begun to accede to this view: 'So Old Babylonian mathematics cannot 
have influenced early Greek developments: it was a part of a scribal 
culture that all but died out nearly a millennium before the earliest 
Greek literate culture, 1200 miles away.'40 

37 E. L Berezkina, Matematika Drevnego Kitaia (Moscow, 1980), 255 f.; I. G. 
Bashmakova and G. S. Smirnova, 'Novyi vzgliad na geometricheskuiu algebru drev­
nikh', !MI 1/36 (1996), 55-65. Van der Waerden practically excluded the possibility of 
an independent discovery. Finding similarities among the five ancient mathematics, 
he postulated their common source in megalithic culture of the 3rd-2nd millennia BC 

in Great Britain: B. L. van der Waerden, Geometry and Algebra in Ancient Civiliza­
tions (Berlin, 1983). See criticism: W. R. Knorr, 'The Geometer and the Archaeoas­
tronomers: On the Prehistoric Origins of Mathematics', BJHS 18 (1985), 197-212. 

38 Vogel, Vorgriechische Mathematik, ii. 12 n. 3; H. Gericke, Mathematik in Antike 
und Orient (Berlin, 1984), 43; E. Robson, 'Influence, Ignorance, or Indifference? 
Rethinking the Relationship between Babylonian and Greek Mathematics', BSHM 
Bulletin 4 (2005), 1-17. 

39 A. Szab6, The Beginnings of Greek Mathematics (Dordrecht, 1968), 332 ff.; 
S. Unguru, 'On the Need to Rewrite the History of Greek Mathematics', ARES 15 
(1975), 67-114; id., 'History of Ancient Mathematics', ARES 70 (1979), 555-65; 
I. Mueller, Philosophy of Mathematics and Deductive Structure in Euclid's Elements 
(Cambridge, 1981), 170 f., 179; B. Artmann, 'Euclid's Elements and Its Prehistory', 
Apeiron 24 (1991), 45f.; I. Grattan~Guinness, 'Numbers, Magnitudes, Ratios, and 
Proportions in Euclid's Elements: How Did He Handle Them?', HM 23 (1996), 
355-75; C. M. Taisbak, 'Exceeding and Falling Short: Elliptical and Hyperbolical 
Ap[olication of Areas', Science in Context 16 (2003), 299-318. 

0 Robson, 'Influence', 13. Cf. J. Heryrup, Lengths, Widths, Surfaces: A Portrait of 
Old Babylonian Algebra and Its Kin (New York, 2002), 400 f. H0yrup continues to 
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A similar evolution was undergone by Neugebauer's thesis that the 
Babylonians knew Pythagoras' theorem and also investigated the num­
ber-theoretical problem of producing 'Pythagorean numbers' (the 
combinations of whole numbers satisfying the equation a2 + b2 = c2). 
As H0YfUp points out, the Babylonians knew not the theorem, but the 
rule for determining the values numerically, which they did not prove 
or even formulate explicitly.41 An analogous general rule (a square on 
the diagonal of a rectangle or square is equal to the sum of the squares 
on the two sides) was known in ancient Indian and ancient Chinese 
mathematics, so the Greeks could well have discovered it indepen­
dently. Recently a new interpretation was given to the famous tablet 
Plimpton 322 (the age of Hammurabi), which had served as the chief 
evidence that the Babylonians knew 'the fundamental formula for the 
construction of triples of Pythagorean numbers' .42 A detailed examina­
tion of the tablet has shown that it has nothing to do with number­
theoretical problems in general, nor with Pythagorean numbers in 
particular, but contains a school problem using a list of inverse va­
lues. 43 While the general method attributed to Pythagoras of finding 
Pythagorean numbers is connected to investigations of odd and even 
numbers (below, §7.3), there is no reason to suppose that the mathe­
matics of the ancient Babylonian period was familiar with the notions 
of odd and even.44 

So, on closer examination, some similarities between Oriental 
calculations and Greek geometry turn out to be delusory, while others 
are perceived only by someone raised on the analytical geometry of 
Descartes and capable of translating Babylonian problems into the 
language of geometrical theorems. Many of the facts which served the 
first Greek mathematicians as material for proofs were taken from 
practical mathematics, and it cannot be excluded that some of them 
might earlier have been borrowed by the Greeks from their neigh­
bours. Semitic borrowings .in the Greek related to weights, measures, 
and practical calculations confirm that this area was open to Oriental 

regard the propositions IJ, 1-10 of the Elements as based on data taken from Near 
Eastern surveyors and transmitted orally. 

41 H0yrup, 'Pythagorean "Rule"', 395 [ 
42 Neugebauer, ES, 4-0. 
43 E. Robson, 'Neither Sherlock Holmes nor Babylon: A Reassessment of Plimpton 

322', HM 28 (2001), 167-206; ead., 'Words and Pictures: New Light on Plimpton 322', 
Amer. Mathern. Monthly 109 (2002), 105-20. 

44 Robson, 'Neither Sherlock Holmes nor Babylon', 177. 
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influences, though by no means necessarily Babylonian.45 Yet the 
scale of these borrowings should certainly not be exaggerated and 
their influence on the development of investigations in mathematics 
proper has not hitherto found reliable confirmation. 

7.2 DEDUCTIVE PROOF 

It has long been recognized that the systematic application of deduc­
tive proof was the most important factor in the formation in ancient 
Greece of theoretical mathematics on an axiomatic basis. In the first 
place this led to the formulation of theorems valid for any numbers, 
and consequently to a rejection of empirical, computational mathe­
matics. In the second place, it stimulated the search for the axiomatic 
bases of mathematical theory, since deductive constructions, to which 
one attempts to give a true and non-contradictory nature, must of 
necessity rest on initial propositions accepted without proof. Never­
theless the deductive method itself, as distinct from simply logical 
reasoning, is not something inherent in dealing with numbers and 
figures: for thousands of years mathematics developed without it in 
the ancient Orient, including India and China. Could mathematics of 
the practical and computational kind, as it existed in Archaic Greece, 
give rise of itself to a striving for strict proof? Hardly: in geometry, and 
later in arithmetic, the Greeks began by proving things of no practical 
use and too simple to be demonstrations of technical virtuosity. We 
are therefore faced with alternatives: either proof was introduced to 
mathematics ready-made from outside, or it took shape within 
mathematics itself, but under the influence of external impulses. 

This question relates to Pythagoras inasmuch as he, together with 
Thales, has traditionally been seen as one of the founders of deductive 
mathematics. A theory put forward by A. Szabo (and supported by 
Burkert) cast doubt on this tradition. 46 According to Szabo, Greek 
mathematics until the beginning of the fifth century developed em­
pirically, deductive proof, in particular reductio ad absurdum, 

45 See e.g. Burkert, Orientalizing Revolution, 36 f. 
46 A. Szab6, 'The Transformation of Mathematics into Deductive Science and the 

Beginnings of Its Foundation on Definitions and Axioms', Scripta Mathematica 27 
(1964), 27-48, 113-39; id., Beginnings, 185 ff. See also Burkert, 425 f.; Philip, 200. 
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appearing from the philosophy of the Eleatics. The first examples of 
deductive proof to have come down to us are in fact fragments of 
Parmenides and Zeno. Parmenides advances his fundamental thesis 
that being is, but not-being is not (B 8), from which he derives 
logically the character of reality: unchanging, unified, eternal etc., 
then, through reductio ad absurdum, refuting other options: the 
becoming of being, its qualitative diversity, etc. Zeno, refuting the 
possibility of movement and plurality, also has recourse to indirect 
proof (A 15, B 1-2). Parmenides was probably the first philosopher to 
rely on the deductive method, but did he invent it or take it from 
mathematics, i.e. from Pythagorean mathematics, as was unani­
mously held until Szab6?47 

Deductive proof, indirect included, in early Pythagorean mathe­
matics will be discussed below (§7.4). As for Thales, Szabo supposed 
that he 'proved' his theorems empirically, relying on the visualizabil­
ity of geometric drawings. Thales did indeed often make use of the 
method of superposition, from which even Euclid could not entirely 
free himself (Euc. I, 4, 8),48 and relied on facts the truth of which is in 
a number of instances clear to the eye. It does not, however, follow 
that Thales appealed in his demonstrations to nothing but the visua­
lizability of the geometrical drawing. Aristotle (APr 41 b 13-22) uses as 
an example a proof of a theorem attributed to Thales (Euc. I, 5) which 
differs from that provided by Euclid and could well go back to 
Thales.49 It is based on the equality of mixed angles, in particular 
angles in a semicircle and angles of a segment of a circle, which could 
be proved only by using the superposition method or could follow 
from the definition of such angles. so The process of a proof which 
demonstrates the normal procedure of deductive reasoning can be re­
established as shown in Fig. 7.1: 

47 'System des Parmenides verdankt seine Form der Mathematik des Pythagoras', 
Th. Gomperz, Griechische Denker, i (Leipzig, 1895), 139; see also I. L. Heiberg, 
Naturwissenschaften und Mathematik im klassischen Altertum (Leipzig, 1912), 10; 
Burnet, 69; K. Reidemeister, Das exakte Denken der Griechen (Leipzig, 1949), 10; 
Cornford, Principium Sapientiae, 117; Cherniss, 'Characteristics', 336; L. Taran, 
Parmenides (Princeton, 1965), 4. Parmenides' teacher was the Pythagorean Ameinias 
(D.L. IX, 21); this report of Sotion may go back to Timaeus (see above, 71 n. 42). 

48 Heath, Euclid, i, 225 f.; van Fritz, Grundprobleme, 401 ff., 477 f. 
49 Heath, Euclid, i. 252 f.; Becker, Denken, 38 f.; van Fritz, Grundprobleme, 475 f.; 

Neuenschwander, VB, 358£. 
50 L L. Heiberg, Mathematisches zu Aristoteles (Leipzig, 1904), 25 f. 
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ABC is an isosceles triangle with its vertex in the 
centre of the circle. Prove that its base angles are 
equal. Angle 1 is equal to angle 2, since they are 
angles of a semicircle; angle 3 is equal to angle 4, 
since they are angles of a segment of a circle. 
Taking equal angles from equal angles, we ob­
tain that angles BAC and BCA are equal. 

Fig. 7.1 Theorem attributed to Thales. 

In the history of science there are many examples where one 
branch of science adopts a method successful in another area of 
knowledge. No one, however, is going to adopt a method if its use 
has not produced tangible results where it arose. Yet deductive 
proof in the philosophy of the Eleatics, indeed in philosophy in 
general, does not possess the logical cogency and irrefutability 
which it does in mathematics. 51 The Eleatics did not in fact succeed 
in proving any of their basic theses. Their younger contemporaries, 
the atomists, were quick to reject the idea that there can be no not­
being (i.e. void, KEvov): it is the void and the atoms moving in it 
which make up their cosmos. Zeno's attempts to refute the possi­
bility of motion and plurality did not, and could not, succeed, 52 

although the problems he raised stimulated the development of 
philosophy. The Eleatics' influence on the philosophy which fol­
lowed is due to the depth and boldness of their thought, not to the 
irrefutability of their conclusions. If the very modest results of the 
deductive method in philosophy are compared with its contribu­
tion to mathematics, the question 'from whom was it taken?' will be 
seen to be rhetorical. 

Philosophers, logicians, historians of mathematics, and philologists 
united in criticizing various aspects of Szabo' s theory;53 it now has no 

51 Zaicev, 172f. 
52 Interestingly, Eudemus, whose History of Geometry preserved many elementary 

theorems, described one of Zeno's attempts to refute motion as 'most stupid' and 
concealing evident sophism (fr. 106). 

53 See e.g. W. C. Kneale, 'Priority in the Use of reductio ad absurdum', in I. Lakatos 
(ed.), Problems in the Philosophy of Mathematics (Amsterdam, 1967), 9-10; 
P. Bernays, 'Some Doubts about the Eleatic Origin of Euclid's Axiomatics', ibid. 
14-16; W.R. Knorr, 'On the Early History of Axiomatics: The Interaction of Mathe­
matics and Philosophy in Greek Antiquity', in J. Hintikka et al. (eds.), Theory Change, 
Ancient Axiomatics and Galileo's Methodology, i (Dordrecht, 1981), 145-186; 
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active supporters. Ouce again the history of mathematics has turned 
out to be a barren field for the application of purely externalist 
explanations. Even those, however, who accept that mathematics is 
less prone to outside influence than other sciences are unable to 
exclude it altogether, particularly in respect of the radical transforma­
tion which Greek mathematics underwent in the sixth-fifth centuries. 
If mathematics did not of itself give rise to deductive proof, or adopt it 
from outside, then, most probably, it came into being in mathematics 
under the influence of external impulses. Among the conceptions 
emphasizing social and psychological factors in the birth of theore­
tical mathematics, the theory of cultural upheaval advanced by Alex­
ander Zaicev merits most attention. 54 One of its central propositions 
is that, driven by specific historical circumstances, in the Greece of the 
eighth-fifth centuries, for the first time in human history, all forms of 
creativity, all aspects of productive cultural activity, including those 
lacking a direct utilitarian purpose, gained public approval.ss It is 
only in such an atmosphere that Thales, an influential and wealthy 
person, could, without being a professional, as were the Egyptian and 
Babylonian scribes, undertake to prove that the angles at the base of 
an isosceles triangle are equal. Moreover he not only undertook this, 
but achieved in this pursuit public recognition: tradition has pre­
served his fame as a mathematician and passed down to us the 
essence of the theorems he worked on. Hence the social climate of 
the time encouraged any creative achievements, independent of the 
extent of their practical value, thus setting up the most powerful 
stimuli for new investigations in this field. 

A second important factor in the cultural upheaval was a particular 
type of competitiveness which characterized Greek society of the 
time, recognizing as superior a victory which brought fame, not the 
material benefits entailed. This spirit of pure competition arose in 
Greek agonistics, then spread to areas of intellectual creativity, first to 
literature, subsequently to philosophy and science, multiplying ten­
fold the force of those striving for truth. Once set on the path of free 
research, unconstrained by narrow practicalness and corporative 

Waschkies, Anfitnge, 1 ff., 14 ff.; A. Zaicev, 'Encore une fois a propos de l' origine de la 
formalisation du raisonnement chez les Grecs', Hyperboreus 9 (2003), 265-73. 

54 Zaicev, 115 ff., 165 ff. 
55 On the important role of supra-utilitarian problems in the development of 

ancient Babylonian mathematics, see H0yrup, Lengths, 362 ff. 
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ethos, the mathematicians very quickly realized that to apply strict, 
logical proof makes it possible in this pursuit to achieve irrefutable 
and hence universally recognized results. 

The first mathematical proofs were the natural fruit of a social climate 
where the discovery of a new truth not only gave an immediate satisfac­
tion but could also bring fame. For it is clear that in these conditions, 
mathematical truths confirmed -with proof became a particularly attrac­
tive object of search; one who found a faultless proof could as a rule 
COW1t on public recognition, while the achievements in any other field 
of knowledge could as a rule be disputed. 56 

However many times Thales measured the angles at the base of an 
isosceles triangle, it could always be objected that one of them was 
greater or smaller than the other. Deductive proof was a different 
matter: any sceptic could follow all the stages independently and be 
persuaded of its irrefutability. The history of geometry in the sixth­
fifth centuries allows us to follow how methods based mainly on the 
evidence of the senses were consistently squeezed out and the deduc­
tive method triumphed. 57 The incontrovertible nature of the results 
thereby achieved was so obvious and alluring that the philosophers 
followed the mathematicians in adopting it. 

7.3 PYTHAGORAS' MATHEMATICS IN 
FOURTH-CENTURY TESTIMONIES 

Our path to Pythagoras' mathematics is long and full of a variety of 
obstacles. In attempting to show that there was in Pythagoras' per­
sonality and in the community he founded nothing incompatible 
with scientific activity, or that the birth of deductive mathematics is 
associated with Thales, not Parmenides, we have covered only part of 
that path. If Pythagoras was not a shaman and theorems were already 
being proved in his time, this does not imply that he also tried to 
prove theorems. Let us take the basis on which rests the notion of 

56 Zaicev, 167. 'The competitiveness of Greek intellectual life' was the decisive 
factor in the formation of Greek science and, in particular, axiomatico-deductive 
mathematics (G. E. R. Lloyd, Ancient Worlds, Modern Reflections (Oxford, 2004), 133, 
140, 144). 

57 Reidemeister, Denken, 51 f.; von Fritz, Grundptobleme, 419f. 
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Pythagoras as a mathematician. First of all, this is the firm tradition of 
the fourth century, which attributes to him engagement in various 
mathi!mata. Evidence of this appears from the 390s onwards, yet it 
does not contradict an earlier tradition of his aof{a, [<JTop{a, and 1ro)w­

fla0fa. It is indicative in this context that the authors of the fourth 
century associate him with various mathematical sciences.58 Such a 
reputation could not have been based only on certain Platonists having 
regarded Pythagoras as the founder of number philosophy, which is in 
itself very doubtful (below §12.1). 

There is no doubt that the pupils and followers of Pythagoras from 
Hippasus to Archytas were engaged in mathemata. It is therefore 
quite natural to suppose that these studies were launched by the 
founder of the school. It is true that this natural supposition could 
have been made in antiquity, indeed even had Pythagoras actually not 
engaged in science. The logic of the development of Greek mathe­
matics, which makes up in part for the acute lack of reliable evidence, 
permits an escape from this circle of suppositions. Between Thales, to 
whom Eudemus attributes the first geometrical theorems, and the 
author of the first Elements, Hippocrates of Chios (c.440), from whom 
came the first mathematical text, 59 there passed a century and a half, 
during which geometry was transformed into an axiomatic and 
deductive science. Although we shall never be able to establish the 
authors of all the discoveries made in that period, in a number of 
cases a combination of historical evidence and mathematical logic 
makes it possible to do so sufficiently reliably. If Hippocrates makes 
use of Pythagoras' generalized theorem for acute- and obtuse-angled 
triangles (II, 12-13), it is clear that an analogous theorem for right­
angled triangles had been proved before him. Further, tradition con­
nects the discovery of irrationality with Pythagoras' pupil Hippasus, 

58 Isocrates (Bus. 21-2, 28-9)-arithmetic, geometry, astronomy; Xenocrates 
(fr. 87)-harmonics; Aristotle (fr. 191)-mathemata as a whole and arithmetic in 
particular; Neanthes (FGrHist 84 F 29) and Timaeus (lust. XX,4.3)-astronomy; 
Hecataeus (FGrHist 264 F 25.98)-geometry and arithmetic; Apollodorus (D.L. 
VIII, 12) and Anticleides (FGrHist 140 F 1)-geometry; Hermesianax (fr. 7.85 £)­
geometry and astronomy. 

59 On the squaring oflunes, as reported by Eudemus (fr. 140), see F. Rudio, Der 
Bericht des Simplicius Uber die Quadraturen des Antiphon und des Hippokrates 
(Leipzig, 1907); 0. Becker, 'Zur Textgestaltung des Eudemischen Berichts Uber die 
Quadratur der M0ndchen <lurch Hippokrates van Chios', Q&St B 3 (1936), 411-19; 
R. Netz, 'Eudemus of Rhodes, Hippocrates of Chios and the Earliest Form of a Greek 
Mathematical Text', Centaurus 46 (2004), 243-86; Zhmud, Origin, 202 f. 
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and the Pythagorean proof that the diagonal of a square is incom­
mensurable with its side, i.e. irrationality y12, preserved at the end of 
book X of the Elements, is based on Pythagoras' theorem. Clearly it 
was proved before Hippasus. Finally, Apollodorus the arithmetician, 
probably identical with Apollodorus of Cyzicus (second half of the 
fourth century), attributes the discovery of this theorem to Pytha­
goras, to which virtually all the authors of antiquity who wrote about 
it assent.60 Is it worthwhile to reject the attribution, the history of 
mathematics having not yet proposed a single worthy alternative to 
Pythagoras? 

Not infrequently even those who accept that Pythagoras engaged in 
mathematics leave open the question of his specific contribution to 
the science. 61 As a rule, this is associated with the custom of the 
Pythagorean school to attribute its scientific achievements to Pytha­
goras. Hence we are not in a position to single out the part belonging 
to him. 62 This custom, however, is confirmed neither by early nor late 
sources (above, §4.3e). We do not know of a single Pythagorean who 
actually attributed his mathematical discoveries to Pythagoras. The 
only mention of this custom in ancient literature belongs to lambli­
chus (VP 158, 198) and is his own conjecture. Were Iamblichus 
correct, the number of discoveries ascribed to Pythagoras would be 
beyond the capabilities of a single person; his name would be attached 
to discoveries going beyond the mathematics of his time and attrib­
uted by another branch of tradition to his pupils. Does this picture 
correspond to what we know from fourth-century sources about 
Pythagoras' mathematics? 

1. According to Isocrates (Bus.28), Pythagoras took his philosophy 
from the Egyptians, more precisely the Egyptian priests (above §1.2.). 
This _is, of course, Isocrates' invention, but it is extremely interesting 
that the philosophy he describes consisted, inter alia, of studies in 
astronomy, arithmetic, and geometry (23). It bears no relation, natu­
rally, to the concerns of the priests, but is well in agreement with 
the evidence of other sources on the development of mathemata in 
the Pythagorean school of the fifth century. 63 Clearly, Isocrates 

60 See above, 59 n. 120 and below, 267 f.; Proclus alone expressed doubt. 
61 Zeller, i. 320 f.; Vogt, 'Geometrie', 48 ff.; von Fritz, 'Pythagoras', 197. 
62 See e.g. Heath, Euclid, i. 411; Guthrie, i. 149; similarly Becker, Denken, 12. 
63 Delatte, Pol., 45; Froidefond, Mirage, 244£.; Eucken, Isokrates, 186 f. 
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projected onto the priests what he knew about Pythagoras and the 
Pythagoreans. 

2. Xenocrates testifies to Pythagoras' discovery of the numerical 
expression of concords; he is quoted by Porphyry through a certain 
Heraclides:64 'Pythagoras, Xenocrates says, discovered also that the 
intervals in music do not come into being apart from number, for 
they are an interrelation of quantity with quantity. So he set out to 
investigate under what conditions concordant intervals come 
about, and discordant ones, and everything well attuned and 
ill attuned.' 65 Xenocrates paints Pythagoras as the discoverer of 
mathematical harmony, who investigated the numerical nature of 
musical intervals. 66 Since this is chronologically the first evidence 
to attribute to Pythagoras a significant discovery in the area of 
mathemata, it is very important to determine to what extent it 
is reliable. Burkert places it in the context of Xenocrates' inter­
pretation of Plato's Timaeus: Xenocrates' doctrine of the soul as 
a 'self-moving number', which doxography takes back to Pytha­
goras (Aet. IV,2,3-4), is based on Plato's Timaeus; hence the 
Academic treated the ideas of that dialogue as the teaching of 
Pythagoras. Accordingly the link between number and music also 

64 This was not Ponticus but Heradides ofHeraclea (junior), a musicologist of the 
1st cent. AD. On this Heraclides, see D. Creese, 'Herakleides ofHerakleia Qunior)', in 
P. Keyser and G. L. Irby-Massie (eds.), Encyclopedia of Ancient Natural Scientists 
(London, 2008), 372 f. For discussion see R. Heinze, Xenokrates (Leipzig, 1892), 5 ff.; 
P. L. Schcinberger, Studien zum I. Buch der Harmonik des Claudius Ptolemiius 
(Augsburg, 1914), 113 ff.; I. Diiring, Ptolemaios und Porphyrios Uber die Musik 
(Gothenburg, 1934), 154 ff.; Guthrie, i. 222 f.; Burkert, 64, 380 ff.; M. Isnardi Parente, 
Senocrate~Ermodoro: Frammenti (Naples, 1982), 314:ff.; Barker, GMW ii. 230; cf. id., 
'Heraclides and Musical History', in Fortenbaugh and Pender (eds.), Heraclides, 277 
n. 12. 

65 
Ilv0ay6pas, ais tp'ryai BEvo1<pdT7J<;, EVptaKE Kai Td. f.v µovaiwfl 8.aaT~µaTa oV 

xwfls dp
1

i8µ0V T'f/v ;EVwiv E~ovra~ €an yd.~ aVyKpwis 7:oaoV 1rp~S' 
1

1ro~6v· f.aKon-_€.l:o 
TO(VVV, nvo<; avµ/3atVOVTOS' Ta TE avµ<fowva YlllETal O,aaT1}JJ,UTa Kat Ta O,a<pwva Kat 1TUV 
TJpµoaµEVov Kal dvripµoaTov (Porph. In Ptol. Harm., 30.1 f."" fr. 87). Burkert (64,380) 
breaks off the quote from Xenocrates at the first sentence (after Exovrn) without 
producing any argument, c£ Barker, GMW ii. 30 and 235 n. 113); Heinze and Isnardi 
Parente, on the contrary, ascribe to Xenocrates the entire reasoning of Heraclides 
(Porph. In Ptol. Harm. 30.1-33.4). 

66 Although Xenocrates does not indicate what intervals are involved, it can be 
concluded from the evidence of Aristoxenus (fr. 90) and Eudemus (fr. 142) that the 
ratios of the octave, the fifth, and the fourth were meant. 
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derives from Timaeus, not from Pythagoras. 67 This construct col­
lapses once we remove its main component: to suppose that Xeno­
crates himself attributed his definition of the soul to Pythagoras is 
unfounded and implausible; it is clearly the work of later doxo­
graphers. 68 Since there is no other evidence that Xenocrates took 
the ideas of Timaeus for the teaching of Pythagoras, this obviates 
the necessity to consider this fragment within the context of Plato's 
dialogue. The link between number and music is an entirely 
Pythagorean idea, attested in the tradition regarding Hippasus, 
Philolaus, and Archytas. 69 Xenocrates' words at least explicate the 
well-known fact that mathematical harmonics began in the Pytha­
gorean school. It seems likely, moreover, that Xenocrates knew 
much more than was generally known about this subject: he left 
behind numerous works on all the sciences of the mathematical 
quadrivium as a whole and individually. 70 Prominent among them 
is the book On (Musical) Intervals (Ilcpi o,aaT~f'6.Twv), and our 
fragment, which twice mentions Td Ev µovaiKij Oiacn~µ.aTa, 

matches the subject matter of that book much better than it does 
a philosophical interpretation of Timaeus. That Xenocrates' words 
about Pythagoras originated in a special work on music is indi­
rectly shown by their being quoted in works on harmonics from 
Heraclides' Introduction to Music onwards_?l 

3. A fragment of Aristotle's monograph On the Pythagoreans 
reads: 'Pythagoras, the son of Mnesarchus, first dedicated himself 

67 Burkert, 64 f. 
68 See above, 54 n. 103. Dillon, Heirs, 153 f., considers it possible that 'Xenocrates 

himself was concerned to make the connection', see also Isnardi Parente, Senocrate, 
383; D. Thiel, Die Philosophie des Xenokrates im Kontext der Alten Akademie 
(Munich, 2006), 333, but even a cursory reading of the section 'On the Soul' in Aetius 
shows that this was a tendency of the doxographers, not of Xenocrates. For example, 
Plato's doctrine on the 'ever~moving' or 'self-moving' soul is attributed here to Thales 
(IV, 2,1). In Cicero, who was acquainted with the Vetusta placita (Aetius' source, a 
doxographical compendium of the mid- lst cent.), the definition of the soul as number 
is attributed to Xenocrates, while the general teaching on the power of numbers is 
attributed to Pythagoras, who lived much earlier (Tusc. I,10,20 = fr. 119; see Dox., 
202). Outside Aetius' doxography and the sources dependent on it the connection of 
Xenocrates' teaching on the soul with Pythagoras is not attested; see e.g. fr. 172-4. 

69 Hippasus (A 12-15), Philolaus (B 6), Archytas (A 16-19); celestial harmony 
(Arist. Cael. II, 9). 

70 
Ihp/, Ta µa0~µarn in six books, IIEp/ d.aTpoAoyfas in six books, IlEpl 

yEwµETplas in two books, IIEpi YEW/J.ETpWv in five books, IlEpl l:haarryµrlTwv, 
AoywnK6. in nine books, llEpi- dpi0µWv, 'Api0µWv 0Ewp{a (D.L. IV, 13-14 = fr. 2). 

71 On this Heraclides see above, 258 n. 65. 
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to the study of mathematical sciences, especially numbers, but later 
could not refrain from the wonder-working of Pherecydes'.72 

Aristotle speaks, not of specific discoveries of Pythagoras, but in 
general of his studies in mathi!mata, subsequently giving way to 
wonder-working in the vein of Pherecydes. This form of words, 
revealing Aristotle's ambivalent attitude to Pythagoras, hardly contra­
dicts his mentioning Pythagoras only twice in the treatises which have 
survived, in no way connecting him with mathi!mata. 73 He also 
referred to Hippasus, Philolaus, and Archytas without making any 
connection with their work in mathi!mata,74 attributing progress in 
these sciences to 'the so-called Pythagoreans' (Met. 985b23 f.). Overall 
in the field of mathemata Aristotle is no privileged witness: e.g., he 
has not a word to say about Thales' work in geometry and astronomy, 
to which Eudemus attests in detail (fr. 133-5, 143-5). In any case 
fragments of the Protrepticus75 confirm that Aristotle shared the view 
common to the Academy and the Lyceum of Pythagoras' scientific 
activity, and the fragment of the Polity of Samas (fr. 611.32) confirms 
that he knew of the tradition which linked Pythagoras with Phere­
cydes. Bear in mind that the monograph On the Pythagoreans belongs 
to the same Academic period of Aristotle's life as the Protrepticus and, 
if it mainly brings together the legendary tradition on Pythagoras, 
that does not mean that we should indiscriminately eliminate every­
thing else. It is significative that only those who completely deny 
Pythagoras' scientific work contest the authorship of the lines of 
Aristotle cited above.76 

~
2 

!7v0ay,6p~s Mvr;adfxov viO~ T~ ph 1rp~TOV 8,rnovEiT~ 1TE~i -r/1 ~a0~fWTa mi 
-rovs apl0µovs, va-rEpov boron: Kai rr;s <PEpEKvbov -rEpa-ro1TOlWS ovK a1rEa-r71 (Apollon. 
Mirab. 6 = Arist. fr. 191). The paradoxographer Apollonius (2nd cent.?) goes on to 
cite legends about Pythagoras collected by Aristotle. Before Pythagoras, Apollonius 
told of wonder-workers from Epimenides to Pherecydes. The material on Pherecydes 
was taken from Theopompus (cf. FGrHist 115 F 70). 

73 Met. 986a30; Rhet. 1398614. If Aristotle was the author of the Magna Moralia 
(see above, 90), then in his mention of Pythagoras (1182a12 f.) a connection with 
number can nevertheless be traced. 

74 Hippasus (Met. 984a7); Philolaus (EE 1225a30); Archytas (Met. 1043al9, Pol 
1340b25, 1412al2). 

75 Fr. 18, 20, see above, 88 n. 108. 
76 In an unpublished work Frank ascribed these words to Theopompus, cf. above, 

260 n. 72 (see Philip, 'Aristotle's Monograph', 188). In an article dismissing the early 
Pythagoreans' contribution to the development of mathematics, Heidel, 'Pythago­
reans', 8, contested Aristotle's authorship. His sole argument was this: 'There is, 
however, no reason whatever to think that the statement derives from Aristotle, 
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4. In a fragment of Aristoxenus' work On Arithmetic we read: 
'Pythagoras more than anybody else seems to have valued the science 
of numbers and to have advanced it, separating it from the mer­
chants' business and likening all things to numbers. For number 
contains all things as well, and there is a ratio between all the numbers 
to each other'.77 Pythagoras' work on numbers in one form or 
another was mentioned in three preceding testimonies. Aristoxenus' 
book On Arithmetic builds this work into the historical scheme 
adopted at the Lyceum: mathematics came into being in the Orient 
stimulated by practical needs; the Greeks turned it into a theoretical 
science.78 In accordance with this scheme Eudemus (fr. 133) claimed 
that the Egyptians invented geometry out of necessity (dml T~, 
xpEias), and the Phoenicians arithmetic, being engaged in maritime 
trade {Jµ.1ropia). Malcing use of the same key notions, Aristoxenus 
states that Pythagoras aided the progress of the science of num­
bers, freeing it from utilitarian needs (~ TWv Eµn6pwv XPE(a), i.e. 
giving it a theoretical character. In the second part of the fragment 
Aristoxenus cites a number of versions of the Oriental origin of 
number, or the art of counting, then quotes definitions of unit, 

who is expressly cited only as authority for several statements in the sequel'. Philip 
('Aristotle's Monograph', 188; id., Pythagoras, 23 f.) referred to Heidel without produ­
cing any new arguments. According to Burkert (412), 'the transitional sentence 
between Pherecydes and Pythagoras which also separated the two sources, Theopom­
pus and Aristotle, is supplied by the compiler, either Apollonius himself or his source 
Bolus'. Nevertheless the first words, ToVTois-8€ JmyEv6µEvos-IIv0ay6pas KTA., which 
distinguish Pythagoras from all his predecessors, are sufficient for a transition. It is 
also hard to explain why the paradoxographer Apollonius found it necessary to insert 
in legendary material a reference to Pythagoras' mathematics and why there can be 
dearly.felt in it censure of Pythagoras for engaging in wonders. Despite Burkert, the 
notion of Pythagoras as an authority in mathemata is not at all typical of Hellenism: 
Aetius (IV,13,10) attributes it to Evwi and it is a frequent aberration in doxography (cf. 
above, 239 n. l; below, 323 n. 34); in its form it looks like a late insertion. If, in the 4th 
cent., some ten authors mention Pythagoras' mathematics, in the 3rd cent. only 
Callimachus does so, making use of the 4th-cent. tradition (see above, 59 n. 120); it 
was on this that Cicero and Vitruvius relied in the 1st cent. (see below, 267 n. 100); 
Diodorus Siculus (1,98,2) cited Hecataeus of Abdera (FGrHist 264 F 25.98). 

1

77 
Stab., I, Proem; 6 = Ar~stox. fr., 23: Tt 8€ 7u;p( ~oV~ d~iOµ~Vs 7rp~yµanf~v 

µaAuna 7ravTwv nµ-ryuat 8of(n llv0ayopas KW 7rpoayaynv ns TO 7rpoo0Ev, a1Tayaywv 
d.1TO T~S TWV €µ1T6pwv xpdas, mivrn Td 77p&.yµarn d.1TElK&.(wv Tols d.piOµoi:c;. T6. TE ydp 
a'.AA.a d.pi0µ0s Exn Kai ,\6yos Ea-ri 1T6.vTwv TWV dpi0µWi, 1Tp0s dAA~Aovs . .. Wehrli, 
following Diels and Meineke, noted a lacuna here. For a detailed analysis of this 
fra~ent, see Zhmud, Origin, 218 ff. 

8 Zhmud, Origin, 210 ff. 
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number, and even and odd numbers, and deals briefly with the 
significance of odd days in medicine. 

Three of the four definitions cited by Aristoxenus (unit, even and 
odd numbers) differ from the definitions in the Elements (VII, def. 1, 
6-7) and derive, to all appearances, from Pythagorean fifth-century 
work on arithmetic. 79 Philolaus also mentions the division of num­
bers into even and odd (B 5), and Plato regularly calls arithmetic a 
science of even and odd. so However arithmetic as known from Euclid 
is not a science of even and odd. In the three arithmetical books of the 
Elements, definitions of even and odd are made use of only once, this 
being in the theory of even and odd numbers (IX, 21-34), which, as 
Becker demonstrated, belongs to the most ancient stratum of Pytha­
gorean mathematics. 81 This theory is of an elementary nature and has 
no logical connection with the content of the arithmetical books of 
the Elements. The only proposition in which it is used is the ancient 
proof that the diagonal of a square is incommensurable with its side,82 

referred to earlier in connection with Hippasus. If Hippasus actually 
did rely on the theory of even and odd numbers, then it must go back 
to the time of Pythagoras.83 Although Aristoxenus' fragment does not 
directly say that Pythagoras was the author of the theory, it is highly 
probable that the Peripatetic referred to it as an example of 'the 

79 A unit is a beginning of number; even numbers are divisible into equal parts (not 
into two, as in Euclid); odd numbers are divisible into unequal parts and have a 
middle (cf. Arist. Top. 142b6, 149a30; Soph. el. 17368). To speak of a number as 
having middle makes sense only where it is seen in the form of counting pebbles, 
psephoi, as the early Pythagoreans did (Arist Met. 1092610 f.; Theophr. Met. 6a15 f.). 
As early as Archytas (A 19) and, of course, Euclid, represented numbers are line 
segments; hence there is no 'middle of the number' in Euchd' s definitions: the middle 
of a segment is a point, not another segment. On the other hand Nicomachus (Ar. 
1,7.2-3, 8.2), Theon of Smyrna (Exp., 19.21, 21.22), and Iamblichus (In Nie., 12.11), 
who preserved Pythagorean material, present definitions of unit, even and odd 
numbers similar to those cited by Aristoxenus. 

8° Charm. 166a5-10; Garg. 45lbl, 45lc2; Res. 510c4; Prat. 357a3; Tht. 198a6. 
81 0. Becker, 'Die Lehre von Geraden und Ungeraden im IX. Buch der Eukh­

dischen Elemente', Q&St B 3 (1934), 533-53; id., Denken, 44£. Becker dated it to the 
first half of the 5th cent., van der Waerden (392) to c.500. Its antiquity is confirmed by 
a fragment of a comedy by Epicharmus (born c.540) playing on Pythagorean opera­
tions with even and odd numbers using psephoi (B 2). See von Fritz, 'Pythagoras', 
204f. 

82 Bue. X, app. 27. Aristotle referred to it (APr 41a24, 50a37). See Heiberg, 
Mathematisches, 24; Heath, i. 90 f.; Becker, 'Lehre', 544 f., 547; van der Waerden, 
398 f.; c£ Knorr, 22 ff. 

83 Von Fritz, 'Pythagoras', 203. 
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theory of numbers' (~ 1rEpl Tois &pl0µ,oV,; 1rpayµ,a-rEla) advanced by 
Pythagoras. 

5. Probably the most controversial testimony On Pythagoras' 
mathematics is preserved in an extract from Eudemus' History of 
Geometry, known usually as the catalogue of geometers. This text 
contains short accounts of the work of twenty geometers from Thales 
to the older contemporaries of Euclid, six of whom are nowhere else 
recorded. The catalogue was preserved in Proclus' commentary on 
Book I of Euclid's Elements, but it was not Proclus who compiled it, 
but an earlier commentator, most probably Porphyry, who abridged 
and edited Eudemus' text in the Platonic spirit.84 The passage which 
interests us runs as follows: 'Pythagoras transformed the philosophy 
of geometry into the form of a liberal education, searching in an 
upward direction for its principles and investigating its theorems 
immaterially and intellectually. He discovered the theory of irra­
tionals and the construction of the cosmic figures.'85 What is there 
in this testimony which belongs to Eudemus? He could not ascribe to 
Pythagoras the construction of the five regular ('cosmic') figures: 
according to the information which goes back to him, the Pythagore­
ans had constructed the pyramid, the cube, and the dodecahedron, 
and Theaetetus the octahedron and the icosahedron. 86 Another frag­
ment of Eudemus attributes the discovery of irrationality to the 
Pythagorean school (but not to Pythagoras himself), and the devel­
opment of the theory of irrational magnitudes to the very same 

84 In Bue., 64.16-68.4 = Eud. fr. 133. Produs does not mention Eudemus in 
connection with the catalogue, but refers to 'those who wrote the history of geometry 
before-Euclid' (In Bue., 68.4); fragments of the History of Geometry coincide thema­
tically .vith the catalogue. The opinion that the catalogue derived from Eudemus 
firmed at the end of the 19th cent. (J. G. van Pesch, De Procli fontibus (Leiden, 1900), 
80); Eggers Lan contested this in favour of Produs, Lasserre in favour of Philip of 
Opus, both unsuccessfully: C. E. Lan, 'Eudemo y el "catalogo de ge6metras" de Pro do', 
Emerita 53 (1985), 127-57; F. Lasserre, De Leodamas de Thasos a Philippe d'Oponte 
(Naples, 1987), 433 ff., 611 ff. For more detail on the catalogue and its authorship, see 
Zhmud, Origin, 89 ff., 179 ff. The condensed version of the catalogue preserved at the 
end of Hero's Definitiones (136.1) relies on Proclus and hence cannot be Hero's. 

85 
Ilv0ay6pw:; T0v 1rEpi mh~v (sc. YEWf-lETplav) rf,Aoaorflav ids oyijµ,a 7Ta.0das 

{Aw0€pov p,ETiaT71aEv, cf.vw0Ev Tds &pxds aV·r-ijs E1rwKor,oVµEvos Kai diiAws Ka/; voEpWs 
-rd 0Ewp~µ,aTa OiEpEvvWµ,Evos, 8s 3~ Ka/; -r0v TWv &.A6yw1, r,payµ,a-rE{av Kai T0v TWv 
KoafiKWv ux71µ6.-rwv aVarnaiv dvEVpEv (Jn Bue., 65.15 f. = Eud. fr. 133), tr. Mueller. 

8 Schol. Buel. XIIl,l, p. 654.3 f. Sachs, Die fii.nf platonischen K0rper, 79 f.; Burkert, 
450; Neuenschwander, VB, 372 f. 
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Theaetetus. 87 Whereas Pythagoras was as early as Aetius linked to the 
five regular solids, 88 the version that he discovered the theory of 
irrationals is to be found only in Proclus' catalogue. In order to 
dispose of this discrepancy, it was long ago proposed that, not 'theory 
of irrationals' ( nvv d,\6ywv 11payf'aTEi a), but 'theory of proportions' 
( Twv dvd ,\6ywv 11payf'aTE{a) should be read.89 This reading, however, 
is not reliably attested in the manuscripts. Moreover dv,\ws and 
voEpws are Neoplatonic terms which could not have been used by 
Eudemus, and the statement that Pythagoras gave to geometry the 
form of a freeman's education coincides almost word for word with 
Iamblichus' text.90 This last coincidence can be explained by the 
dependence of Iamblichus and Proclus on Porphyry, 91 but this does 
not solve other problems posed by this passage92 and leaves open the 

87 From the Arabic version of Pappus' commentary: 'This science (or knowledge) 
had its origin in the school of Pythagoras, but underwent important development at 
the hands ofTheaetetus', G. Junge and W. Thomson, tr., The Commentary of Pappus 
on Book X of Euclid's Elements (London, 1930), 63-4; cf. Burkert, 440 n. 182; Eud. fr. 
141.I; Zhmud, Origin, 172. Scholia to book X (415.7, 416.4, 417.12), follo"½'ing Pappus, 
tell of the discovery of irrationality in Pythagoras' school. 

68 Aet. II,6.5 = 44 A 15, see further Sachs, Die fiinf platonischen Ki:itper, 8 ff. 
Speusippus referred to regular solids in On Pythagorean Numbers (fr. 28), from 
where they probably entered doxography (Sachs, Die fanf platonischen K0rper, 65 f.; 
Burkert, 71; cf. Taran, Speusippus, 265 f.). It appears that he connected them with the 
Pythagoreans, not with Pythagoras; in any case, the doxography of Achilles, who, like 
Aetius, made use of the Vetusta placita, has here o[ II v0ay6pEw• (Dox., 334 n. = 
Achill. Isag. 6, p. 37.29f.). Unlike Achilles, Aetius has Ilv0ay6pas, o{ cbr0 Ilv0ay6pov 
and o[ Ilv0ay6pEwo as practically interchangeable. 

89 See G. Junge, 'Wann haben die Griechen das Irrationale entdeckt?', Novae 
Symbolae Joachimicae (Halle, 1907), 261 ff.; Vogt, 'Geometrie', 38 f.; DK i. 98.23; 
Heath, i. 84f.; id., Euclid, i. 351; Heidel, 'Pythagoreans', 17; von Fritz, 'Pythagoras', 
198. Cf. Burkert, 411 n. 64. 

90 Ilv0ay6pas T~v 1TEpl Td p.a0~p.,arn r/nAoao,f{av Els axYJp.a 1rai8das €Arn0Ep{ov 
f.LETEaTYJaE . .. ( Comm. Math., 70.1). See Vogt, 'Geometrie', 31; Sachs, Die fanf plato­
nischen K0rper, 30 f.; Burkert, 409 f. 

91 In the same work of Iamblichus (Comm. Math. 77.24f.) there is a short 
reference to Theodorus and Hippocrates which is absent from the parallel passage 
in his biography of Pythagoras (VP 89). It closely resembles the place in the 
catalogue where Theodorus and Hippocrates are also mentioned together (In Bue. 
66.4f. ;;;c Eud. fr. 133). Evidently Iambhchus used the same source, derived from 
Eudemus, as Proclus (Rudio, Bericht, 99 f.; A. Bj6rnbo, 'Hippokrates van Chios', RE 
8 (1913), 1782; von Fritz, 'Discovery', 245; S. Heller, 'Die Entdeckung der stetigen 
Teilung <lurch die Pythagoreer', AAW 6 (1958), 7f.; Burkert, 458 n. 59), i.e. 
Poryhyry. 

9 If it was Porphyry who attributed regular solids and the theory of irrationals to 
Pythagoras, why does neither he nor even Iamblichus, prone to pan-Pythagoreanism, 
report this anywhere? Supposing that it was Proclus who did this, we encounter 
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question whether Eudemus is responsible for its beginning or for 
some other part. 

The account of the discovery of proportions helps to solve 
this question. The proportions played a very important part in pre­
Euclidean mathematics, and Eudemus touched on them more than 
once in the History of Geometry: Hippocrates reduced the problem of 
doubling the cube to finding two mean proportionals between two 
given magnitudes; Theaetetus in his classification of incommensur­
able lines made use of the arithmetic, geometric, and harmonic 
means; Eudoxus added to the three known proportions three 
more.93 Since Eudemus was particularly interested in protoi heuretai, 
it is natural to suppose that he referred to the person who discovered 
the first three proportions. This is reported in Nicomachus: the 
arithmetic, geometric, and harmonic proportions came down from 
Pythagoras to Plato and Aristotle, while the three other proportions 
were discovered later.94 This report looks plausible, but lacks details 
making feasible a link with Eudemus, details which we find in Iam­
blichus' commentary on Nicomachus: 

Of old there were but three means in the days of Pythagoras and the 
mathematicians of his times, the arithmetic, the geometric, and the 
third in order, which once was called the subcontrary, but had its own 
name changed forthwith to harmonic by Archytas and Hippasus, be­
cause it seemed to embrace the ratios that govern the harmonized and 
tuneful. And it was formerly called subcontrary because its character 
was somehow subcontrary to the arithmetic ... After this name has 
been changed, those who came later, Eudoxus and his school, invented 

another contradiction: outside the catalogue Proclus was very restrained in his 
attitude. to Pythagoras: in the whole commentary he mentioned him twice more 
and even doubted the authenticity of the story of Pythagoras' discovery of his famous 
theorem (see below, 267 f.). 

93 Hippocrates (A 4), Eu<loxus, and Theatetus (Eud. fr. 133, 1411). Most Greek 
authors used the terms p,rn6T7J'i (mean proportional) and dvaAoy{a (proportion) 
interchangeably (Heath, ii. 292 f.; E. P. Wolfer, Eratosthenes von Kyrene als Mathe­
matiker und Philosoph (Groningen, 1954), 23f.; Huffman, Archytas, 179). 

94 Ar. II, 28, p. 142.21, cf. II, 22, p. 122.11. The theory of the ten proportions 
transmitted by Nicomachus (II, 22-28) derives from ll Epl µ,rnoTT/Twv of Eratosthenes, 
the discoverer of the last four proportions (Iamb. Jn Nie. 116.1 f.; van der Waerden, 
Science, 385f.; Wolfer, Eratosthenes, 20ff.). This theory is set out in Pappus (Coll. III, 
70.16 f., 84.1 f.), who frequently referred to On Means (ibid. 637.24, 672.5, cf. 662.15). 
Pappus repeats Nicomachus' short note, omitting all the names. Theon of Smyrna, 
who also made use of Eratosthenes, attributes the first six proportions to the Pytha­
goreans (Exp., 116.3). 
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three more means, and called the fourth properly subcontrary because 
its properties were subcontrary to the harmonic ... and the other two 
they named simply from their order, the fifth and the sixth. The 
ancients and their successors thought that this number, i.e., six, of 
means could be set up; but the modems have found four more in 
addition (tr. D'Ooge). 

Clearly we have here a fragment of the history of mathematics derived 
from a reliable and informed source. In lamblichus fhe names of 
Hippasus, Archytas, and Eudoxus, absent from Nicomachus, appear, 
together with other details of the history of proportions. 95 Archytas' 
fragment confirms those details: in music fhere are fhree proportions, 
arithmetic, geometric, and subcontrary, 'which we call harmonic'. 96 

Eudemus' History of Geometry is fhe most likely source of the story of 
the discovery of proportions, in which, apart from Eudoxus, Pytha­
goras, Hippasus, and Archytas figured.97 This is in full agreement 
wifh fhe evidence of Aristoxenus, indicating that Hippasus in his 
acoustic experiment made use of arithmetic and harmonic means 
(fr. 90). This again is an indirect indication fhat Pythagoras knew the 
first three proportions. 98 Xenocrates' assertion (fr. 87) that he dis­
covered fhe numerical basis of fhe concords (see below, §7.4) should 
also be understood in the same sense. Hence we have tangible con­
firmation of what was supposed by many scholars: Eudemus men­
tioned Pythagoras at least in connection with the discovery of the first 
proportions. 99 Subsequently the compiler of the catalogue and/or 
Proclus himself edited this passage in a Neoplatonic vein, greatly 
exaggerating the merits of Pythagoras. 

95 Iambllchus twice more addresses this history, introducing, as he usually does, 
considerable confusion (In Nie., 113.16f., 116.1 f., cf. 116.5). 

96 Porph. In Ptol. Harm., 92;;;; B 2; Huffman, Archytas, 162ff. 
97 Lasserre, Eudoxos, 175, also connected this story with Eudemus, but he regarded 

Eratosthenes, not Porphyry, as the intermediary; cf. Zhmud, Origin, 174 n. 33. 
98 According to Iamblichus, Pythagoras took from the Babylonians 'musical' 

proportion (In Nie., 118.19 f. ;;;c 44 A 24), comprising arithmetic and harmonic 
means. However, the Babylonians had no notion of proportion: 0. Becker, 'Fruh­
griechische Mathematik und Musiklehre', Archiv fUr Musikforschung 14 (1957), 156, 
160. 

99 See above, 264 n. 89. That Pythagoras is absent from other fragments of the 
History of Geometry is not a decisive argument: of twenty mathematicians mentioned 
in the catalogue, only six figure in the remaining fragments. 
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6. A whole range of writers from Cicero to Proclus mentions or 
cites the epigram of Apollodorus Logistikos (Athenaeus calls him the 
arithmetician) on the discovery of Pythagoras' theorem: 

As when Pythagoras the famous figure found, 
For which a sacrifice renowned he brought. 100 

The first to report that the epigram relates to the theorem that the 
sum of the squares on the sides in a right-angled triangle is equal to 
the square on the hypotenuse (Euc. I, 47) was Vitruvius; the theorem 
features in all other sources. 101 Doubts which arose related rather to 
the sacrifice of a bull 102 than to the authorship of the theorem. It is in 
this sense that Proclus should be understood, clearly distancing 
himself from the story of Pythagoras' discovery of the theorem, 
while not denying it.103 Such a durable tradition could hardly rest 
on the text of the epigram alone, from which it is not clear which 
theorem is involved. Evidently Apollodorus, not for nothing called 
the mathematician, provided an explanation on this account ( quoted 
in particular by Athenaeus and Diogenes Laertius). The most likely 
candidate for the authorship of the epigram, Apollodorus of Cyzi­
cus,104 came from a city where a school of mathematicians founded 
by Eudoxus was active up to the end of the fourth century.1°5 It is 

JOO 'Hv{rn Ilv8ay6pYJS TO 1rEpiKAEEs EVpno ypdµµa I KEi:1/, f.ef/ 0Tt,u KAEcv~v ~yayE 
/3ov8va{711, (AP 7, 119, tr. Thomas). See Cic, ND III, 88; Vitr. IX, praef.; Plut. Non posse. 
1094b; Quaest. conv. 720a; Athen. X, 418 f; D.L. VIII, 12, cf. I, 25; Porph. VP 36; Prod. 
In Bue., 426.6 f. Plutarch, Athenaeus, and Diogenes cite the epigram with minor 
variants. Analysis of the testimonies: Junge, 'Wann haben die Griechen', 248 f.; 
Vari, 'Geometrie', 16 ff.; Heath, i. 144 ff.; id., Euclid, i. 350 ff. 

1 1 Plutarch found it difficult to decide whether the sacrifice was made on the 
occasion of Pythagoras' discovery of his theorem or of the theory of the application of 
areas, Which he assessed higher (Quaest. conv. 720a). Nevertheless his words make it 
clear that he regarded Pythagoras as the author of the theorem which bears his name. 

102 First expressed by Cicero: 'It is told of Pythagoras that he, having discovered 
something new in geometry, sacrificed a bull to the Muses, but I do not believe it, his 
having refused to sacrifice even to Apollo of Delos' (ND III, 88). Porphyry (or his 
source) attempted to resolve the difficulty as follows: o{ rlKpif3ianpo, assert that the 
bull was made of dough (VP 36). 

103 In Bue., 426.6 £ Proclus himself went to great lengths to avoid meat (Marin. Vit. 
Prod. 12, 19). Interestingly, commenting on the same theorem I, 47, Proclus reports: 
one of the methods of calculating Pythagorean triples is attributed to Pythagoras (In 
Bue., 428.7 f.). Produs expresses no reservations about the authorship of this method, 
which is directly connected to Pythagoras' theorem. 

104 See above, 59 n. 120. 
105 Zhmud, Origin, 98 f., 209, 284 f. The theme of the sacrifice of a bull, contra­

dicting the notion of Pythagoras as a vegetarian which took hold later, also points to 
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hard to say on which sources Apollodorus relied; we find no traces of 
any mention by Eudemus of Pythagoras' theorem. 

7. The last three testimonies add nothing substantial to what is 
already known. Hecataeus of Abdera and Anticleides write of Pytha­
goras' work in geometry and arithmetic in the context of his Oriental 
borrowings, saying nothing specific about his discoveries.106 The 
tradition of Pythagoras' achievements in geometry, popular at the 
end of the fourth century, is reflected in the lines of the elegy of 
Hermesianax of Colophon. 107 

As was to be expected, we find in the fourth-century tradition no 
trace of the story invented by Iamblichus that the Pythagoreans 
attributed their own scientific discoveries to their teacher. Moreover 
the evidence cited indicates that the authors of that period were in no 
way inclined to link other people's discoveries to Pythagoras. The 
majority of writers, as might naturally be expected, speak of his 
studies in geometry and arithmetic in general terms; those who report 
specific discoveries (Xenocrates, Eudemus, and possibly Aristoxenus 
and Apollodorus) deal, not with the higher reaches, but the very 
beginnings of harmonics, arithmetic, and geometry. The discovery 
of the numerical expression of concords, the first three proportions, 
the theory of even and odd numbers, and Pythagoras' theorem all 
correspond fully with the stage mathi!mata had reached before Hip­
pasus. Hence nothing was attributed to Pythagoras which could not 
in principle have been his, or, in more cautious terms, could not have 
belonged to a predecessor ofHippasus. Note the close interrelation of 
the mathematical problems reported by our sources. This all compels 

the 4th cent. (Burkert, 428): Heraclides of Pontus, Aristotle, and Aristoxenus main­
tained that Pythagoras and the Pythagoreans ate the meat of sacrificial animals (see 
above, 236 n. 130). 

106 Hecataeus: Pythagoras took from Egypt geometrical and arithmetical theorems 
(FGrHist 264 F 25.98); Anticleides: the Egyptians discovered geometry; Pythagoras 
perfected it; he was particularly involved in its arithmetical aspect (FGrHist 140 F 1). 
See above, 59 nn. 121-2. 

107 Above, 60 n. 124. The poetic exaggerations of Herrnesianax - 'Pythagoras 
discovered the intricacies of the geometry of curves' (llv8ay6pYJv, EAIKwv KoµfO. 
YEWfJ-ETp{T),;; €Vp6µEvov) - should not be taken seriously, the less so since his words 
are hard to connect with a specific discovery. Heath, for example, related them to 
astronomy ('discovered the subtle geometry of [the heavenly] spirals'), which he 
discusses further (i. 163; similarly Burkert, 407). Cf. G. Giangrande, 'Textual and 
Interpretative Problems in Hermesianax', in Scripta minora Alexandrina, ii (Amster­
dam, 1981), 404-7: 'Pythagoras, who had discovered the niceties of the spirals of 
geometry ... '; Di Marco, 'Un problema', 100, 105. 
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us to treat this tradition, if not with total confidence, at least entirely 
seriously. 

To what extent did the tendency to attribute others' discoveries 
to Pythagoras manifest itself after the fourth century? The practice 
of ascribing to philosophers and scientists faked works and letters, 
familiar sayings, and the inventions and discoveries of others was 
widespread in antiquity. In this respect Pythagoras was no different 
from Thales, Democritus, Plato, and many other famous figures. 
Against what .was written about Pythagoras as a philosopher, the 
post-Classical tradition on his discoveries in mathematics appears 
very moderate. There is little that can be added to the evidence 
already cited. In Callimachus we read that Pythagoras, having dis­
covered a certain 'figure' (n\ axijµa), 'was the first to construct scalene 
(right-angled?) triangles'; a hint of the famous theorem is perceived 
here too.108 Plutarch supposed that the bull might have been sacri­
ficed in connection with the theory of application of areas, a more 
important discovery than Pythagoras' theorem. 109 Favorinus asserts 
that Pythagoras was the first to provide definitions in mathematics 
(D.L. VIII, 48 = fr. 59a). According to lamblichus, Pythagoras knew 
'musical' proportion (In Nie., 118.19 f.) and discovered friendly num­
bers, where each was the sum of the other's divisors (ibid. 34.24 f.). 
Finally, our last witness, Proclus, ascribes to Pythagoras one of 
the methods of calculating Pythagorean triples, uo and the catalogue 
of geometers passed on by him attributes to Pythagoras the transfor­
mation of geometry into a theoretical science, the theory of irra­
tionals, and the construction of regular solids. rn Hence no writer 
of antiquity, besides Proclus, links any great discovery to Pytha­
goras.112 Beyond the area outlined by the fourth-century authors, 
little emerges, and beyond early Pythagorean mathematics only 
the report of friendly numbers. Looking ahead, let us note that we 

108 Gans dv0pWnwv Tp{ywva Kai GKa,\7Jvtl rrpWTos r!ypw/;1c. (fr. 191, 58 f.). Some 
treated Tp{ywva aKaXryvci as 'right-angled scalene triangles', e.g. 3, 4, 5, which were 
used in the proof of Pythagoras' theorem (Tirnpanaro Cardini, iiL 53 f.; Di Marco, Un 
problema, 104). 

109 See above, 267 n. 101. The end source of Plutarch's doubts could have been 
Eudemus, who attributed the theory of application of areas 'to Pythagorean muse' (fr. 
137). 

no See below, 239 n. 159. Pseudo-Hero's Geometrica (8,1, p. 218) repeats Produs. 
111 See above, 263 f. 
112 For the doxographical tradition on the five regular solids, see above, 264 n. 88. 
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observe a similar picture in harmonics. The situation in astronomy is 
more complicated, chiefly because of distortions in the doxographical 
tradition. 113 

7.4 PYTHAGORAS AS A MATHEMATICIAN 

The tradition on Pythagoras' discoveries in mathematics most prob­
ably derives from Pythagorean circles; about its direct sources we can 
only guess. The case of Thales' science is similar. We do not know and 
most likely will never know on what sources Xenophanes and He­
rodotus relied, reporting Thales' prediction of a solar eclipse, or 
Aristophanes and Eudemus on his geometry, or the Sophist Hippias 
and Aristotle on his natural philosophy.114 The solution proposed by 
Neugebauer, to reject everything connected with the discoveries of 
Thales and Pythagoras, 115 seems to me a dead end. Eudemus began 
the history of Greek geometry and astronomy with Thales (fr. 133, 
143 ), and the best thing for us is to follow his reports, while subjecting 
them to critical examination. To write the history of pre-Euclidean 
geometry on the basis of texts contemporary with it is impossible: 
there are no such texts for the period from Thales to Hippocrates of 
Chios, and almost none for that from Hippocrates to Euclid_ll6 That 
history would have to be begun from Hippocrates, 117 paying no heed 
to the preceding century and a half, in the course of which geometry 
came into being and took shape. Note that Hippocrates wrote the first 
Elements, and squared three of the five possible Junes (moon-shaped 
areas between circular arcs); the other two were squared in the nine­
teenth century. There would be equally few grounds to begin 

113 See above, 239 n. 1. 
114 Xenoph. (B 19); Hdt. I, 74; Ar. Nub. 180; Av. 1009; Hippias (B 7); Arist. Met. 

983b20, Cael. 405al9; Eud. fr. 133-5, 140. 
115 Neugebauer, ES, 148. 
116 We have at best the evidence of 4th-cent. authors (Plato, Aristotle, Eudemus), 

some of which, e.g. fragments of Eudemus' History of Geometry, are preserved in an 
altered form in Proclus, Simplicius, and Eutocius, and at worst data from Byzantine 
sources (scholia to Euclid, the Suda). We have no information on the writings of 
Theodorus, Theaetetus, and Eudoxus on geometry. After Hippocrates, Archytas was 
the only one of the mathematicians mentioned by Eudemus to have had fragments 
survive (B 1-2), but they are also unrelated to geometry. 

117 See above, 256 n. 59. 
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arithmetic and harmonics with Archytas, the author of the first 
special works on those sciences (II cpl µ,a0~µ,6.Twv, 'Apµ,ov,ds ), frag­
ments of which have survived (B 1-2), since he himself attributed the 
fundamentals of the four mathi!mata to his Pythagorean predecessors 
(B 1). We find traces of studies in all the sciences of the quadrivium in 
Theodorus ofCyrene (A 2-5) and Philolaus (A 7a, 16, B 5-6), in three 
of them (geometry, arithmetic, and harmonics) in Hippasus (A 4, 
12-15), whereas the Ionians Oenopides and Hippocrates of Chios did 
not study arithmetic and harmonics. Who then was the predecessor 
of Hippasus, who added arithmetic and harmonics to the astronomy 
and geometry which had come into being in Ionia? We have no more 
suitable candidate than Pythagoras.118 

One of the significant connecting links among arithmetic, geome­
try, and harmonics was the theory of proportions. Everything points 
to Pythagoras' being aware of the first three proportions: 119 the 
arithmetic a-b = b-c (the difference of the first and second terms 
is equal to the difference of the second and third terms), where the 
arithmetic mean is b = "i'; the geometric a:b = b:c (the first term is to 
the second as the second is to the third), where the geometric mean is 
b =Jac; and the harmonic (a-b): (b-c) = (a:c) (the difference of the 
first and second terms is to the difference of the second and third as 
the first term is to the third), where the harmonic mean is b =;';',-The 
arithmetic and harmonic means are closely connected with the ratios 
discovered by Pythagoras of the basic concords, the octave (2:1), the 
fifth (3:2), and the fourth (4:3). The octave divides into a fifth and a 
fourth (2:1 = 3:2 :: 4:3). Moreover the fifth (3:2) is the arithmetic mean 
between the terms of the octave (2:1), and the fourth (4:3) is the 
harmonic mean between them. These numbers all form a 'musical' 
proportion in which the middle terms are the arithmetic and har­
monic means between extremes, a: aib = ;~t: b, or 12:9 = 8:6.120 

Pythagoras probably made use of the arithmetical theory of pro­
portions applied to commensurable magnitudes in proving his 
famous theorem. 121 According to Heath's reconstruction, it went as 

118 On the o'rigin of the Pythagorean quadrivium, see Zhmud, Origin, 62 f. 
119 Heath, i. 84f.; van Fritz, 'Pythagoras', 203; van der Waerden, 369f. 
120 Becker, 'Friihgriechische Mathematik', 160 £ 
121 Heath, i. 147 f.; id., Euclid, L 353 f.; Neuenschwander, VB, 369 f.; van der 

Waerden, 359. Since Euclid set out the general theory of proportions developed by 
Eudoxus only in book V of the Elements, he presented a new proof of Pythagoras' 
theorem which did not make use of proportions. 
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follows. Given that in similar triangles ABC, ABD, and DAC the sides 
are proportional, we obtain the equations shown in Fig. 7.2: 

A 

~ 
B D C 

AB - BD h AB2 - BCBD· BC - AB' ence, - • , 

1f = ~g, hence, Ac2 = BC-DC. 
Adding these, we obtain: AB2 + Ac2 = 
BC(BD + DC), or AB2 + Ac2 = BC2

. 

Fig. 7.2 Theorem of Pythagoras. 

The next section of Pythagoras' arithmetic is the theory of even and 
odd, which became the first model of number theory. 122 As Becker 
thought, and he has been followed by most historians of Greek 
mathematics, it was preserved in Euclid (IX, 21-34) without substan­
tial changes.123 Let us take as an example the five propositions of the 
theory in abridged form: 

21. The sum of even numbers is even. 
22. The sum of an even number of odd numbers is even. 
23. The sum of an odd number of odd numbers is odd. 
24. An even number minus an even number is even. 
25. An even number minus an odd number is odd. 

The proofs of these propositions are based on the definitions of book 
VII and follow strictly logically. Although Euclid saw numbers in the 
form of segments, whereas the Pythagoreans used counting pebbles, 
psephoi, this makes no essential difference. Becker showed that the 
proofs retained by Euclid (not only the propositions themselves) are 
easily illustrated through the use of psephoi.124 The Pythagorean 
definitions of unit, number, even and odd numbers passed on by 
Aristoxenus (fr. 23) were also premised on operations with psephoi, 
while being simultaneously the basis of the deductive theory of even 
and odd numbers. 

It is most unlikely that Pythagoras set out the propositions of this 
theory without proofs, which were added later by someone: the 

122 See above, 262 f. 
123 Becker, 'Lehre'; id., Denken, 44 f,; Reidemeister, Denken, 31 f.; von Fritz, 'Pytha­

goras', 202 f.; Knorr, 135 ff.; van der Waerden, 396 f.; Waschkies, Anfdnge, 29 ff., 269 ff. 
Cf. Szab6, Beginnings, 246 f.; Burkert, 434 f. 

124 Becker, 'Lehre', 538. Knorr, 140 ff., proposed a simpler method of proofs which, 
nevertheless, was based on the definitions and the previous propositions. 



Mathematics 273 

propositions themselves are for the most part self-evident. The 
obviousness of the mathematical facts and their deductive proof, 
however, are in no way contradictory. Like Thales in geometry, 
Pythagoras in arithmetic began by proving 'obvious' facts which 
earlier it had not been thought necessary to prove. 125 The fact 
which follows demonstrates how far he had progressed in working 
out the deductive method: four propositions of the theory of even and 
odd numbers are proved by indirect proof (IX, 30-1, 33-4). Szabo, 
taking notice of this, refused to concede that the proofs are as ancient 
as the propositions. 126 In essence the only argument he produced, the 
absence of historical evidence, does not stand up to criticism. There 
are so few sources on early Greek mathematics that it would be 
thoroughly utopian to expect to find evidence for every proof. 127 

Turning to the mathematical aspect of the problem, we must recog­
nize that Becker's conclusions were correct: the entire theory of even 
and odd should be considered en bloc. (The minor changes noted by 
him did not affect propositions 30-1, 33-4.) The propositions proved 
by indirect proof follow quite naturally from those proved directly 
and do not differ from them in complexity. For example, to prove 
propositions 33-4 requires nothing but the definitions VII, 8-9. 
There is no reason to suppose that the initial direct proof was later 
replaced by the indirect: Greek mathematics systematically avoided 
such operations. Briefly, everything points to the proofs of the theory 
of even and odd numbers having reached us in their original form. 
This confirms once again that indirect proof originated in sixth­
century mathematics,1 28 after which the Eleatics attempted to apply 
it in philosophy (above, §7.2). 

125 If the Babylonian scribes could count on recognition of their achievements only 
within a narrow circle of professionals, the first Greek mathematicians, not being 
professionals, addressed a similarly non-professional audience. This may well account 
for the simplicity of their propositions. 

126 Szab6, Beginnings, 246 f. 
127 Szab6 (ibid.) gives the example of the proof of the incommensurability of the 

diagonal of a square with its side referred to by Aristotle. Nate, however, that Aristotle 
referred to that theorem more than fifteen times (Heiberg, Mathematisches, 24), but 
onli twice to its proof (APr 4la24, 50a37). 

1 8 Another example of the early use of indirect proof is the theorem that the sides 
of a triangle which subtend equal angles will also be equal (I, 6), the reverse of the 
theorem proved by Thales that the angles of an isosceles triangle are equal. It could 
have been proved as early as the 6th cent. (Zaicev, 177). 
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Our list of Pythagoras' discoveries in mathematics, in which 
arithmetic noticeably predominates over geometry, is based merely 
on what follows directly from the evidence of the fourth century, 
and hence does not claim to be complete. In reconstructing the 
achievements of Archytas, Theaetetus, Eudoxus, and the other 
mathematicians of the fifth-fourth centuries, it is accepted practice 
to combine early and late sources, up to Byzantine.129 In the case of 
Pythagoras it is not the completeness, but the reliability of the recon­
struction which is in principle important. Otherwise it would be 
impossible to dispel doubts (regarded by many as insurmountable) 
as to whether he had any engagement whatever with mathematics. 
Although a final resolution of that question is hardly attainable, let me 
note that the evidence we have used of Pythagoras' mathematics stems 
from the same time, often from the same authors, as the tradition of 
his life, his politics, his religion, etc. If we accept this tradition in 
general, then we have no serious grounds to doubt the scientific 
work of Pythagoras, particularly in those instances when our evidence 
coincides with the general picture of the development of mathematics. 

7.5 HIPPASUS AND PYTHAGOREAN MATHEMATICS 
OF THE FIRST HALF OF THE FIFTH CENTURY 

Of the Pythagorean mathematicians of the first half of the fifth century 
we know only Hippasus. The names of others have not been preserved, 
yet this does not mean that there were none: in the period between 
Pythagoras and Hippocrates, the Pythagoreans achieved too much in 
mathematics for that to be connected with Hippasus alone. It is 
possible that, among the dozens of names in Aristoxenus' catalogue 
which tell us nothing, there were those who engaged in mathematics in 
Hippasus' time, but no information about them has survived. There 
was an independent tradition on Hippasus reflected in fourth-century 
sources. Moreover later authors link with him the construction of a 
dodecahedron inscribed in a sphere and the discovery of irrationality. 
Both discoveries are surrounded by dark legends, in some versions of 

129 See above, 270 n. 116. 
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which Hippasus is named, while in others only an unidentified Pytha­
gorean is spoken 0£ 

1) Hippasus appropriated for himself the discovery of the dode­
cahedron inscribed in a sphere, and hence perished at sea for his 
impiety, since 'in reality' all the discoveries are Pythagoras' (Iamb. 
Comm. Math., 77.18-23 = VP 88). 

2) He who disclosed to the uninitiated the construction of the 
dodecahedron perished in a shipwreck at the will df an angry god 
(Iamb. VP 247). 

3) The Pythagorean who disclosed to the uninitiated the teaching 
of irrationals was expelled from the community and a stele was 
erected to him as to one deceased (Iamb. VP 246). 

4) The Pythagorean Hipparchus, who disclosed in writing the 
teachings of Pythagoras, was expelled from the school and a monu­
ment was erected to him as to one deceased (Clem. Strom. V,9,57).13° 

5) He who disclosed the Pythagorean teaching on irrationality 
perished for this in a shipwreck (Iamb. VP 247; Elias. In Arist. Cat., 
125.12). 

6) The theory of irrationals originated in the Pythagorean school. 
He who disclosed it drowned at sea (Papp. Comm., 63-4; Schol. Bue., 
X, 415.7, 416.4, 417.12). 

One does not need a rich imagination for combinations to con­
clude that all these versions relate to one and the same person, 
Hippasus. The growth of legends on the disclosure of secrets and 
subsequent punishment was aided by the double meaning of iipp~Tos: 
'irrational, not able to be expressed in numbers' and 'sacred, se­
cret'.131 One notes that Clement and Iamblichus, relying on Nicoma­
chus, name Hippasus, whereas Pappus, who often omitted historical 
details, and scholia dependent on him, tell only of a Pythagorean. 132 

Iamblichus is known for his manner of recounting one and the same 
episode in contradictory versions, 133 but in this case the various 

130 On the confusion of the names Hippasus/Hipparchus, see above, 188 and n. 71. 
131 This explanation is contained in Pappus' source (Burkert, 461 f.; Knorr, 51 n. 6). 

On Hippasus and other rivals of Pythagoras (Cylon, Ninon), see above, 97 f. 
132 On Nicomachus see above, 75 and §5.3; Iamb. VP 246-7 derives from Nico­

machus. On Pappus, see Zhmud, Origin, 190. 
133 See above, 186 f.; 266 n. 95. 
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versions of Hippasus' death were contained in Nicomachus, who 
represented him as the leader of the mathematici. Although Nicoma­
chus is not the most reliable of authors, he often relied on fourth­
century sources, even though this might be at second hand. Eudemus, 
as we remember, attributed to the Pythagoreans the discovery of 
irrationality and of three polyhedra (including the dodecahedron). 134 

Did he in so doing name Hippasus? If Eudemus wrote of anonymous 
Pythagoreans, while Nicomachus (or his source) replaced them with 
Hippasus, then the latter may be erased from the history of mathe­
matics, having no other discoveries to his name. Why then does he 
appear in Nicomachus as claimant to these specific discoveries? 
Neither Hellenistic biography nor pseudo-Pythagorean literature 
was able to support Nicomachus. 135 

Naturally, later authors could have had a great variety of motives, 
yet the name of Hippasus is not simply a peg on which to hang 
anonymous discoveries. To Aristotle and Theophrastus he was 
known as a philosopher (Met. 984a7; fr. 225 FHSG); Aristoxenus 
refers to his experiment with discs (fr. 90); he figures in Eudemus in 
connection with the theory of proportions. 136 Theon of Smyrna, a 
contemporary of Nicomachus, and later Boethius (from Nicomachus) 
preserved detailed evidence, derived from fourth-century sources, of 
Hippasus' mathematical harmonics and acoustic experiments (A 
13-14). Thus, since the Pythagorean Hippasus was in fact engaged 
in philosophy, harmonics, and mathematics, and since this was 
known to Eudemus, who ascribed to the Pythagoreans the discovery 
of irrationality and the construction of the dodecahedron, the later 
tradition, linking these discoveries to Hippasus, could well derive 
from Eudemus. If, however, Eudemus did name Hippasus, why is 
his name omitted from the catalogue of geometers and absent from 
Proclus (as from Porphyry)? There is at least one important reason 
for this. The catalogue attributes to Pythagoras precisely those dis­
coveries which others ascribe to Hippasus: the discovery of 

134 See above, 263 nn. 86- 7. 
135 Diogenes Laertius' biography of Hippasus (VIII, 84) consists of six lines, in 

which there is not a word about mathematics. According to Demetrius of Magnesia, 
Hippasus' works were not preserved. The only apocryphal work attributed to him is 
MvanKOs; ,\6yos, denigrating Pythagoras (VIII, 7, from Sotion). Hippasus was better 
known in the 4th cent.; he was regarded as the teacher ofEmpedocles (D.L. VIII, 55 == 
Neanth. FGrHist 84 F 26). 

136 See above, 265 f. 
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irrationality and the construction of five regular solids, including the 
dodecahedron. Hence there was simply no place for Hippasus in the 
catalogue. Evidently the author (or editor) of the catalogue accepted 
the tradition firmly linking Hippasus with claiming the discoveries 
and disclosing the secrets of others, and decided to sacrifice him. 

Since Theodorus demonstrated the irrationality of magnitudes 
from y'3 to y'l7 (Pl. Tht. 147d), the discovery of the irrationality 
v'z,-the classic example of which is the incommensurability of the 
diagonal of a square with its side-is usually attributed to Hippa­
sus.137 The arithmetical proof of this proposition preserved at the end 
of book X of the Elements (app. 27) makes use of the theory of even 
and odd numbers, the method of reductio ad absurdum, and the least 
numbers in a given ratio. This all points to its Pythagorean origin. 
The Pythagoreans, Archytas in particular (A 17, cf. A 19), called the 
least numbers in a given ratio 1rpWTot dpi0µ,o{ or pythmenes 
(-rrv0µh£s, 'base' numbers). In his History of Arithmetic (fr. 142), 
Eudemus reports that the Pythagoreans used them to demonstrate 
the ratios of concords: 

(They said) moreover that it turned out that the ratios of the three 
concords, of the fourth, the fifth and the octave, taken in the first 
numbers (Ev 7rpWTois), belong to the number nine. For 2 and 3 and 4 
are nine. 

According to Porphyry's testimony, which derives eventually from 
Archytas, the Pythagoreans made use of 'first numbers' to define the 
most consonant intervals, their calculations clearly being related to an 
early stage of Pythagorean harmonics (below, §8.1). In a word, much 
indicates that the proof of irrationality v'z which has been preserved 
derives in its basic features from early Pythagorean arithmetic. 138 

137 Von Fritz, 'Discovery', 294 ff., supposed that Hippasus had discovered irration­
ality by investigating the properties of a regular pentagon which make up a dodeca­
hedron. Attempts to find a common measure for the diagonal and the sides of such a 
pentagon lead to the construction of ever more pentagons, clearly demonstrating that 
the procedure is infinite. This hypothesis is attractive, since it brings together the two 
discoveries attributed to Hippasus. Fourth-cent. sources, however, in particular Plato 
(Tht. 147d; Parm. 140b-c) and Aristotle (see above, 273 n. 127) connect the discovery 
of irrationality with the side of a square, not a pentagon. See Becker, Denken, 73 f.; 
Knorr, 21 ff., 26f.; van der Waerden, 398 f. 

138 Heath, i. 90f. Becker ('Lehre', 544 n. 11; id., Denken, 51) and Knorr, 25, 
supposed that the least numbers in a given ratio did not enter the initial proof. The 
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The problems evoked by the discovery of irrationality provided the 
impulse for the research of Theodorus, Theaetetus, and Archytas and 
led to the development of Eudoxus' theory of proportions, which was 
applicable to commensurable and incommensurable magnitudes. 
Many were even inclined to overrate the significance of this discovery, 
supposing that it had led to the so-called foundation crisis in Greek 
mathematics - by analogy with what happened in mathematics at the 
turn of the twentieth century. This view has now been abandoned, 
since there is no evidence of such a crisis. 139 Nor has the notion, still 
widespread, that Hippasus' discovery had dealt a 'fatal blow' to the 
Pythagorean dogma 'all is number' been confirmed. 140 Even in the 
late fourth century Aristoxenus, in no way irked by the problem of 
irrationality, wrote, 'there is a Aoyos-between all the numbers to each 
other' (fr. 23). The importance of the discovery of irrationality is one 
reason why some researchers sought to date it as close as possible to 
the end of the fifth century. However the necessary mathematical pre­
mises for the discovery were already present at the beginning of the fifth 
century. That two generations passed between Hippasus and Theodorus, 
who continued his researches, should not disturb us. A time interval of 
this order, or even greater, is no rarity in the history of science. So the first 
three proportions were discovered by Pythagoras; the following three 
were found by Eudoxus; the last four by Eratosthenes. 

A notion of the Pythagoreans' achievements in mathematics by the 
time of Hippocrates can be obtained by comparing the evidence of 
Eudemus with what emerges from the fragments of Hippocrates 
himself. 141 Eudemus' basic source on the discoveries of the early 

proof which has been preseIVed proceeds from the fact that such numbers are 
relatively prime. In the Elements this fact is demonstrated (VU, 22), but, at the 
beginning of the 5th cent., it could have been accepted without proo£ Cf. Theon of 
Smyrna's definition 'Of all the ratios ... those that are expressed in the smallest 
numbers and prime to one another are called firsts among those having the same 
ratio, or pythmenes of the same species' (Exp .. 80.15 f.). 

139 Reidemeister, Denken, 30 f.; Burkert, 462 n. 75; Knorr, 40 f., 305 £; id., 'The 
Imf.act of Modern Mathematics on Ancient Mathematics', RHM 7 (2001), 121-35. 

40 See e.g. Knorr, 42 f. (he dated this discovery to the 430s); cf. below, §11.2. 
141 Between Pythagoras and Hippocrates Eudemus named Anaxagoras, of whose 

mathematics nothing is known, and Oenopides (fr. 133), to whom he attributed two 
elementary constructions (I, 12, 23) and proposition IV, 16 (fr. 138; Prod. In Euc., 
283.7 f., 269.8 £). See Zhmud, Origin, 200 f., 264 f. 
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Pythagoreans was presumably a mathematical compendium which 
preceded the Elements of Hippocrates and contained the basis of the 
first four books of Euclid.142 It is most probable that among its 
contents were the first explicitly formulated definitions and axioms 
of geometry, on which proof was based.143 It follows from reports 
deriving directly or indirectly from Eudemus that the following 
geometrical discoveries and theorems belonged to the Pythagoreans: 
1) the theorem that the angles of a triangle are equal to two right 
angles (Euc. I, 32); 2) the theory of the application of areas, to which I, 
44-5 and the whole of Book II of the Elements are devoted; 3) the 
theorem, not included in the Elements, that only the following poly­
gons can fill up the space around a point: six equilateral triangles, four 
squares, and three equilateral equiangular hexagons; 4) Book IV of 
the Elements, which deals with the relations between regular polygons 
and the circle; 5) the construction of the three regular solids; 6) the 
bases of the theory of irrationality. 144 

The theorems which were known to Hippocrates confirm the 
reports of Eudemus and at the same time broaden our notions of 
the level of Pythagorean mathematics. Hippocrates was well aware of 
a large number of the theorems of Book I of the Elements, in 
particular propositions 1-12, 22-3, 29, 32, 47-8. 145 He was also 
aware of Pythagoras' generalized theorem for acute- and obtuse­
angled triangles (II, 12-13) and the theorem of the regular hexagon 
inscribed in a circle (IV, 15). At the same time, the regular pentagon 
inscribed in a circle (IV, 11) must have been known to Hippasus. 
This confirms the report of the scholia that the whole of Book IV of 
the Elements was known to the Pythagoreans, with the exception of 
the last proposition on a regular fifteen-angled figure (IV, 16), which 

142 It was reconstructed by B. L. van der Waerden, 'Die Postulate und Konstruk­
tionen in der fruhgriechischen Geometrie', AHES 18 (1978), 354ff., who relied on a 
historical analysis of books I-IV of the Elements (Neuenschwander, VB). Since 
Eudemus' information on Pythagorean mathematics in the first half of the 5th cent. 
refers not to individuals, but to 'Pythagoreans' in general, the compendium evidently 
did not contain the names of its authors, presenting the achievements of the school as 
a whole. 

143 Van der Waerden (360f.) in particular ascribed to the Pythagoreans the for­
mulation of the first-third and seventh-eighth axioms. 

144 1) fr. 136; 2) fr. 137; 3) Prod. In Bue., 304.11 f.; 4) Schol. Bue. IV, 2, p. 273.3-13); 
5) Schol. Bue. XIII, 1, p. 654.3; 6) Papp. Comm., 63 f. For an analysis of sources see 
Zhmud, Origin, 169 ff. 

145 Van der Waerden, 'Postulate', 353 f. 
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probably belongs to Oenopides.146 Since Book N is reliant on the 
propositions of Book III, a number of which are very ancient, while 
others were used by Hippocrates in the quadrature of lunes, the 
conclusion should be that the Pythagoreans also knew a large part 
of Book III.147 It is true that a nwnber of other theorems were added 
later, while the older ones were partially revised by Euclid or some­
one not long before him; a number of the theorems of Book N were 
also subject to minor revision.148 All the propositions of Book II deal 
with the application of areas, which Eudemus deemed 'ancient' and 
attributed to the 'Pythagorean muse'. 149 The last proposition (II, 14) 
deals with the squaring of a rectangle, whereas Hippocrates was 
engaged in the squaring of lunes. It is clear that Hippocrates not 
only knew the propositions and theories which Eudemus attributes 
to the Pythagoreans, but also relied on them in solving his own much 
more complicated problems. 

So, in the field of plane geometry, by the middle of the fifth century, 
the contents of Books II and IV, most of the propositions of book III, 
and a significant part of Book I were known to the Pythagoreans. 150 

Book I stands alone, since it underwent major revision in the second 
half of the fourth century; in particular, propositions on parallelo­
grams were added.151 Moreover Eudoxus' general theory of propor­
tions was set out in Book V of the Elements, making it necessary to 
edit all those propositions in the first four books which relied on the 
old theory of proportions. 

In solid geometry, the construction of the cube, the pyramid, and 
the dodecahedron can be ascribed to the Pythagoreans. It is true that 
doubts have been expressed over the dodecahedron, since the con­
struction of the octahedron, a combination of two pyramids on a 
square base, is much simpler; nevertheless the octahedron is 

146 The style of proposition 16 differs from the remaining theorems of book IV, 
which permits us to regard it as a later insertion (Neuenschwander, VB, 374) related 
to astronomy. See K von Fritz, 'Oinopides', RE 17 (1937), 2260f.; van der Waerden, 
348 f.; Zhmud, Origin, 200 f., 264 f. 

147 Neuenschwander, VB, 374 f. van der Waerden, 341 ff. 
148 Heath, Euclid, i. 370 f., 414; il. 97 f.; Neuenschwander, VB, 369 f., 378; van der 

Waerden, 'Postulate', 343. 
149 

; <TTI µ.iv &.pxaia, ef,aaiv oi 11£p1 TOV EuoEµov, Kai rijs TWV n vOayopE,wV µ.oVG1JS 
£Vf"'lµa.Ta Taii-ra (fr. 137). See Heath, Euclid, i. 343 f.; Becker, Denken, 60 f.; van der 
Waerden, 341 ff. 

150 Van der Waerden, 357. 
151 Neuenschwander, VB, 357 f. 
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attributed to Theaetetus and the dodecahedron to Hippasus. 152 To 
divide the theories of regular polyhedra into two stages (the investi­
gation of individual polyhedra and their general theory) helps to 
clarify why the more complex polyhedron was constructed before 
the simpler and petty one.153 Hippasus studied, not the theory of 
regular solids as such, but the dodecahedron itself. On the other hand 
Theaetetus, having posed the question of which regular solids could 
be constructed, easily discovered the octahedron. 

Aristotle m_aintained that contemporaneously with Leucippus and 
Democritus and before them, the Pythagoreans devoted them­
selves to mathematics and 'were the first to advance this study' (Met. 
985b23 f.). His words imply that, in the period between Hippasus (who 
lived before Leucippus) and Theodorus (the contemporary of Democri­
tus and Hippocrates), the Pythagoreans achieved substantial success in 
all the sciences of the quadrivium. If they did not have a monopoly in 
geometry, in arithmetic all the mathematicians of the fifth-fourth cen­
turies were either Pythagoreans or their pupils, like Theaetetus and 
Eudoxus. In the opinion of Aristoxenus the founder of the theoretical 
science of numbers was Pythagoras (fr. 23); the Pythagoreans figured 
both in the History of Geometry and the History of Arithmetic of 
Eudemus (fr. 133, 136-7, 142). Heath believed that the basis ofEuclid's 
three arithmetical books (VII-IX) derived from the Pythagoreans, in­
cluding Theodorus and Archytas.154 The high standard of Archytas' 
arithmetical proofs presupposes an established and deductively devel­
oped discipline. He had good reason to assert that arithmetic surpasses 
geometry in clarity and exactness, accomplishing proofs where geometry 
fails (B 4).155 This assessment must in the first place relate to the 
Pythagorean arithmetic which preceded him. Many believed that an 
arithmetical compendium analogous to Hippocrates' Elements in 

152 Sachs, Die JUnf platonischen KOrper, 82 f. 
153 W. C. Waterhaus, 'The Discovery of the Regular Solids', AHES 9 (1972), 212 ff.; 

E. Neuenschwander, 'Die stereometrischen Bii.cher der Elemente Euklids', AHES 14 
(1974), 104. 

154 Heath, Euclid, il. 294. Van der Waerden ( 416 f.) ascribed book VIII to Archytas 
or his school, and book VII to Pythagoreans before Archytas. Knorr, 244, attributed 
book VII to Theaetetus, and book VIII to Archytas, but according to Eudemus (fr. 
133) they belonged to the same generation (Zhmud, Origin, 92 ff.). Huffman, Archy­
tas, 468 £, admits that Archytas relied on the basis of book VIL 

155 See Knorr, 58 n. 71, 92f. 'The analysis of certain classes of problems in 
geometry, e.g. the construction of irrational lines, can only be completed by means 
of arithmetical principles' (311); Zhmud, Origin, 60 f. 
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geometry existed before Archytas;156 definitions cited by Aristoxenus 
(fr. 23) confirm this hypothesis (above, §7.3). 

Let us note that early Pythagorean arithmetic is reflected only to a 
minor degree in the Euclidean Elements. The remaining material, 
conveyed through Speusippus, Philip of Opus, and others, was acces­
sible to authors of Jmperial times and found in them zealous ad­
mirers. Most historians of Greek mathematics date a significant part 
of this material, in particular figured numbers, to the first half of the 
fifth century. 157 The construction of figured numbers by means of a 
gnomon (a gnomon retains unchanged the form of that to which it is 
attached) belongs to the same type of psephic arithmetic as the theory 
of even and odd numbers. It is the sum of simple arithmetical series, 
for example even and odd numbers, as shown in Fig 7.3. 

~·1· ~ 1 ·1· 
~. ~. 

square number 1 + 3 + 5 + ... + (2n - 1) = n2 

oblong number 2 + 4 + 6 + ... + 2n = n (n + 1). 

Fig. 7.3 Figured nwnbers. 

Figured numbers are set out in a popular form, without proofs, in 
Nicomachus (Ar. I, 7-11, 13-17), Theon (Exp., 26-42), and in Iam­
blichus' commentary to Nicomachus. A plausible reconstruction of 
the deductive theory of figured numbers was proposed by Knorr, 
even though he doubted whether the Pythagoreans had constructed 
it as strictly axiomatically as he did.158 Isolated fragments of 

156 P. Tannery, 'Un traite grec d'arithmetique anterieur a Euclide', Memoires 
scientifiques, iii. 244-250; Heath, i. 90, id, Euclid, ii. 295; Becker, Denken, 44 £; van 
der Waerden, 392ff., 411 ff.; Huffinan, Archytas, 467 f. On the contrary, Burkert, 
427 ff., believes that Pythagorean arithmetic before Archytas consisted of formulae 
borrowed from the Babylonians, number mysticism, and vague speculations on even 
and odd. Cf Waschkies, Anfiinge, 275 f. 

157 Heath, i. 65 ff.; Reidemeister, Denken, 15 f.; Becker, Denken, 40 £; Knorr, 131 ff.; 
van der Waerden, 392 ff.; Waschkies, Anfange, 29 ff., 37 ff., 261 ff. Aristotle mentioned 
people who 'bring numbers into the forms of triangle and square' (Met. 1092b 13; cf. 
Phys. 203al3}; Speussipus discussed 'polygonal nwnbers' (fr. 28). Philip of Opus 
wrote On Polygonal Numbers (20 T 1 Lasserre). 

158 Knorr, 142 ff.; see also Waschkies, Anfiinge, 37 ff. 
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Pythagorean arithmetic come to light even later. To conclude, let us 
indicate some. Proclus ascribes to Pythagoras the method of defining 
Pythagorean triples, which was most probably discovered as square 
numbers were investigated. 159 This is his reconstruction. Adding a 
gnomon to a square, we obtain the square shown in Fig. 7.4; hence a 
gnomon must be found which is itself a square number. 

a side of a square, 
gnomon m2 = 2a + 1, 
hence (1) a= rn

2

2
-1; 

(2) a1 = a+ I = m2t1 __J: " . 
. 

m' • 

For m2 to satisfy equations (1) and (2), m must be odd. Hence we obtain 
m2+(rn22- 1

)
2 

= (m~+1
)

2
, which corresponds to Pythagoras' theorem. 

Fig. 7.4 Method of finding Pythagorean triplets. 

In his commentary to the Republic, Proclus attributes to the Pytha­
goreans the method of finding the so-called 'side and diameter 
numbers', used in approximating the ratio between the sides and 
diagonal of a square.160 This algorithm reduces to the theorem that 
the square of an irrational diameter differs from the square of the 
corresponding rational diameter by a single unit. 161 Unlike this 
arithmetical method, the respective geometrical theorem is preserved 
in the Elements, contained in the Pythagorean theory of the applica­
tion of areas (II, 10).162 

159 In Bue., 428.7 f. See Heath, Euclid, i. 356 ff.; von Fritz, 'Discovery', 252; van der 
Waerden, Science, 99; Knorr, 155 f.; Waschkies, Anfiinge, 271. 

160 In Rem publ. II, 24, 16 £ Cf. Pl. Res. 546c; Theon. Exp., 42 f. 
161 Heath, i. 96; Becker, Denken, 67 f., 73 f.; Knorr, 33 f.; van der Waerden, 402 f. 
162 See Heath, Euclid, i. 398 ff.; Neuenschwander, VB, 349, 371. 
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Harmonics and Acoustics 

8.1 PYTHAGORAS AND THE SCIENCE OF MUSIC 

Music occupied a special place iu Greek culture. Of all the arts at 
which the Greeks excelled - painting, sculpture, or architecture -
they valued none so highly as music. It enjoyed the patronage of the 
Muses, and particular forms of music and even certain instruments 
were seen as deriving from the gods: Hermes, Apollo, and Athena. 
Music was thought to have the power to purify the body and soul, to 
heal and cultivate, or on the other hand to rouse to a frenzy. Music 
was the only art taught to youth. Musical training, on an equal plane 
with reading and writing, began to appear in the sixth century. In the 
mid-fourth century Plato asserted that one who is untrained in 
music and dancing is uncultivated (Leg. 654a). There was no form 
of art that the Greeks discussed as often as music, and to no other 
did they devote so many special writings. The author of the first 
work on the subject was a younger contemporary of Pythagoras, 
Lasus of Hermione, 1 and a thousand years. later 'the last Roman' 
Boethius set down in De institutione musica the fundamentals of 
Greek harmonic science, derived mostly from the neo-Pythagorean 
Nicomachus. 2 

Theory apart, nothing of ancient Greek music survived down to the 
Renaissance except its fame. A few dozen surviving musical scores 
were deciphered only in the nineteenth century. However, even if 
Greek music were directly accessible for perception, it still could not 

1 Suda, s.v. Lasus: 1rpl21Tos OE oVTos 7TEpl µovmKijs A6yov EyprnfE. Cf. Aristox. Harm., 
7.19£.: Theon. Exp., 59.4f. ~ A 3. 

2 C. Bower, 'Boethius and Nicomachus: An Essay Concerning the Sources of the De 
institutione musica', Vivarium 16 (1978), 1~45. 
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lay claim to any role as an unsurpassed ideal, in the way that ancient 
fine arts have served for centuries. This is one of those cases in which 
the opinio communis of antiquity is at variance with that of modern 
specialists. In the development of musicology there has been much 
greater continuity. The fundamental principles of Greek musical 
theory were taken up and developed by European musicologists. 
Three basic elements of that theory which the ancient tradition linked 
with Pythagoras continue to be associated with his name: (1) the 
mathematical treatment of music, (2) the doctrine of a musical ethos, 
or the psychagogic and educative effects of music, (3) the famous 
'harmony of the spheres' generated by the movement of the heavenly 
bodies. 

The Pythagorean origin of the first and third of these elements is 
not open to serious doubt. The establishment by Pythagoras of a link 
between music and number led to the inclusion of harmonics in the 
mathemata 3 and predetermined all the further development of an­
cient (and not only ancient) musicology. It is no accident that works 
of musical theory were written by outstanding mathematicians like 
Archytas, Euclid, Eratosthenes, and Ptolemy. Throughout antiquity, 
Pythagorean mathematical harmonics remained one of two principal 
directions in musical science, competing with the theory of Aristox­
enus. Though a pupil of the Pythagoreans in music, as in other things, 
Aristoxenus opposed treating it mathematically and argued for 
greater faith in the ear.4 Apart from arithmetic, Pythagorean harmo­
nics was bound up with astronomy. The affinity between these two 
sciences is mentioned by Plato with a reference to the Pythagoreans 
(Res. 530d), meaning above all Archytas (B l); in the same dialogue 
Plato sets forth his version of the heavenly harmony (616b-617d; 
cf. Tim. 34b-36d). Aristotle's account of this doctrine (Cael. 2906) 
also has parallels in Archytas. Although the idea of heavenly harmony 
is not attested in Philolaus, there are solid grounds to suppose that it 
dates back to the early Pythagorean school (below, §9.3). 

By contrast any connection between Pythagoreanism and ideas of 
the ethos of music is a matter of conjecture. In the late tradition, 
Pythagoras sometimes appears as the protagonist of stories which 
illustrate how music affects the soul by means of certain modes and 

3 Xenocr. fr. 87; Aristo;,c. fr. 90 = A 12; Tbeodor. A 2-5; PhiloL B 6; Archyt. B 1-2. 
4 See above, 64 n. 11. 



Harmonics and Acotistics 287 

metres. Thus Sextus Empiricus, embarking on a critique of views of 
music current in his time, writes: 

If, they say, we welcome philosophy as regulating human life and 
repressing passions of the soul, much more shall we welcome music 
because it produces the same results as philosophy not by commanding 
us in a violent manner but by means of seductive persuasiveness. Thus 
Pythagoras, having noticed on one occasion that the youths who were in 
a state of Bacchic frenzy from drunkenness differed not at all from 
madmen, advised the flute~player who was with them in their revels to 
play them the 'spondean' tune; and when he had done as instructed, 
they suddenly changed and became sober just as if they had been sober 
from the beginning.5 

A similar episode figures in lamblichus (VP 112), who gives a detailed 
account of the methods of education through music devised by 
Pythagoras and the Pythagoreans, and their ways of using music to 
treat mental illness.6 In Galen, Damon of Athens, a teacher and 
theorist of music who was dose to Pericles, is the protagonist of an 
analogous tale.7 The appearance in this context of Damon, who was 
far less famous than Pythagoras, is no accident.8 Plato, in whom we 
find quite pronounced ideas of the ethos of music, linked them with 
none other than Damon. 9 Assertions that Damon was a Pythagorean, 
or at least was influenced by Pythagoreanism, migrate from one 
work to another,1° but the sources do not confirm them. 11 In the 

5 Adv. math. Vl,7-8, tr. Bury. This story is first mentioned by Cicero (De consiliis 
suis, fr. 3 = Opera iv.3, p. 339 Muller), see also: Plut. De Isid. 384a; Quint. Inst. or. 
I,10,32; Elias. Jn Porph., 31.11 f.; Ammon. In Porph., 13.24f; Boeth. Inst. mus. 1,11. 

6 VP 110-14, 164, cf. Porph. VP 33; Cael. Aurel. De morb. acut. IV,47. 
7 De Hipp. et Plat. V,6,21 = 37 A 8. Like some other members of Pericles' circle, 

Damoh was ostracized, probably in the 430s: P. Siewert (ed.), Ostrakismos­
Testimonien I. (Stuttgart, 2002), 459 f.; R. W. Wallace, 'Damon of Oa: A music theorist 
ostracized?', in P. Murray and P. Wilson (eds.), Music and the Muses (Oxford, 2004), 
249-68. 

8 The story was most probably transferred from Damon to Pythagoras: F. Lasserre 
(ed.), Plutarque: De la musique (Lausanne, 1954), 62f. 

9 Lach. 180d, 197d, 200a; Res. 400b-c, 424c = DK 37. 
10 See e.g. W. D. Anderson, Ethos and Education in Greek Music (Cambridge, 

1966), 36 f.; M. L. West, Ancient Greek Music (Oxford, 1992), 246 f.; cf. above, 118. 
11 R. W. Wallace, 'Music Theorists in Fourth-Century Athens', in B. Gentili and 

F. Perusino (eds.), Mousike: Metrica ritmica e musica greca (Pisa, 1995), 19:ff. The 
scholia to Plato's Alcibiades (118 C = 37 A 2) give a very strange genealogy: 'Pytho­
clides was a musician ... and a Pythagorean; Agathocles was his pupil, Lamprocles 
was a pupil of Agathocles, and Damon was a pupil ofLamprocles.' Plato himself called 
Damon's teacher Agathocles (Lach. 180d); of the Pythagoreanism of Pythoclides of 
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Pythagorean tradition of the fifth-fourth centuries, including Philo­
laus and Archytas, any judgements on the ethos of music are absent. 
A treatise on music by an unknown author, usually dated to the years 
390/80, attributes the idea that some melodies rear abstemious peo­
ple, others - courageous people, yet others - fair-minded people, etc. 
to the so-called harmonikoi, 12 a trend in musicology which opposed 
the Pythagoreans in almost everything. According to Aristoxenus, 
'the Pythagoreans used medicine to purify the body and music to 
purify the soul' (fr. 26), but this indicates a therapeutic effect of music 
rather than a pedagogical one. 13 According to Theophrastus, Aris­
toxenus used music to treat mental illness, 14 and his Pythagorean 
teachers, such as Xenophilus, may also have applied musical psy­
chotherapy. Yet the idea of purifying the soul, in particular, by using 
music has such close parallels in Plato and Aristotle that it cannot be 
said to be Pythagorean in origin. 15 

Fifth- and fourth-century sources clearly testify that Pythagoras 
and his followers were interested primarily in the numerical nature 
of musical harmony and the physics of sound, rather than the effect 
of particular musical forms on the human psyche or character. 16 

Fortunately for Pythagoras and Greek science as a whole, elementary 
calculations showed that the height of a note was in inverse propor­
tion to the length of the string, and that basic concords could 
be expressed by means of simple numerical ratios. An octave, for 
example, could be obtained by dividing a string in a ratio of2:l, a fifth 
3:2, and a fourth 4:3. In acoustics the Pythagoreans encountered more 

Keos, who taught Pericles music (Pl. Prot. 316e; Arist. fr. 401) nothing is known. See 
West, Music, 350; Barker, Science, 87 f. 

12 See Anderson, Ethos, 147 ff.; Barker, GMW i. 183 £ 
13 Aristotle, for one, contrasted education and purification through music (Pol. 

VIII, 5 and 7, esp. 134lb27 ff.). 
14 Aristox. fr. 6 with comm. Theophrastus himself believed that music could 

heal both mental and physical ailments: fr. 716 (end), 726 a-c FHSG; Barker, 
Science, 433. 

15 Pl. Phaed. 67c-e: the opposition of body and soul, 1<a.0a.pats through philosophy 
(Burkert, 211 f.); Arist. Pol. 1342a8: sacred music acts on the soul as la.-rpda and 
Ka.Ba.pa,~. See A. Ford, 'Catharsis: The Power of Music in Aristotle's Politics', Murray 
and Wilson, Music, 309-36. 

16 The identification of y,vxf, with cipµ.ov{a., found in some of Philolaus' pupils (A 
23, Pl. Phaed. 88d), has nothing to do with the ethos of music (see below, 390 f.). It is 
indicative that Archytas ascribed to arithmetic, not to music, the potential to improve 
moral qualities (B 3); Zhmud, Origin, 71 f. 
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serious problems, but here too they were able in the end to come close 
to an accurate solution. 

The names which represent Pythagorean harmonics are practically 
the same as the those representing mathematics: Pythagoras, Hippa­
sus, Philolaus, and Archytas. Of course there were far more Pytha­
goreans working on harmonics and acoustics, but their names and/ 
or their contribution to musical knowledge are unknown. 17 Informa­
tion on specific achievements linked with particular individuals is 
also distributed in a familiar pattern: in each case we know more of 
the later generations than of those who preceded them. From a 
historian's perspective, this is absolutely natural. The situation is 
complicated, however, by the fact that the neo-Pythagoreans and 
Neoplatonists developed a vast legendary tradition on Pythagoras' 
acoustic experiments, his skill in playing the monochord, his ability to 
hear the music of the spheres, etc. In late antique Rome he was seen as 
a music theorist par excellence.18 Citing the scarcity of reliable and 
the abundance of unreliable information, some scholars begin their 
study of Pythagorean harmonics not with Pythagoras and Hippasus, 
but with Philolaus. The leading contemporary authority on ancient 
music, Andrew Barker explains this approach thus: 

What we know, reasonably securely, about Pythagorean harmonics 
around 400 BC certainly presupposes an earlier tradition which may 
go back to Pythagoras himself. But we are deceiving ourselves if we 
think that we can pin down its content with any precision, let alone 
attribute specific ideas with justifiable confidence to particular indivi­
duals and dates. In the light of these dismal reflections I shall abandon 
the search for a historical beginning. 19 

Although there are grounds for this position, it must be admitted that 
our attitude to the sources depends in large measure on our attitude 
to Pythagoras. With reference to another sixth-century figure, Lasus, 

17 OfTheodorus we know only that he taught harmonics as well as other sciences 
of the quadrivium (A 4); of Spintharus the father of Aristoxenus, who was close to 
Archytas, and of Xenophilus, that they were experts in the science of music (Aristox. 
fr. 69d; 52 A 2-3). 

18 The astronomer Ptolemy, the geometrician Euclid, the logician Aristotle, and 
Archimedes the mechanic figure in the list of classics of Greek science and philosophy 
translated into Latin, according to Cassiodorus (Var. I, 45), by his friend Boethius. 
Pythagoras musicus heads the list. 

19 Barker, Science, 20. 
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Barker relies on the testimony of Martian us Capella (fifth century AD) 
and the Suda (tenth century AD), and leaves aside that ofXenocrates 
on Pythagoras and Aristoxenus on Hippasus. 20 As in many other 
cases, Hippasus falls victim to his closeness to Pythagoras. Everything 
we know of his harmonics and acoustics indicates that he continued 
the researches of Pythagoras. In acknowledging Hippasus, we there­
fore ought to acknowledge Pythagoras. Given an unbiased approach 
to the fifth- and fourth-century sources, we can state with justifiable 
confidence that Pythagorean harmonics must go back to Pythagoras 
himself, so there is no reason to separate Pythagoras and Hippasus 
from the subsequent development of this science. As in the history of 
mathematics, our point of departure will not be the first coherent text 
in the discipline in question (like the fragments of Hippocrates of 
Chios and Philo la us representing geometry or harmonics), but rather 
the first reliable testimony of the beginnings of that discipline. The 
best support for this approach, in spite of all the difficulties it entails, 
was expressed by Aristotle: 

For in the case of all discoveries the results of previous labours that have 
been handed down from others have been advanced bit by bit by those 
who have taken them on, whereas the original discoveries generally 
make an advance that is small at first though much more useful than the 
development which later springs out of them. For it may be that in 
everything, as the saying is, 'the first start is the main part': and for this 
reason also it is the most difficult; for in proportion as it is most potent 
in its influence, so it is smallest in its compass and therefore most 
difficult to see.21 

Aristotle and his pupils did not simply declare this as a principle; they 
also practised it in their works. Thus in their view the history of Greek 
science and philosophy began not with Anaximander, the author of 
the first prose text accessible to them, but with Thales, who wrote 
nothing. 22 Attempts to remove Thales from the position he has held 
since then have as yet yielded no palpable results. 

There is indeed little reliable evidence concerning Pythagorean 
harmonics in the period between Pythagoras and Philolaus, but 

20 Ibid. 19. Hippasus' experiment is mentioned in passing in connection with 
Glaucus of Rhegium, who was a source for Aristoxenus (ibid. 84), but no analysis is 
given. 

21 Soph. el. 183bl 7 f., tr. Pickard-Cambridge. 
22 See Zhmud, Origin, 127, 131, 155, 191 ff., 238 ff. 
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what evidence there is makes it possible to trace the basic course of its 
development. It is indicative that during that century mathematical 
harmonics remained a monopoly of the Pythagorean school. No 
research of this nature is known outside that school.23 This confirms 
yet again that we are dealing with a tradition which goes back to the 
founder of the school. I may cite again the words of Xenocrates on 
Pythagoras' discovery of the numerical nature of concordant intervals, 
which would later become the main focus of Pythagorean harmonics: 

Pythagoras discovered also that the intervals in music do not come into 
being apart from number, for they are an interrelation of quantity with 
quantity. So he set out to investigate under what conditions concordant 
intervals come about, and discordant ones, and everything well attuned 
and ill attuned (fr. 87).24 

Ancient theory considered those notes concordant intervals (con­
cords) which, when sounded simultaneously, blended together; dis­
cordant intervals ( discords, dissonances) were those in which this did 
not happen. For us, the most important points in Xenocrates' testi­
mony are that he (1) speaks of Pythagoras' scientific discovery 
(,JpwKc), which (2) was based on his research (iaKOHE<To) into 
concordant and discordant intervals ( Td aVµ,c/Jwva OiaaT~µ,aTa Kal 
Tei 3,61,wva), and (3) on his research into the broader connections 
between number and musical harmony. The late tradition adds two 
no less important points to Xenocrates' account: ( 4) Pythagoras' 
discovery was made by means of an experiment, (5) the intervals 
studied were the octave, the fifth, and the fourth. 25 From a fragment 
of Aristoxenus based on Glaucus of Rhegium,26 it follows that the 
latter two points also go back to sources of the Classical period. 
According to Aristoxenus, Hippasus fashioned four bronze discs of 
the same diameter, with thickness in the ratios 2:1, 3:2, and 4:3; when 
struck they produced harmonic concordance (fr. 90). Hippasus' 
experiment is too complex to be a first attempt, in which the ratios 
of the octave, fifth, and fourth were successfully found. It was con­
ducted in order to confirm what Pythagoras had already discovered, 

23 On empirical harmonics see Barker, Science, 33 ff. The sophist Hippias taught 
astronomy, geometry, and arithmetic, but it does not seem that his µovaiK'fi was 
mathematical (Pl. Hipp. mai. 285b = 86 A 11). 

24 Cf. above, 258 f. 
25 Nicom. Harm. 6; Aristid. Quint. Ill, 2; Gaud. Hann. 11. 
26 Cf. above, 45 n. 74. 
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most likely by observations and experiments with a stringed instru­
ment. The ratios of the octave, fifth, and fourth are closely bound up 
with arithmetic and harmonic means, which, according to informa­
tion that goes back to Eudemus, were known to Pythagoras.27 

Pythagoras' idea that musical intervals could be expressed by 
numerical ratios had its predecessors, if only indirect ones. Anaxi­
mander had also tried to apply simple numerical progressions to 
explain nature: in his cosmological model the earth was a flat cylin­
der, whose diameter and height were in the ratio 3:1, and the dis­
tances between the heavenly 'rings' were multiples of three: 9, 18, 27 
(A 10-11, 21-2). Anaximander's numbers were of a speculative 
nature,28 but on a heuristic level his model was able to stimulate a 
search in nature for verifiable and therefore more precise ratios. On 
the other hand, the supposition that long before Pythagoras the ratios 
of the basic concords were known to the craftsmen who made musical 
instruments 29 cannot be reliably confirmed.30 Although the Greeks 
were very fond of attributing even the most ordinary things to protoi 
heuretai, in this case Pythagoras' discovery was seen by all as precisely 
that, a discovery. The fact that something as elusive as musical 
harmony was subject to simple numerical ratios made a profound 
impression on Pythagoras and his followers, and gave them a power­
ful incentive to 'liken all things to numbers' (Aristox. fr. 23), includ­
ing things as uncountable as justice or Ka,p6s. Empedocles and the 
Hippocratic doctors had sought proportion in the components of the 
human organism.31 Philolaus stated: 'And indeed all the things that 

27 See above, 265 f. 
28 In Hesiod (Th. 720 f.) the distance between the sky, the earth and the under­

world was also a multiple of three. 
29 Frank, 11 f., 161; van der Waerden, 371; Barker, GMW ii. 256 n. 43. 
30 See Burkert's objections (374f.). In the Peripatetic Problems (919bl-14) it is 

stated that the craftsmen who made auloi and triangular harps knew the ratios of the 
octave, fifth, and fourth, but does this reflect actual practice, in particular, 6th-cent. 
practice? The triangular harp with strings of varying length, for which the ratio of 2:1 
would make sense, appeared in Greece later than the mid-Sth cent.: S. Maas and J.M. 
Snyder, Stringed Instruments of Ancient Greece (New Haven, 1989), 156 f The dis­
tance between the openings in the auloi, judging by the available material, did not 
correspond to the Pythagorean ratios: J. G. Landels, 'The Reconstruction of Ancient 
Greek auloi', World Archeol. 12 (1980), 298-302. 

31 A 78, B 69, 96-8. Empedocles supposed that bone, for example, consisted of 
twu parts water, two of earth, and four of fire (2:2:4); nerves were one part fire, one 
earth, and two water (1:1:2); while blood comprised all four elements in equal 
proportions. On concordant intervals in medical literature see De victu. I, 8; A. Delatte, 
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are known have number. For without it we can neither understand 
nor know anything' (B 4). Is it reasonable to suppose that the stone 
from which so many circles spread did not actually exist? 

8.2 THE THEORY OF HARMONIC INTERVALS 

The basic principles of correspondence between sounds and numbers 
adopted in Pythagorean harmonics were set out by Ptolemy (Harm. 
I, 5), who most likely relied on Archytas. 32 The Pythagoreans asso­
ciated equal-toned notes with equal numbers, and unequal-toned 
notes with unequal; here all numbers are whole and rational. Musical 
intervals were divided into concordant and discordant, and ratios 
into multiple, epimoric and epimeric. In a multiple ratio (110,\,\a-
11Aaaws ,\6yos) the greater number is divided by a smaller one with 
no remainder (n : 1). 'Epimoric' (Jmµopws) was the name given to 
ratios in which the larger number contains the smaller plus one part 
of the smaller: (n + 1): n = 1 + 1/n. 'Epimeric' (cmµEp/2s) was a ratio 
in which the greater number exceeded the smaller by more than one 
of its parts: n + m : n, where m > 1. Concordant intervals were 
associated with numbers that are in multiple and epimoric ratios to 
each other. The octave (2:1), the twelfth (3:1), and the double octave 
(4:1) corresponded to the multiple ratio; the fifth (3:2), the fourth 
(4:3), and the tone (9:8), representing the difference between a fifth 
and a fourth, to the epimoric. Those intervals whose ratios were not 
multiple or epimoric, such as the eleventh (8:3), were not considered 
concordant. Thus the Pythagoreans explained the audible differences 
betw~en Td aVµ,<pwva and Td 8t6<pwva 8warl}µaTa by different nu­
merical ratios, regarding the boundary between consonance and 
dissonance as not relative but absolute. 

Long before Ptolemy the mathematical principles of Pythagorean 
harmonics were reflected in the Euclidean Sectio canonis, which relied 

'Les Harmonies dans l'embryologie hippocratique', Melanges P. Thomas (Bruges, 
1930), 160-71; Barker, Science, 279f. 

32 A. Barker, 'Ptolemy's Pythagoreans, Archytas, and Plato's Conception of Mathe­
matics', Phronesis 39 (1994), 13-135. Ptolemy's immediate source was Didymus, the 
musicologist of the 1st cent. AD: Barker, GMW ii. 230, 241 f.; id., 'Greek Musicologists 
in the Roman Empire', Apeiron 27 (1994), 53-74. Ptolemy often used Didymus 
without acknowledging him (Porph. Jn Ptol. Harm., 5.12 f.). 
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even more than Ptolemy on the research of Archytas. 33 Thus the 
preface to the treatise ends with the following thesis: since in con­
cords two notes produce a single blend (µ.iav Kp6.a,v), they are 
expressed by ratios which have a single name (Jv lvi ov6µ.an), to 
wit, multiple or epimoric. 34 The author of Sectio canonis did not 
attempt to demonstrate the principle - fundamental to Pythagorean 
harmonics - of the connection between concords and a particular 
type ofratio (which is in principle not demonstrable), but considered 
it necessary to provide an explanation which to his way of thinking 
was plausible. What we do not find in Sectio canonis is any extended 
value judgement on the numerical ratios, which Ptolemy' s source also 
attributes to the dpxai of Pythagorean harmonics. Here we come 
up against another important problem of musical science which is 
related to that of consonance and dissonance. If numerical ratios 
can express not only neutral concepts ( the pitch of a sound, speed, 
vibration frequency) but also the beauty of musical harmony, can 
they not also reflect or even explain the differences in concords 
according to their beauty? In other words, since some concords 
are perceptibly more harmonious than others, the Pythagoreans 
attempted to find a correspondence between the different aesthetic 
value of intervals and their mathematical expression. 

Ptolemy (Harm. I, 5) reports that they argued that concords are 
finer (K<f,\,\wv) than discords, and that multiple and epimoric ratios 
are better (dµ.<ivwv) than epimeric because of the simplicity of the 
comparison: in multiple ratios a smaller number is contained 'Within a 
larger one, and in epimoric ratios the excess forms a certain part of 
the larger one. The finest concord (rn,\,\{aT~) is the octave, and the 
best (apwTDs) ratio is a twofold one; the octave because it is closest to 
equality of tones, and 2: 1 because in it alone the excess is equal to the 
lowest term. At first sight these judgements resemble Pythagorean 

33 Barker, Science, 364 ff., convincingly defends the dating of the treatise at c.300. 
On Pythagorean influences in Sectio canonis see Timpanaro Cardini, iii. 395 f.; T. I. 
Mathiesen, 'An Annotated Translation of Euclid's "Division of a Monochord" ', JMT 
19 (1975), 236 ff.; A. Barbera, The Euclidean Division of the Canon (London, 1991), 
23 ff., 58 f.; A. C. Bowen, 'Euclid's Sectio canon is and the History of Pythagoreanism', 
in Bowen et aL (eds.), Science and Philosphy, 164-87; 0. Busch, Logos syntheseos: die 
euklidische 'Sectio canonis', Aristoxenos, und die Rolle der Mathematik in der antiken 
Musiktheorie (Berlin, 1998), 113 ff.; Barker, Science, 382 f., 406 f. 

34 On this see Barbera, Division of the Canon, 55 f.; Busch, Logos syntheseos, 122 £; 
Barker, Science, 375 f. 
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number symbolism, in which righteousness, repaying in equal mea­
sure, is identified with four (2x2). In fact, however, there is some­
thing far bigger behind them. The identification of (musical) beauty 
with (mathematical) simplicity is based on intuitions which have 
shown their enormous productivity in the development of scientific 
knowledge. In modern mathematics concepts such as simplicity or 
perfection have also played an important part, albeit an informal one, 
and when mathematics was applied to natural laws these notions 
often proved decisive. In the simpler mathematics of the Copernican 
system compared with that of Ptolemy, Galileo saw convincing proof 
that the heliocentric system was indeed correct. Euler, perhaps influ­
enced by Leibnitz, affirmed that human reason found a particular 
charm in simple numerical ratios because they could be best under­
stood.35 We prefer order to disorder, and the more simply we per­
ceive the order in objects, the simpler and more perfect those objects 
will appear to us. These notions, which formed the basis of Euler's 
theory of music, were shared by most eighteenth-century scientists. 

Similar considerations were not alien to the mathematician Ptol­
emy. He shared the basic principles of Pythagorean harmonics, 
including its evaluative component. Among the particular proposi­
tions of which he was critical, one concerned the eleventh (following 
Aristoxenus and contrary to the Pythagoreans, he included it in the 
concords); another concerned the method of compari,on of concords 
against one another (Harm. I, 6). Ptolemy gives a brief account of this 
method; Porphyry, more detail, in his commentary on Ptolemy' s 
Harmonics, referring to Didymus and Archytas.36 Here it should be 
noted that this method did not belong to Archytas himself, but dated 
back to an earlier stage of Pythagorean harmonics. 37 To determine the 
most concordant intervals, the Pythagoreans proceeded as follows: 
taking the 'first numbers' ,38 which they called pythmenes (i.e. 2: 1, 3:2, 
4:3 ), and assigning them to concords, they subtracted a unit from each 

35 Cf. 'Musica est exercitium arithmeticae occultum nescientis se numerare animi', 
G. W. Leibniz, Epistulae ad diversos, ed. C. Kortholtus, vol. i. (Leipzig, 1734), 241 
(letter to Goldbach, 17 Apr. 1712). 

36 In Ptol. Harm., 107.15ff. = A 17. Here too Didymus was the shared source of 
Ptolemy and Porphyry. See Barker, GMW ii. 34 n. 25; id., Scientific Method in Ptolemy's 
Harmonics (Cambridge, 2000), 71 f.; Huffman, Archytas, 428 f.; Zhmud, Origin, 214 ff. 

37 Barker, GMW ii. 34 n. 25; id., Scientific Method, 71 f.; Huffman, Archytas, 428 f. 
38 See above, 277 f. 
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of the terms of the ratio and compared the remainders. Thus, sub­
tracting a unit from both terms of the octave (2:1) they obtained one, 
from the fourth (4:3) five, and from the fifth (3:2) three. They termed 
the subtracted units 'similars' (oµ,oia), since one unit was equal to 
another, and the remainders 'dissimilars' (civ6µ,oia), since multiple 
and epimoric ratios that represented concords consisted of unequal 
terms, which meant that if equal numbers were subtracted from them 
the remainders would always be unequal. The fewer the 'dissimilars', 
the more concordant was the interval; the octave was the most con­
cordant, followed by the fifth, then the fourth. 

Ptolemy called this method 'utterly ludicrous' (Harm., 14.6), point­
ing out, in particular, that it could be applied only to pythmenes: if the 
octave, fifth, and fourth are expressed as the ratios 12:6, 9:6, 8:6, we 
arrive at a directly opposite result. (However, since it was precisely 
pythmenes that the Pythagoreans took as their starting point, Ptolemy 
was not quite right.) Subtracting a unit from the ratio of concords 
may seem strange, but the intuition behind it-what is closer to 
equality is more concordant-is perfectly correct from an acoustic 
point of view: the smaller the numbers representing an interval, the 
more concordant it sounds. The tradition established by the Pytha­
goreans, in which intervals were ranked according to their relative 
concordance, continued to flourish in the sixteenth-eighteenth cen­
turies, when the numerical ratios expressing intervals received a new 
interpretation in physics in addition to the previous mathematical 
one. Thus one of GaWeo's predecessors in acoustics, D. B. Benedetti, 
arrived at the same ranking by multiplying the numbers of the 
concords: unison - 1, octave - 2, fifth - 6, fourth - 12, and so on.39 

Euler, applying the original mathematical method, arrived at a 
sequence of concords very close to that of the Pytbagoreans: unison, 
octave, twelfth and double octave, fifth, fourth, eleventh, etc.40 

Both the theories set forth by Archytas were based on the same 
principles: concords are expressed by multiple and epimoric ratios 
consisting of relatively prime numbers. However, if in the first case 

39 F. H. Cohen, Quantifying Music: The Science of Music at the First Stage of the 
Scientific Revolution (Dordrecht, 1984), 75, 94£ Galileo adhered to the same sequence 
of intervals. 

40 S. Dostrovsky and J. T. Cannon, 'Entstehung der musikalischen AJ...-ustik (1600-
1750)', in F. Zaminer (ed.), Geschichte der Musiktheorie, voL vi (Darmstadt, 1987), 
7L f. Euler's sequence was in turn supported by H. Helmholtz, On the Sensations of 
Tone, tr. A. Ellis, 2nd edn. (New York, 1954), 230. 
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what was meant was a correspondence between the concords and the 
numerical ratios, in the second the numbers were taken as the cause 
of concordance. In other words, the numerical ratios did not simply 
express the concords, they determined them.41 The following detail 
may indicate that this method of rating concords goes back to the first 
half of the fifth century: contrary to the standard mathematical 
terminology, Oµ,ows and foos, dv6µ,ows and clvwos are used here 
without any apparent distinction: units were equal, but were called 
similar; remainders were unequal, but were called dissimilar. Accord­
ing to evidence which goes back to Eudemus, Thales 'in the ancient 
manner (dpxai'Kwnpov) called equal Uaas) angles similar (01wias)';42 

the Pythagorean method might reflect traces of a use of 01wws, which 
by the time of Hippocrates of Chios had passed into history.43 

All the indications are that Eudemus' testimony (fr. 142), cited 
above (§7.5), is related to the ranking of concords by 'similars' and 
'dissimilars'. Porphyry, who concurred with Ptolemy's critical view of 
this method, stressed that it was based on 'first numbers' (In Harm., 
109.1 ff.). As confirmation of this he cited Eudemus: according to the 
Pythagoreans, 'the ratios of the three concords, of the fourth, the fifth 
and the octave, taken in the first numbers, belong to the number nine. 
For 2 and 3 and 4 are nine'.44 Why the Pythagoreans needed to add 
the numerators of three concords taken in the smallest numbers 
remains unclear, as does the mathematical meaning attached to the 
number nine. Everything points to calculations of the kind that are 
found in the method handed down by Archytas. 

If the method of ranking of concords by 'similars' and 'dissimilars' 
dates back to the first half of the fifth century, by combining this 
testimony with other sources of the classical period we can isolate the 
mathematical principles of Pythagorean harmonics which most likely 
were already familiar to Hippasus. The first is the expression of basic 

41 Plato and the Platonists upheld a similar view. This is precisely how the words of 
Xenocrates (fr. 87) should be understood: Pythagoras discovered the numerical nature 
of intervals and investigated under what conditions (Tlvoc;; avµf3a{vonos) concords 
and discords occur, 

42 Prod. In Bue., 157.10 = A 20; Zhmud, Origin, 170, 191 f. 
43 According to Hippocrates (Eud. fr. 140), similar segments of a circle contain 

equal angles (irnt ywv!as i'aas OE)(tTa, Td Oµoia Tµ~µUTa). See D. Panchenko, '~Oµows 
and 6µoi6n1s in Anaximander and Thales', Hyperboreus 1 (1994) 28-55, esp. 37 ff. 

44 ln 0€ ToVs TWv TpiWv avµfwr,Wv ,\6yovs -roV n Oul TEOa6.pwv Ka! ToV 0Hl 1r8'n 
Ka! To'V Oid r.aaWv On avµf3€/37JKEv €r 1TpWTois V1r6.pxEiv Tofr €vvla• f3' yO.p Kal y' Kai O' 
yfrETat Ei,vfa. 
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concords by multiple and epimoric ratios taken in the smallest 
numbers. It is clear that this principle could be proposed and sub­
stantiated only by a mathematician of the calibre of Hippasus. Phi­
lolaus was not one of these. On the basis of this principle, intervals 
with epimeric ratios, such as the eleventh, were excluded from the 
ranks of the concords. Possibly, Hippasus was responsible for this 
too.45 The second is the technique of 'division' of intervals: when they 
are added together their ratios are multiplied; when they are sub­
tracted one from another, the ratios are divided. The division of an 
octave into a fifth and a fourth (2:1 = 3:2 x 4:3), which are the 
arithmetic and harmonic means between the terms of the octave, 
was probably already familiar to Pythagoras. 46 The realization of the 
fact that an octave could not be divided into two equal parts, because 
the geometric mean between 2 and 1 is equal to ,/2, should be linked 
with Hippasus, who discovered irrationality. Philolaus, who divided 
the octave into a fifth and a fourth, also departed from the premise 
that it could not be divided in half. In Philolaus, who relied on an 
earlier school tradition to give mathematical expression to the dia­
tonic scale (B 6), we find the following examples of the division of 
intervals: the difference between an octave and a fifth gives a fourth 
(2:1) : (3:2) = 4:3; the difference between a fifth and fourth gives a 
whole tone (3:2) : (4:3) = 9:8; and by subtracting two tones from a 
fourth we obtain a minor semitone (4:3) : (81:64) = 256:243. An 
octave therefore consists of five tones and two minor semitones; a 
fifth of three tones and one minor semitone; and a fourth of two tones 
and one minor semitone. 

Archytas, who perfected the development of Pythagorean harmo­
nics, demonstrated in a general way the impossibility of finding a 
geometric mean between numbers in epirnoric ratio (A 19), and 
hence the impossibility of dividing the corresponding intervals into 
equal parts. Using arithmetic and harmonic means he divided the 
fifth and the fourth as follows: 

a fifth = a major third + a minor third (3:2 = 5:4 x 6:5); 

a fourth = a diminished minor third + an augmented tone 
(4:3 = 7:6 X 8:7). 

45 A. Barbera, 'The Consonant Eleventh and the Expansion of the Musical Tet­
ra'Jls: A Study of Ancient Pythagoreanism', JMT 28 (1984), 191-223. 

4 See above, 271 f. 
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Relying on these principles, Archytas created a mathematical division 
of the tetrachord for all the musical genera then in use: diatonic, 
enharmonic, and chromatic (A 16), 

The Pythagorean theory of music comprised two components. The 
first, the empirical, explained the difference in pitch of a sound 
relying on the movement of the sounding body as an observable 
physical phenomenon. The second, the mathematical, expressed the 
audible musical intervals by means of certain ratios of whole rational 
numbers, While mathematics imposed considerable limitations on 
the empirical material, it cannot be said that the Pythagoreans dis­
counted it or relied exclusively on numbers. Not even such a critic of 
the Pythagorean theory of music as Aristoxenus levelled this charge 
against them. Seeking to base the analysis of music on a subjective 
perception of tones by the ear and its ability to hear differences in 
pitch, Aristoxenus thought that the Pythagoreans 

used arguments quite extraneous to the subject, dismissing perception 
as inaccurate and inventing theoretical explanations, and saying that it 
is in ratios of numbers and relative speeds that the high and the low 
come about. Their accounts are altogether extraneous, and totally in 
conflict with the appearances (Harm. I, 32, tr. Barker). 

It follows from the references to 'numbers and speeds' that the 
Pythagoreans took both a mathematical and physical approach to 
sound; this is confirmed by Archytas' Harmonics (B 1). Theophrastus 
put forward an even more radical critique of Pythagorean harmonics, 
rejecting outright the fact that differences in pitch could be explained 
quantitatively.47 Aristotle, on the other hand, always regarded har­
monics, which was akin to arithmetic, as a legitimate part of mathi!­
mata. A fragment of his early work, probably On Philosophy, contains 
a mathematical theory of concords which is clearly Pythagorean in 
origin. 48 In this sense Aristotle was closer to the Pythagoreans than 
some of his pupils; the Peripatetic Problems took his line further 
(Book XIX). 

Plato, unlike Aristoxenus and Theophrastus, criticized the Pytha­
goreans from a directly opposing position, reproaching them 

47 Fr. 716 FHSG. See Barker, GMW ii. 110 ff.; id., Science, 364 ff. 
48 Fr. 47 Rose ;c= fr. 25 Ross. M. Timpanaro Cardini, 'Il frammento musicale di 

Aristotele 47 Rose', PdP 18 (1962), 300-12; ead, Timpanaro Cardini, iii. 388 f.; 
M. Untersteiner, Aristotele: Della filosofia (Rome, 1963), 248 ff.; Barker, Science, 329 ff. 
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(Archytas above all) for excessive empiricism. He regarded their 
measurements and comparisons of intervals perceived by ear as futile. 

Their method exactly corresponds to that of the astronomer; for the 
numbers they seek are those found in these heard concords, but they do 
not ascend to generalized problems and the consideration which num~ 
bers are inherently concordant and which not and why in each case. 
(Res. 530e-53lc, tr. Shorey) 

As we can see, Plato had no interest in empirical confirmation of 
harmonics. To him, harmony reigned in the sphere of numbers, not 
that of real concords.49 Pythagorean theory, by contrast, could easily 
be developed in such a way as to incorporate far more empirical data, 
and this was subsequently done by Ptolemy, and later still by modern 
scientists. 

The harmonics of Philolaus and Archytas have been the subject of 
several excellent modern studies,5° so I shall not treat them in any 
detail here. My main concern has been to show that Pythagorean 
harmonics, known from Philolaus and Archytas, was the result of 
almost a century of development, which was initiated by Pythagoras 
and Hippasus. If Pythagoras and his followers relied in geometry and 
astronomy on their Ionian predecessors and contemporaries, the 
progress of mathematical harmonics in the late sixth to early fourth 
century is due almost entirely to the Pythagorean school. Nothing is 
known of the Ionian contribution to this discipline. 

To conclude this survey of the Pythagorean theory of concords 
I turn to the subject with which consideration of this topic usually 
begins: the famous tetractys ( nTpaKTvs), which traditionally symbo­
lizes the connection between harmonics, arithmology 51 and religion. 
According to the opinio communis, the tetractys, which goes back to 
the time of Pythagoras and Hippasus, comprised the numbers from 

49 A. Meriani, 'Teoria musicale e antiempirismo', in M. Vegetti (ed.), Platone: La 
Reffbblica, vol. v (_Naples, 2003), 565-602 (with bibliography). . 

Huffman, Philolaus, 145 f., 364 ff.; 1d., Archytas, 402 ff.; Barker, Science, 263 ff. 
51 Delatte, Lit., 139, defined arithmology as 'ce genre de remarques sur la forma­

tion, la valeur et !'importance des dix premiers nombres, ou se melent la saine 
recherche scienti.fique et les fantaisies de la religion et de philosophie'. Thus also 
F. E. Robbins, 'Posidonius and the Sources of Pythagorean Arithmology', CPh 15 
(1920), 309-22, at 309 n. L Arithmology understood in this way should be distin­
guished from traditional number symbolism, which concentrates on individual num­
bers, for example, three or seven, without including them into the system of the first 
ten numbers, and treating their purely mathematical properties. 
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one to four expressing the basic concords from the octave to the 
double octave.52 Accordingly, it is widely believed that the Pytha­
goreans excluded from the concords those which fell outside the 
numbers one to four, such as the eleventh (8:3). The sum of the 
numbers in a tetractys is equal to ten, and the Pythagoreans suppo­
sedly considered this number 'perfect'. One of the Pythagorean 
'symbols' identifies the tetractys with the most important fount of 
wisdom, the oracle at Delphi: 'What is the oracle at Delphi? The 
tetractys, which is the harmony in which the Sirens sing'. Finally, the 
tetractys figures in the famous Pythagorean oath, which is broadly 
represented, with slight variations in form, in the literature of the 
Imperial era. The Pythagoreans swore not by the gods but by their 
Master, and regarded his discovery of the tetractys as his principal 
achievement: 

OV, µ,d T0v <lµ,ET€pq KEef>aAfj.. no.,pa86VTa TETpaKrUv 

naydv dEvcfov <pVae.JJ<; pt,wµ,d T, l!xovaav. 

No, I swear by him who gave the tetractys to our head, 
which has the source and root of everlasting nature. 53 

At first glance the complex of notions of the tetractys appears thor­
oughly archaic, or more ancient, at least, than the evidence about 
Pythagorean harmonics considered above. This impression, however, 
is deceptive. It is based not on facts but on the presumption that 
everything religious must be older than everything scientific. The 
history of the study of Pythagoreanism constantly demonstrates a 
kind of duality in its approach to the material: much greater faith is 
placed in late evidence of Pythagorean religion than in early evidence 
of Pythagorean science. The erroneous nature of this approach as a 
whole needs no detailed explanation, and in our particular case it is 
more than apparent. The early Pythagoreans did indeed assign special 
significance to the numbers that expressed concords, but in 

52 1r6.aas OE Tds avµ<pwv{as mcpii)(,n 0 TETpaKTVs. avvdarryat µEv ydp aVT~v a' Ka2 /3' 
Kai y' Kai 81

• Ev OE TOVTois To'is dpi0µo'is ¥anv ij TE bul naaO.pwv avµ,fwv{a Ka/; 0 Oul 
1r'1vTE Kai 0 bid 1raaWv, Kai 6 €1r{TptTOS A6yos Kai: 0µi6Aws Kai Om,\6.aws Kai TpmAO.aw~­
Kai: TETpa7r,\6.aios (Adrastus, ap. Theon. Exp., 58.13 f.). 

53 Aet. 1,3,8 = 58 B 15. Delatte, Lit., 250, thought that the original reading was 
rlµETipq 3/lvxi (Ps.-Plutarch, Theon); Diels preferred the variant KtrfaAij, (Stob. = Dox. 
282b2; Sext. Emp. Adv. math. 7, 94, Hippo!. Ref Vl,23,4). Iamblichus (VP 162) and 
Porphyry (VP 20) give yEvt'?,; cf. Iamb. VP 150: -r6v rlµ1c-rEpas ao,ftas 1ci.\p6vrn 
TETpaKTVV. 
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harmonics what interested them was not numbers as such) but ratios, 
A6yo,, Behind the Pythagorean approaches to A6yo,, even those ap­
proaches which might now seem strange, mathematical or acoustic 
foundations can always be found, while the fact that the ratios of the 
basic concords consist of the first four numbers, which add up to ten, 
is more likely to please lovers of arithmology (such as Speusippus) 
than a mathematician. The number ten plays no part in harmonics, 
unlike nine, which is found in 'musical' proportion; 54 it should be 
remembered that Eudemus (fr. 142) obtained nine, not ten, when he 
added together the numerators of three concords, At a later point we 
shall consider the fact that the 'perfect' number ten goes back to the 
Academy and bears no relation to ancient Pythagoreanism. 55 The 
word nTpaKTvs as well as the 'Pythagorean oath' that contains it 
appear first in Aetius, whose collection relied on Vetusta placita, a 
doxographical compendium of the mid-first century, compiled in the 
school of Posidonius. 56 It is significant that before Aetius the expres­
sion <f,vais d,!vaos is used only by Posidonius. The publishers of his 
fragments see in this a reference to the Pythagorean oath. 57 The 
'Pythagorean oath' is a typical specimen of pseudo-Pythagorica. 
This is clear from the pseudo-Doric dialect ( <f,va<ws is an Attic 
form) and the verse form, which is not attested in authentic oaths, 
and the fact that Pythagoras is not named in it 58 

As Robbins has shown, Posidonius used a pseudo-Pythagorean 
arithmological treatise, probably from the second century, Traces of 
it were preserved in many authors, in particular Philo of Alexandria 59 

54 See above, 271 f. 
55 See below, 404 ff., 425 f. 
56 1,3,8 = 58 B 15. Chronologically the closest source to mention the TETpa1cTVs, 

Anonymus Photii (439a8), has been dated to the 1st cent. AD (see above, 72 n. 48). The 
evidence of the tetractys attributed to Philolaus (A 11; Huffman, Philolaus, 355) and 
Lysis (46 A 4) is spurious. 

57 Strab. III,2,9 (ed. Lasserre)= Posid. fr. 19 Theiler= fr. 239 E-K. 
58 Cf. Iamb. VP 255 and Comm. Math., 77.23 (from Nicomachus); for more detail 

see Zhmud, 'Some Notes', 268f. The most detailed analysis of the oath remains 
Delatte, Lit., 249 ff., who, like most researchers, considered it authentic; see Diels, 
'Pythagorasbuch', 457; Zeller, ii. 1, 1014 n. 3; Timpanaro Cardini, Hi. 104f.; Burkert, 
72f, 186f. 

59 Though not using the word n:-rpaK-rUs, Philo sets forth in detail the same 
doctrine of the -ri\nos -rnp6.s as the decad in potentia (De opif. 47-53, 97-8; De 
plant. 123-5; De vita Masi II, 115), which Aetius (I,3,8) attributes to Pythagoras. On 
Philo's sources, see D. T. Runia, Philo of Alexandria: On the Creation of the Cosmos 
According to Moses (Leiden, 2001), 27 f. 
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and Sextus Empiricus. The latter also cites the text of the oath.60 The 
context in which the oath figures in Aetius clearly points to a source 
shared with Posidonius and Sextus, that is, the pseudo-Pythagorica. 61 

Last but not least: the 'symbol' which mentions the tetractys as the 
harmony of the Sirens is found only in lamblichus ( VP 82) and no 
other ancient writer. 62 On the other hand, the harmony of the Sirens 
(without the tetractys) figures twice in Plato's Republic (and nowhere 
earlier), in the passage in which the famous heavenly harmony is 
described.63 Thus the 'symbol' adduced by Iamblichus is not the 
'higher wisdom' of the ancient Pythagoreans, but a combination 
of Plato's harmony of the Sirens with the late Hellenistic pseudo­
Pythagorean tetractys. The tetractys, for its part, most probably arose 
from the tetrad extolled by Speusippus in his work On Pythagorean 
Numbers. 64 

8.3 ACOUSTICS: THEORY AND EXPERIMENTS 

References to various kinds of acoustic experiments are found in the 
ancient literature of musical theory of all periods, from Archytas to 

60 Adv. log. I, 94; Adv. math. IV, 2. Robbins, 'Posidonius'; id., 'The Tradition of 
Greek Arithmology', CPh 16 (1921) 97-123. Robbins did not, unfortunately, take 
account of Aetius' material. 

61 Aet. 1,3,8 attributes to Pythagoras the doctrine of the monad and the indefinite 
dyad. Here too we find such concepts as the formal cause, potentiality etc. On the 
influence of Speusippus on Aet. 1,3,8 see Frank, 260 n. l; Aristoteles: Problemata 
Physica, tr. H. Flashar (Berlin, 1962), 567 ff.; Burkert, 73 n. 122; against: Taran, 
Speusippus, 273 f. 

62 Although the collection of symbols in VP 82-6 as a whole goes back to 
Aristotle's book On the Pythagoreans (above, 189), it is dear that Iamblichus did 
not use Aristotle himself but an intermediate source, in which the early 'symbols' may 
have been diluted by later ones. The 'symbol' about the wisdom of him who gives 
names to things (VP 82, cf. 56) also appears to be post-Platonic (see above, 170 nn. 2 
and 4, 197 n. 110.). 

63 J1ri; SE -rWv l<VKAwv aV-roD 5.vw8iY Erp' EKO,a-rov {31cf3YJKEVai l:E.pT}va avµ,1rEpt­
<j;Epoµ,EV7Jv, <j;wv~v µ,fov l1c'iaav, Eva -r6vow JK 1raaWv SE ◊K-rW oVaWv µ,tav dpµ,ov£av 
avµ,,fwvE'iv (617b4-7); 1rpOs -r~v .EE.p7}vwv dpµ,ov{av (617c4). 

64 'For 1 is a point, 2 is a line, 3 is a triangle and 4 is a pyramid; all these are 
elements and principles of the figures like them. In these numbers is seen the first of 
progressions ... and they have 10 for their sum' (fr. 28, tr. Taran). For more detail see 
Zhmud, 'Some Notes', 259 ff. The Pseudo-Aristotelian Problems (mid-3rd cent.) 
repeat Speusippus' reasoning that 1, 2, 3, and 4 give in sum 10 (XV, 3), although 
the word n;-rpaK-rVs is lacking. 
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Boethius; without experiments in acoustics it would hardly have 
been possible to achieve even the simplest of results. The discoveries 
of the Greeks in acoustics, albeit less impressive than in mathematics 
and astronomy, nevertheless provided the basis for development in 
modern times. At the turn of the seventeenth century the science of 
music, which was still dealing with the problems posed by the 
Pythagoreans, became one of those disciplines in which the combi­
nation of experiments and mathematics first took on a systematic 
character. 65 May we suppose, without being guilty of anachronism, 
that this combination, which transformed the natural sciences dur­
ing the scientific revolution of the seventeenth century, was a meth­
odological development of the research methods initiated by the 
Pythagoreans? 

Clearly, the role of experiments in ancient science is not to be 
compared with that in modern science. The Greeks knew no regular 
practice of experimentation, of what is known as the experimental 
method. Partly for this reason the modern age was reluctant to 
recognize any continuity between ancient and European science in 
what concerned experiments. This tendency is already seen in Francis 
Bacon (Nov. org. I, 63, 66, 71), who wrote even before the rise of 
modern experimental science. On the basis not so much of scientific 
practice as of philosophical views, for example, a preference for 
contemplative science in late Platonism, 66 Greek scientists were 
long depicted as contemplators of nature who did not dare to inter­
fere in its processes. Only when the contemplative stance of antiquity 
towards nature gave way to a desire to dominate - so it was said - did 
scientists begin experimenting. 

Such notions have long encountered an objection: critics have given 
examples to demonstrate that experiments were widely known in 
Greek science.67 The argument today is less about whether 

65 S. Drake, 'Renaissance Music and Experimental Science', JHI 31 (1970), 483~ 
500; Cohen, Quantifying Music. 

66 See Plutarch's well-known story of the solution of the Dehan problem; 
Zhmud, Origin, 84 f. 

67 J. Burnet, 'Experiment and Observation in Greek Science', Essays and Addresses 
(London, 1929), 253 f.; W. A. Heidel, The Heroic Age of Science (Baltimore, 1933), 
153 ff.; V, Zouboff, 'Beobachtm1gen und Experiment in der antiken Wissenschaft', 
Altertum 5 (1959), 223-32; G. E. R. Lloyd, 'Experiment in Early Greek Philosophy and 
Medicine', PCPhS 10 (1964), 50 ff.; von Fritz, Grundprobleme, 73 f., 550 ff.; H. von 
Staden, 'Experiment and Experience in Hellenistic Medicine', BICS 22 (1975), 178-99; 



Harmonics and Acoustics 305 

experiments were performed in antiquity or not (there is so much 
evidence that it cannot be ignored) than the differences in theory and 
practice between ancient and modern experiments. As Lloyd has 
rightly emphasized, in research into the experiments of the ancients 
a differentiated approach is needed, making it possible to identify, 
first, the areas of science in which experiments were really accessible 
to the Greeks (acoustics, optics, mechanics), secondly, the periods 
when these were actually practised, and thirdly, the results obtained by 
using them. 68 It is also important to consider the highly complex 
correlation between the experiments and the hypotheses they were 
intended to verify.69 The history of science is rich in experiments 
correctly conducted but incorrectly interpreted. A positive result is no 
guarantee that the hypothesis itself was correct, and vice versa: the 
wrong experiment, or one that is fundamentally not feasible, may be 
used to confirm a correct theory. Thus none of the three acoustic 
experiments described in detail by Galileo could be conducted in 
reality, although all three illustrate points in his theory of sound 
which are themselves correct. 70 

In any attempt to identify similarities and differences between 
ancient and modern experiments with the aid of definitions, success 
is unlikely: the experiments of the ancients will fit under any defini­
tion which gives an adequate description of the experiments of 
European scientists in the corresponding field. I. Rozhanskii and 
H. von Staden define experiments in practically identical terms, but 
the former rejects the notion of Greek experiments, while the latter 
adduces a long list of them. 71 Among the features of experiments that 
they identify, the following seem the most important. An experiment 
artificially reproduces a natural phenomenon in pure form, free of 
external influences, with the aim of proving or disproving a hypo­
thesis. It must be reproducible and (if relevant) quantitatively mea­
surable; a theoretical analysis of the conditions under which it is 

G. WOhrle, 'Zu den Experimenten in den biologischen Schriften des Aristoteles', Bos 
74 (1986), 61-75; Barker, Scientific Method, index s.v. experiments. 

68 Lloyd, 'Experiment', 51 f. 
69 Von Staden, 'Experiment', 180f. See von Fritz, Grundprobleme, 73f. on the 

ex~eriments of Empedocles. 
° Cohen, Quantifying Music, 92 f. One of his experiments cannot be reproduced, 

while the other two are based on mental errors. 
71 I. D. Rozhanskii, 'Nauka v kontekste antichnoi kul 'tury', in V. Kelle (ed.), Nauka 

i kul'tura (Moscow, 1984), 194; von Staden, 'Experiment', 180. 
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conducted is also essential. From this point of view, the 'experiments' 
of Anaxagoras and Empedocles with a clepsydra and a wine-skin 
inflated with air (31 B 100; 59 A 68-9) were not experiments, but 
test demonstrations of the thesis that air is corporeal. In both cases 
there was no actual intervention in nature; the phenomenon was not 
taken in isolation but in its 'natural' form, and used to demonstrate 
visually what happens in nature.72 These exercises are akin to the 
more scientific ancient experiments by virtue of their common aim of 
confirming an original hypothesis rather than verifying it or discov­
ering something new by means of the experiment. Admittedly, by 
dint of attempting to confirm their own theories experimentally, 
Greek scientists rebutted competing theories.73 

Evidence of acoustic experiments by the Pythagoreans is scant, 
and chronologically distributed according to a pattern that is already 
familiar to us. We learn of Archytas' experiments from a fragment 
of his Harmonics (B 1), and of Hippasus' experiment with discs 
from a fragment of Aristoxenus (fr. 90); another important source 
is the Peripatetic Adrastus, an older contemporary of Nicomachus 
(ap. Theon. Exp., 59.4 f.). We first hear of Pythagoras' experiments 
from sources of the Imperial period, the same Adrastus and Nico­
machus who attribute to him either too much, or things that are 
incorrect in terms of physics. In Adrastus, Pythagoras not only 
creates a mathematical theory of concords, but also verifies it with 
the aid of almost every experiment known to have been conducted 
in antiquity: 

It seems that Pythagoras was the first to have identified the concordant 
notes in their ratios to one another ... He investigated the ratios 
through both the lengths and the thicknesses of the strings, and again 
through tension arising from the turning of kollaboi, or in a more 
clearly discernible way from the attachment of weights, and also in 
wind instruments through the mdth of the bores or through the tension 
and relaxation of the breath; or again through solid bodies and weights 
such as discs and vessels. For whichever of these is taken according to 

72 We may note that in another instance such intervention did take place. The seer 
Lampon on seeing the head of a ram -with one horn growing in the middle of its 
forehead, declared it to be a miracle, while Anaxagoras cut open the skull of the ram 
and showed that the brain had the form of an egg with its small end turned towards 
the root of the single horn (A 16). 

73 See von Fritz, Grundprobleme, 75. 
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one of the ratios mentioned, other factors being equal, it -will produce 
the concord that corresponds to the ratio (Theon. Exp., 55.lOff., tr. 
Barker). 

Knowing that the pitch of the sound of a string depends on its 
length, thickness and tension, Adrastus, unlike the legendary Pytha­
goras, preferred to demonstrate the ratios of concords on the sim­
plest and most reliable of instruments, the monochord (ibid. 
57.llf.), which consisted of a string stretched along a ruler with 
divisions marked on it, and a movable bridge. For his story of 
Pythagoras' discovery, Nicomachus chose a more complex experi­
ment (Adrastus calls it yvwp,p,wnpov), in which weights were at­
tached to strings. While walking past a smithy, Pythagoras heard the 
ring of hammers on an anvil and recognized an octave, a fifth, and a 
fourth. Delighted by this, he made haste to enter the smithy and by 
means of a series of experiments with hammers established that the 
difference in pitch depended on the weight of the hammers, which 
stood in ratios to one another of 2:1, 3:2, and 4:3. By attaching 
weights in proportion to the weight of the hammers to four strings, 
he obtained an octave, a fifth, and a fourth (Harm. 6). From the 
point of view of physics, this experiment is flawed (the pitch of a 
note is in proportion to the square root of the string tension; to 
obtain an octave, the weight of the hammers should be in the ratio 
4:1, not 2:1), but the tale entered almost all the musical works of late 
antiquity.74 The exception is the Harmonics of Ptolemy, who care­
fully checked all the experiments of his predecessors and came to the 
conclusion that the exercise with the weights did not allow control 
over all the necessary parameters (!, 8). 

The hammer experiment was overturned only in the modern 
age, first by Galileo's father Vincenzo,75 and then again by Marin 
Mersenne. With time Nicomachus' story came to enjoy almost as 
much popularity as it had in antiquity, except that it was negative. 
This led to doubts even about those Pythagorean experiments which 
were, from an acoustic perspective, beyond reproach; thus van der 
Waerden rejected Hippasus' experiment for a long time. This reac­
tion was plainly excessive. By the Imperial period the Presocratics 

74 For evidence, see A. Meriani, 'Un "esperimento" di Pitagora (Nkom. Harm. 
ench. 6, pp. 246-248 Jan)', Gentili and Perusino, Mousike, 82. 

75 C. V. Palisca, 'Scientific Empiricism in Musical Thought', ih H. H. Rhys (ed.), 
Seventeenth Century Science and Arts (Princeton, 1961), 127 ff. 
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had often acquired a mantle of legend; according to Diogenes Laer­
tius, Anaxagoras foretold the fall of a meteorite (II, 10), whereas in 
fact he had merely been seeking an explanation for the phenomenon 
by saying that the heavenly bodies consisted of heated stones. Since 
the time of Bolus of Mende (third or second century), an Egyptian 
who wrote in Greek, Democritus had acquired a series of pseudon­
ymous works in magic and alchemy, such as <PvaiKd Kal µ,vaTLKd 

(B 300). To suppose that the legendary entourage of Nicomachus' 
story is older than Pythagoras, and that it takes us back to the even 
older Idaean Dactyls and the like,76 is like seeing Bolus as distant 
predecessor of Democritus. The story of the smithy is a fabrication 
(probably by Nicomachus himself); the experiment with the weights 
is incorrect in its physics, but not a fabrication. From the experiment 
with two strings of equal length and thickness with different weights 
attached, described by Adrastus, it follows that the pitch of a note is 
in proportion to the tension, and that the tension, in turn, is in 
proportion to the weight (Theon Exp., 64.10 ff.). There is no doubt 
that the ancient musical scientists experimented with all three para­
meters on which pitch depends ( the length, thickness, and tension of 
the string), although they were not always able to express precisely in 
mathematical terms the laws that they found. The experiments of 
Lasus and Hippasus indicate that by the turn of the fifth century the 
practice of experimentation had already been transferred to other 
sounding objects, including some specially made for the purpose. We 
have no reliable evidence that Pythagoras was the one who initiated 
the practice, although there is reason to believe that he participated 
in it. 

In Xenocrates' testimony on Pythagoras' discovery (fr. 87) he does 
not say how Pythagoras investigated musical intervals. In Xeno­
crates' day, the main instrument which served this purpose was the 
monochord, or canon (K,wci>v), so it cannot be ruled out that he 
mentioned Pythagoras' experiments with the monochord, or had 
them in mind. 77 The tradition passed down by Diogenes Laertius 
(VIII, 12) and others, according to which Pythagoras discovered the 

76 Thus Burkert, 376 f.; F. Levin, The Harmonics of Nicomachus and the Pythagor­
ean Tradition (University Park, 1975), 73. 

77 F. Levin, '7Ti\Y)y~ and Td.uls in the Harmonika of Klaudios Ptolemaios', Hermes 
108 (1986), 208; Meriani, 'Teoria', 79 f. Cf. Burkert, 376. 
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division of the monochord goes back at least as far as the end of the 
fourth century: the historian Duris linked the invention of the canon 
with Pythagoras' son Arimnestus. 78 The Sectio canonis, behind 
which there undoubtedly stands a solid tradition of experiments 
with the monochord, was also written around this time (c.300). 
Who invented the monochord and when we do not know. There is 
no evidence of it before the end of the fourth century, and the range 
of opinion is very wide: some place it in the second half of the fourth 
century; others suppose that Archytas experimented with it; yet 
others link this instrument with Pythagoras.79 The invention of the 
monochord could well have been attributed to him, as the discoverer 
of the numerical ratios of concords, in hindsight. The fact remains 
that by Hippasus' day these ratios were already in circulation 
amongst scientists, and he himself was using specially constructed 
instruments to test them. If Pythagoras really knew the ratios of the 
basic concords it would be most natural to assume that he discov­
ered ( or demonstrated) them by means of experiments with one or 
several strings; there was no need to invent the monochord for this 
purpose. 

While Pythagoras' experiments can be reconstructed only hy­
pothetically, an account of Hippasus' experiment was preserved in 
Aristoxenus: 

A certain Hippasus made four bronze discs in such a way that while 
their diameters were equal, the thickness of the first disc was epitritic in 
relation to that of the second (4:3), hemiolic in relation to that of the 
third (3:2), and double that of the fourth (2:1), and when they were 
struck they produced a concord (fr. 90 = A 12, tr. Barker). 

Having made these discs in accordance with 'musical' proportion 
(12:9-= 8:6) and obtained the same intervals as Pythagoras, Hippasus 
thus proved that the ratios Pythagoras had found were correct also 
for three-dimensional bodies and that pitch is in inverse proportion 

78 FGrHist 76 F 23 (see above, 160 n. 60); D. Creese, The Monochord in Ancient 
Greek Harmonic Science (Cambridge, 2010), 97ff. 

79 1) Burkert, 375 n. 22; Barker, GMWii. 497 n. 14; id., Science, 409 n. 75; 2) West, 
Music, 79, 240; 3) S. Wantzloeben, 'Das Monochord als Instrument und als System' 
(diss.; Halle, 1911), 4, 11; Burnet, 106; Heath, i. 46; Heidel, Science, 182 f.; Guthrie, i. 

222 f.; van der Waerden, 37ll f. The suggestion to take as a terminus post quern the fact 
that Aristotle never mentions the canon (Burkert, 375 n. 22) is unconvincing. Nor is 
the canon mentioned by Alristoxenus or Theophrastus, who lived at the time of the 
Sectio canonis (on its dating see above, 294 n. 33). 
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to the thickness of the disc. If one agrees that Pythagoras was 
performing not experiments but observations (this formulation is 
more acceptable to many), Hippasus may well be considered the 
author of the first experiment to give a true mathematical expression 
of a physical law. 80 The experiment with the discs was indeed 
performed to test the hypothesis that pitch depends on one of the 
parameters of the sounding body. Steps were taken to isolate that 
parameter and to show the correlation between the thickness of the 
disc and the pitch of the sound in the clearest possible way. The 
experiment was conducted with objects made specially for the pur­
pose;81 it could easily be reproduced, and its results were expressed 
in mathematical terms. It thus met all the fundamental requirements 
applied to an experiment. 

It is clear that Hippasus was interested not only in mathematical 
harmonics, but also the physics of sound. Relying on the dependence 
of pitch on the length of the string, established by Pythagoras, and on 
his own experiments, he attempted to go further and explore the 
physical nature of high- and low-pitched sounds. This is indicated in 
a passage from Adrastus immediately following the mention of 
Pythagoras' experiments and the demonstration of his discovery on 
the monochord (Theon. Exp., 56.10-58.12): 

Some people thought it proper to derive these concords from weights, 
some from magnitudes, some from movements and numbers, some 
from vessels. Lasus of Hermione, so they say, and the followers of 

8° C£ 'The kind of experimentation which interests historians of physics is the 
deliberate manipulation of physical objects for the purpose of corroborating by their 
behavior a definitely preconceived mathematical rule, or for the purpose of discover­
ing a mathematical rule applicable to their behavior' (Drake, 'Renaissance Music', 
485). 

61 Nothing suggests that Hippasus was using an existing musical instrument. 
KarnaKEVaaE implies that the discs were made specially for the experiment. More­
over, Aristoxenus further notes that Glaucus 'was the first to start playing on discs as 
on a musical instrument', and that this was seen to be a special art, I'>..aVKov T[xv11 
(fr. 90). West (Music, 234, cf. 126) links Hippasus' experiment with the southern 
Italian tradition of metal tube and disc chimes, although it is by no means obvious that 
the bronze cone to which he refers, consisting of discs of varying thickness and 
diameter, was a musical instrument; see P. Zancani Montuoro, ASMG, 15-17 
(1974/6), 42: 'questo bronzo resta enigmatico'. Cf. Barker, Science, 84: 'The essential 
point to glean from this report is that although the apparatus was originally devised 
for theoretical purposes of a student of acoustics and mathematical harmonics, 
Glaucus ... deployed it in the quite different context of practical music-making.' 
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Hippasus of Metapontum, a Pythagorean, pursued the speeds and 
slownesses of the movements, through which the concords arise. . 82 

Lasus and Hippasus ( ot 1rEpl TOv '11r1raaov here, as usual, means 
simply 'Hippasus') in this survey stand for those who derived con­
cords from 'movements and numbers', in particular 'fast and slow 
movements' (-rWv Kiv~aEwv -rd -rUxYJ Kal Tds f3pa8v-r~-ras). There is 
then a lacuna in Theon's text, followed by a description of several 
experiments. The first was conducted with vessels, one of them 
empty, one half full, one a quarter full, and one a third full. If the 
empty vessel was struck, and then one of those containing water, they 
produced an octave, a fourth, and a fifth. 83 The second experiment 
resembled that with the monochord but involved not one string but 
two; the third experiment, with a syringe, is not described in detail 
(ibid. 59.10-60.11). Since the text following the lacuna continues in 
the singular, without the name of the experimenter, and his experi­
ments feature not fast and slow movements but numerical ratios, it 
remains unclear who was conducting them: Lasus, Hippasus, or 
somebody else. 84 Considering the state of the text and Adrastus' 
readiness to link Pythagoras with the most varied experiments, it 
would be rash to attempt to wring too much out of this account. 
Nor does the fact that Lasus was liuked with the interpretation of 
intervals on the basis of numbers inspire confidence: unlike Hippasus, 
Lasus was not a mathematician but a practising musician. Whatever 
the case, Adrastus, whose information may go back to Aristoxenus, 85 

82 Exp., 59.4 £, tr. Barker. The text of the passage is corrupt; Theon's publisher also 
excluded Kai dpi0µ,Wv, but this is not necessary. 

83 If-this experiment is conducted in the way Adrastu8 describes it, the intervals 
derived will be less than an octave, a fourth, and a fifth. These intervals can be derived 
if the column of air inside the vessel resonates. The Peripatetic Problems (XIX, 50) 
mention a similar experiment, also connected with resonance (~xW). 

84 See various versions: Frank, 160; Lasserre, Plutarque, 35 f.; Burkert, 377; G. A. 
Privitera, Laso di Ermione (Rome, 1965), 69f.; van der Waerden, 371 f.; Barker, 
Science, 19. 

85 Privitera, Laso, 44 £, 73 £ Aristoxenus is mentioned twice in the excerpt from 
Adrastus (Theon. Exp., 53.9, 55.15). He in turn mentions Hippaslis (fr. 90) and Lasus 
(Harm., 7.20; fr. 86-7 with comm.). This apart, his description of the Pythagoreans, 
Kai: if,6.aKOVTE<; .,\6yovs OE nvas dp,0µ,Wv El vat Kai T6.x11 np05: Q,.,\.,\71.,\a Jv ot<; T6 TE o,;v Kai 
TO f3apV y{yverm (Harm., 41.21), is repeated in Adrastus' words about Lasus and 
Hippasus: o[ 0€ d1TO Kw1]aEwv Kai: dpo0µ,Wv, in particular TWv Kw1}aEwv Tel. T[].XY/ Kai: Tds 
f3pa0vrfirnc; (Theon. Exp., 59.5 f.). See below on Archytas and Eudoxus: Jv Kw,jurnw 
Elva, rnVs A6yovs (ibid. 61.12 f.). 
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confirms the tradition on Hippasus' acoustic experiments and his 
interest in the physics of sound. 

An excerpt from Adrastus devoted to experiments ends by saying: 

And those in the circle of Eudoxus and Archytas thought that the ratio 
of the concords is nwnbers, they too agreeing that the ratios are in 
movements (€,, Kw17aww dva, -rovs >.oyovs-) and that swift movement is 
high-pitched ... , while the slow is low-pitched.86 

This account draws the views of Hippasus and Archytas closer to­
gether in saying that nwnerical ratios exist not only between the 
dimensions of bodies producing sound, but also between movements 
which generate and transmit sound, or the speed of those movements. 
A fragment of Archytas' Hannonics confirms the affinity in the 
opinions of these two Pythagoreans, who viewed sound as a kind of 
moving body. At the beginning of this work Archytas sets forth the 
theory of his Pythagorean predecessors, oi -rr€pi , .. w,0~µ,a,a (see above, 
§7.4): sound is produced as a result of a collision between two bodies 
moving in opposite directions, or in the same direction but at differ­
ent speeds (B 1). Since we know nothing of Philolaus' acoustic studies, 
it is natural to link this theory with Hippasus, who investigated 'fast 
and slow movements'. 87 Whether Archytas' next thesis, that the pitch 
of a sound depends upon the speed of movement, is also Hippasus' is 
not altogether clear, but fully possible. 88 Archytas sought to prove this 
thesis by various observations and experiments, including the move­
ment of a stick and that of a projectile, the propagation of the human 
voice, of the sounds of auloi, rhomboi, and a reed pipe (kalamos) .. 89 

From his words it seems to follow that he made no clear distinction 
between the vibration frequency of a sounding instrument and the 
speed of propagation of sound (which, as we know, is constant), 
considering pitch of sound to be proportionate to the speed of its 
propagation. This is the standard interpretation of his theory, to 

86 Ibid. 6L.J2-l6 = A 19a, tr. Barker. 
87 Von Pritz, Grundprobleme, 552 f.; Lasserre, Plutarque, 36 n. l. Cf. Burkert, 382 f.; 

Huffman, Archytas, 134 f., 138 f.; Barker, Science, 305. Huffman compares this theory 
with the views of Archelaus and Democritus, but they did not take up acoustics and 
mathematical harmonics and thus cannot be related to ol 11£pl µ.a0~µ.a-ra. 

88 C£ Huffman, Archyuis, 139 f.; Barker, Science, 27 f., 29 n. 19. 
89 It should be noted that here it is not only the monochord that is absent, but all 

stringed instruments. On the basis of B 1 it is therefore hardly possible to conclude 
that the monochord was invented later. 
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which, it is true, some have objected.90 The fact that at first these two 
types of speed were confused is not surprising: it is by no means easy 
to establish that increased speed of vibration does not result in 
increased speed of propagation of sound. The relation between 
pitch and vibration frequency of a sounding instrument was clearly 
formulated for the first time in the foreword to Sectia canonis, 91 

but became firmly established in acoustics only in the seventeenth 
century.92 

Thus there is reason to assert that in the framework of Pythago­
rean harmonics and acoustics the practice of experiments acquired 
the features familiar to us and was joined with mathematical theory. 
Nevertheless, having become a method of confirming a hypothesis 
and obtaining new knowledge, experiments were conducted only 
sporadically. Even if there were more of them in Pythagorean acous­
tics than are known to us, they can hardly be considered regular. The 
methodological importance of systematic experiments was not re­
cognized by the Pythagoreans; this incidentally is typical of all of 
ancient science.93 In the mathematical interpretation of concords the 
Pythagoreans made greater strides than in the physical interpreta­
tion of sound; some of their experiments were incorrect, and others 
misinterpreted. We should not, however, forget that the relation 
between theory and experiment is by no means straightforward. 
Ptolemy's acoustic experiments were much richer, more precise, 
and systematic than those of the Pythagoreans, but even he was 
able to modify their theory only in a few substantive points (some­
times resorting to the ideas of Aristoxenus). For example, in his 

90 Timpanaro Cardini, ii. 326 ff.; C. A. Ciancaglini, 'L'acustica musicale nei primi 
Pitagodci', RAL 9/2 (1991), 47-77. 

91 It was also set down in the Peripatetic De audibilibus (803b-804a) and in a 
quotation from a certain Heradides in Porphyry (In Ptol. Harm., 30.1-30.21). See 
Barker, Science, 373. 

92 Dostrovsky and Cannon, 'Entstehung', 11. 
93 'If, then, scientific investigation in antiquity involved considerable experimental 

activity, we may well ask why it was that Greek science falls short of modern science. It 
falls short in the maturity and the universality of its use of mathematical-experimental 
techniques. There is no question that a mathematical-experimental science existed in 
nascent form, at least, in optics, in statics, and in applied mechanics; [ ... ] and that an 
experimental science existed in zoology and physiology. But the techniques of these 
sciences were not yet commonly considered as the necessary methods in all fields of 
natural investigation. Before mathematical and experimental techniques had become 
the common property of Greek science, that science began to level off' (M. Clagett, 
Greek Science in Antiquity (New York, 1955), 32). 
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Harmonics there is no clear formulation of the relation between 
pitch and vibration frequency. On the other hand, the experiments 
of the Galilei, father and son, who made the next substantial step in 
acoustics, were no more complex or systematic than those of Ptol­
emy.94 Here a decisive role was played by a new theory of sound 
which was not accessible to Greek scientists. 

94 See above, 305 n. 70. 
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Astronomy 

9.1 GREEK ASTRONOMY AND THE ORIENT 

The previous chapter did not touch upon the question of Oriental 
borrowings: there was nothing to be said about Egypt, while Babylo­
nian musical texts partly deciphered recently reveal nothing resem­
bling the Pythagorean theory of music. 1 The situation in astronomy is 
different: an old and firm tradition going back to Herodotus (II, 104, 
109) links its development with the influence of Egypt and Babylon. 
Ancient literature contains a mass of references to the astronomical 
wisdom of the Egyptian priests and the Chaldeans, of whom Pytha­
goras, as we recall, was accounted a pupil.2 As Neugebauer noted half 
a century ago, there is scarcely another chapter in the history of 
science where an equally deep gap exists between an ancient Greek 
communis opinio long accepted by scholars and the results of the 
modern investigations of Babylonian (and Egyptian) sources.3 It 
became plain long ago that most of the evidence of the Greeks relating 
to the astronomy of the Egyptians is apocryphal. Egypt had no 
astronomy other than observations of the stars with the aim of 
compiling a calendar;4 not one record of astronomical observations 
has been found in Egyptian texts. 5 The question of Babylonian 

1 See K. Volk, 'Musikalische Praxis und Theorie im Al ten Orient', in K. Volk et al. 
(eds.), Vom Mythos zur Fachdisziplin: Antike und Byzanz (Geschichte der Musikthe­
orie, 2) (Darmstadt, 2006), 1-46. 

2 See above, 59, 85 n. 105. 
3 Neugebauer, ES, 106. 
4 G. J. Toomer, 'Mathematics and Astronomy', in J. R. Harris (ed.), The Legacy of 

Egypt, 2nd edn. (Oxford, 1971), 45 f. 
5 R. A. Parker, 'Ancient Egyptian Astronomy', in D. G. Kendal (ed.), The Place of 

Astronomy in the Ancient World (Oxford, 1974), 51-64; Neugebauer, HAlVfA ii. 559 ff. 
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influence began to be elucidated only after astronomical cuneiform 
texts were deciphered and systematically compared with Greek. It was 
established that, from the middle of the second century, Greek 
astronomers, particularly Hypsicles and Hipparchus, made use of 
the results of Babylonian observations and calculations.6 This pro­
vided a new impulse for Greek astronomy, enabling it to achieve 
an accuracy which had earlier been impossible, as it moved from 
qualitative to quantitative models. But what was happening in the 
sixth-fourth centuries, when the conceptual fundamentals of Greek 
astronomy were taking shape? 

Unlike some historians of astronomy, who regarded close to the 
majority of the accomplishments of early Greek astronomy as bor­
rowed, Neugebauer dated the beginning of any tangible Babylonian 
influence to the Hellenistic age, when the Greeks and the Babylonians 
found themselves for a long period subjects of the same states. 7 Apart 
from external factors, the reason for such tardy (and one-way) con­
tacts was the differences between the astronomical traditions of Ba­
bylon and Greece, almost as great as those between the mathematical 
ones.8 If the mathematics of the Babylonians was directed towards 
solving specific computational problems, the main aim of their as­
tronomy was to predict correctly the apparent positions of the moon, 
sun, and planets at fixed points above the horizon. To this aim they 
made use, both of observations which they began to make at least from 
the eighteenth century onwards and record systematically from the 
eighth,9 and of calculations based on increasingly complex arithme­
tical schemes. Apart from the objectives of calendar astronomy, the 
Babylonians needed the predictions also for the reason that the move­
ments of the celestial bodies and eclipses of the sun and moon were 
considered to be omens of the course of state affairs, the outcome of 

6 Neugebauer, HAMA ii. 589 ff.; A. Jones, 'The Adaptation of Babylonian Methods 
in Greek Numerical Astronomy', Isis 82 (1991), 441-53. On Babylonian methods in 
Greek astrology see A. Jones, Astronomical Papyri from Oxyrhynchus, 2 vols. (Phila­
de\)'hia, 1999). 

Neugebauer, HA.MA ii. 589 ff.; see also Jones, 'Adaptation', 442 f. 
8 'Periodicity was almost the only theoretical assumption shared by the Babylonian 

schemes and the Greek kinematic models', Jones, 'Adaptation', 444. 
9 A J. Sachs and H. Hunger, Astronomical Diaries and Related Texts from Baby­

lonia, i (Vienna, 1988), 12 ff. The astronomical collection MUL.APIN belongs to an 
earlier period, the 10th cent.: H. Hunger and D. Pingree, MUL.APIN: An Astronom­
ical Compendium in Cuneiform (Horn, 1989), IOf. 
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war, the volwne of the harvest, etc.10 Admittedly, astrology in its 
current meaning, i.e. the doctrine of the connection between the 
destiny of the individual and the movement of the celestial bodies, 
appears relatively late among the Babylonians ( the end of the fifth 
century), while it comes into being on Greek soil only in the Helle­
nistic age. 

In the final stage of its existence, falling in the Hellenistic age, 
Babylonian astronomy turned into a complex, technically developed 
discipline, devising effective methods to calculate and predict the 
apparent movement of the celestial bodies, in particular the moon 
and sun. At the same time it reveals features as distinctive as does the 
mathematics of the Babylonians, lacking in proofs. The Babylonian 
astronomers showed no interest in what was the real, and not the 
apparent, motion of the bodies across the firmament, nor in how they 
were actually positioned in relation one to another. The Greek 
astronomers, from Anaxirnander onwards, were concerned primarily 
to create a geometric model to reflect the true structure of the cosmos 
and explain the apparent motion of the celestial bodies. Babylonian 
astronomy, on the other hand, was in principle ageometric; notions of 
the celestial and terrestrial spheres and of uniform circular motion of 
the planets did not belong to it, nor did any other explanatory 
models.11 The Babylonians could predict lunar eclipses, but were 
uninterested in their causes. Attempting to calculate with the greatest 
accuracy the appearance of the planets at a number of fixed points in 
the firmament, they set them out in an order which in no way 
reflected their actual positions in space.12 Even in the Hellenistic 
period, when Babylonian astronomy acquired complex numerical 
methods, it made no attempt to comprehend the actual arrangement 
of the solar system. The very urge to do this remained alien to it. 
Bearing in mind these distinctions, together with the complexity of 
communicating astronomical knowledge, 13 it should be recognized 

10 S. Parpola, 'Mesopotamian Astrology and Astronomy as Domains of the Meso­
potamian "Wisdom"', in H. D. Galter (ed.), Die Rolle der Astronomie in den Kulturen 
Mesopotamiens (Graz, 1993), 47-59; F. Rochberg, The Heavenly Writing: Divination, 
Horoscopy, and Astronomy in Mesopotamian Culture (Cambridge, 2004). 

11 A. Aaboe, 'Observation and Theory in Babylonian Astronomy', Centaurus 24 
(1980) 14-35; on the one exception see Neugebauer, ES, 108 f.; cf. id., HAMA ii. 577. 

12 See below, 330 n. 63. 
13 See on this point D. R. Dicks, Early Greek Astronomy to Aristotle (London, 

1970), 168 ff.; Lloyd, 'Debt', 292. 
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that the scarcity of Babylonian borrowings during the sixth-fourth 
centuries is entirely natural, the more so since there is no evidence at 
all of contacts in mathematics at that time (above, §7.1) The fame of 
Babylonian astronomers reached Greece long before its geometrical 
astronomy had matured sufficiently to make successful use of the 
numerical methods and parameters of the Babylonians. 

Not one of a number of known instances of borrowing in the early 
period relates to the Pythagoreans. The first instance is Thales' 
famous prediction of the solar eclipse of 585.14 The very idea of 
predicting an eclipse is clearly of Babylonian origin, and it was long 
thought that Thales relied on some Babylonian scheme.15 Later it 
became known that the Babylonians were unable reliably to predict 
solar eclipses for a given point either in the sixth century or later. 16 

This does not mean that the tradition of Thales' prediction is falla­
cious. It is quite probable that he had access to information about one 
of the Babylonian periods, on the basis of which lunar eclipses were 
predicted, and made bold use of it to fix the date of the next solar 
eclipse.17 Thales' 'prediction' came true only through a lucky chance: 
not only did the eclipse take place in the year he named, but it was 
visible in Ionia. The successful prediction reinforced the prestige of 
the famous sage and could have been a model for imitation. Could 
have, but did not. Greek astronomy in the person of Anaximander 
took a different course: the development of kinematic models to 
explain the movement of the celestial bodies. Whereas tradition is 
virtually silent regarding further predictions of eclipses, there were 
many Presocratics who sought an explanation for them. 18 

Herodotus reports that the Greeks learnt of the gnomon, the polos, 
and the division of the day into twelve parts from the Babylonians, 
not the Egyptians (II, 109). The division of the day into twelve parts 

14 Mentioned by Xenophanes (B 19), Heraclitus (B 38), Herodotus (I, 74), and 
Eudemus (fr. 143). See Zhmud, Origin, 239 f. 

15 The scheme was usually thought to be the so-called Saros, a period of 223 lunar 
months, used by the Babylonians to predict lunar and solar eclipses: F. K. Ginzel, 
Spezieller Kanon der Sonnen- und Mondfinsternisse (Berlin, 1899), 167 f., 171 f. 

16 Neugebauer, ES, 142 f; id., HA.MA ii. 604. In fact, no one could do this before the 
18th cent. 

17 Tannery, Science, 60; van der Waerden, Anfiinge, 121 f.; Dicks, Astronomy, 43 f.; 
Zaicev, 191; F. R. Stephenson and L. J. Fatoohi, 'Thales's Prediction of a Solar Eclipse', 
JHA 28 (1997), 279-82. 

18 Anaximander (A 11, 19, 21-2), Xenophanes (A 41), Alcmaeon (A 4), Heraditus 
(A 1, 12), Anaxagoras (A 76) et al. On predictions see Zhmud, Origin, 244 n. 69. 
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(probably by analogy with the division of the year into twelve 
months) was accepted in Egypt as early as the second millenniwn, 
and it is likely that the Greeks adopted it from Egypt rather than from 
Babylon.19 The gnomon (sundial) consisted of a rod perpendicular 
to a plane surface with divisions marked on it. It is possible that 
Herodotus did not see the gnomon in Egypt, but observed it in 
Babylon, though the instrument was actually in use in both cultures. 
The polos is a more complex version of the gnomon, in which the 
shadow of the indicator fell on the concave surface of a hemisphere 
with concentric lines marked on it to indicate the movement of the 
sun. In 430 the polos was used by the Athenian astronomers Melon 
and Euctemon; the very form of the instrument is premised on 
concepts of the celestial sphere which neither the Egyptians nor the 
Babylonians possessed.20 

The possibility that two calendar cycles known in Babylon were 
borrowed - the eight-year, introduced by Cleostratus ofTenedos, and 
the nineteen-year, introduced by Meton and Euctemon - has long 
been discnssed, but no reliable positive data have been found.21 Nor is 
there an end to the old dispute on the degree to which Greek notions 
of the zodiac are dependent on Babylonian. It is now accepted that all 
geometric models, like the ecliptic circle inclined to the celestial 
equator, are of Greek origin, whereas the twelve zodiacal constella­
tions and the twelve signs of the zodiac are of Babylonian origin. By 
whom and when they were adopted remains obscure.22 The case of 

19 R. A. Parker, 'Astronomy', 52; Toomer, 'Mathematics and Astronomy', 56 ff.; 
0. Neugebauer, 'On Some Aspects of Early Greek Astronomy', in Astronomy and 
History: Selected Essays (New York, 1983), 361 f. 

2° Ch. H. Kahn, 'On Early Greek Astronomy', JHS 90 (1970), 114; F. Frandosi, 
'Herod. 2.109: Astronomia come scienza esatta e parti del giorno', A&R 27 (1982), 
172£., 178f. Aristophanes mentions the polos (fr. 169, 227 K.-A.). See A. Rehm, 
'Horologium', RE 8 (1913), 2417 ff.; id., Parapegmastudien (Munich, 1941), 28 f. 

21 For the independence of the Greeks: Neugebauer, ES, 140 f.; id., HA.MA ii. 
619ff.; A. E. Samuel, Greek and Roman Chronology (Munich, 1972), 2lff. For 
borrowing: J. Fotheringham, 'Cleostratus', JHS 39 (1919), 164-84; 45 (1925), 78-83; 
G. Huxley, The Interaction of Greek and Babylonian Astronomy (Belfast, 1964), 4 f.; 
van der Waerden, Anfiinge, 258 f.; A. Bowen and B. Goldstein, 'Meton of Athens and 
Astronomy in the Late 5th Century B. C.', in E. Leichty et al. (eds.), A Scientific 
Humanist: Studies in Memory of A. Sachs (Philadelphia, 1988), 39-81. 

22 See: H. G. Gundel and R. B0ker, 'Zodiakos', RE 19 (1972), 462-543; J.P. Britton, 
'Scientific Astronomy in Pre-Seleucid Babylon', in Galter (ed.), Rolle, 61-76; L. Brack­
Bernsen and H. Hunger, 'The Babylonian Zodiac Speculations on Its Invention and 
Significance', Centaurus 41 (1999), 280-92. 
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the borrowing of the planet names is more definite. In the beginning 
the Greeks had no fixed names for the planets, with the exception of 
Venus, which they called the Evening and Morning Stars, depending 
on the time of its appearance. The names of the planets, first attested 
in Plato's Timaeus (38d: Hermes) and then all five in the Epinomis 
(986e-987a: the stars of Hermes, Aphrodite, Ares, Zeus, and Kronos), 
are fully analogous to the Babylonian. It is typical that the Greeks 
took from Babylon the names, but not the order of the planets, which 
did not correspond to their actual location in space: Marduk (Jupiter), 
Ishtar (Venus), Ninurta (Saturn), Nabu (Mercury), Nergal (Mars).23 

That is, I suggest, all that is more or less credibly known of 
Babylonian influence on Greek astronomy in the first three centuries 
of its development. In principle, all the information given above could 
have been conveyed orally, including by Babylonian visitors to Greece. 
One of them could have been the xaAoaios who visited Plato not long 
before his death. Philip of Opus, Plato's secretary and author of works 
on astronomy, reports the conversation of this 'Chaldean' with 
Plato,24 from which it might follow that he also spoke with him. 
Interestingly, it is in the Epinomis, of which Philip is usually consid­
ered to be the author, that the names of all five planets first appear, and 
it is said that the barbarians were first to study astronomy, and the 
Greeks, adopting their knowledge, would perfect it (986e-987e). 
We seem to have a meeting in the course of which the learning of 
the Orient was ready to fall onto the 'fertile soil' of the Occident! What 
we learn from Epinomis, however, is a disappointment. Philip writes 
that astronomy began in Egypt and Syria (Babylon), because the sky 
there is always clear, to which a contemporary commentator re­
sponds: Egyptian astronomy was very primitive, and the famous 
clear skies in Babylon are a cliche which does not reflect reality.25 

More important is that nothing in Epinomis suggests that Philip 
gained access to some new data which had hitherto been inaccessible. 
The astronomy of Epinomis is entirely congruent with the level known 
through Plato's dialogues.26 

23 This was the Babylonian order of the 5th cent. Later it was replaced by another: 
Ju~iter, Venus, Mercury, Saturn, Mars (Neugebauer, HA.MA ii. 690). 

4 Doran di, Filodemo, 132 f., 219 f. 
25 Neugebauer, ES, 98. 
26 L. Taran, Academica: Plato, Philip of Opus, and the Pseudo-Platonic Epinomis 

(Philadelphia, 1975), 98 ff. 
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Aristotle's evidence presents a similar case. Speaking about the 
occultation of Mars by the moon, he adds, 'Similar observations 
about the other planets are recorded by the Egyptians and the Baby­
lonians, who have been watching the stars from the remotest past, 
and to whom we owe many incontrovertible facts about each of them' 
(Cael. 292a5-9, tr. Guthrie). As usual the Egyptians are irrelevant 
here: no records of planetary observations have yet been found in 
Egypt. Information about observations by the Babylonians is factually 
sound. Had this passage been written by Hipparchus, not Aristotle, 
no suspicions would have been aroused. Yet how did Aristotle gain 
access to Babylonian data, and why is there no trace of their use in 
him or among the astronomers of the fourth and even the third 
centuries?27 From what is said by Philip and Aristotle, it follows 
that there were tales about Oriental astronomy circulating in Athens 
in the fourth century, the ubiquitous Egyptians always figuring along­
side the Babylonians, 28 but the stage of borrowing technical data had 
not yet been reached. The actual synthesis of Greek theories and 
Babylonian calculations came about only in the mid-second century, 
when Greek astronomy reached a level at which it was able to make 
use of them and when the data themselves were translated into Greek 
by a Babylonian. 29 

27 Neugebauer, HAMA ii. 608. In his commentary on this point Sirnplicius (In 
Gael., 506.8 f.) reports, referring to Porphyry, that Aristotle's nephew, Callisthenes, a 
member of Alexander's expedition, sent back from Babylonia records of observations 
over 31,000 years (!). 

28 The tendency continued in later times. The Peripatetic Adrastus (ap. Theon. 
Exp., 177.9 ff.) stated that the Babylonians made use of arithmetical methods in 
astronomy and the Egyptians geometrical. Since, unlike the Greeks, they did not 
study the nature of celestial phenomena, they themselves rendered their methods 
imperfect. Clearly the Egyptians are inserted into this passage for the sake of 
symmetry. 

29 'Greek astronomy was not ready for the Babylonian lesson until the work of 
Apollonius of Perga (c. 200 BC) on epicyclic models', A. Aaboe, 'Babylonian Mathe­
matics, Astrology and Astronomy', in J. Boardman et al. (eds), The Cambridge Ancient 
History, iii/2, 3rd edn. (Cambridge, 1991), 291. Of the Babylonian astronomers of the 
3rd-2nd cents., Soudines is known (Strab. XVI,1,6; Vett. Val, p. 354.3 Kroll), who 
lived around 240 at the court of A ttalus, king of Pergamon, and wrote on astrology in 
Greek: W. Hiibner, 'Zurn Planetenfragment des Sudines (Pap. Gen. inv. 203)', ZPE 73 
(1988), 33-42, 109-10, and also Seleucus of Seleucia, an older contemporary of 
Hipparcbus (Neugebauer, HAMA ii. 610[.). Some historians believe that Hipparchus 
had personal access to cuneiform data: G. J. Toomer, 'Hipparcbus and Babylonian 
Astronomy', in Leichty et al. (eds.), Scientific Humanist, 353-62; Jones, 'Adaptation', 
443. See also A. Jones, 'Evidence for Babylonian Arithmetical Schemes in Greek 
Astronomy', in Galter (ed.), Rolle, 77-94. 
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9.2 PYTHAGOREAN ASTRONOMY 
BEFORE PHILOLAUS? 

The development of Pythagorean astronomy before Philolaus is very 
poorly documented. Unlike mathematics, we have practically no 
evidence about Pythagoras' astronomy from the Classical period. 
Unlike harmonics, Hippasus made no mark in astronomy. Practically 
nothing is known of Archytas' astronomy either.30 It was in astron­
omy that Philolaus, on the other hand, displayed originality and also 
had non-Pythagorean teachers, so it is only with caution that he can 
be made use of as a source on early Pythagorean astronomy. 
A Pythagorean stratum cannot be distinguished in the generalizing 
works of the end of the fourth century, Euclid' s Phenomena and the 
two treatises of Autolycus of Pitane, at least with the same degree of 
reliability as in Euclid's Elements or Sectio canonis. To some extent 
they can be substituted by Plato's astronomical system, presented in 
the Republic and in Timaeus; it must be borne in mind only that Plato 
did not copy Philolaus or the earlier astronomy of the Pythagore­
ans.31 A reconstruction of early Pythagorean concepts is made still 
more complicated since astronomy, as a hypothetico-deductive 
science, has a logic of development different from that of mathe­
matics. Once it had been proved in the fifth century that the sum of 
the angles of a triangle is equal to two right angles, it is hard to 
imagine that a geometrician of the fourth century might have a 
different view. Astronomical propositions do not have the absolute 
incontestability of theorems. Hence in this area bold ideas appearing 
too early often yield to the pressure of 'obvious' facts and must wait 
many decades to become firmly established, like the idea that the 
earth is a sphere, or even centuries, like the heliocentric system of 
Aristarchus of Samos. 

As if trying to make up for the paucity of classical sources, later 
tradition ascribes too much to Pythagoras: assigning the word 
'cosmos' to the universe, discovering the sphericity of the earth, 
the obliquity of the ecliptic, and the planets' own motion along the 

30 A fragment ofEudemus' Physics briefly sets out Archytas' contention that beyond 
the celestial sphere there is infinity (fr. 65 = A 24; Huffman, Archytas, 540 ff). It has no 
direct bearing on astronomy. 

31 Van der Waerden (433 ff.) believed that Plato's astronomy derived from the 
Pythagoreans. 
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ecliptic, dividing the celestial and terrestrial spheres into zones, 
identifying the Morning and Evening Stars with Venus, discovering 
the 'great year', etc.32 Most of this information derives from the 
Vetusta placita, a first-century doxographical compendium which 
represents Thales and Pythagoras as the sources of virtually all the 
fundamental notions of Greek astronomy.33 How it was that this 
image took shape is shown by a lemma in Aetius: 'Some ascribe this 
opinion [i.e. Hipparchus' opinion on visual rays] also to Pythagoras, 
as an authority in the mathematical sciences.'34 The.fame of Pytha­
goras as an expert in mathemata was sometimes sufficient for some 
scientific notion to be attributed to him. The same tendency is 
typical not only of doxography. The quite competent Introduction 
to Astronomy of Geminus, who, like the author of the Vetusta 
placita, belonged to the school of Posidonius, also notes the funda­
mental role played by the Pythagoreans in establishing mathematical 
astronomy, 

The hypothesis underlying the whole astronomy is that the sun, the 
moon, and the five planets revolve at constant speed in the direction 
opposite to that of the universe. The Pythagoreans were the first to 
approach such investigations, and they assumed that the motions of the 
sun, the moon, and the five planets are circular and uniform (I, 19). 

Eudemus in his History of Astronomy attributed to Eudoxus the 
principle of 'saving the phenomena' by means of uniform and or­
dered circular movement; the Peripatetic Sosigenes in the second 
century AD made Plato its author. 35 Geminus is somewhere between 
these two positions: he does not yet mention Plato, but the arguments 
he ascribes to the Pythagoreans are of a Platonic nature.36 Platonized 
Pythagoreanism, inseparable from pseudo-Pythagorean literature, 
was also reflected in the doxography, which systematically links the 

32 Aetius II,1,1 (the cosmos), 11,12,1 (division of the celestial sphere into zones), 
III,14,l (division of the earth into zones), II,12,2 (obliquity of the ecliptic), Il,32,2 (the 
'great year'); Apollodorus of Athens (FGrHist 244 F 91), D.L. VIII) 14 (Venus) and 48 
(sphericity of the earth). 

33 See above, 239 n. 1. On the Vetusta placita see above 259 n, 68,302. 
34 

'
1Bvwi Ka/; II v0ay6pav Tfj 86fo rnV77J avvEmypd<j>ovaw Un 8~ /3E/3mwrf/v TWv 

µa011µdTwv (IV,13,10). 
35 Eud. fr. 148 =cc Simpl., In Cael., 488.18-24; Zhmud, Origin, 86f., 231 f. 
36 It is impossible to imagine that the divine and eternal celestial bodies might 

move at times fast, at times slowly; their immortal nature assUiiles only a uniform 
circular motion (I, 19 f.). 
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teachings of Plato and the Academy with Pythagoras.37 The subse­
quent development of Platonism and the appearance of neo-Pytha­
goreanism reinforced even further Pythagoras' position as Plato's 
forerunner. He appears as such, for example, in Adrastus' commen­
tary on the Timaeus (first half of the second century AD), already 
familiar to us (above, §8.3): while Plato, as it turns out, knew the 
theory of epicycles ( devised at the end of the third century by 
Apollonius of Perga), it is to Pythagoras that the discovery of the 
uniform circular movement of the planets along the ecliptic, which 
Geminus connected with the Pythagoreans, is attibuted: 

The apparent variety in the motion of the planets arises because they, 
bound to certain circles and spheres of their own and moved by them, 
appear to us to be carried through the signs of the zodiac, as Pythagoras 
was first to perceive; thus to their movement, uniform, simple and 
regular by itself, is added accidentally something erratic and irregular. 38 

Nicomachus also had something to say on this. According to Sirnpli­
cius (In Cael., 507.12 f.) he attributed to Pythagoras the theory of 
excentres; he was followed by Iamblichus. In VP 31 Iarnblichus 
asserts that it was thanks to Pythagoras that the correct concept of 
the motion of the celestial bodies became established, including ex­
centres and epicycles. Proclus' Hypotyposis, which begins with the 
words ID.6.Twv µh ,l µAyas, also connects Pythagoras and the Pytha­
goreans with the theory of excentres and epicycles, since this hypoth­
esis is the most economical, and corresponds to the nature of the 
divine bodies (I,34). So a distinct tendency emerges: the greater the 
significance acqnired by the figure of Plato, who knew in advance 
the answers to all the most important questions, the more accom­
plished became the astronomy of his predecessor Pythagoras. 

Returning to the fourth-century tradition, we note that, as a rule, 
it links Pythagoras with astronomical studies as a whole, while attri­
buting to the Pythagoreans, both individual and anonymous, more 

37 See above, 90 n. 128, and below, 423 f. Kerschensteiner (Kosmos, 228 f.) is right 
to connect this tendency with Stoic revision of the doxography. 

38 Theon. Exp,, 188.25f. (Plato), 150.12ff. (the Pythagoreans). On Adrastus' pre­
dilection for Platonism and Pythagoreanism see P. Moraux, Der Aristotelismus bei den 
Griechen, ii (Berlin, 1984), 304f. Burkert, 325 n. 10: 'Adrastus makes Pythagoras the 
inventor of epicycles and excentres', but this does not directly follow from Adrastus' 
words. 
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specific achievements. At the beginning of the fourth century Iso­
crates portrays Pythagoras as a pupil of the Egyptian priests, whose 
studies include astronomy (Bus. 23, 28). At the end of the same 
century Neanthes and, probably, Timaeus write that he studied 
under the Babylonian Chaldeans, famous for their astronomy; the 
poetry ofHermesianax also connects him with astronomy.39 Testify­
ing to Pythagoras' fame as an expert in mathemata, these writers 
provide no details. Plato's sole mention of the Pythagoreans (Res. 
530d) relates to astronomy and harmonics as kindred sciences and 
is based on Archytas' ideas (B 1). Aristotle more than once discussed 
the Pythagoreans' astronomical theories, but he was writing of 
o/ IIv0ay6p<w, as a whole, including when dealing with Philolaus' 
system.40 Only once, in the Protrepticus, does Pythagoras figure in 
connection with astronomy. Even here, however, the subject is a 
saying attributed to the renowned sage: man is born to observe 
the heaven (TO 0caaaa0ai T0v oVpav6v), not any specific theories or 
discoveries.41 Although Aristotle did not exclude Pythagoras from 
those of whom it is reasonable to speak in the context of observing the 
firmament, evidently he had no sound information about the results 
of these observations. Nor did Theophrastus and Eudemus, who 
studied the history of astronomy and collected valuable evidence of 
the discoveries of Thales and Anaximander. 42 It is unclear whether 
Theophrastus referred to anything relating to Pythagoras' astronomy 
in the Opinions of the Physicists; where the same discoveries are 
attributed to both Pythagoras and Parmenides, Theophrastus favours 
the latter (see below). In any case the system of Philolaus was 
represented in Theophrastus' doxography, as were Alcmaeon' s the­
ories, and the theory of Ecphantus and Hicetas of the earth's diurnal 
rotation about its own axis.43 Eudemus' History of Astronomy 

39 See above, 59, 85 n. 105. 
4° Cael. 293al8 ff., Met. 985b23 ff., fr. 203-4. 
41 Fr. 18, cf. above, 56, and below, 428 f. An analogous saying is ascribed to 

Anaxagoras: to observe the heaven and the stars, sun, and moon upon it (fr. 19). It 
would be wrong to diminish the importance of that fragment by referring to the fact 
that the Protrepticus was written at the Academy, when Aristotle viewed the Pytha­
goreans through the eyes of his colleagues; see above, 57 f. 

42 See Zhmud, Origin, 238 ff. 
43 Alcmaeon (Aet. II,16,2, 22,4, 29,3); Philolaus (II,7,7, 20,12, 30,1; III,11,3, 13,2); 

Ecphantus (Il,1,2; III,13,3), Hicetas (fr. 240 FHSG). Archytas was absent from the 
Opinions of the Physicists, probably since he was considered to be a mathematician 
(Zhmud, Origin, 127 ff., 131 f.). 
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ascribed the order of the celestial bodies to the Pythagoreans (fr. 146), 
saying nothing about Pythagoras himself. 

Aristoxenus might be regarded as the one exception among the 
Peripatetics. 'According to Aristoxenus the musician,' Diogenes Laer­
tius remarks, 'Pythagoras was first to introduce weights and measures 
into Greece. It was he who first declared that the Evening and 
Morning Stars are the same, though others say it was Parmenides.' 44 

It is quite possible that the words about Venus belong to Aristoxenus, 
but this cannot be asserted confidently: Diogenes frequently 'patched 
together' different authors' reports. 45 Moreover, if these are the words 
of Aristoxenus, their juxtaposition with the assertion that Pythagoras 
was the first to introduce into Greece weights and measures casts 
doubt on them. The chief obstacle is that the version which makes 
Parmenides author of this invention (28 A 40a) derives from Theo­
phrastus and relies on a written source, the poem of Parmenides. 
Aristoxenus' version could not have relied on such a source. 

Parmenides competes with Pythagoras in relation to the author­
ship of two more discoveries: the sphericity of the earth and its 
division into zones. In both cases the Eleatic is supported by an earlier 
and more reliable source, Theophrastus in the first instance and 
Posidonius in the second.46 It follows from the very names of the 
zones (Arctic from JJ.pKTos, the Great Bear; Antarctic its opposite) 
that initially the division into zones related to the celestial sphere and 
was then assigned to the earth. In turn the division of the celestial 
sphere into zones is premised on concepts of a celestial equator and 
two tropic circles at the points at which the equator is intersected by 
the inclined zodiac circle. In Aetius the division of the celestial sphere 

44 
Ka/, 1rpW-rov Els -rol!s 'EN\Tjvas µhpa Kal arn8µ,cl ElaT)y~aaa0a, (sc. T0v llu0a­

y6pav), Ka0d c/yryaiv ApwT6ftvos d µovaiK6s. 1rpC.n6v TE "Ea1rEpov Kal <l>wurf;6pov T0v 
aiJTOJJ 1d1rEi:v, oi 8€ ef;aai JI apµEV(Orp, (VIII, 14 c;;cc Aristox. fr. 24). Favorinus mentioned 
Parmenides (fr 46 ;;;;c D.L. IX, 23). See Burkert, 307 n. 401. In place of the manuscript 
reading Ws </;TJa. Ilapµ,tv{Orrs Wehrli accepted Casaubon's conjecture oi OJ lpaai 
Ilapµ,Ev{8T/v. Diels proposed in his apparatus Ws rfrqcn <rnb IIapµ,i:A8ris (A 40a). 
Marcovich accepted an old conjecture by Karsten, Ws- <8E rJ!af3wpfv6s-> rjJria• 
ITagµ,EvtOriv, 

4 As distinct from Wehrli, Diels left to Aristoxenus only the report on weights and 
measures (14 A 12), as does Burkert, 415 n. 79. Giangiulio, Pitagora, i, test. 63, follows 
Wehrli. 

46 Theophrastus (D.L. IX, 21 and VIII, 48 = 28 A I, 44 = fr. 227E FHSG). 
Posidonius (fr. 49b cc= 28 A 44a), see also: Achil. Isag. 31, p. 67.27 (from Posidonius); 
Aet III, 11,4. Diogenes Laertius ascribes to Pythagoras the sphericity of the earth (VIII, 
48), and A€tius its division into zones (III,14,1). 



Astronomy 327 

is attributed to 'Thales, Pythagoras, and their successors' (II,12,1), 
while a more accomplished variant of the division of the earth into 
zones (II, 14, 1) than that which Posidonius connects with Parmenides, 
is ascribed to Pythagoras alone. All this inspires no confidence and 
compels one to perceive retrospective projection in evidence about 
Pythagoras. Nevertheless Pythagoras was generally favoured in this 
contest by researchers until the middle of the twentieth century.47 

Much of this is related to serious problems in the interpretation of 
Parmenides' teaching. Were the author of the discoveries named 
above to be Parmenides, to whom some attribute also the idea that 
the moon shines with reflected light,48 this would make him the 
leading astronomer of his time. This is, however, countered by the 
first (and major) part of his poem, according to which the world 
perceived by the organs of sense is no more than an illusion, while 
real being is a spherical body, eternal and immutable. It is also 
contradicted by the fact that his pupils Zeno and Melissus saw him 
predominantly as a metaphysician and logician, with which most of 
the researchers of Parmenides in the second half of the twentieth 
century concur, showing little interest in his astronomy. Theophras­
tus had a different view of Parmenides, but the fragments accessible 
to us do not support his interpretations regarding Venus and 
the sphericity of the earth, though neither do they contradict them. 
In the context of such significant discoveries by Parmenides, it seems 
particularly paradoxical that no one yet has succeeded in compre­
hending how his celestial system looked as a whole. To reconstruct it 

47 Pythagoras or Pythagoreans before Parmenides were supported for the spheri­
dty of the earth by: Tannery, Science, 214; F. Hultsch, 'Astronomie', RE 2 (1896) 1832; 
T. L. Heath, Aristarchus of Samas (Oxford, 1913), 48f., 64t; Burnet, 44, 191; 
W. Nestle, 'Parmenides', RE 18 (1949), 1556; Timpanaro Cardini, i. 128 n.; Guthrie, 
ii. 65; Tar.in, Parmenides, 266. Dicks, Astronomy, 51, 64, 72 f., rejected the priority of 
Parmenides in favour of Sth-cent. Pythagoreans, von Fritz, Grundprobleme, 145 ff., 
150, in favour of Anaxagoras. 

48 B 14-15; Aet. Il,26,2 = A 42 (in 11,28,5 this idea is ascribed at once to six 
philosophers, including Pythagoras, Parmenides, and Anaxagoras); G. WOhrle, 'Wer 
entdeckte die Quelle des Mondlichts?', Hermes 123 (1995), 244-7. Diels contested the 
authorship of Parmenides (Parmenides Lehrgedicht, llO; DK I, 243 n.). Plato (Crat. 
409a = 59 A 76) and Hippolytus (Ref I,8,10 = A 42), who made use of a source going 
back to Theophrastus, testify in favour of Anaxagoras. See D. O'Brien, 'Derived Light 
and Eclipses in the Fifth Century', JHS 88 (1968) 114-27: in Parmenides the moon 
shines, not with reflected light, but with light derived from the sun. 
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appears hopeless, owing both to a lack of evidence and to his 'inten­
tional use of ambiguity'.49 

Many followed Tannery in seeing the solution of the problem in 
that the second part of Parmenides' poem, which dealt with the 
deceptive 36(a, of mortals, contained in the main the cosmological 
concepts of Pythagoras or of the Pythagoreans.50 Tannery also sug­
gested that Zeno's aporias be seen as predominantly an anti-Pytha­
gorean polemic.51 Both these directions of interpretation have been 
exhausted, almost without producing any tangible result. Pythago­
rean influence on Parmenides, perceptible for example in his logical 
argumentation (above, §7.2), is still possible in the field of astronomy 
too. Unfortunately there is nothing on which this hypothesis can be 
tested: the astronomy of Hippasus is unknown, nor does any one of 
the discoveries attributed to the Eleatic appear in Alcmaeon, who was 
older than Parmenides.52 Eudemus' History of Astronomy, which 
focused on discoveries in mathematical astronomy, 53 has nothing to 
say about Parmenides. This stands against Parmenides but, in this 
case, argumentum ex silentio is not decisive. Even if Theophrastus 
and Posidonius overvalued Parmenides,54 we have no more reliable 
evidence about Pythagoras to set against them. 

49 Kahn, 'Astronomy', 105 n. 22. Similarly Burkert, 307 n. 40; KRS, 259. Suggestive 
in this sense are disagreements in the treatment of Parmenides' cosmology: 
A. Finkelberg, 'The Cosmology of Parmenides', AJP 107 (1986) 303-17; K. R. Popper, 
'How the Moon Might Throw Some of Her Light upon the Two Ways of Parmenides', 
CQ 86 (1992), 12-19; T. Drvota, 'Die Kosmologie des Parmenides', LF 129 (2006), 
1-50. 

50 Tannery, Science, 236; F. Boll, 'Finsternisse', RE 6 (1909), 2342; Nestle, 'Parme­
nides', 1556 f.; Burnet, 185; Guthrie, ii. 65; Tarin, Parmenides, 266. 

51 Tannery, Science, 258 ff. This idea was developed by Cornford, 'Mysticism and 
Science'; Burnet, 314 ff.; J.E. Raven, Pythagoreans and Eleatics (Cambridge, 1948), 43-
65; see below, 413 f. 

52 Empedocles (B 45) repeats Parmenides' words about moonlight, d,\,\6Tpiov ef;Ws, 
cf. 28 B 14. To be sure, he was also influenced by Anaxagoras, the first to explain 
correctly eclipses of the moon: D. O'Brien, 'The Relation of Anaxagoras and Empe­
docles', JHS 88 (1968), 93-113; id., 'Derived Light'. 

53 Zhmud, Origin, 250 f. 
54 On Parmenides' division of the earth into zones see: H. Berger, 'Die Zonenlehre 

des Parmenides', BSGW 47 (1895), 82 f., 106 f; A. Fresa, 'Parmenide di Elea e la teoria 
delle zone celesti e terrestri', AAP 12 (1962/3), 263-74; K. Abel, 'Zone', RE Suppl. 14 
(1974), 996ff. Abel attributes the discovery of the obliquity of the ecliptic to Oeno­
pides; Kidd (comm. to Posid. fr. 496) believes that Parmenides had no astronomically 
based theory of zones. 
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If we cannot firmly establish the authorship of the discoveries 
attributed to Pythagoras and Parmenides, their subsequent history 
may shed light on them. The terrestrial and celestial spheres are first 
clearly attested in Philolaus, and the division of the celestial sphere 
into zones in his contemporary, Hippocrates of Chios. In both cases 
the planets move in circular orbits along the ecliptic. 55 This provides a 
reliable terminus ante quern, c.430, from which we can proceed to 
earlier stages. Hippocrates' geometry was indubitably founded on 
Pythagorean (above, §7.4), but what was the situation with his astron­
omy? In Philolaus' system all the heavenly bodies - the stars, the five 
planets, the sun, the moon, and also the earth and the counter-earth 
which he postulated - revolved about a central fire, Hestia. The 
introduction of Hestia and the counter-earth, the transformation of 
the earth from the centre of the universe into one of the planets -
these and other innovations clearly indicate that Philolaus' system 
was preceded by another, geocentric system. The question is only 
whether that system was Pythagorean. Burkert was quite correct to 
emphasize that question,56 there being quite enough traces of various 
influences on Philolaus to reject a simple extrapolation of his ideas 
onto early Pythagorean astronomy. Moreover, evidence about Pytha­
goras being highly problematical and evidence about Hippasus lack­
ing, it is the existence of early Pythagorean astronomy which requires 
demonstration. 57 

Burkert's reply to the question he poses is quite predictable: 
Pythagorean astronomy before Philolaus was pre-scientific. It is 
based, not on geometric models, but on notions known to us from 
the 'symbols': 'The planets are the dogs of Persephone', etc. Philo­
laus' detailed knowledge of the five planets does not derive from 
Pythagorean tradition, but was borrowed by the Greeks from Baby­
lon not long before him. 58 The result has been that valid criticism of 

55 42 A 5; 44 A 2L The celestial sphere was in Parmenides (B 8), and possibly 
earlier in Anaximenes: A 12-13; Kahn, 'Astronomy', 106 ff.; G. WOhrle, Anaximenes 
aus Milet (Stuttgart, 1993), 72f. 

56 'That the astronomy which preceded the Philolaus system was Pythagorean. 
is nothing but a historical hypothesis, which cannot be corroborated or refuted by the 
inner logic of the history of science, but must be known from the external testimony', 
Burkert, 303. 

57 Kahn, 'Astronomy', 109 n. 36: 'This does not mean that there was no Pythago­
rean astronomy around 500 B. C.; only that we can scarcely hope to know anything 
about it'; similarly Kahn, 38. 

58 Burkert, 310f., 313,330. 
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late antique and contemporary 'pan-Pythagoreanism' 59 goes to the 
opposite extreme: rejection of any contribution to astronomy by the 
early Pythagoreans and relativization of Philolaus' contribution to it. 
In fact, we should not assume a priori that any 'symbol' is more 
ancient thau any scientific idea; a historical analysis of the sources is 
required. We are reminded that the 'symbol' of the dogs of Perse­
phoue occurs first in the third century AD in Clement of Alexandria 
and Porphyry,60 and nowhere else. Porphyry attributes the group of 
astronomical 'symbols' to Aristotle, but this attribution is doubtful, 
the more so since two of the four 'symbols' are not mentioned 
anywhere else.61 Since there is nothing in the 'symbol' itself of the 
planets which might lead us to the beginning of the fifth century,62 it 
is as wrong to adduce it with the aim of reconstructing Pythagorean 
astronomy as to adduce Iamblichus' words on excentres and epi­
cycles originating with Pythagoras (VP 31). Nor is there anything to 
confirm a 'Babylonian trace' in Philolaus' system. In Philolaus the 
order of the heavenly bodies (with the exception of Hestia and 
counter-earth) coincides with that accepted in the fourth century 
(see below) and has nothing in common with the Babylonian order 
of the planets. 63 

Let us turn our attention to a number of testimonies which connect 
Philolaus' teaching of the planets with the views of earlier Pythago­
reans. In Anaximander the planets had not yet been identified as a 
separate group. Anaximenes evidently marked them out as distinct 

59 The ancient tradition on the Pythagoreans as the authors of the theory of 
epicycles retained its attraction right up to recent times: van der Waerden, 450 f. Cf, 
criticism: Burkert, 323 f. 

6° Clem. Strom. V,8,50; Porph. VP 4L On their dependence on neo-Pythagorean 
sources see above, 187 ff. 

61 VP 41 ;;;c Arist. fr. 196. See above, 199 n. 117. That this group is missing from 
Aelian, Diogenes Laertius, and Iamblichus, who preserved most of the 'symbols' 
derived from Aristotle's book (Burkert, 167 £), makes it particularly suspicious. 

62 The first appearance of the planets as living beings is in Plato's Timaeus: 
W. Gundel and H. Gundel, 'Planeten', RE 20 (1950), 2022, 2052. It remains unclear 
why the planets are the dogs of Persephone; M. P. Nilsson, 'Die astrale Unsterblichkeit 
und die kosmische Mystik', Numen 1 (1954), 108: 'Was sie damit meinten, ist dunkel'; 
similarly Gundel and Gundel, 'Planeten', 2022. The range of interpretations is very 
wide: Huffmeier, Spriiche, 253 f. In traditional Greek religion the planets were not 
regarded as divinities (Nilsson, GGR i. 839ff.); on Akmaeon (A 12) cf. below, 318. 

63 See above, 320 n. 23. 
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from the fixed stars, but said nothing specific about them. 64 Aetius 
has this to say about Alcmaeon: 

Some mathematicians believe that the planets move from west to east in 
a direction opposite to the movement of the fixed stars. Alcmaeon 
agrees with this.65 

Let us first be precise: p,a0711wnKoi are unrelated to the Pythagorean 
mathematici; the name was given to mathematicians who specialized 
in astronomy,66 The opinions of a number of astronomers (Eu­
doxus, Aristarchus, Eratosthenes, and others) were included in the 
Vetusta placita, their individual opinions figuring under their names 
and their common opinions normally attached to analogous views 
expressed earlier by the 'physicists'.67 Thus Alcmaeon was men­
tioned in Theophrastus without any p,a071p,ar,Koi. Alcmaeon's as­
tronomical views produce a contradictory impression. On the one 
hand, he considered the sun to be flat and had a naive explanation 
for lunar eclipses (A 4). On the other, he was aware that the planets, 
sun, and moon, apart from their diurnal movement, have also an 
annual movement along the ecliptic from west to east, i.e. rise each 
day further to the east in the zodiacal constellations. Few, however, 
have been bold enough to claim that the doctor and natural philo­
sopher Alcmaeon was himself responsible for the discovery of 
the independent motion of the planets from west to east. Most 
historians have believed that he gained this knowledge from Pytha­
goras or one of his pupils, otherwise remaining loyal to old Ionian 
views. Others have perceived here Babylonian influence, while yet 
others have totally rejected Aetius' report. 68 Although Alcmaeon' s 

64 A 14; Gundel and Gundel, 'Planeten', 2042; H. Schwabl, 'Anaximenes und die 
Gestirne', WS 79 (1966), 33-8; WOhrle, Anaximenes, 72. 

65 Aet. 11,16,2-3 = 24 A 4: (rWv µa87JµanKWv nvEs) ToVs 1rAav~rns rols drrAav€cnv 
d1rO OvoµWv J7r' dvaToAds dvTir/,€pw0ai. TOVTcp 8€ avvoµoltoyEf Kai 14.,\Kf.udwv. 

66 Thus Festugiere, 'Memoires', 430 n. 2; Burkert, 332 n. 45; cf. Timpanaro Cardini, 
i. 128 n.: the mathematicians are Pythagoreans. For more detail see Zhmud, Origin, 
295 f. 

67 See Zhmud, Origin, 296. C£ Aet. 11,15,5: TWv p.a071µ,aTiKWv nv€, µ€v <iJ, llAd.Twv 
tpaa/v dvai T~v Tdfw TWv danfpwv, nv€, 0€ µEaov 1rdvTwr TDr ijAwr. It is incorrect 
therefore to regard the mention of Akmaeon as an 'afterthought' and 'later addition' 
(thus Burkert, 311 n. 64, 332 n. 45); on the contrary the mathematicians are a later 
addendum. 

68 The Pythagoreans: Tannery, Science, 213 f.; Heath, Aristarchus, 49 f.; Burnet, 
195; Gundel and Gundel, 'Planeten', 2043; Timpanaro Cardini, i. 128 £ Babylonian 
influence: van der Waerden, 436. Dicks, Astronomy, 74f., was sceptical of Aetius' 
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knowledge seems too advanced for the beginning of the fifth cen­
tury, we have a similar situation with the sphericity of the earth: at 
least half a century separates Parmenides, if he was the one to 
express this idea, from Philolaus, who shared it. After Akmaeon, 
the circular movement of the planets along the ecliptic is adduced in 
Oenopides, born roughly when Alcmaeon's book appeared (c.490/ 
85). I know of no more suitable candidate for this discovery in the 
interval between them. 

The evidence of Aetius implies that the motion of the planets along 
the ecliptic is circular, as we see later in Philolaus and Hippocrates. It 
would seem that this view found reflection also in Alcmaeon's notion 
of the immortality of the soul, passed on by Aristotle. The soul is 
immortal because, like all divine celestial bodies, it is in constant 
motion: KWEta0at yap Kai TO. 0E,a 1T(lV7"a GUVEXWS-aE{, GEA~V,JV, 
1JALOV, TOV<; OGTEpas-Kat TOV oupalJOV OAOV (A 12). In this context aa­
TEpas-, most probably, meant 'planets', and the motion of all celestial 
bodies was circular. 69 In fact the circular motion of the sun and 
moon,· by analogy with the motion of the stars, was postulated also 
by Anaximander's system, but his 'wheels' related rather to the 
diurnal motion of the two luminaries than to their motion along 
the ecliptic. 70 Transferring this model to the motion of the sun, moon, 
and planets along the ecliptic, the Pythagoreans must have proceeded 
both from observations and from considerations of symmetry as 
they attempted to regularize the motion of all the celestial bodies 
following a single principle. Since a circle was at that time the only 
possible method of geometrical presentation of the planetary motion, 

report A. Thivel, 'L'Astronomie d'Alcmeon', in L'Astronomie dans l'antiquite 
c/assique (Paris, 1979), 59-72, attributed to Alcmaeon only views similar to the 
Ionian philosophers. Burkert (311 n. 64, 332 ff.) supposed that Alcmaeon meant 
only the sun. 

69 J. B. Skemp, The Theory of Motion in Plato's Later Dialogues, 2nd edn. (Am­
sterdam, 1967), 39 f., 134 f.; Guthrie, i. 351 ff.; A. Graeser, Probieme der platonischen 
Seeieneinteilungslehre (Munich, 1968), 47. Cf Festugiere, 'Memoires', 429 ff. Accord­
ing to Akmaeon, people die because 'they cannot join the beginning to the end' (B 2), 
when the cycle through which life moves is broken (see below, 389). The planets were 
often called oi d.a·df>€,, e.g. in Aristotle. Only a circular motion is continuous 
(avv,x~,). In it the beginning and the end are joined (Arist Phys. 264b9-28). 

70 Abel, 'Zone', 1010; D. Couprie, 'The Visualization of Anaximander's Astronomy', 
Apeiron 28 (1995), 159-82; I. Bodnar, Oenopides of Chius (Berlin, 2007) (preprint 327 of 
the Max Planck Institute for the History of Science), 6 f. Cf. Guthrie, i. 96 f. 
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the planets' numerous deviations from circular orbits were simply 
ignored. 

Surviving evidence of Oenopides, strictly speaking, refers only to 
the motion of the sun,71 but it is difficult to doubt that he also knew 
of the motion of the planets along the ecliptic. Theon's excerpt from 
Eudemus' History of Astronomy says that Oenopides 'was first to 
discover the obliquity of the zodiacal circle and the great year', i.e. the 
calendar cycle of fifty-nine years.72 Hellenistic doxography makes 
Pythagoras the author of both discoveries, and Oenopides accord­
ingly a plagiarist.73 Later fabrications about plagiarism from Pytha­
goras, however, cannot cast a shadow on Oenopides' actual contacts 
with Pythagorean mathematics and astronomy. I have noted above 
that the construction of a fifteen-angled figure inscribed in a circle 
(Euc. IV, 16) probably belongs to Oenopides. 74 This problem, notes 
Proclus (In Bue., 269.8 f.), is useful for astronomy (as is Oenopides' 
other problem), 75 since, inscribing the side of a fifteen-angled figure 
in a circle passing through the poles, we obtain the angle between the 
celestial equator and the zodiacal circle. The excerpt from the History 
of Astronomy which asserts that Oenopides discovered the obliquity 
of the ecliptic goes on to say: 'and others found that the angle 
between the circle of the zodiac and the celestial equator is equal to 
the side of a fifteen-angled figure, or 24°' (fr. 145). As von Fritz long 
ago demonstrated, the latter discovery also belonged to Oenopides: 
he was first to establish the angle of obliquity of the ecliptic, not 
the fact itself of the obliquity, which was known before him. 76 

71 It moves from west to east in an inclined circle in a direction opposite to the 
motion of the stars (Diod.1,98,2; Macr. Somn. Sc. I,17,31 = A 7). 

72---Theon. Exp., 198.15 = Eud. fr. 145 = A 7. On the basis of parallel passages from 
Diodorus, Aetius, and Macrobius, Diels corrected the reading of 0,0.{wa.s-(belt) to 
A6twa,s-(inclination), 

73 Oenopides appropriated (arfiEup{,Eni) Pythagoras' discovery of the obliquity 
of the ecliptic: Aet. 11,12,2 = A 7. The 59-year cycle is attributed to Oenopides and 
Pythagoras (Aet. 11,11,2 == A 9). This version could not derive from Theophrastus, who 
is silent on Pythagoras' astronomy. Besides, Oenopides, as a mathematician, did not 
figure in the Opinions of the Physicists (Zhmud, Origin, 260ff.). 

74 See above, 280 n. 146. 
75 Cf. In Bue., 283.7 f.: Oenopides considered problem I, 12 useful for astronomy. 
76 Von Fritz, 'Oinopides', 2260f.; Burkert, 306 n. 38; Gundel and Boker, 'Zodiakos', 

490; van der Waerden, 349; Zhmud, Origin, 200 f., 264 f.; Bodnar, Oenopides of Chius, 4 ff. 
Abel, 'Zone', 1009 £, defends a literal reading: Oenopides discovered the obliquity of the 
ecliptic, but there are too many mistakes and transpositions in this excerpt from Eudemus 
(fr. 145) for it to be taken without corrections: Thales was supposed to have 'discovered' 
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It is justifiable to see Pythagorean influence in the obliquity of the 
ecliptic being expressed as the side of a fifteen-angled figure.77 The 
scientific contacts of the Pythagoreans and Oenopides were not 
unilateral. Philolaus borrowed the fifty-nine-year cycle from Oeno­
pides. 78 Aristotle writes of two Pythagorean theories of the Milley 
Way. According to one of them, it is the former course of the sun; 
doxography ascribes the same theory to Oenopides.79 The Pythago­
reans referred to by Aristotle might have lived either before Oeno­
pides or after him. 80 

In the case of Hippocrates, the younger contemporary and fellow 
countryman of Oenopides, we are also dealing with reciprocal influ­
ence: while the Elements of Hippocrates were based on the geometry 
of the Pythagoreans, it was Archytas who solved the problem he 
posed of doubling a cube. According to Aristotle's Meteorologica, 
some Pythagoreans thought that a comet was one of the planets, 
visible at long intervals and rising low over the horizon.81 Hippo­
crates and his pupil Aeschylus expressed similar views. 82 Hippo­
crates' theory as set out by Aristotle is more complex than the 
Pythagorean, demonstrating advanced concepts of the geometry of 
the universe: the celestial sphere is divided into zones; the planets 
move in circular orbits along the ecliptic; the horizon divides these 
circular orbits into unequal segments; and the earth, to all appear­
ances, is spherical.83 Hippocrates may have owed part of this knowl­
edge to Oenopides, to whom the first work on mathematical 
astronomy probably belonged. 84 However the process of geometriz­
ing astronomy began as early as the time of Anaximander, and it is as 

the solar eclipse, not to have predicted it; the earth in Anaximander is in motion, not at 
rest; it was Anaximenes, not Anaxagoras, who explained lunar echpses; contrary to 
chronology, Oenopides is placed before Thales. See Zhmud, Origin, 235. 

77 Heath, Aristarchus, 131 n. 4; von Fritz, 'Oinopides', 2261; Neugebauer, HAM.A 
ii. 629. 

78 A 22; Burkert, 322; Huffman, Philolaus, 276 f. 
79 Arist. Mete. 345al3 f.; Achil. Isag. 24, p. 55.18 f. 
80 See Burkert, 314 n. 79,322; Bodnir, Oenopides ofChius, Sf. 
81 It follows from this that these Pythagoreans were familiar with the behaviour of 

the inner planets. 
82 Mete. 342b29 ff. = 42 A 5. Nothing else is known of Aeschylus. 
83 M. Wilson, 'Hippocrates ofChios's TheoryofComets',JHA 39 (2008), 141-60. 
84 Zhmud, Origin, 262 f. 
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incorrect to exclude from it the early Pythagoreans as it is to assign to 
them the whole of mathematical astronomy up to 450. Aristotle's 
'some Pythagoreans' is unlikely to stand for Hippocrates' contem­
porary Philolaus;85 instead, Aristotle's placing of the two theories and 
their nature point rather to the Pythagoreans' theory preceding that 
of Hippocrates. This also corresponds to Aristotle's chronology: the 
Pythagoreans, the first to advance mathi!mata, lived at the same time 
as Leucippus and Democritus and before them (Met. 985b23 f.). In 
the time of Hippocrates, Philolaus, and Democritus, Theodore of 
Cyrene was studying astronomy (A 4); unfortunately we know noth­
ing of the results of these studies. The Pythagoreans who lived before 
Leucippus were older than both Hippocrates and Oenopides. 

It is not impossible that Hippocrates and Philolaus are more 
indebted to Oenopides than follows from surviving testimonies. 
Unfortunately it is not possible to reconstruct Oenopides' astronom­
ical system, and his theory of planets can only be conjectured. If 
Alcmaeon' s concept of the circulation of the planets along the ecliptic 
is taken into account (A 4), Philolaus' theory of the planets is more 
naturally linked to the Pythagoreans. The important evidence of 
Eudemus, preserved by Simplicius, also points to this: 

Anaxirnander was the first to find an account of the sizes and distances 
(of the planets), as Eudemus says, adding that the Pythagoreans were 
the first who found the order of their position. 86 

It is clear from the context that T<i 1rAavwp,Eva included the planets, 
the sun, and the moon (Simplicius refers to both bodies in the next 
sentence). Anaximander was first to present an account (Aoyos) of 
the size of the sun and moon and their distance from earth (A 21-2); 
he wrote nothing about the planets separately. The Pythagoreans 
were much further ahead compared with him. They knew all five 
planets visible to the naked eye and their order. Although Eudemus' 
fragment does not indicate the number and order of the heavenly 
bodies, he clearly had in mind their 'correct' arrangement, which was 

ss For Aristotle, the system of Philolaus was Pythagorean astronomy par excel­
lence, but in this case we are dealing 'With a separate opinion. Burkert, 321, rejected 
Philolaus on the grounds that the latter could not have had more than ten planets; on 
the number ten cf. below, 449 f. 

86 'Avabµ,6.v8pov npW-rov T6v TrEpi p,EyE0Wv Kai d1rMTYJf1,dTwv (rWv 1rAavwµ€Vwv) 
A6yov €VpYJK6ros, Ws EVOwws iarop€f T~V riJs 0€uEws rMiv El<, ToVs Ilv0ayopi:dovs 
1rpWTovs dvmfa€pwv (Simpl. In Cael., 470.29 f. = fr. 146 = A 19). 
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accepted in the astronomy, and then in the philosophy, of the fourth 
century. 87 The following order was considered at that time to be 
correct: moon - sun - Venus - Mercury - Mars - Jupiter - Saturn -
celestial sphere. 88 It is based on two facts: the sidereal period of the 
planet ( the time it takes to complete one revolution relative to the 
stars) and its brightness. The Pythagoreans are unlikely to have 
known the exact sidereal period of all the planets (Saturn's is equal 
to thirty years); that would have required systematic observations 
over many years.89 They could well, however, have established that, 
relative to the stars, Mercury and Venus move fastest, Mars more 
slowly, Jupiter more slowly still, and Saturn extremely slowly. These 
observations, together with data on the relative brightness of some of 
the planets (Venus brighter than Mercury), formed the basis of their 
order. The astronomy of the time equated the sidereal period of 
Venus and Mercury to that of the sun, i.e. one year. It could not be 
calculated more accurately owing to the great complexity of the 
motion of the inner planets.90 Since the visible light of Venus was 
much brighter than that of Mercury, it was placed closer to the earth. 

The key question is this: whom did Eudemus have in mind, the 
early Pythagoreans or Philolaus? Aristotle and doxography are agreed 
that Philolaus located five planets between the moon and the sun on 
one side and the stars on the other.91 The order of the planets is 
nowhere indicated, but, had it differed from that accepted in the 
fourth century, this would have been noted.92 Setting out Philolaus' 
system, Aristotle wrote simply about the Pythagoreans. Did Eudemus 
follow the manner of his teacher, rejected by Theophrastus and 

87 Simpllcius is commenting on the passage where Aristotle writes: data on the 
location of the celestial bodies ( nl &aTpa) and the distance between them should be 
taken from astronomy ( Cael. 291a29 f.). 

88 It is found in Plato (Res. 616e-617b; Tim. 38d), Philip ofOpus ([Pl.] Epin. 986d), 
Aristotle (fr. 13 Ross), and the so-called Ars Eudoxi, a 2nd-cent. papyrus, the text of 
which is dated c.300 (Neugebauer, HAMA ii. 687, 692). Archimedes still held to that 
order (ibid. 691). 

89 P. Kayser suggested to me that 'two generations of not even very careful 
observations would suffice to determine that the period was "about 30 years" and 
then the usual "rounding off" would tend to reinforce that value'. 

90 Eudoxus accepted the following sidereal periods: Venus and Mercury - 1 year; 
Mars - 2 years; Jupiter - 12 years; Saturn - 30 years (Simpl. In Cael., 497.26f. = fr. 
124). Modern data: Mercury- 88 days; Venus - 225 days; Mars - 1.9 years; Jupiter -
11.9 years; Saturn - 29.5 years. 

91 Arist. fr. 203 = fr. 13 Ross; Aet. II,7,7 = A 16. 
92 F. Boll, 'Hebdomas', RE 7 (1912), 2566; Burkert, 313. 
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Menon (44 A 9, 16-21, 27)? In Eudemus' fragments, Philolaus is not 
mentioned: he discovered nothing in mathematics. In astronomy 
Eudemus registered only discoveries which were accepted by the 
specialists of his time;93 Philolaus' innovations were not included. 
Unnamed Pythagoreans figure in all Eudemus' works on the history 
of science, but, where their chronology can be established, they 
belong to the first half of the fifth century.94 Eudemus could consider 
Philolaus' order of the celestial bodies 'correct' only ifhe disregarded 
the central peculiarity of Philolaus' system, emphasized by Aristotle: 
Hestia is situated in the centre of the cosmos; counter-earth and the 
earth revolve round it.95 But even in this case Philolaus could have 
had a claim to the authorship of the 'correct' part of his system 
(moon, sun, and five planets), if Eudemus had known nothing of 
the earlier Pythagoreans. The first of these propositions (Eudemus 
ignored Philolaus' moving earth and counter-earth) is unconvincing; 
the second (Eudemus knew nothing of earlier Pythagoreans) wrong. 
It is more likely that the Pythagoreans whom Eudemus had in mind 
lived before Philolaus. 

9.3 'THE HARMONY OF THE SPHERES' 

As distinct from mathematics and harmonics, an individual contri­
bution to astronomy by Pythagoras or specific early Pythagoreans 
cannot be identified. Even in the case of Alcmaeon, there is no 
certainty that he was the author of the idea of the independent motion 
of the planets. In consequence we are forced, following Eudemus, to 
speak of some anonymous Pythagoreans. Although this happens 
more frequently in astronomy than in mathematics, the Pythagorean 
astronomers are no more to blame for their anonymity than the 
Pythagorean mathematicians: this is chiefly connected with the na­
ture of our sources_% Another difference between Pythagorean 

93 Zhmud, Origin, 250 f. 
94 History of Geometry (fr. 136-7), History of Arithmetic (fr. 142), History of 

Astronomy (fr. 146). See above, 279 f., 297. 
95 Arist. Cael. 293a-b; Met. 986a8 f.; fr. 203-4. 
96 The authors of a compendium on geometry which preceded Hippocrates' 

Elements are also unknown, as are those of an analogous work on arithmetic; see 
above, 278 ff., 281 f. 
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astronomy and mathematics is that in astronomy, both before and after 
Philolaus, there is not a trace of a theoretical work similar, for example, 
to Oenopides' treatise. Philolaus expounded his cosmology within the 
framework of a treatise on natural philosophy, traditional among the 
Presocratics. Evidently Ecphantus and, possibly, Hicetas did the 
same.97 What then was the astronomy of the Pythagoreans before 
Philolaus? 

The evidence analysed above, while it leaves no doubt about the 
exjstence of this astronomy, sheds light only on a number of separate 
discoveries. There is nothing unusual in that: Oenopides, Hippo­
crates, Meton, and Euctemon made a significant contribution to the 
development of astronomy, but it is impossible to reconstruct from 
surviving information each of their systems. Chance played its role in 
this: as astronomer-mathematicians they became the heroes of Eu­
demus' History of Astronomy, which, unlike Theopb.rastus' Opinions 
of tile Physicists, described individual discoveries, dp~µ,a.ra, not en­
tire astronomical systems. Bearing in mind that the physics of the 
early Pythagoreans was noted for its great range of views, one could 
hardly suppose that their astronomy had a common system. Never­
theless the sources shed light on one of their astronomical models. 
I mean the famous theory of the harmony of the spheres, which we 
first encounter in Plato's Republic. Agreeing in Book VII with the 
Pytbagoreans that astronomy and harmonics are sisters,98 he post­
pones his version of the harmony of the spheres to the end of the 
dialogue and places it in the context of the eschatological legend of Er. 
Hence the mythological ambience of this version: Ananke's spindle, 
the Sirens, standing on the circles of the planets and making sounds, 
Ananke's daughters the Moi.rae, etc. Contrary to the straightforward 
thesis 'from myth to logos', the Platonic Aoyos certainly derives from 
the Pythagorean, whereas not one of his mythological details has any 
relation to Pythagorean theory.99 This is clear from the several 

97 See above, 130 n. 116. 
98 Res. 530c. According to Plato, the first studies visible motion and the second 

audible. It is quite probable that this idea is also Pythagorean (Barker, GMW ii. 40 n. 
44, cf. Huffman, Archytas, 116 ff.). In Aristotle it is found in his essay on Pythagorean 
harmonics ([Plut] De mus. 1140 A-B = fr. 47). It was later developed by Ptolemy 
(Alm., 6.11-21). 

99 This applies also to the Sirens; see above, 303. The arguments for a Pythagorean 
origin of Ananke came down to her being found in Parmenides: J. Adam (ed.), The 
Republic of Plato, ii (Cambridge, 1902), 452; Zeller. L 542 n. 2. 
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descriptions of Pythagorean teaching in Aristotle, in this case our 
main source. The first of these is given in De Caelo (290b): 

The theory that music is produced by their (sc. planets and stars) 
movement, because the sounds they make are harmonious, although 
ingeniously and brilliantly formulated by its authors, does not contain 
the truth. It seems to some thinkers that bodies so great must inevitably 
produce a sound by their movement: even bodies on earth do so, 
although they are neither so great in bulk nor moving at so high a 
speed, and as for the sun and moon, and the stars, it is incredible that 
they should fail to produce a noise of surpassing loudness, Taking this 
as their hypothesis, and also that the speeds of the stars, judged by their 
distances, are in the ratio of the musical consonances, they affirm that 
the sound of the stars as they revolve is concordant. To meet this 
difficulty that none of us is aware of this sound, they account for it by 
saying that the sound is with us right from birth and has thus no 
contrasting silence to show it up; for voice and silence are perceived 
by contrast to each other, and so all mankind is undergoing an experi­
ence like that of a coppersmith, who becomes by long habit indifferent 
to the din around him (tr. Guthrie). 

Aristotle, a tireless critic of the Pythagoreans, although he acknowl­
edges their theory,1°0 nevertheless refutes it (290b30). More impor­
tantly, he presents us not with a mythologized astronomy as in 
the Republic, but with a physical doctrine, largely consonant with the 
theories of the Pythagorean predecessors of Archytas, o/ 'Tr<pi 0a0Ji-
0arn. 101 The kinship of harmonics and astronomy that in Archytas 
is called the science 'of the speed of stars, their rising and setting', 
was founded on both mathematical and physical principles. Hip­
pasus supposed that consonances were produced by fast and slow 
movements 102 It was contended by o/ 'Tr<pi 0a0Ji0arn that there 

100 The epithets he lavishes on it, Koµif;Ws µh ,dp71Tm Kai: 1rEptTTW,; V1rO TWv 
,d1r6vTwv, Eµ,µ,EA.Ws ph MyErnt Kai µova,KWs, are rare for him, and still rarer in 
apf ication to the Pythagoteans. 

01 B l; Huffman, Archytas, 131. Huffman suggests that we see in ol 1rEp1 µaB~µarn 
both Pythagoreans and non-Pythagoreans (ibid. 126f., 129), but a systematic linking 
of the four mathemata is found only in the Pythagorean milieu, as indeed also is the 
study of them (Arist. Met. 985b23 f.). The Ionians and Athenians did not study 
harmonics and arithmetic before the end of the 5th cent. In Aristophanes the statues 
of geometry and astronomy stood at the entrance to Socrates' 'thinkery' (Nub. 200 f.), 
but not of the other two sciences. 

102 A 13. See above, 310. 
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was no sound without movement. 103 Consequently there can be 
no movement without sound! It is noteworthy that the theory 
passed on by Archytas deals not only with musical sounds, but 
with sounds in general ( one of the examples is the flight of a thrown 
missile) and contains moreover an unambiguous reference to celestial 
harmony:104 

Many of these sounds are not capable of being discerned by our nature, 
some because of the weakness of the impact, some because of the extent 
of their distances from us, and some even of their excessively great 
magnitude. For large sounds do not slip into the ear just as nothing 
enters the narrow neck of a vessel when one pours a large quantity 
( tr. Barker). 

Archytas provides a different explanation from Aristotle's as to why 
the celestial music is not heard, and hence he cannot be the latter's 
source. Nor could Philolaus be the source: in him there is no evidence 
of the doctrine of the harmony of the spheres. It is not connected 
either with Hicetas and Ecphantus, younger contemporaries of 
Archytas. So at least one of these explanations leads us to a time 
before Philolaus. 

Let us summarize the basic principles of Pythagorean theory: 1) the 
circular motion of the celestial bodies produces a sound; 2) the 
loudness of this sound is proportional to their speed and magnitude 
(according to Archytas, the loudness and pitch of the sound depends 
on the force with which it is produced; 3) the velocities of the celestial 
bodies, being proportional to their distances from the earth, have the 
ratios of concords; 4) hence the planets and stars produce harmo­
nious sound; 5) we cannot hear this harmonious sound. The greater 
part of these principles are confirmed and developed in the critical 
summary of Pythagorean doctrines which Aristotle provides in the 
monograph Against the Pythagoreans. Naturally enough, it contained 
many more details than a general theoretical work. In his commen­
tary on the Metaphysics, Alexander of Aphrodisias presents an ex­
tensive fragment of that monograph, devoted to a critique of notions 
that 'the heavens are made up of numbers and according to 

103 There cannot be sound without an impact of bodies upon one another, and the 
irnfcact occurs when moving bodies collide (B 1). 

04 Thus Porphyry (In Ptol. Harm., 80.28 f.). See: Barker, GMW ii. 41 n. 46; 
Huffman, Archytas, 136 f. 
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harmony'. 105 As one of the examples, Aristotle refers to the harmony 
of the spheres: 

For the bodies that move round the centre have their distances in a 
certain proportion, and some move faster and others slower, and in 
their movement the slower make a low-pitch sound and the faster a 
high-pitch sound, and these notes, being proportionate to the distances, 
make the resultant sound harmonious. And since they said that number 
was the first principle of this harmony, they naturally made number the 
first principle of the heavens and of the universe. For they thought the 
sun to be, say, twice as far from the earth as the moon, Venus to be three 
times as far, Mercury four times, and each of the others to be in a certain 
arithmetical ratio, and the movement of the heavens to be harmonious, 
and the bodies that move the greatest distance to move the fastest, those 
that the least distance the slowest and the intermediate bodies to move 
in proportion to the size of their orbit. 106 

Among the principles set out above we do not find in this text the 
second and the fifth, which relate to acoustics, yet the idea that 
the speed of the celestial bodies is proportional to their distance 
from the earth is more clearly formulated. We learn further that 
the pitch of the sound (like the loudness) is directly proportional to 
the speed of the planets. Another important detail is the distances 
of the planets from the earth. Alexander gives the first four figures of 
the arithmetical progression 1, 2, 3, 4 ... (n + l); the ratio of its first 
two members is twofold and of those remaining is epimoric: 3:2, 
4:3 ... (n + 1): n (cf. Theon. Exp., 22.16ff.). Pythagorean harmonics 
was based on the same ap,0µ.~nKoi ,\6yo,; above in the same frag­
ment we read that the Pythagoreans expressed the basic concords by 
the ratios 2:1, 3:2, 4:3, etc.107 It is worth noting that ap,0µ.~nKos 
,\6yos is found in another fragment of Aristotle setting out the 
fundamentals of Pythagorean mathematical harmonics; it begins 

105 In Met., 38.8-41.15 = fr. 203 Rose= fr. 13 Ross= fr. 162 Gigon. Aristotle notes 
(Met. 986al3) that he has examined Pythagorean astronomy 'in more detail in other 
works'. Wilpert has shown that Alexander retained more material from Aristotle's 
monograph than Rose believed: P. Wilpert, 'Reste verlorener Aristotelesschriften bei 
Alexander von Aphrodisias', Hermes 75 (1940), 369-96. Cf. however, below, 406 n. 68. 

106 39.24-40.9 = fr. 13 Ross; after ROT. 
107 Alex. In Met., 39.20 f. = fr. 13 Ross. See also: Porph. In Ptol. Harm., 36.3, 37.11, 

59.14; Nicom. Arrf. 1,5,1-2; SimpL In Phys., 294.27: Kai ~ d.pµoviKT/ ,\6yovs- dpiOp,YJ­
nKo'V,-€1r6y8oor Kai ~f-u6Awv Kai €1rfTpiTOV Kai: 8mA6:awv W, ~ dpi0p,YJnK~. 
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with the words 'Harmonia is celestial, and its nature is divine, 
beautiful and wonderful', 1°

8 

Since Alexander introduces the distances of the planets with the 
expression if,<p< <irr<iv, 'let us say', many scholars regarded them as 
fictitious, 109 despite a reference to the Pythagoreans ( ~yovVTo) in the 
same sentence. The expression 4>€pE El1T'Elv, typical of Alexander, is 
found also in very close paraphrases of the Metaphysics, sometimes in 
place of Aristotle's characteristic Aeyw /5' ofov, 'as for example'." 0 So it 
is quite possible that Alexander gives the distances of the planets, not 
simply exempli gratia, but relying on Aristotle. The order of the 
planets given in the fragment (moon - sun - Venus - Mercury) was 
accepted in Aristotle's time, not in Alexander's,m The occurrence of 
a fictitious example in a commentary so rich in historical material is 
justified only if Aristotle himself did not have data on the distances of 
the planets from the earth. Why did he then so insistently assert that 
for the Pythagoreans 'the heavens were made up of numbers'? - after 
all he adduces no other numbers related to the celestial bodies! 
Empedocles' opinion also speaks for the Pythagorean origin of Alex­
ander's data: the distance from the earth to the sun is twice that to the 
moon (A 61 ), which is the start of the same progression. In the 
Timaeus (36b) Plato presents the same figures for the first four 
planets as Alexander does, followed by 8, 9, and 27. 

In one way or another the example of Alexander merely explicates 
Aristotle's words: 'the speeds of the stars, judged by their distances 
(from the earth), are in the ratio of the musical consonances' ( Cael. 
290b), Even if the example is rejected, the picture of heavenly 

108 Aristotle refers here to the same numerical ratios: [Plut.] De mus. 1139 C = fr. 
47 Rose = fr. 23 Ross. See Lasserre, Plutarque, 168 f.; Barker, Science, 329 ff. 

109 Heath, Aristarchus, 111 n. 2; Guthrie, i. 301; Burkert, 354; Huffman, Philolaus, 
256, 

110 See e.g. Myw O' ofov, El ¥am, 0 KaXAtas A6yos EJ) dp,8µ,ols 1rvpOs Kai yi]s Kal 
VOaTOS Kai Mpos, rnl clAAwv TtvWv V1roKEiµ,.ivwv €arai (Met. 991bl6) and El ydp 0 
Ka>J..{os rfi€pE drrc:Zv i/ 0 civ0pw1ro, 0 Wµ,oiwµEl'os Tfl l8€q, ,\6yos Ev dpi0µo(s ncr{v fon 
rrvpds Kai yijs mi: V8aTo<; Kai: Mpo<; ~ a'.,\,\wv nvWv V110Knp,EVwv (In Met., 109.12 f), or 
Kal ydp T015Twv lKa,aT~S oV, TO Kow~v ,\ey'~i aTot,XE'i?v, ,o~o~ TO a~µa, d~,\~ '",Vp 

1

Ka1 y1v 
(Met~ 992a4), and ov_rap,Aey__ovcr: er°:,~~ TO KOtvov, a,\,\ opwaVTE<;~ n Twv v~o ~o KO.VO~ 
awµ,aTWJI, TO◊€ n rj;EpE €l7T€.lV rrvp 7/ aEpa (In Met., 115.9[), or: U7TUVTO<; ◊E YEVOVS KU. 
afa071cris µla /vds Ka~ drrwnjµ,71, olOv ypaµµ,anK~ µia o'Vcra rrdaas 0€.wpEt Tds efiwvds 
(Met. 1003b19) and Jµo{w, rrdA.v ~ ypaµ,µ,anK~ oV Tija8E Tijs r/iwvij,;, ,f€pE EirrEfv Tij<; 
OfEfos, Em/ 0Ewp7)TlK~ µ,6v'l}s, d,\,\{1 Kai rrda'l}s ,fwvijs Ka00 efiwVT) (In Met., 245.11 f). 

111 In Alexander's time the order of the planets was: moon - sun - Mercury -
Venus or moon - Mercury - Venus - sun (Neugebauer, HA.MA ii. 691). 
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harmony will not change significantly. What is much more proble­
matical is the contamination of the various astronomical models of 
the Pythagoreans found in Alexander. He begins by referring to 
Philolaus' system with Hestia and counter-earth (In Met., 38.22-
39.3), then, in connection now with heavenly harmony, describes a 
geocentric model (39.24-40.9), while at the end of his overview 
(starting from 40.21) there appear again Td 0€Ka -rd KivoVµEva aW­
p,arn, this time arranged according to harmony and producing 
harmonious sound (41.2-9). Burkert and Huffman believe that 
there is no contamination here: Aristotle linked cosmic music to 
Philolaus' model, the first astronomical system of the Pythagore­
ans.112 Obviously, however, the geocentric model described in 
39.24-40.9 is in contradiction to Philolaus' teaching: he had Hestia 
in the centre, and the earth revolved around her. The rotation of the 
earth destroys all the heavenly music, and it is not fortuitous that this 
idea is not found in the tradition of Philolaus.113 Besides, he believed 
that the bodies close to the centre revolve faster and the distant ones 
more slowly, whereas, in the system described by Alexander, the 
reverse holds. Burkert takes the thesis that the velocity of the planets 
is directly proportional to their distance from the earth for Aristotle's 
account of Philolaus' system, showing how unscientific it was: the 
result is that the celestial sphere moves fastest of all, which is absurd 
in the context of the diurnal rotation of the earth. Huffman, salvaging 
Philolaus' system, asserts that this thesis is not based on Aristotle's 
book, but forms part of a speculative reconstruction by Alexander, 
who 'illustrated the harmony of the spheres in terms of Aristotelian 
astronomy'.114 However Aristotle ( Cael. II, 10), like Plato (Tim. 39a), 
adhered to a different principle: those planets with a wider orbit 
rotate more slowly, and those with a narrower orbit faster; the 

112 Burkert, 352 f.; Huffman, Philolaus, 255 f., 279 ff. 
113 Zeller, i. 432 n. 2; Heath, Aristarchus, 108; Gundel and Gundel, 'Plane ten', 2057; 

Ross, i. 145 f.; Philip, 127. Huffman, Philolaus, 279 ff., also concedes that there is no 
direct evidence in Philolaus of the harmony of the spheres. General usage indicates 
that xopoJnv applied to the heavenly bodies expresses in Philolaus (A 16) the idea of 
harmonious and ordered motion around Hestia (the altar), not musical harmony. Cf. 
Eur. Ion 1080; [Pl.] Epin. 982e. 

114 Burkert, 352 f.; Huffman, Philolaus, 256. Huffman confuses a directly propor­
tional ratio KwEfa0a{ TE KUTCl dvai\oy{av TWv 8waT1)fl,6,Twv, die; 11podp1)K€ (In Met., 
41.5) with an inversely proportional ratio, which was indicated by dv&.nai\iv i\6yosl 
dvai\oyta (Bue. V, def. 13; Arist. Cael. 273b31); see commentary on this passage, 
Simpl. In Cael. 223.16: y(l fJ6-p17 Kaloi' xp6voi T~V &.vaAoy{av &.v&.nai\,v J'(ovaiv. 
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celestial sphere is the sole exception: located further away than all the 
planets, it rotates fastest. Consequently, it turns out that Alexander 
made up an example which was not consistent with any system of 
that time. 

Most of these difficulties can be avoided by accepting that, in 
39.24-40.9, Alexander relied on Aristotle, who connected with Phi­
lolaus neither the harmony of the spheres nor the geocentric model 
on which it is based. The surviving works of Aristotle actually contain 
no indication that he associated the harmony of the spheres with 
Philolaus' system. In Alexander's commentary the two theories also 
figure separately: 38.22-39.3 speaks of Philolaus' system without any 
hint of music, and 39.24-40.9 of heavenly harmony, totally uncon­
nected with the astronomy of Philolaus. Only in that commentary's 
recapitulation, which begins with the words 'he speaks about this in 
greater detail in the treatise On the Heavens and in the books on 
Pythagorean opinions' (41.1-2), does Alexander insert into a re­
peated description of heavenly harmony words about the ten bodies 
in motion (41.3). That insertion is the only new element in Alexan­
der's recapitulation in comparison with Aristotle, and it is the only 
one to contradict the other, early descriptions of the heavenly har­
mony. Hence a connection of the system of Philolaus with the music 
of the spheres belongs rather to Alexander than to Aristotle. 

Thus, in Pythagorean theory, the speed of rotation of the celestial 
bodies is directly proportional to their distance from the earth: the 
heavenly sphere fastest, Saturn somewhat slower, the moon slowest. 
In the case of the heavenly sphere this is in accord both with 
observations and with acoustics: since it was the most distant, it 
had to make a louder sound than the others; otherwise its sound 
would not reach the earth. If, however, the order of the planets in 
early Pythagorean astronomy accorded with their sidereal periods, 
then the moon should have moved fastest and Saturn most slowly. 
Heath believed that the Pythagoreans took as their basis the absolute 
angular velocity of the heavenly bodies from east to west, which 
increases with their distance from the earth. 115 Saturn, the sidereal 
period of which is thirty years, 'lags behind' the rotation of stars 
moving in the opposite direction only by 1/30° in twenty-four hours, 
the sun by 1°, and the moon by 13°. Hence it was natural to conceive 

115 Heath, Aristarchus, 108 f. 
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that, in motion common to the celestial sphere and the planets, 
Saturn was the swiftest planet and the moon the slowest. Philolaus, 
for whom not the celestial sphere, but the earth, rotated fastest, took 
as his basis the relative angular velocity of the planets, expressed in 
their sidereal period: twenty-four hours for the earth, twenty-nine 
and a half days for the moon, one year for the inner planets and 
the sun, etc. Plato and Aristotle followed a similar scheme, orily 
geocentric. 

Unlike the astronomical part, the musical part of the doctrine of 
heavenly harmony does not lend itself to reconstruction. 116 Contra­
dictory explanations offered by Greek and Roman writers rely on the 
concepts of their times and are inapplicable to the model described by 
Aristotle. An analogy between the seven planets and the seven­
stringed lyre is also deceptive: according to the Pythagoreans and to 
Plato (Res. 617a-b), the heaverily sphere also produced a sound, so 
the sounds of the eight bodies must together have produced the scale 
of an octave.117 It follows from Alexander's words that he had a rising 
order: the moon had the lowest tone, the heavenly sphere the highest. 
The connection between the heavenly harmony and the scale of an 
octave is the more probable since for the Pythagoreans 6.pf'ovia 

meant among other things an octave (44 B 6). How they understood 
that connection, however, remains unclear. There is sound evidence 
orily of an analogy between the concords and the distances of the 
planets which lends itself to many interpretations. It is suggestive that 
the authors of that doctrine were not embarrassed by obvious contra­
dictions. According to the Pythagoreans' harmonics, the height of a 
note is inversely proportionate to the length of a string, whereas here 
the body located furthest away produces the highest note. Moreover, 
if the_ planets are in constant motion, their tones must be sounded 
simultaneously and cannot combine in a sequential octave scale! At 
all events, no one in antiqnity was disconcerted by this circumstance. 

Through Martianus Capella and Boethius the harmony of the 
spheres was passed down to the medieval West and remained for 
centuries one of the few concepts associated with the name of Pytha­
goras. Later the picture of a universe filled with divine harmony 
attracted many Renaissance poets and thinkers. 118 Of the 

116 Ibid. 110 ff.; Burkert, 352 ff. 
117 Barker, GMW 33 n, 22, 58 n. 10. 
118 Kahn, 153 ff. 
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astronomers of modernity, Kepler was the most enthusiastic about 
the idea of heavenly harmony, but he presents it in a much altered 
form. Kepler did not believe in an actual music of the spheres and 
sought harmonious ratios, not in the distances of the planets from the 
sun, but in the ratios between their least and greatest angular velo­
cities. More than by anything else Kepler differed from earlier ad­
herents to this idea by his refusal to be satisfied with approximate 
results. In the course of his research, Kepler, relying on the exact 
observations of Tycho Brahe, tried and rejected many variants, until 
finally he formulated in his Harmonice mundi his famous law: the 
ratio of the squares of the periods of any two planets is equal to the 
ratio of the cubes of their average distances from the sun. It was that 
law, not correspondences with concords discovered by Kepler, yet 
passed over by later astronomy, which became perhaps the most 
valuable scientific outcome of the development over the centuries of 
the Pythagorean idea. 



10 

Medicine and Life Sciences 

10.1 MEDICINE AND PYTHAGOREANISM 

The exact sciences, the mathemata, discussed in the preceding chap­
ters, surpassed the pre-scientific level before the Classical period was 
over. Even at the peak of its development (the third century), Greek 
medicine was not scientific. The establishment of scientific medicine, 
which reached completion only in the nineteenth century, was pre­
pared on the one hand by the research and discoveries of many 
generations of physicians, and on the other by the changed social 
and cultural climate, the vigorons growth of natural and life 
sciences, the invention of the microscope, the discovery of cells, 
micro-organisms, and the like. A comparable social and cultural 
upheaval in Ancient Greece gave rise to philosophy and science,1 
and at the turn of the fifth century led to the birth of rational 
medicine, which sought to explain illnesses by relying on experience. 
In the treatises of the Hippocratic Corpus, mostly written by the 
physicians of Cos and Cnidus between the years 430 and 350, the 
rationalism and empiricism of the new medicine assumed its final 
shape. Unlike the medical texts of the Egyptians and Babylonians, 
which combined rational practical advice with appeals to the gods 
and magic formulae, the Hippocratic treatises contain no more than 
a few isolated examples of that nature.2 However, most Greeks 

1 Zaicev, 115 ff. 
2 On the relationship behveen medicine and religion in Greece, see e.g. L. Edelstein, 

'Greek Medicine in Its Relation with Religion and Magic', Ancient Medicine: Selected 
Papers (Baltimore, 1968), 205-46; F. Kudlien, 'Early Greek Primitive Medicine', Clio 
Medica 3 (1968), 305-36; G. E. R. Lloyd, Magic, Reason and Experience (Cambridge, 
1979), 15 ff.; J. Mansfeld, 'Theoretical and Empirical Attitudes in Early Greek Scien~ 
tific Medicine', in M. D. Grmek (ed.), Hippocratica (Paris, 1980), 371-90; Ph. van der 
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continued to believe that the gods sent down pestilences and provided 
the cure. Religious-magic medicine did not disappear; the cult of 
Asclepius, for example, significantly expanded during and after the 
Peloponnesian War. While sharply critical of healers, magicians, and 
charlatans of all kinds, the Hippocratics remained neutral with regard 
to the methods of healing practised in the temples of Asdepius. 3 

Although Hippocratic medicine had a mainly empirical orienta­
tion, its experience and knowledge were still too restricted to explain 
most diseases and offer treatments for them. Life sciences were also at 
the stage of conception and could not provide doctors with sound 
knowledge of nature or the human body. In an effort to compensate 
for these shortcomings, doctors often turned to the teachings of 
natural philosophers, and many Presocratics, in their turn, showed 
great interest in problems of medicine and life sciences. On the whole 
the interplay between medicine and natural philosophy enriched 
both, though the extent and particularly the degree of the influence 
of philosophy on medicine should not be overestimated, as is often 
the case. The traditional approach to philosophy as a scientia uni­
versalis, a fundamental source of new ideas, methods, and cognitive 
instruments, assumes that all other sciences, including medicine, 
depend on it: 'Die Philosophie ist die Mutter der Medizin in wis­
senschaftlichen Riicksicht.'4 Te1tullian's formulation, 'medicina soror 
philosophiae' (De an. 2), seems to me greatly preferable. Such im­
portant treatises of the Hippocratic Corpus as On the Nature of Man 
and Ancient Medicine contain sallies against 'philosophical' medicine. 
Both doctors and philosophers frequently relied on traditional 

Eijk, 'Divination, Prognosis and Prophylaxis', in H. F. J. Horstmanshoff et al. (eds.), 
Magic and Rationality in Ancient Near Eastern and Graeco-Roman Medicine (Leiden, 
2004), 187-218. For a comparative analysis of Greek and Near Eastern medicine, see 
the same collection of papers; of Greek and Chinese medicine: G. E. R. Lloyd and 
N. Sivin, The Way and the Word: Science a11d Medicine in Early China and Greece 
(New Haven, 2002). On the possible influence of Oriental, especially Egyptian med­
icine, on Greek medicine, see G. Harig. 'Bemerkungen zum Verhii.ltnis der grie­
chischen zur altorientalischen Medizin', in R. Joly (ed.), Corpus Hippocraticum 
(Mons, 1977), 77-94; V. Nutton, Ancient Medicine (London, 2004), 41 ff.; J. )ouanna, 
'Medecine egyptienne et medecine grecque', in J. Jouanna and J. Leclant (eds.), La 
Medecine grecque antique (Paris, 2004), 1-21. 

3 
). Jouanna, Hippocrate (Paris, 1992), 259 ff.; G. E. R. Lloyd, In the Grip of Disease 

(Oxford, 2003), 40 ff. 
4 K. Sprengel, Versuch einer pragmatischen Geschichte der Arzneikunde, i (Halle, 

1792), 2. See esp. J. Schumacher, Antike Medizin: Die 11aturphilosophischen Grundla­
gen der Medizin in der griechischen Antike, 2nd edn. (Berlin, 1963). 
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premises, so the significant role played by even and odd numbers, for 
example, in the Hippocratic Corpus, is no evidence of the influence of 
Pythagoreanism. 5 Nor does the similarity between the views of the 
Presocratics and Hippocratics on particular questions of physiology, 
embryology, or anatomy mean that philosophy was the source. It is 
much more natural to view this as the influence of medicine.6 It is 
even more erroneous to suppose that Presocratic philosophy was the 
source of the rationalism and empiricism of Greek medicine. 7 These 
properties are a consequence of the general process of secularization, 
which deeply affected the most varied aspects of Greek life and set its 
seal on philosophy and medicine alike. 

If in Plato's time the most famous centres of Greek medicine were 
Cos and Cnidus, in the lifetime of Pythagoras the physicians of 
Croton enjoyed the greatest renown (Hdt. III, 131). The volume 
of evidence on medicine in Croton does not compare with the legacy 
of the physicians of Cos and Cnidus, yet it does allow us to judge its 
nature and its role in the development of Greek medicine. Historians 
of medicine noted long ago that Crotonian medicine and the Pytha­
gorean school, which arose at almost exactly the same time, were 
closely linked with each other,8 although students of Pythagoreanism 
very rarely pay attention to this fact. They hold that the most impor­
tant element of Pythagoreanism is the mathi!mata, number metaphy­
sics and number symbolism, setting against these the Ionian rr,p, 
if,va,ws imopia. An unbiased analysis of the ancient tradition leads to 
different conclusions. Natural sciences and medicine played a defin­
ing role in the philosophy of many early Pythagoreans; physiology, 

5 F. Kudlien, 'Die Bedeutung des Ungeraden in der hippokratischen Krisenarith­
metik', Hermes 108 (1980), 200-5; V. Langholf, Medical Theories in Hippocrates 
(Berlin, 1990), 79 ff., 118 ff. 

6 Thus Jouanna. Hippocrate, 379 ff. Cf. a different view: 'I think that in Antiquity 
philosophy influenced medicine rather than being influenced by it Philosophical 
insight guided the physicians in their biological, physiological, and anthropological 
studies' (L. Edelstein, 'The Relation of Ancient Philosophy to Medicine', Ancient 
Medicine, 350). Similarly M. Frede, 'Philosophy and Medicine in Antiquity', Essays 
in Ancient Philosophy (Oxford, 1987), 225. 

7 Thus e.g. Mansfeld, 'Attitudes', 378 ff., and esp. Longrigg, Greek Medicine, 1 ff. 
8 See e.g. Pohlenz, Hippokrates, 82; Sigerist, History, 94; W. H. S. Jones, Philosophy 

and Medicine in Ancient Greece (Baltimore, 1961), 1 ff.; Michler, 'Problem', 136 ff.; 
Kudlien, Beginn, 54 f.; G. WOhrle, Studien zur Geschichte der antiken Gesundheitslehre 
(Stuttgart, 1990), 35 ff. 
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embryology, and botany interested them no less, and often more, 
than they interested the Ionians. These life sciences, in turn,. in no 
small degree owe their birth to medical practice, which focused 
attention on things which could help prevent or cure disease: diet 
(understood as a healthy way of life), medicinal plants, the structure 
and functioning of the human body, etc. Here follow only the essen­
tial facts which demonstrate Pythagorean study of the theory and 
practice of medicine: Democedes of Craton was the most famous 
doctor of his time (Hdt. III, 125); Hermippus called Calliphon, the 
father of Democedes, a pupil of Pythagoras (19 A l). The most 
famous of the Pythagorean physicians, Alcmaeon of Croton, set 
down the first medical theory to come down to us in his book (B 4). 
The successful athlete lccus of Tarentum later became a teacher of 
gymnastics and a doctor (A 2). Menestor ofSybaris, the author of the 
first work on plants, was also interested in problems of medicine 
(A 7). Hippon ,¥rote two treatises on natural philosophy, and one of 
these considered the causes of disease (A 11); Philolaus also dealt with 
this matter in his On Nature (A 27-8). Hippon and Philolaus are the 
only Presocratics mentioned in Menon's Medical Collection (Anon. 
Lend. XI, XVTII), a doxographical compendium containing theories 
of the origins of disease; all the other individuals mentioned here, 
except for Plato, were doctors. It is dear that medicine, which for a 
century was a Pythagorean area of interest and study, deserves no less 
attention than the exact sciences. 

On Calliphon, the first of the Crotonian physicians known to us, 
very little information has survived. He evidently belonged to the 
family of Cnidian Asclepiads, and on moving to Croton he joined the 
followers of Pythagoras.9 Physicians, who often came from aristo­
cratic families and held prominent positions in society,10 could be 
members of Pythagorean hetairiai, as may be seen from the biogra­
phy ofDernocedes, the son ofCalliphon (above §3.3). He followed his 
father's profession and while still young became famous throughout 
Greece as a doctor. For a substantial fee he was invited first to Aegina 
and Athens, and later by Polycrates to Samos. After the murder of 
Polycrates he was taken prisoner by the Persians. On his return to 

9 See above, 121. The Asclepiacls were not priests but members of an aristocratic clan 
which regarded Asclepius as its forefather: Pohlenz, Hippokrates, 81 n. 3, 82; Langholf, 
Medical Theories, 25 £; Longrigg, Greek Medicine, 22 f. 

1° Kudlien, 'Oberlegungen', 130f., 139; Langholf, Medical Theories, 25 f. 
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Craton, Democedes married the daughter of Milon the athlete and thus 
became one of the Pythagorean hetairoi. During the Cylonian revolt, he 
was one of those who defended the supremacy of the Pythagoreans.11 
Herodotus' account of the turbulent years of Democedes' youth con­
tains information which sheds light on his medical practice.12 When 
King Darius dislocated his ankle badly he called in some Egyptian 
doctors, who were unable to help him and only made things worse. 
Democedes, who was then summoned to the king, applied his mild 
remedies instead of the Egyptians' violent means (~7Tw µETd Td laxvpd 
1rpoaaywv ), and soon cured him. It is possible that his experience of 
treating trawna in athletes, for which Craton was then famed, helped 
him in this. Some time later Democedes cured an ulcer on the breast of 
Queen Atossa. It is supposed that she had inflammatory mastitis, and 
that Democedes applied therapeutic means.13 

Historians of medicine have long pointed to the mutual links 
between Crotonian medicine, especially dietetics, and the practice of 
training athletes.14 The connection was also noted, in general terms, 
by the Hippocratic doctors. The author of Ancient Medicine virtually 
identified the methods of dietetics with those of athletic training 
(VM 3), while his colleague saw the aims of dietetics as restoring 
the sick to health, preserving the health of those who are well, and 
bringing good condition to athletes in training (De victu acut. 9). It is 
surprising how many of those who won renown in medicine and 
athletics were adherents, pupils, or followers of Pythagoras: the 
Olympic victors Milon, Astylus, and Iccus, who went on to become 
a trainer and doctor; the doctors Calliphon, Democedes (Milon's son­
in-law), and Alcmaeon, who brought together medicine and natural 
philosophy. Athletics and medicine were developing in Craton before 
Pythagoras arrived, and he, of course, drew heavily on these.15 Pytha­
goreanism, for its part, played a major role in uniting speculative 

11 Iamb. VP 257, 26L For an assessment of this tradition, see above, 99 n. 163, 121. 
12 III, 129-34. J. Hofstetter, Die Griechen in Persien (Berlin, 1978), 46 f.: 'Herodots 

Erzahlung Uber D. scheint im gro:Gen und ganzen auf guten Quellen zu beruhen.' 
A. Griffiths, 'Democedes of Craton: A Greek Doctor at Darius' Court', in H. Sancisi­
Weerdenburg and A Kuhrt (eds.), Achaemenid History, li. The Greek Sources (Leiden, 
1987), 37-51, is more critical, but he too does not deny the basic facts. 

13 Grmek, Diseases, 351,438 n. 28. 
14 Wachtler, De Alcmaeone, 90f.; Jiithner, Philostratos, 30ff.; Sigerist, History, 

96ff., 236f.; Michler, 'Problem', 140 f.; Mann, Athlet und Palis, 171 ff. 
15 Pythagoras' biographers write of his work on medicine (Diod. X, 7; D.L. VIII, 12; 

Porph. VP 30, 33; Iamb. VP 110 f., 163-4), but early evidence of this is lacking. 
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thought with empirical research in a union which became a defining 
feature of Greek medicine. The mutual influence of Pythagoreanism, 
medicine, and athletics manifested itself clearly in a practical area too. 
Aristoxenus wrote that the Pythagoreans purified the body with the 
aid of medicine; their diet was bread and honey, and 'those who 
observe this diet constantly are best protected against disease' .16 

Pythagoras, as we recall, won fame as an educator of young people, 17 

and the Pythagorean way of life included sport and an emphasis on 
winning. A tradition which deserves attention ascribes to Pythagoras 
the introduction of a diet of meat for athletes, who had previously 
followed an age-old custom of eating cheese and dried figs.18 Another 
important part of the Pythagorean way oflife was the renunciation of 
luxury) excess, and immoderation, 19 of which we are constantly re­
minded in the Pythagorean works of Aristoxenus. 'We should avoid 
and banish by all means, by fire, iron, and every other means, disease 
from the body, ignorance from the soul, excess from the belly, strife 
from the city, discord from the house, immoderation from every­
thing.' 'Boys and girls must be brought up in labour, exercise, and 
appropriate endurance, with food suited to a hard-working, self­
controlled, and persevering way of life.'20 Even if we allow for 

According to Celsus, Pythagoras, Empedocles, and Democritus studied medicine 
more than other philosophers (De med., praef. 7). 

16 Fr. 26-7. 'Pythagoras urged his followers to cultivate the simple life, since 
extravagance (1To,\vnAE:ia) he maintained, ruins not only the fortunes of men but 
their bodies as well. For most diseases, he held, come from indigestion, and indiges­
tion, in turn, from extravagance' (Diod. X,7,1, tr. Oldfather). This passage may also go 
back to Aristoxenus, see above, 72 n. 47. 

17 Antisthenes (fr. 51), Isocrates (Bus. 29), Plato (Res. 600a), Dicaearchus (fr. 33), 
Timaeus (lust. XX,4). 

18 Her. Pont. fr. 40 = Porph. De abst. I, 26; Favorin. fr. 58 = D.L. VIII, 12; Porph. VP 
15. This tradition, which contradicts the later view that Pythagoras was a vegetarian, 
arose no later than the 4th cent. (Burkert, 180 and n. 111). 

19 See above, 145 n. 137,226 n. 53. On sexual abstinence see Aristox. fr. 39. 
20 Porph. VP 21 = Iamb. VP 34 = fr. 17; Iamb. VP 209 = 58 D 8 DK (tr. after 

G. Clark); see above, 118 n. 60. This material is particularly abundant in the Pytha­
gorean Precepts (see above 101 n. 16). The Pythagoreans said 'that it was necessary, 
right from childhood, even to have a diet that is well ordered, teaching that order and 
due proportion are fine and advantageous, but disorder and lack of due proportion are 
shameful and disadvantageous' (fr. 35). 'Everything that is eaten or drunk is respon­
sible for a distinct condition. Wherefore indeed it is a characteristic of great skill to 
detect and notice what sort and how many things should be employed for nourish­
ment.' (Iamb. VP 208; Aristox. fr. 37; tr. Huffman). Gluttony and drunkenness were 
rejected because they were harmful both in themselves and to healthy procreation 
(fr. 39). 
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Aristoxenus' tendency to idealize the Pythagoreans, there can be little 
doubt that submission to strict rules, moderation, and self~restraint 
lay at the basis of the way of life proposed by Pythagoras. 

Plato wrote respectfully oflccus (Leg. 839e-840a), the Pythagorean 
from Tarentum who won the pentathlon at Olympia in 476 and then 
became the best teacher of gymnastics of his time, and a doctor. Iccus 
himself led a life of such moderation that he became proverbial: the 
Greeks called a frugal meal 'an Jccus meal' (A 2); while training he 
adhered to a strict diet and sexual abstinence.21 Alongside Iccus, Plato 
mentions another Pythagorean athlete, the triple Olympic victor 
(488-480) Astylus of Craton, of whom 'similar things are told'.22 

Plato has Protagoras express the thought that Iccus' gymnastics was 
really a disguised aoef,wnK') T.!xv71 (Prat. 316d). He may have had in 
mind the theoretical basis of the way of life and prescriptions which 
Jccus proposed. )iithner took it that Iccus was the author of a book on 
dietetics as the foundation of athletic training. Although no direct 
evidence of his writing has survived, the context in which he is 
referred to in Plato and particularly in Lucian (Hist. conscr. 35) 
provides a sound basis for the proposition that such a book did 
indeed exist.23 As the Crotonian Astylus was older than Iccus, the 
way of life which they followed must have developed in Craton. The 
reputation of Milon (Aris!. fr. 520) provides evidence that it did not 
arise suddenly. 

Diet played an important part in the Hippocratic Corpus, being in 
effect the principal means of treatment for internal ailments.24 Special 
works such as Regimen, Regimen in Health, and Regimen in Acute 
Diseases, were devoted to it; many others, for example Diseases and 
Internal Affections, gave it much attention, and Sacred Disease offered 
a dietary treatment for epilepsy. The author of Ancient Medicine 
identified the whole of medicine with dietetics and viewed its history 

21 Pl. Leg. 839e-840a c=- A 2; Ael. VH XI, 3; De nat. an. VI, L 
22 Pl. Leg. 840a5; Clem. Strom. 3,6,50; cf. DK I, 446.20; Faus. 6,13,1. Mann, Athlet 

und Palis, 177 f. See W. Fiedler, 'Sexuelle Enthaltsamkeit griechischer Athleten und 
ihre medizinische Begriindung', Stadion 11 (1985) 137-75. The sexual abstinence of 
Pythagorean athletes is linked with the theory that semen originated in the brain and 
the marrow; see below, 375. 

23 JU.thner, Philostratos, Sf.; see also Ciaceri, Storia, 2, 61; Fiedler, 'Sexuelle Ent­
haltsamkeit', 172 n. 70; WOhrle, Studien, 58; Mann, Athlet und Polis, 178. 

24 Heidel, Medicine, 121; 0. Temkin, 'Greek Medicine as Science and Craft', Isis 44 
(1953), 213. 
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as the discovery and development of the dietary method, which 
consisted of systematic study of which food best suited the nature 
of the patient.25 Two contemporary experts in Greek medicine, 
I. Lonie and W. Smith, have lent support to that position. First, 
they assert, dietary methods do indeed coincide with the therapeutic 
practice reflected in the Hippocratic Corpus. Secondly, the dietary 
theories of fifth-century doctors represent the 'superstructure', built 
on methods established within the framework of traditional medi­
cine, which had long been accumulating information on the proper­
ties of various foodstuffs.26 If the practical methods of dietetics were 
really developed in the early period, they can hardly be attributed to 
Crotonian or any other doctors of the end of the sixth century. 
However, the establishment of rational-empirical medicine should 
not be reduced to the systematization of accumulated knowledge. 

In traditional societies, diseases are usually divided into two cate­
gories: to the first belong open wounds and injuries received in 
combat or at work; to the second) internal ailments, whose cause is 
beyond comprehension and whose origin is therefore considered 
supernatural. This is the picture we see in the ancient Orient and in 
Horner and Hesiod in Greece,27 but the Hippocratic Corpus views all 
illnesses from the viewpoint of their natural causes. It is clear that by 
the turn of the fifth century (there is no information on earlier times), 
a radical change in the view of illness had occurred: it had been 
desacralized and turned into a phenomenon of nature. As a result, 
the divine causes, which had previously explained internal ailments, 
were replaced by natural causes: heat, cold, and especially food and 
drink, through which diseases supposedly entered the organism. In 
the fifth century these notions are found not only among physicians: 
Pindar named only boils, wounds, and the effects of heat and cold as 
causes of disease (Pyth. Ill, 47 f.); Herodotus linked most illnesses 
with the changing seasons, while ascribing to the Egyptians the view 

25 H. W. Miller, 'On Ancient Medicine and the Origin of Medicine', TAPA 80 
(1949), 187-202; J. Jouanna (ed.), Hippocrate: L'ancienne medicine (Paris, 1990), 34f. 

26 I. M. Lonie, 'A Structural Pattern in Greek Dietetics and the Early History of 
Greek Medicine', Med. Hist. 21 (1977), 235-60, at 258; W. D. Smith, 'The Develop­
ment of Classical Dietetic Theory', in Grmek, Hippocratica, 439-48, at 446. 

27 On disease as a punishment sent down by a deity, see: Kudlien, Beginn, 33, 48 ff.; 
id., 'Primitive Medicine', 308 f; D. Goltz, Studien zur altorientalischen und griechischen 
Heilkunde (Wiesbaden, 1974), 261 ff.; M. Grmek et al. (eds.), Western Medical 
Thought from Antiquity to the Middle Ages (Cambridge, 2002), 243 ff. 
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that food was the cause of all ailments (II, 77).28 Euryphon and 
Herodicus, the earliest Cnidian physicians known to us,29 upheld 
the 'feeding' theory on the causes of disease (Anon. Land. IV, 31 f., 
40 ff.); in the Hellenistic period, Herodicus of Cnidus even became the 
protos heuretes of dietetics. 30 Since the influence of Alcmaeon on both 
physicians can be traced with reasonable reliability, 31 this again leads 
us back to Crotonian medicine.32 

Our sources on Crotonian medicine are random and fragmentary. 
They are silent, for example, about the medical theories of Calliphon 
and Demo cedes, and Alcmaeon' s practice as a doctor. This latter 
silence, which is fully understandable, given the almost total absence 
of biographical information about Alcmaeon, has caused some to 
assert that he was a natural philosopher with an interest in medicine, 
rather than a doctor.33 From the ancient tradition it seems rather that 

28 F. Heinimann, Nomos und Physis (Basel, 1945), 172ff.; Mansfeld, 'Attitudes', 
388 f.; Thomas, Herodotus, 37 f. 

29 In Menon's doxography, Hippocrates follows Euryphon and Herodicus of 
Cnidus, which matches their chronology. It is unlikely that Euryphon was born in 
c.500 (thus H. Grensemann, Knidische Medizin (Berlin, 1975), 197ff.); biographical 
information suggests that he worked in c.450-420. 

30 Porph. Quaest. Hom., XI, 514: 'Dietetics began with Herodicus and was per­
fected by Hippocrates, Praxagoras, and Chrysippus.' Previously it was believed that 
this meant Herodicus of Selymbria (see, however: Pohlenz, Hippokrates, 38 n. 4), but 
in recent times this view has been challenged: J. Kollesch, 'Die dfatetischen Aphoris­
men des sechsten Epidemienbuches und Herodikos von Selymbria', in G. Baader and 
R. Winau (eds.), Die hippokratischen Epidemien (Stuttgart, 1989), 194f., 197. It is 
much more probable that Herodicus of Cnidus was meant: D. Manetti, 'Medici 
contemporanei a lppocrate: problemi di identificazione <lei medid di norne Erodico', 
in Pb. van der Eijk (ed.), Hippocrates in Context (Leiden, 2005), 295-313. 

31 Wachtler, De Alcmaeone, 90ff.; C. Fredrich, Hippokratische Untersuchungen 
(Berlin, 1898), 34ff.; M. Wellmann, 'Euryphon', RE 6 (1907) 1342f.; A. Palm, Studien 
zur hippokratischen Schrift IlEpi 8wtn 1s (Tilbingen, 1936), ll0ff.; I. M. Lonie, 'The 
Cnidian Treatises of the Corpus Hippocraticum', CQ 15 (1965), 1-30, at 4 n. 3; 
H. Grensemann, Die hippokratische Schrift iiber die heilige Krankheit (Berlin, 1968), 
27 ff.; G. Lorenz, Antike Krankenbehandlung in historisch-vergleichender Sicht 
(Heidelberg, 1990), 174ff. 

32 On the Crotonian/Pythagorean origin of dietetics, see Palm, Studien, 11 0 ff.; 
W. H. S. Jones, Philosophy and Medicine, I ff., 44; R. Joly (ed.), Hippocrate: Du regime 
(Paris, 1967), pp. xi-x:ili; Kudlien, Beginn, 36ff., 54 f.; WOhrle, Studien, 35 ff. The 
passage twice adduced by Iamblichus also deals with this (VP 163, 244); some link it 
with Aristoxenus (Rohde, 156; 58 D 1 DK; Timpanaro Cardini, iii. 286). 

33 Kudlien, Beginn, 56, 148; J. Mansfeld, 'Alcmaeon: "Physikos" or Physician?', 
Kephalaion. Studies in Greek Philosophy Offered to C ]. De Vogel (Assen, 1975), 
27-38. 
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he combined in himself the philosopher and the doctor.34 Although 
Alcmaeon wrote no special work on medicine (in his time there were 
no such works),35 the greater part of his book was devoted to Ta 
iaTp,Ka (D.L. VIJI, 83). Unlike Hippon, Philolaus, and other natural 
philosophers, he demonstrated originality precisely in medicine and 
allied areas. Only relying on his own vast knowledge, experience, and 
his independent research, Alcmaeon was able to lend Presocratic 
philosophy a new 'physiological' direction, focusing its attention on 
problems of the structure and vital activity of the human organism 
(physiology, anatomy, embryology, psychology). Following Alc­
maeon' s lead, other thinkers, as diverse as Parmenides, Anaxagoras, 
and Empedocles, turned their attention to these problems, which 
were absent from the thought of the early Ionians. Soon it would 
become a staple part of works of natural philosophy. Alcmaeon 
figures more than once in the Opinions of the Physicists by Theo­
phrastus, who supplied a particularly detailed description of his 
physiology of the sensory organs. In Menon' s Medical Collection, 
Alcmaeon is not mentioned, but the papyrus containing this text 
(or, more precisely, an overview of it) has substantial lacunae, one 
of which might well account for the disappearance of his theory. Be 
this as it may, the Sicilian physicians Acron and Pausanias do not 
appear in it either. 

Greek medicine is indebted to Alcmaeon for many fundamental 
concepts, including the dynamic concept of illness, which frequently 
occurs later among the Hippocratics: health is a balance of opposing 
qualities, or powers ( ovva0 «,) in the organism, and sickness is the 
predominance of one of them (B 4). 36 Among the direct and indirect 
causes of illness Alcmaeon names excessive heat and cold, and a 
surfeit or an insufficiency of food, in addition to water, locality, and 
other external factors, thus combining the 'dietary' and 'climatic' 

34 Jouanna, Hippocrate, 370. For a critique ofMansfeld, see L. Perilli, 'Alcmeone di 
Crotone tra filosofia e scienza', QUCC 69 (2001) 55-79. In Photius' Library (115b7), 
Alcmaeon is unambiguously called iaTp6s. He appears in the company of such doctors 
as Diodes, Euryphon, Erasistratus, and others. 

35 The first medical writings belong to contemporaries of Empedocles, Euryphon 
and Acron of Acragas, who, according to the Suda, wrote II Ep1 Tpo<f* Vy,nvWv 
(31 A 3). 

36 Grmek, Western Medical Thought, 246f. For examples from the Hippocratic 
Corpus, see J. Jouanna (ed.), Hippocrate: La nature de l'homme (Berlin, 1975), 256. See 
also Palm, Studien, ll0ff.; Pohlenz, Hippokrates, 80ff.; Sigerist, History, 317; Goltz, 
Studien, 275 ff. 
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approaches, mentioned by Herodotus, to the aetiology of disease. 37 

The variety of factors which, in Alcmaeon's view, could cause disease 
mark him more as a physician than a natural philosopher, since 
natural philosophers usually attributed illness to one or two causes 
only. The methodological empiricism, which later was also character­
istic of the Hippocratics, found its theoretical expression in the very 
first sentence of Alcrnaeon's book (B 1), a sentence addressed to 
Brontinus, Leon, and Bathyllns: only the gods have clear knowledge 
(aa</>~veia) of invisible things (,r<pi Twv a</>avewv); humans can judge 
only on the basis of evidence (nK0aipw0ai). 38 Thus he goes further 
than Xenophanes, who doubted the possibility of knowing anything 
definite ( To aa</>es) abont the gods (B 34), and was the first in the 
surviving tradition to formulate a positive programme of research 
based ou empirical evidence, TEK/L~p,a.39 It is possible that evidence 
of this empirical position can be seen in the statement nElp6. Tol 

0a0~aws apx6 (fr. 125 Page), preserved under the name of Aleman 
and attributed by D. Lanza to Alcmaeon.40 

An analysis of Alcmaeon's theory of disease is complicated by the 
fact that fragment B 4, which contains it, is not an accurate quotation, 
but a brief overview by Aetius, like those preserved from Menon's 
medical doxography. Diels believed that this text found its way into 
the Vetusta placita (Aetius' source) from a doxographical work by 
Alexander Philalethes, a first-century physician. 41 This origin ex­
plains the presence in it of both Peripatetic (,54>' oil, Ta ,roia) and 
Stoic terminology (avvEKTlK~, -rroiYJTLK~), which characterizes the 

37 Kudlien, Beginn, 56. 
38 Text ofB 1 is corrupt; for corrections see: Wachtler, De Alcmaeone, 34f.; DK I, 

214 not.; H. Gomperz, 'Alkmaion's Frg. 1 Diels', PhW 48 (1928) 1597; Timpanaro 
Cardini, i. 146f.; Guthrie, i. 344 n. l; L. Gemelli Marciano, 'Lire du debut: Quelques 
observations sur les incipit des Presocratiques', PhilosAnt 7 (2007), 7-37. 

" See H. Diller, 'O'FIZ AJHAQN TA <PAINOMENA', Hermes 67 (1932) 
14-42. nKµ,atpw0a, is often encountered among the Hippocratics: De arte 12; Affect. 
46; Prorrhet. II 1,21; Progn. 24.57; De victu acut. (Sp.), 18,52, etc. Cf. Thuc. I,1,3: 

d,' , • - ', , ''0 '" ' . " , aa4(ws µ,1cv EVpElV cna xpovov 1TI\T} OS aovvaTa TJV, EK OE TEKfJ.,TJPlWV ... 
0 D. Lanza, 'Un nuovo frammento diAlcmeone', Maia 17 (1965) 278-280; Perilli, 

'Alcmeone', 64 n. 16. 'AAKµ,Ctv is a Doric form of the name 'AAKµ,alwv, which is why 
they have often been confused. 

41 H. Diels, 'Uber das physikalische System des Straton' (1893), Kleine Schriften, 
239 f. For criticism, cf. H. von Staden, 'Rupture and Continuity: Hellenistic Reflections 
on the History of Medicine', in Ph. J. van der Eijk (ed.), Ancient Histories of Medicine: 
Essays in Medical Doxography and Historiography in Classical Antiquity (Leiden, 
1999), 164f. 
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author of the Vetusta placita, who came from the school of Posido­
nius.42 In any case, Theophrastus' Opinions of the Physicists contain 
no aetiology of disease; that appeared in the Vetusta placita.43 

Alcmaeon holds that what preserves health is the equality (laovoµJa) of 
the powers - moist and dry, cold and hot, bitter and sweet and the rest -
and the supremacy (µ,ovapx{a) of any of them causes disease; for the 
supremacy of either is destructive. The cause of disease is an excess of 
heat or cold; the occasion of it surfeit or deficiency of nourishment; the 
location of it blood, marrow or the brain. Disease may come from 
external causes, from quality of water, local environment or toil or 
torture. Health, on the other hand, is a harmonious blending of the 
qualities (tr. Longrigg). 

It is generally accepted that this text preserves both Alcmaeon' s views 
on health and sickness, and certain concepts of his, in particular 
01.Jvaµ,l,;, laovoµ,!a, and µ,ovapx{a. 44 At the same time we should 
remember that B 4 is a reconstruction by Diels of Aetius' text, 
based on the differing versions by Pseudo-Plutarch and Stobaeus.45 

E~µ,µ,<Tpo, Kpiia« has long been seen as a later formulation of the 
idea which Alcmaeon expressed with the aid of the concepts of 
laovoµ,!a and µ,ovapxta) 46 which bore the stamp of the aristocratic 
ideology of the Pythagoreans. Alcmaeon's laovoµ,ia bears no relation 
to democracy, which it later came to signify.47 It refers to equality 
within the political class, which in Croton numbered one thousand. 

42 H. von Staden and J. Jouanna again pointed out the late terminology in 
Alcmaeon B 4, see Ch. Schubert, 'Menschenbild und Normwandel in der klassischen 
Zeit', in H. Flashar and J. Jouanna (eds.), MCdecine et morale dans l'antiquiti (Geneva, 
1997), 121-43, discussion at 148f. 

43 Diels, Dox., 232; D. Runia, 'The Placita Ascribed to Doctors in Aetius' Doxo­
graphy on Physics', in van der Eijk (ed.), Ancient Histories of Medicine, 189-250, at 
233; Zhmud, Origin, 127ff. Cf. J. Mansfeld, 'Doxography and Dialectic: The Sitz im 
Leben of the "Placita", ANRW II 36/4 (1990), 3058 f. 

44 Diels, Dox., 223; Wachtler, De Alcmaeone, 77; Timpanaro Cardini, i. lSOf.; 
Triebel-Schubert, 'Begriff'; G. Cambiano, 'Pathologie et analogie politique', in Las­
serre and Mudry (eds.), Formes de pensie, 441-58. In medical literature the last two 
terms are no longer found. 

45 This was rightly emphasized by Grmek (Western Medical Thought, 246 f.). 1J0o­
po-rroi0v ydp €KaTEpov µ,ovapxta and T0v SE Vydav T0v aVµ,µ,ETpov TWv 7roiWv Kpiiaiv are 
found only in Pseudo-Plutarch, and y{vw0ai U 1roTE Ka( V110 TWv ttw0Ev alnWv 
VMTwV 1roiWv iJ xWpas iJ K61rwv iJ dvdyK1)S-iJ TWv rnVTois 1raparrAYjafwv - only in 
Stobaeus, whose version is dearly closer to the original. 

46 Olivieri, Civilta greca, 111; E. Montanari, KPAI)JI) e MIEII:: un itinerario 
semantico efilosofico (Florence, 1979), 189ff.; Triebel-Schubert, 'Begriff', 43f. 

47 See above, 81 n. 87. 



Medicine and Life Sciences 359 

Movapxia, the power of a tyrant, upsets that equality, just as the 
supremacy of one of the 3vvc£µcLS in the organism upsets their balance 
and leads to illness. Although Alcmaeon tried to rely on observations 
and research, he inevitably had to resort to judgement by analogy in 
explaining health and sickness as such. 

Moist and dry, cold and hot, bitter and sweet, and other 8vvdµcis, 
which Alcmaeon did not restrict in number, 48 are not cosmic princi­
ples or elements; they belong to the world of humans (ova Ta 1r0Uc£ 
€an TWv dv0pwn{vwv, A 1, 3)49 and represent specific physical 'qua­
lities' which pertain to the human body. Deficiency or excess of 
nourishment may upset the balance and cause disease. 50 If the se­
paration of external and internal causes, noted in the outline of 
Alcmaeon's theory, reflects his views, 'cold' and 'hot' are not to be 
understood as climatic cold and heat, but rather as inner 'qualities' of 
the organism, corresponding to their counterparts in the macrocosm. 
This interpretation is supported by the fact that Alcmaeon explained 
vision as the presence in the eye of'water' and 'fire' (see below), while 
in his explanations of phenomena in the macrocosm opposites do not 
occur. 51 Among the external causes which Alcmaeon had the fore­
sight to indicate were bad water, insalubrious locations, exhanstion, 
trauma or wounds, and other factors. The number of loci in which 
disease occurs was probably not established either: in addition to the 
blood, marrow, and brain one would naturally expect mention of the 
stomach. 

It is not easy to appraise the originality of Alcmaeon's theory, 
because the earlier medical and philosophical texts on the aetiology 
of disease are unknown; some believe that he took his theory from 
the Crotonian physicians. His use of political metaphors - like 
Anaxirnander' s use of 'judicial' metaphors (B 1) - most likely 

48 Isocrates' report (Antid. 268 = A 3) that Alcmaeon had two archai is incorrect: 
he had none, and the number of opposing qualities was not fixed (A 3; B 4). 

49 Their treatment by Aristotle as dpxai TWv ◊vTwv (Met. 986b3 ::; A 3) should not 
be understood in an ontological sense. 

5° Kudlien, Beginn, 53 f.: Wenn der Mikrokosmos Mensch aus bestirnmten 
Grundstoffen besteht, so bedarf er <loch zur Erhaltung dieser Grundstoffe und ihres 
GleichgeVvichtes gewisser von auBen kommenden Hilfen - vor all em die N ahnmg. 
In diesem Angewiesensein auf etwas Au:6eres, das dann innen wirksam wird, liegt 
aber auch grundsiitzlich eine Gefahr, niimlich die einer Storung des k6rperlichen 
GleichgeVvichts - und das hei£t eben die Gefahr der Erkrankung.' 

51 In Alcmaeon's fragment on plants (see below, 380), he speaks of the sun and the 
earth as father and mother of plants, but these are not opposites. 
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indicates that both were faced with the need to formulate new 
theories and a conceptual apparatus in their chosen fields. The 
concept of ovvaµ,ts, later accepted in the Hippocratic Corpus, is not 
found among the Presocratics before Alcmaeon; we cannot rule out 
the possibility that it too was taken from the sphere of politics.52 

Against this background the supposition that Alcmaeon borrowed 
his theory from an earlier medical tradition seems unconvincing, 
especially when we consider his undisputed originality in psychol­
ogy, physiology, and embryology (see below). Alcmaeon, who wrote 
in the Ionian dialect, was of course familiar with Ionian philosophy 
(A 4); the influence on him of Pythagoras' notions of the soul and 
the astronomical views of the Pythagoreans is also beyond dispute. 53 

The view of health as a balance of opposite 'qualities' called forth 
associations with the cosmogony of Anaximander, in which, accord­
ing to the doxography, the unlimited produces 'a germ of hot and 
cold',54 and with the Pythagorean doctrine on 7r/pas and ihmpov. 55 A 
similarity with one of Alcmaeon's pairs points towards Anaximan­
der, while the fact that, after Pythagoras, dualism - in the sense of a 
theory of opposites as a basic explanatory mechanism - became a 
characteristic feature of Italic philosophy points towards Pythagoras. 
It is clearly seen in Alcmaeon, Parmenides, Menestor, Empedocles 
and Philolaus, 56 and absent in Ionian philosophy, although this 
philosophy was of course very familiar with the opposing qualities 
themselves (see Heracl. B 126). At the same time the originality of 
Al cm aeon's views is clear. U n1ike most of the Presocratics, he did not 
develop a doctrine of principles; cosmogony was absent from his 

52 Kudlien, Beginn, 60. 
53 See above, 233, 330, and below, 388 f. 
S4 </n;ai Si TO l,,c Toii ciuSiou yOv,µ,ov BEpµ,oU T£ Ka; 4'vXPoV ,ca-rd. n}v yel€aw -roU8E: Toii 

KOO/J,OU ar.oKp,~va., (Ps.-Plut Strom. 2 = A 10; a. Arist. Phys. 187a20 = A 9). Diels 
(Do:c., 579. 13, apparatus criticus) suggested Sin £K Tou ru.S{ov yov,µ.ov Bepµ.ou -re Ka.I 
o/roxpou. 1--1-0lscher and Kahn follow him. The pair moist-dry has not been reliably 
attested. 

55 Wachtler, De Alcmaeone, 75, 83 ff.; Palm, Studien, 112 f.; Pohlenz, Hippokrates, 
82. Those who deny Pythagoras as a philosopher stress the link between Alcmaeon 
and the lonians (Burkert, 295 n. 89). It is true that we have no reliable evidence that 
the fair r.lpa;;_d.'11'£Lpov goes back to Pythagoras, although this is fully possible. 

5 As Burkert notes (297), dualism was not a universal principle in Pythagoreanism 
(cf. Hippasus and Hippon), and no 'well-defined scientific and philosophical system' 
can be discerned behind the teachings of the Italics. Pythagoras indeed never had such 
a system, and therefore no dualism that was binding for all Pythagoreans could take 
shape. 
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book, while cosmology received very scant treatment. His teaching 
on the balance of many opposing i3vvap,Els belongs to physiology, not 
cosmology, Anaximander, on the other hand, spoke not of 'hot' and 
'cold' in themselves, but rather of fire and mist, of which the hea­
venly bodies, in particular, consisted; it does not appear that a 
balance of opposites played any part in his thinking. 57 Jn any case, 
to Alcmaeon what mattered was not specific opposites, but the 
balance of many pairs of i3vvaµ,E<s one with another in the human 
body, and the effect of the external environment on them, so the 
similarity with Anaximander is not only superficial but also most 
likely deceptive. Pythagoras' cosmogonic forces, the limit and the 
unlimited, resemble Alcmaeon's 'qualities' in that they are opposites 
which explain processes occurring in the macrocosm and microcosm 
respectively; however, their character and the way they interact are 
completely different. If the doctrine of the i3vvaµ,Els arose under 
Pythagoras' influence, the end result differed from the original just 
as much as Alcmaeon's views on the soul differed from Pythagoras' 
metempsychosis (below, §11.l). 

The distinctiveness of Alcmaeon, who combined in his person the 
physician and the philosopher, is clear when he is compared with 
Rippon. Continuing the 'physiological' trend of Pythagorean natural 
philosophy, Rippon mostly studied problems of physiology, embry­
ology, botany, and medicine. Even more than Alcmaeon he focused 
his attention on living nature, rather than nature as a whole; in the 
evidence available to us there are no traces of cosmogony and hardly 
any of cosmology (cf, B 1). Hippon's principle, moisture (vyp6-rT/s, 7/, 

vyp6v), is only superficially similar to Thales' water; strictly speaking, 
it is not the origin of all that exists, like air in Anaximenes or fire in 
Heraclitus, but only the origin of all life. As Menon reports, Rippon 
supposed that the bodies of all living things contain moisture which is 
characteristic of them (oiKda vyp6-rT7s), and thanks to which they live 
and feel, He relied on this principle to explain life, death, and disease: 

57 U. HOlscher, 'Anaximander und die Anfange der Philosophie', Hermes 81 
(1953), 257-77, at 264f., 272 = Furley and Allen (eds.), Studies, 300: 'But on the 
whole the picture is not of a schema of complementary opposites, but the "arrange­
ment of time", in which conquest is paid for with downfall'; B. J. Hijmans, 'Anaxi­
manders biologische Fragmente im System seiner Philosophie', A Class 3 (1960), 32-5; 
G. E. R. Lloyd, 'Hot and Cold, Dry and Wet in Early Greek Thought', JHS 84 (1964), 
92-106, at 95 ff.; Wright, Empedocles, 25 f. Cf. KRS, 119 ff. 
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When such moisture is in its normal condition, the living creature is 
healthy, but when it dries up, the animal loses consciousness and dies. 
For this reason old men are dry and insensitive, because they lack 
moisture. Similarly the soles of the feet, because they have no share of 
moisture, are insensitive, [ ... ] but in another book the same author 
says that the aforementioned moisture changes through excess of heat 
and excess of cold, and thus brings on diseases. He says it changes to 
become moister or drier or coarser or finer or changes into other 
substances. Thus he defines the cause of disease, but he gives no 
indication of the individual diseases that arise (Anon. Land. XI = A 
11, tr. Longrigg). 

We may assume that the first book dealt with living nature as a whole, 
and the second considered in detail the causes of disease. It is 
indicative, however, that Rippon as a natural philosopher did not 
deal with particular diseases, and his theory displays a tendency -
sometimes even a schematic one - to reduce everything to a single 
principle. Instead of a balance of many 'qualities', which may be upset 
by external and internal factors set forth in Alcmaeon's theory, we 
find the 'normal condition' of moisture and changes in it owing to 
heat and cold. By Jyp6T~s in this context Rippon evidently meant the 
element common to all physiological fluids in the body, the element 
which in its turn depended on liquid food.58 It is likely that excessive 
heat and cold also applied to food, although we cannot exclude the 
action of heat and cold from outside. The idea that old age and 
dryness were linked with lack of sensation and death, while youth 
was linked with moisture, is traditional in nature and widespread in 
Greek literature of various genres.59 The reverse process, by which 
moisture becomes thinner and finer under the influence of cold, is 
also known from the medical literature. 60 It is interesting that in 
Philolaus' theory of disease, in addition to Alcmaeon's well-known 
causes (a deficiency or surfeit of heat, cold, or food), a central role is 
played by the state of three fluids: blood, bile, and phlegm;61 blood in 

58 D. Manetti, 'Hippo Crotoniates', in Corpus dei Papiri Filosofici Greet e Latini, Ill 
(Florence, 1992), 458 ff. 

59 Onians, Origins, 212 ff.; Manetti, 'Hippo', 461; see Ar. Pl. 1054, Lys. 385; [Hipp.] 
Nat. mul. I; Mul. II, 111; Arist. GA 784a30 f. 

60 See e.g. M.-P. Duminil, Le Sang, les vaisseaux, le coeur dans la Collection 
hipgocratique (Paris, 1983), 295 ff., 223 ff. 

1 Anon. Loud. XVIII = A 27. See D. Manetti, 'Doxographical Deformation of 
Medical Tradition in the Report of the Anonymus Londinensis on Philolaus', ZPE 83 
(1990) 215-33; Huffman, Philolaus, 289 ff. 
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particular can cause disease, by becoming thicker or thinner accord­
ing to changes in human flesh. From this it follows that healthy blood 
is neither too thick nor too thin, like Hippon's 'normal liquid'. 

In the various Pythagorean figures who studied medicine or were 
interested in it, it is not easy to find one feature which is common to 
all. What unites Democedes, Alcmaeon, lccus, Hippon, and Philolaus 
is probably a rational approach to medicine and the absence in their 
theories and practices of any link with religious or magic healing. By 
contrast, the tradition of another Italian thinker, Empedocles, shows 
that aspect very clearly. The combination of natural science and 
medicine with religious prophecy and healing has often captivated 
scholars, who have seen in Empedocles a kind of relic of 'archaism'. 
'Shamanistic yor;nda and medical art, "medicine man" and medicine 
do go together, and in Empedocles the two are still combined,' wrote 
Burkert.62 Here the crux of the matter is that the union of magic and 
medicine looks to the past: Empedocles still unites things which later 
would be divided. Opinions differ as to precisely when this came 
about,63 but the early Pythagoreans, and moreover, Pythagoras him­
self, at any rate remain, according to this logic, within the field of the 
'indivisible' unity of magic and medicine. And since the tradition on 
individual Pythagoreans contains nothing to substantiate this idea, 
we are assisted by the 'Pythagorean way of life', with its famous 
taboos: 'The transition from the flios llv0ay6pctos (or 'OpefnK6s) to 
a rationally based regimen is only a new approach to the same 
thing.' 64 Earlier Wehrli had written, in the same spirit: 

The origins of Pythagorean dietetics lie in the famous taboos on certain 
foods, which are themselves deeply rooted in magical beliefs. They then 
became part of the comprehensive regimentation of life which Plato 

62 Burkert, 291 f., 296 f; Parker, Miasma,, 207 ff. It is sometimes claimed that 
Empedodes, like Melampus, was a soothsayer and healer, a laTp6µavn>, see e.g. 
W. Kranz, Empedokles (Zurich, 1949), 20 ff, 26 ff.; M. Vegetti, 'Iatromantis: Previsione 
e memoria nella Grecia antica', in M. Bettini (ed.), I signori della memoria e dell'oblio 
(Florence, 1996), 65~81. Cf., however, Flower, Seer, 81 n. 23. 

63 Jouanna, Hippocrate, 372: 'Empedocle ne semble done pas encore avoir etabli 
une distinction nette entre magie et medicine, comme le feront quelques annees plus 
tard Jes medecins hippocratiques.' Nutton, Ancient Medicine, 113: 'In the sixth and 
early fifth centuries healers could act like Empedocles as roving shamans, and the 
boundaries between magic and medicine were almost non-existent. By 350 BC, 
however, barriers had arisen.' 

64 Burkert, 293. 
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knows as the 'Pythagorean way of life' (Res. 600) in which superstition 
and ethical views are hard to separate [ , , . ] If this picture of the process 
is correct then it is one aspect of the separation of an independent 
science of medicine from what was originally a magical therapy -with 
much broader aims.65 

I suggest that the extraordinary figure of Empedocles, the coeval of 
Zeno of Elea, Anaxagoras, and Pericles, can be fully explained without 
invoking the relics of archaism.66 In any case, in the chronology of the 
relations between religious-magical and rational medicine Empedo­
cles is a very unfortunate starting point. The tradition on his achieve­
ments as a healer, such as the resuscitation of the dead and of people 
in prolonged comas, and the saving of whole cities from epidemics 
by changing the course of rivers or the winds, is increasingly being 
seen as a biographical interpretation of his poems (see especially 
B 111-12, 146), an interpretation conceived in the mid-fourth cen­
tury, rather than historical evidence.67 The very first mention of 
Empedocles is in Ancient Medicine (last third of the fifth century); 
while extremely critical of his 'philosophical' medicine, the Hippo­
cratic physician finds nothing 'supernatural' in it.68 The latter also 
applies to the physicians Acron and Pausanias, who were close to 
Empedocles; to the latter he dedicated his poem On Nature. 69 

The 'primeval unity' of magic and medicine bears no relation to 
Pythagoras, as he was neither a medicine man nor a physician. The 

65 F. Wehrli, 'Ethik und Medizin: Zur Vorgeschichte der aristotelischen Meson­
lehre', Mus. Helv. 8 (1951) 59. 

66 On the relation between the rational and the religious in Empedocles, 
see Lloyd, Magic, 33 ff. 

67 Wright, Empedocles, 9 ff., 20; J. R. Pinault, Hippocratic Lives and Legends 
(Leiden, 1992), 48 f.; In wood, Poem, 6 f.; A. Chitwood, Death by Philosophy (Ann 
Arbor, 2004), 39 ff.; R. Goulet, 'Empedocles', DPhA 3 (2000) 76 ff.; cf. Lloyd, In the 
Grip of Disease, 24 ff. This tradition most likely goes back to the dialogue of Heraclides 
Ponticus On the Woman who Stopped Breathing (fr. 76-89); see Gottschalk, Hera­
clides, l3 ff. 

68 'Some doctors and sophists say that it is impossible for anyone to know 
medicine who does not know what the human being is; anyone who is going to 
treat patients correctly must, they say, learn this. Their account tends towards 
philosophy just like Empedodes or others who have written about nature from the 
beginning, what the human being is and how it originally came to be and from what 
things it was compounded' (VM 20, tr. Schiefsky). See A.-J. Festugiere (ed.), Hippo­
crate: L'ancienne medicine (Paris, 1948), 55 f.; Jouanna (ed.), L'Ancienne Miidicine, 
22 f., 206 f.; M. Schiefsky, Hippocrates: On Ancient Medicine (Leiden, 2005), 55, 299 ff. 

69 On Acron see M. Wellmann, Die Fragmente der sikelischen Arzte (Berlin, 1901), 
108 £; on Pausanias, 31 A 1.60, 1.71, A 3; B l, 156. 
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introduction of a meat diet for athletes, linked with him in the 
classical tradition,7° appears to be a fttlly contemporary and prag­
matic innovation, which also defied well-known taboos. The ban on 
eating beans, which brings together Pythagoreanism, Orphism, and 
Empedocles, goes back to ancient superstitions, but was treated in a 
rationalist manner even in antiquity, and with particular insistence in 
the historical-medical literature of recent decades, in connection with 
the favism caused by beans. 71 But how are medical and sport dietetics, 
theorized about by Alcmaeon and practised by Iccus, connected with 
that taboo? None of the Hippocratic treatises contains a ban on beans. 
On the contrary, they often form part of a diet prescribed by a 
doctor.72 If Crotonian medicine is linked through Calliphon with 
that of the Cnidian Asclepiads, it is appropriate to mention that 
they traced their origins from Asclepius, Machaon, and Podalirius, 
army physicians in Homer's poems, 73 and not from the soothsayer 
and healer Melampus. The secularization of notions of non-traumatic 
ailments, relying on the experience of those who treated combat 
wounds and sport trauma and who had therefore freed themselves 
from the need to appeal to supernatural forces, was the path which 
the Crotonian physicians were among the first to take. The idea of 
rational dietetics being born of the spirit of magic is as remote from 
reality as the transformation of myth into logos. 

10.2 PHYSIOLOGY AND ANATOMY 

Thanks to a lucky chance which has preserved for us Theophrastus' 
short treatise On the Senses, the theories of many Presocratics on 
sensory perception are known to us from a coherent summary com­
piled by an expert in the field.74 Theophrastus divides 'physiologists' 

70 See above, 352 n. 18. 
71 See Callim. fr. 553, and above, 237 ff. 
72 Epid. II 6,6, VII 1,6, 1,9; De victu II 44; De victu acut. (Sp.), 21, 30. 
73 E. J. and L. Edelstein, Asclepius: A Collection and Interpretation of the Testimo­

nies, ii (Baltimore, 1945), 19 f., 53 ff. 
74 See J. J. Beare, Greek Theories of Elementaiy Cognition from Alcmaeon to 

Aristotle (Oxford, 1906); G. M. Stratton, Theophrastus and the Greek Physiological 
Psychology Before Aristotle (London, 1917); H. Baltussen, Theophrastus Against the 
Presocratics and Plato: Peripatetic Dialectic in the 'De sensibus' (Leiden, 2000). 
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into two groups: some, like Parmenides, Plato, and Empedocles, 
followed the principle 'like perceives like'; others advanced the oppo­
site principle. In Theophrastus, however, the latter group does not 
assume a clear identity: the first in the group, Alcmaeon, did not 
follow any of the declared principles, and of the others, Anaxagoras, 
Clidemus, Diogenes, and Democritus, only Anaxagoras consistently 
adhered to the principle 'opposite is perceived by opposite'. Theo­
phrastus does not focus on Alcmaeon; he devotes only two para­
graphs of his survey to him, as he does to Parmenides, but 
Alcmaeon' s special position as the founder of the 'physiological' 
tendency in Presocratic thought is clearly apparent. 

Chronologically speaking, physiology and more particularly the 
physiology of the sensory organs begins with Alcmaeon. As a rule, 
the theories of Parmenides, Anaxagoras, Empedocles, Diogenes, and 
Plato are a response to questions first posed by him.75 Unlike many 
other Presocratics, Alcmaeon offered a theory of all the sensory 
organs except touch, both as a whole and individually, and distin­
guished sensation and thought, something that Theophrastus also 
appreciated highly (DS 25). In his survey of Alcmaeon's theory there 
is no criticism, whereas he is very harshly critical of the views of 
Anaxagoras, Democritus, and especially Empedocles. Following his 
teacher, Theophrastus regarded the heart as the seat of thought and 
sensation, and was therefore unable to appraise the principal virtue of 
Alcmaeon's theory, which distinguishes it clearly from all others, 
although he did note it. Alcmaeon asserted that all the sensory organs 
were linked with the brain by 'passages' (,,,6po,) carrying sensations, 
and the brain was also the organ of thought. If it was disturbed or 
shifted the sensory organs were incapacitated, for it obstructed the 
passages through which the sensations were conveyed (DS 26 = A 5). 
Those philosophers who allocated any role in sensation to the brain 
either linked it only with hearing, or, like Diogenes, with hearing and 
smell.76 Alcmaeon's position was much more logical. He explained 
hearing by saying that within the ear was a cavity filled with 
air. By resonating, it transmitted sounds to the brain. Smell was 

75 Longrigg, Greek Medicine, 53 ff. 
76 Anaxagoras (DS 28), Diogenes (39-40), Democritus (56, 114), Plato (6, 85). 

F. Solmsen, 'Greek Philosophy and the Discoveryof theNerves',MH 18 (1961), 150-67, 
169-97; G. E. R. Lloyd, 'Diogenes of Apollonia: Master of Ducts', in Sassi (ed), 
Costruzione, 237-58. 
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sensed through the nostrils, which breathed in air and conveyed it to 
the brain, and taste was sensed by the warm, moist tongue, which by 
its warmth dissolved particles of taste and conveyed them to the 
brain. Vision is 'due to the gleaming and the transparent, when 
(the transparent) reflects'.77 Visual sensations are also conveyed 
along 1r6po, leading from the eye to the brain (A 5-6, 10). Only 
humans think (literally: understand, tvviryat); animals can only feel 
(aia06v<rn,), and not think (B la). 78 

The theory of the primary role of the brain in thought and percep· 
lion, the first rational theory on this matter, is deeply impressive in its 
sobriety (Empedocles and Anaxagoras endowed even plants with 
emotions), and its independence from the standard thought patterns 
of the natural philosophers (like/unlike) and from attempts to explain 
sensations through elements selected a priori. Alcmaeon's fundamen­
tal discoveries prepared the empirical ground for the further devel­
opment of physiology and psychology, but were not recognized in full 
or at once. Philolaus and Plato supported him in what concerned the 
brain as the organ of thought, while still linking perception with the 
heart, 79 thus breaking Alcmaeon's causal connection between percep· 
lion and thought. so The idea of a connection between the brain and 

77 Alcmaeon believed that the eye contained water and fire, because if the eye was 
struck, sparks would fly (A 10)! Everything points to the 'gleaming' (T6 aT£Af3ov) being 
fire, and the 'transparent' (-rO Owrf;av&) water (thus H. Diels, 'Empedokles und Gorgias', 
SBB (1884) 354; Wachtler, De Alcmaeone, 48f.; Lloyd, 'Alcmaeon', 121 n. 32; c£ Beare, 
Greek Theories, 11 £; Stratton, Theophrastus, 176 n, 79), According to Empedocles, the 
eyes contain fire, which emitted light, and water, which reflected it: A 86, 91, B 84; D. 
O'Brien, 'The Effect of a Simile: Empedocles' Theories of Seeing and Breathing', JHS 90 
(1970) 140ff. For a different interpretation, see: M. G. Leboucq, 'Alcmfon de Crotone, 
pere de la biologi.e', Bulletin de l'Acadi!mie de MCdecine de Belgique 6 (1946) 240f. 

78 Aristotle also stressed this difference: On µ,& oi5v oJ TaJn)v lan 7/) ala06.vw0ai 
ml TO rf;povdv, rf;avEp6v· TOV µ,Ev ydp 1riiai µ,€nan, ToV 8€ OAtyois TWv ,4}wv (De an. 
428b6-8). 

79 Philo!. B 13: KErj;aAd µ,Ev v6ov (sc. &px'J]), Kapota OE i/Jvxiis Kai aia01]aws; Huff­
man, Philolaus, 307 ff; Pl. Tim. 70 a-d, 77 c-e; G. R. S. Harris, The Heart and the 
Vascular System in Ancient Greek Medicine (Oxford, 1973), 116 ff. Although we have 
no direct evidence, it is possible that Alcmaeon, like Philolaus, situated the fvx/2, 
understood as the principle oflife and movement (A 12), in the heart. 

80 This connection is supported by Socrates' words on early theories of thought: 
'What do we think with: blood, air, or fire? Or is it none of these three, but our brain 
that produces the feeling of hearing, seeing and smelling?' (0 8' €yKirj;aA6s lanv O Tds 
aia0Tjans 1rapf:)(wv ToV dKoVHv Kai dpiiv Kal Oarf;pa{vw0ai; Pl. Phaed. 96a-b = A 11). 
See also: 8,0 ml OoKEf TWW ala06.vw0ai Ta ,0a 8,d T0v lyKErj;aAov (Arist. De iuvent. 
469a). 
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the individual senses - sight, sound, and smell - became widespread 
among the Hippocratics, for example, in Places in Man (2) and On 
Flesh (16-17); the Coan Prognoses (IV, 489), like Alcmaeon, affirmed 
that concussion led to loss of vision, hearing, and voice.81 Sacred 
Disease (3, 14, 16), which saw the brain as the seat of sensations and 
thought and criticized traditional notions of the connection between 
thought and the heart or diaphragm (17),82 was more logical than 
others and closest to Alcmaeon. Nevertheless, those notions contin­
ued to receive the support of physicians and philosophers for many 
centuries to come. In the fourth century they were shared by precisely 
those who excelled at dissection: Diodes of Carystus and Praxagoras 
of Cos, the authors of the first systematic works on anatomy; Aris­
totle, who performed many dissections of animals; and lastly, at the 
turn of the third century, the author of the Hippocratic treatise On the 
Heart, whose wealth of anatomical knowledge was also based on 
experiments. 83 Even after Alcmaeon' s theory had been developed 
and experimentally demonstrated by the two Alexandrian doctors 
Herophilus and Erasistratus, who described the sensory and motor 
nerves running to the brain,84 the Stoics, Epicureans, and Peripatetics 
continued to place a reasoning part of the soul in the heart. The 
dispute about the role of the heart and the brain is strongly reminis­
cent of the famous debate on the causes of the Nile floods: in both 
cases we see a whimsical mixture of empirical and speculative argu­
ments, and the discussion continues for many more centuries after 
the correct answer has been found. Even among physicians, the 
empirical arguments made headway ouly with great difficulty, parti­
cularly because the interpretation of the results of dissection in the 
light of the then current physiological theories was no simple matter. 
With regard to Alcmaeon, the question is this: can the consistency 
and empiricism of his theory be explained by a reliance on dissec­
tions, and if so, on what kind of dissections? 

81 The material is collected in C. Oser-Grote, Aristoteles und das Corpus Hippo­
craticum; Die Anatomie und Physiologie des Menschen (Stuttgart, 2004), 241 f., 248 ff., 
261 ff., 272 ff. 

82 They go back to the preliterate period: Onians, Origins, 13 ff., 40 f. 
83 Solmsen, 'Greek Philosophy', 159 ff.; Oser-Grote, Aristoteles, 82 ff. 
84 Solmsen, 'Greek Philosophy', 187 ff.; J. Longrigg, 'Anatomy in Alexandria in the 

third century B. C.', BJHS 21 (1988) 455-88; H. von Staden, Herophilus: The Art of 
Medicine in Early Alexandria (Cambridge, 1989). 
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The information available to pre-Hippocratic medicine on the 
structure of the human organism was obtained from the treatment 
of injuries or from observation of dead humans and animals; at that 
time nobody studied anatomy as such. The level of knowledge of 
the Hippocratic physicians in anatomy and the evidence from the 
Classical period available to us show an absence of any regular 
practice of dissection ofhumau bodies,85 but do not rule out sporadic 
experiments of this kind. There is much more information on the 
dissection of animals, which was practised in the fourth century by 
Diodes, Praxagoras, Aristotle, and other doctors and natural scien­
tists.86 In the first third of the third century, Herophilus and Erasi­
stratus systematically performed dissections of human bodies and 
even practised vivisection on criminals sentenced to death. 87 After 
Herophilus and Erasistratus, vivisection was no longer practised on 
humans, while dissection of dead bodies became increasingly uncom­
mon and eventually died out, although it remains unclear exactly 
when.88 In any case, Galen, the enthusiastic advocate of dissection, 
practised it on animals, especially on monkeys, but not on humans. 
The reasons why the study of human anatomy developed in this way 
have been investigated more than once, but to this day remain 
unclear. It has been usual to see as the main reason the fact that in 
Greece there were religious and psychological prejudices against 
dissection of dead bodies, and the custom sanctified by religion 
required prompt burial. 89 The practice of dissecting human bodies 
was thus a temporary departure from these prejudices by individual 
physicians. While secularization undoubtedly played an important 
role in the development of anatomy in Greece, the explanation 

85 L:- Edelstein, 'History of Anatomy in Antiquity', Ancient Medicine, 252 ff.; 
F. Kudlien, 'Antike Anatomie und menschlicher Leichnam', Hermes 97 (1969), 
78-94; id., 'Anatomie', RE Suppl. 11 (1969), 38-48; Lloyd, 'Alcmaeon', 128ff. 

86 Ph. van der Eijk, Diocles of Carystus (Leiden, 2001), fr. 17-24 with comm.; id., 
'Between the Hippocratics and the Alexandrians: Medicine, Philosophy and Science in 
the Fourth Century BCE', in R W. Sharples (ed.), Philosophy and the Sciences in 
Antiquity (Aldershot, 2005), 72-109; Nutton, Ancient Medicine, 119f. 

87 Cels. De med., praef. 23-4; von Staden, Herophilus, 138 ff. 
88 In the 1st cent., Celsus describes and defends the need to dissect corpses (De med., 

praef. 23-6, 74-5), but does this reflect the practice of his time? See: Edelstein, 'History 
of Anatomy', 285 ff.; Pb. Mudry, La Preface du De medicina de Celse (Rome, 1982). 

89 See Edelstein, 'History of Anatomy'; Kudlien, 'Antike Anatomie'; H. von Staden, 
'The Discovery of the Body: Human Dissection and Its Cultural Contexts in Ancient 
Greece', Yale Journal of Biology and Medicine 65 (1992), 223-41; Nutton, Ancient 
Medicine, 128 ff. 



370 Pythagoras and the Early Pythagoreans 

offered above seems too speculative.90 Lloyd, for example, leaves out 
of his account the influence of religion and points out that dissection 
procedures in Greek medicine are themselves problematic.91 

Indeed, the idea that clinical practice should be founded on 
knowledge of internal anatomy of the human body, self-evident in 
modern times, was first recognized by the Alexandrian physicians. 
The 'methodology' which guided doctors and natural philosophers in 
the fifth-fourth centuries consisted in making judgements about 
invisible processes within the body by analogy with physical processes 
known from everyday experience.92 Precisely this naive physics may 
be seen in AJcmaeon's explanation: the brain, when shaken, obstructs 
the 'passages' through which sensations are conveyed from the sen­
sory organs (A 5). At the same time, this explanation, and indeed the 
whole of Alcmaeon's theory of sensory perception, presupposes that 
the -rropot, of which he wrote, bad some definite material substratum. 
Usually this has been taken to mean the optic nerves: first, because 
they are easy to discover in dissection (the auditory nerves are much 
smaller in diameter); secondly, Chalcid.ius' evidence (fourth century 
AD) of Alcmaeon's dissection of an eye has been preserved. 1n his 
commentary on Timaeus he notes (p. 257.16-20): to explain Plato's 
teaching on sight we must turn to those physicians and philosophers 
who practised dissection of human organs (artus humani corporis 
facta membrorum exsectione rimati sunt). This, Cbalcidius goes on to 
say, is the way to view the nature of the eye: 

About this very many others have brought many things to light very 
clearly, especially Alcrnaeon of Croton, who, well versed in natural 
philosophy, first dared to proceed to dissection, and Callisthenes, Aris­
totle's pupil, and Herophilus. 93 

90 Neither the Hippocratics nor Aristotle record any religious or other prejudices 
against the dissection of human bodies. The medical school of the Empiricists, which 
rejected human dissection, also did not resort to 'religious' arguments: Ce\s. De med., 
praef., 40-4; K. Deichgriiber, Die griechische Empirikerschule (Berlin, 1930), fr. 66-70. 

91 Lloyd, 'AJcmaeon', 128 ff. 
92 See esp. VM 22.2-4; Edelstein, 'History of Anatomy', 292; Schiefsk-y, Hippo­

crates, 322 ff. 
93 'Demonstranda igitur oculi natura est, de qua cwn plerique alii tum Alcmaeo 

Crotoniensis, in physicis exercitatus quique primus ex.ectionem aggredi est ausus, et 
Callisthenes, Aristotelis auditor, et Herophilus multa et praedara in lucem protuler­
unt' (p. 256.22 ( = A 10, tr. von Staden). Here Chalcidius used an unknown but very 
well-informed source. This is shown also by the reference to Callisthenes, who appears 
nowhere else in a medical context. 
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On the basis of this evidence and Theophrastus' overview, Alcmaeon 
has usually been seen as the pioneer of anatomical research, who first 
discovered the optic nerves. Taking Alcmaeon's statement that goats 
breathe through their ears (Arist. HA 492al3 ~ A 7), one may 
conclude that in dissecting the organs of hearing he found the Eusta­
chian tubes (the ducts between the middle ear and nasopharynx), 
which he also took to be 1r6po, leading to the brain. Having found the 
'passages' between certain sensory organs and the brain, Alcmaeon 
postulated their presence for all the others. 94 Most scholars have 
supposed that he dissected the bodies of animals; only a small number 
assumed human dissection.95 

After the mid-twentieth century, the epithets previously applied to 
Alcmaeon - founder of physiology and anatomy, father of psychology 
and psychiatry, creator of embryology - went out of fashion, and 
earlier appraisals of his methods and the results of his investigations 
began to be revised. Thus F. Solmsen concluded that, in the fifth­
fourth centuries, ideas of the nerves were strictly speculative, and 
empirical research in this field was first undertaken by the Alexan­
drians. 'The previously expressed view that Alcmaeon dissected 
human bodies in about 500 is without any evidence or probability,' 
claimed Kudlien, while not denying his 'systematic dissection of 
animals'. Lloyd and Mansfeld strongly dispute Alcmaeon's human 
dissections, while Mansfeld rejects the idea that he studied medicine 
and anatomy at all. ). Rocca sums up the scepticism which surrounds 
Alcmaeon: his claims to have made discoveries in anatomy are 
dubious and probably linked with supposed status as a doctor, for 
which there is no confirmation. There is no reliable evidence that he 
dissected human bodies. Even if he did remove the eye of an animal 
and discovered the optic nerve, it is highly questionable that he 

94 M. Unna, 'De Alcmaeone Crotoniata', in Ch. Petersen (ed.), Philologisch~ 
historische Studien, I (Hamburg, 1832), 55 ff.; Wachtler, De Alcmaeone, 40 f., 45 f.; 
50 f.; M. Wellmann, 'Alkmaion van Kroton', Archeion 11 (1929), 159; Sigerist, History, 
101£., 114 n. 51-2; Harris, Hearl, 6f.; P. Manuli and M. Vegetti, Cuore, sangue e 
cervello (Milan, 1977), 31 f.; Longrigg, Greek Medicine, 58 ff. On the Eustachian tubes: 
Lloid, 'Alcmaeon', 122 f. 

9 See e.g. L. Stella, 'L'importanza di Alcmeone nella storia del pensiero greco', 
.MAL 8 (1938), 245f.; M. Timpanaro Cardini, 'Originalita di 'Alcmeone', A&R 6 
(1938), 241; H. Erhard, 'Alkmaion, der erste Experimentalbiologe', Sudhoffs Archiv 
34 (1941), 88; Leboucq, 'Alcmeon', 237f.; Perilli, 'Alcmeone', 62ff. 
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recognized it for what it was, let alone that he understood the role of 
the brain as the centre of cognitive activity.96 

Lloyd again convincingly demonstrated what was already well 
known: 'For a long time after Alcmaeon dissection was not carried 
out for its own sake as part of a routine procedure of investigation. 
Such dissections as were performed were evidently undertaken for a 
particular and quite definite purpose, to explain strange phenomena, 
to support a theory or settle a controversy.'97 The systematic study of 
animal anatomy was fust undertaken by Aristotle, and of human 
anatomy, the brain and nervous system, by Herophilus and Erasi­
stratus. The problem, however, is that after the third century human 
dissection was not carried out for its own sake as part of a routine 
procedure of investigation for even longer. Long intervals and sudden 
halts in the development of the sciences are well known in antiquity. 
We need only remember the fate of zoology after Aristotle, or botany 
after Theophrastus. 98 Alcmaeon, the first to link consistently sensa­
tions and thoughts with the brain, was an exception among physi­
cians and philosophers in the sixth-fourth centuries. From this point 
of view, there are no serious obstacles to his being seen as the first 
( even the only) physician of his time to conduct anatomical investi­
gations into the human sensory organs and discover the optic nerves 
leading to the brain, as this follows from Chalcidius' passage.99 If 
Chalcidius bad been thinking of those of Herophilus' predecessors 
who dissected animal eyes, it would have been more natural to expect 
the name of Aristotle here (see HA N,8,80; Vl,3,21), rather than his 
nephew Callisthenes or Alcmaeon. 

96 Sohnsen, 'Greek Philosophy', 152 f.; Kudlien, 'Antike Anatomie', 85 n. 54; 
Lloyd, 'Alcmaeon, 114 ff.; Mansfeld, 'Alcmaeon, 27 ff.; ). Rocca, Galen 011 the Brain 
(Leiden, 2003 ), 22f. 

97 Lloyd, 'Alcmaeon', 142; similarly Kudlien, 'Anatomie', 40 f. 
98 J. G. Lennox, 'The Disappearance of Aristotle's Biology: A Hellenistic Mystery', 

Apeiron 27 (1994), 7-24. See also Zhmud, Origin, 283 f. Until Theophrastus, the only 
specialized work on plants was by Menestor, Alcmaeon's younger contemporary 
(below, 382 f.). On acoustic experiments of the kind conducted by Hippasus (above, 
309 f.), we have nothing before the end of the 4th cent. 

99 His words 'Alcmaeo Crotoniensis, in physicis exercitatus quique primus ex­
ectionem aggredi est ausus' plainly refer to human dissection; thus Lloyd, 'Alcmaeon', 
116; Mansfeld, 'Alcmaeon', 32; von Staden, Herophilus, 238; Perilli, 'Alcmeone', 64 f. 
A parallel from Tertullian (De an. 10) supports the view that exectio in Chalcidius 
meant 'dissection'; see von Staden, Herophilus, 238. 
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Chalcidius' detailed account of the path of the optic nerves, as well 
as the detail on the anatomy of the eye, in particular the four mem­
branes of different thickness, mentioned further on (p. 257.12-15), 
most likely go back to Herophilus.1°0 The fundamental affinity be­
tween the ideas of Herophilus and Alcmaeon lies in the fact that both 
of them regarded the optic nerves as 1r6po,, which conveyed sensations 
to the brain. Noting that Alcmaeon could quite well have discovered 
these 1r6po, by dissection, Solmsen concludes: 'After many ambages 
physiological research again returned to his [i.e. Alcmaeon's] pioneer­
ing achievements.' 101 The fact that now the sensory nerves are con­
ceived not as 'passages' along which air and water (Alcmaeon) or 
'sensory pneuma' (Herophilus) move,102 but as a bundle of nerve 
fibres conveying impulses from the receptors to the brain, in no way 
diminishes the significance of their discovery. Precisely what anato­
mical procedure led Alcmaeon to his discovery remains a matter 
of dispute, 103 as does the question whether he dissected human bodies 
or only animals. We have no other direct evidence of human dissec­
tion before the beginning of the Hellenistic period, though few histor­
ians of medicine would go so far as to assert that nobody ever practised 
it in this period. To be sure, the experimental method in life sciences 
means only dissection, not necessarily the dissection of humans. 
Alcmaeon could well have dissected goats, and extrapolated the 
results to humans, as was done by the author of Sacred Disease, 
Aristotle, Herophilus, and Erasistratus. 104 

It is possible that Alcmaeon' s explanation of sleep and death points 
to dissections which he performed: 'Alcmaeon says that sleep occurs 

100 Herophilus established the exact number of eye membranes, but these them­
selves were familiar earlier: Empedocles (B 84); O'Brien, 'Effect of a Simile', 144, 
163 ff.; [Hipp.] De loc. in ham. 2 f.; De earn. 17 (contains a theory of vision which was 
close to Alcmaeon's theory of vision); Arist. GA 744a8. See Oser-Grote, Aristoteles, 
248 ff. Cf. Lloyd, 'Alcmaeon', 119 f. 

101 Solmsen, 'Greek Philosophy', 187 and n. 219. 
102 A 5-8 (hearing, sense of smell), A 5, 10 (sight). On Herophilus: von 

Staden, Herophilus, 252 ff. 
103 Lloyd, 'Alcmaeon', 118ff., 124, gives a detailed description of various options 

and tends towards the conclusion that Alcmaeon 'may have done no more than cut off 
the eyeball' of an animal; thus also C. Oser-Grote, 'Das Auge und der Sehvorgang 
nach Aristoteles und der hippokratischen Schrift De carnibus', in W. Kullmann and 
S. Fcillinger (eds.), Aristotelische Biologie (Stuttgart, 1997), 333-49. Longrigg, on the 
other hand, believes that what is being discussed is a surgical operation on a human 
beinf (Greek Medicine, 59f.). 

10 De morbo sacra 11; Arist. HA 494b21 f.; von Staden, Herophilus, 140, 179f. 
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through the retreat of the blood into the blood-flowing vessels 
(aiµ,6ppou,; <jJM(3a,); the awakening occurs through its dispersal, and 
that complete retreat is death'. 105 The expression· aiµ.6ppou, fMf3as, 
which apparently belongs to Alcmaeon, implies that besides blood­
flowing vessels there were others which were hollow: 06 According to 
a widely accepted interpretation, Alcmaeon had noticed that in the 
dead the arteries, unlike the veins, are empty or almost empty, and on 
this basis he regarded death as a retreat of blood from the a1teries 
into the veins. 107 A different interpretation, which does not assume 
knowledge of the differences between veins and arteries, was pro­
posed by Lloyd: sleep is due to a reflu.x of blood towards the interior of 
the body. 108 

10.3 EMBRYOLOGY 

Like physiology, ancient embryology for us begins with Alcmaeon. 109 

In his book he is the first in the written tradition to formulate the 

105 A 18. Cf. interpretations of Empedocles: 'sleep results from the proportionate 
cooling of the beat in the blood, death from its absolute cooling' (A 85), and of 
Diogenes: 'if blood. as it circulates completely fills the vessels, and it pushes the air 
contained in them into the chest and the belly, sleep arises ... but if all the airy 
material leaves the vessels, death ensues' (A 29), tr. D. Graham. 

106 In the 5tb-4tb cents. ,j,MfJ<s could mean both veins and arteries, and rifT"lpia, 
arteries and bronchial tubes. alµ.6ppous ,f,M/3,s see De morb. I, 3, 8, 14, Il. 5; Affect. 28; 
De haemor. 5; the treatises of the Hippocratic Corpus which distinguish veins and 
arteries: Epid. ll, 4, V, 46; De articulis 45, 69, De earn. 5; De oss. 2-7 (cf. I. M. Lonie, 
The Hippocratic Treatises "On Generation", "On the Nature of the Child", "Diseases 
IV" {Berlin. 1981), 88f.; Jouanna, Hippocmte, 437 n. 70). Cf . .d,oy&T/, lv 1fi &.fT"lp,a,,ciJ 
Ko,Mq.-njs Kapl,las, -ifns iaTI m,rnµ,a-r,/0/ (elea, -ro ~y,µ,ov,Ko• -r,js tf,vx,js) (AeL IV,5,7 
= 64 A 20); Lloyd, 'Diogenes of Apollonia'. 

107 Tannery, Science, 223; Wachtler, De Alcmaeone, 71 f; Fredricb, Hippokratische 
Untersuchungen, 67; Olivieri, Civilta green, 118 f.; Stella, 'Importaoza', 273; Leboucq, 
'Alcmeon', 245 f.; Onians, Origins. 80 n. 6; Timpanaro Cardini, i. 126; Harris, Heart, 
8, 59. 

108 Lloyd. 'Alcrnaeon', 126; Longrigg, Greek Medicine, 62. 
109 Besides teaching on the development of the foetus from conception to birth or 

the batching of the egg, embryology included questions of heredity. See E. Lesky, Die 
Zeugimgs-und Vererbungslehren der Antike und ihr Nachwirke11 (Wiesbaden, 1950); 
Lonie, Hippocratic Treatises; H. N. Parker, 'Greek Embryological Calendars and a 
Fragment from the Lost Work of Damastes', CQ 49 (1999), 515-34; L. Brisson et al 
(eds.), L'Embryon: fonnation et animation (Paris, 2008). Our main sources on the 
embryology of the Presocratics, Aristotle, Aetius, and Censorinus, are selective and 
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basic questions of embryology and try to answer them. Where does 
male sperm come from? When does it first appear' Does female 
sperm exist? What determines the sex of a child? What is the cause 
of infertility? Which part of the foetus takes shape first? How is the 
foetus nourished, and on what? Such is the part of Alcmaeon' s 
embryological 'questionnaire' preserved in the doxography.11° Begin­
ning with Parmenides, Anaxagoras, and Empedocles, it gained cur­
rency among philosophers, and later among physicians as well. m 
Many of these questions, of course, had been discussed before Alc­
maeon, and one of his answers coincides with an answer given by 
Solon.112 Coincidences between his views and those of the Hippo­
cratics, which appear in particular in the embryological treatises On 
Generation, On the Nature of the Child, and Disease IV, should not 
necessarily be seen as establishing the primacy of Alcmaeon; some of 
these ideas could go back to a common source. Among Alcmaeon' s 
theories there are, however, some that are undoubtedly original, 
although completely incorrect, for example, his theory concerning 
the origin of semen. Attributing a central role to the brain, and relying 
on an outward similarity, Alcmaeon supposed that semen originated 
in the brain. 113 This theory was taken up by Hippon, who took a lively 
interest in embryology.114 He linked his vital principle, moisture 
(,5yp6T~s), with the soul, because the soul was born of moist semen, 

contradictory. In a survey of opinions in GA 4,1, Aristotle focuses attention on 
Empedocles and Democritus. Alcmaeon and Hippon, whom he does not mention 
here (cf. GA 752b22f.), are introduced briefly in Aetius and more fully (Hippon) in 
Censorinus, 4-9. Censorinus, the most detailed source, often contradicts the other 
tw-o; he had not read Aristotle but made use of the same tradition as Aetius, through 
Varro (Dox., 188 ff.). Where Aetius and Censorin diverge, the former is usually 
preferable: Dox., 190 not. l; E. Lesky, 'Alkmaion bei Aetios und Censorin', Hermes 
80 (1952), 249-55. 

110 In Aetius these questions are formalized (5,3. T{,; ~ ol!a{a TOV a1dpµaTo,;. 5,5. 
El Kal al 0?}AEml ,rpotEvTai a1rEpµa. 5,13. LliG. Tf ai ~µ{ovot aTEipa,. 5,16. IIW,; 
TpEfna, TO. ¥µfJpva. 5,17. TC 1rpWTov TEAwwvpyEiTa, €v Tfl yaaTp{). Theophrastus 
set these down in freer form, but he too had his 'questionnaire'. 

111 Longrigg, Greek Medicine, 54 ff. (Parmenides' views are omitted); Jouanna, 
Hiff:ocrate, 380 ff. 

2 See below, 380 and n. 133. 
113 A 13; according to the Pythagorean Memoirs, the seed is a drop of brain (D.L. 

VIII, 28). This theory has no reliable parallels in traditional notions (pace Onians, 
Origins, 108f.; Lonie, Hippocratic Treatises, 102). Lesky, Zeugungs- und Vererbungs­
lehren, lOf., placed its origins in Persia. 

114 Censorinus regularly refers to his views (5.2, 5.4, 6.1, 6.3, 6.4, 6.9, 7.2., 9.2 = A 
12- 18). 
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which in turn originated in the brain. 115 Another part of this theory 
has come down to us in evidence that Hippon regarded semen as a 
product of the spinal marrow (A 12), and in its full form this theory 
may be seen in a number of Hippocratic treatises: from the brain, the 
semen travels through veins which pass behind the ears into the 
spinal cord, and from there into the testicles.116 As confirmation of 
his views, Hippon referred to an original 'experiment'. According to 
Censorinus, 

Hippon ... believed that the seed flows from (spinal) marrow, and 
thought that his theory was proved by the fact that, if one butchers 
the males after the animals have mated, no marrow is found, because it 
has been exhausted, as you might expect 117 

Although the result of which Hipp on speaks compels one to query the 
reality of the experiment, it does not appear that it was pure inven­
tion. Anaxagoras and Democritus opposed the theory that semen 
originated in the brain and marrow, postulating that it was a product 
of the whole body.118 According to Censorinus, they maintained that 
after copulation males lost not only part of their marrow, but also a 
substantial proportion of their fat and flesh.119 Anaxagoras is known 
for at least one anatomical experiment (A 16), but this instance is 
more likely to be a matter of simple observation. 

115 'T'ljV 8J ,PV)('JV 1T07£ µh iyKa/,aAoJI Aeyn, 1T07'£ Se uliwp· Kai yap 70 ,mlpµ,a (tva, 70 
,f,aivoµo,ov ,jµ,iv it uypov, i[ ov t/,11ai ,f,vx!,v y,vrnOa, (Hippo!. Ref I,16,2 = A 3); here 
Hippolytus relied on a Peripatetic source (Dox., 553£f.). The argument which Aris­
totle (Met. 983b22-26 = A 10) and Theophrastus (fr. 225 FHSG) attribute to Thales 
was in fact Hippon's: that the semen of all living creatures is moist (KRS, 91 n. l, cf. 
above, 27 n. 6), see Arist. De an. 405b 1-3. Hippon believed that in the body of a child 
the first thing to take shape was the head, which contained the beginnings of the soul 
(Htffon vero caput, in quo est animi principale, Cens. _6.1.= A 15). . 

A 12; De gen. 2; Nat. hom. 11; Aer. 22. See also Diodes, fr. 4la-b; PL Tim. 91a. 
117 Hipponi ... ex medullis profluere semen videtur, idque eo probari, quod post 

admissionem pecudurn si quis mares interirnat, medullas utpote exhaustas non 
reperiat (5.1 = A 12; tr. N. H. Parker). 

118 59 B 10; 68 A 141. This theory was widely accepted among the Hippocratics 
(Lesky, Zeugungs- und Vererbungslehren, 70 ff.; Lonie, Hippocratic Treatises, 66 f., 
115 f.). The idea that both theories, the encepbalo-myelogenic and the pangenetic, 
were parts of a single general theory (thus J. Jouanna, 'La Naissance de la science de 
l'ho=e cbez les medecins et les savants de l'epoque d'Hippocrate: problemes de 
methode', in J. A. Lopez Ferez (ed.), Tratados Hipocraricos (Madrid, 1992), 107 f.; icl, 
Hiffsocrate, 382 ff.), seems unconvincing. 

9 Cens. 5.2 = 24 A 13 = 59 A 107; 68 A 141. On this text see Lesky, 'Alkmaion'. 



Medicine and Life Sciences 377 

Alcmaeon's embryology was inevitably far more primitive than his 
physiology. The methods then available very rarely allowed one to 
achieve definite results. The naive rationalism and speculative nature 
of his embryological theories testify not only to Alcmaeon as a 
scientist and a physician, but also to the possibilities of ancient 
medicine, and pre-scientific medicine as a whole, which for centuries 
preserved and developed his views. Thus the notion of semen origi­
nating in the brain and spinal marrow, for example, survived in 
European science until the beginning of the eighteenth century. 
Alcmaeon' s idea that there existed both male and female semen had 
an even longer life; from their union an embryo was formed, and the 
semen which prevailed determined the sex of the child.120 This 
theory, which ran counter to traditional views,121 took hold because 
it provided a more rational explanation of sex determination and the 
way a child inherited paternal and maternal traits. The theory of two 
types of semen was shared by Parmenides (B 18), Empedocles (B 63), 
and Democritus (A 142), all of whom enriched it by adding new 
features. The author of On Generation went further than others by 
stating that each parent possessed both male and female semen (6-9); 
in this way a Hippocratic was able to explain, for example, how a girl 
inherited her father's traits.122 Alcmaeon's theory could not do this. 
The theory of female semen was criticized by Aristotle, but supported 
and developed by Galen, who handed it down to medieval and 
modern medicine. It was finally refuted by K. von Baer (1827), who 
used a microscope to investigate the female ovule. 

120 A 13-14. See W. Gerlach, 'Das Problem des "weiblichen $amens" in der antiken 
und mittelalterlichen Medizin', Sudhoffs Archiv, 30 (1937/8), 177-93; Lesky, Zeu­
gungs- und Vererbungslehren, 24 f., 162 f, etc.; Lonie, Hippocratic Treatises, 125 ff.; 
G. E. R. Lloyd, Science, Folklore and Ideology (Cambridge, 1982), 86 ff.; P. van der 
Horst, 'Sarah's Seminal Emission: Hebrews 11:11 in the Light of Ancient Embryology', 
in Hellenism-Judaism-Christianity: Essays on Their Interaction (Leuven, 1998), 221-
40. As van der Horst shows, in the pre-Greek, Jewish tradition in particular, this idea 
is unattested. 

121 They are reflected in Aeschylus' Eumenides (657 ff.), where Apollo asserts that 
onl! the father begets the child; the mother merely nourishes the foetus. 

1 2 This teaching is close to the way genetics explains sex determination by 
heredity {Lesky, Zeugungs- und Vererbungslehren, 82£; Lonie, Hippocratic Treatises, 
125 ff.). See also W. BrunschOn, 'Gleichheit der Geschlechter? Aspekte der Zweisa­
mentheorie im Corpus Hippocraticum und ihrer Rezeption', in Chr. Brockmann et al. 
{eds.), Antike Medizin im Schnittpunkt von Geistes- und Naturwissenschaften (Berlin, 
2009), 173-90. 
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The fragmentary information on Alcmaeon's views may some­
times be supplemented by relying on the theories of his younger 
contemporaries. Tradition has brought down to us the views of 
Parmenides, Empedocles, and Anaxagoras on children inheriting 
their father's and mother's traits; from this we may conclude that 
the question was posed by Alcmaeon. What answer he gave we do not 
know, but it seems most likely that his opinion was the one which 
Censorinus attributes to Anaxagoras: children most resemble the 
parent who supplies the most semen (6.8 = A 111); this was the 
way Alcmaeon explained the determination of the child's sex. Cen­
sorinus' report that Anaxagoras accepted the theory of female semen 
contradicts Aristotle and is unsupported by anything else, 123 and 
Alcmaeon was the author of that theory. It is clear that the same 
kind of confusion arose over the answer to the question of which part 
of the foetus took shape first. According to Aetius, Alcmaeon believed 
that it was the head, which contained the hegemonikon (V,17,3 = A 
13), but according to Censorinus, in the spirit of the sceptics, Alc­
maeon ·withheld judgement (5.5), whereas Anaxagoras maintained 
that it was the brain, the seat of all sensation (6.1 = A 108). As we 
know, of all the Presocratics only Alcmaeon upheld this latter view. 
Further evidence of Ana:x:agoras' dependence on Alcmaeon is found 
in the coincidence of their views on another embryological matter: 
according to Aristotle, Alcmaeon believed that the white of eggs was 
milk, which served to feed the chick; Athenaeus ascribes the same 
view to Anaxagoras; 124 Aristotle himself held that the chick fed on the 
yolk. 

Alcmaeon's interest in various aspects of embryology is demon­
strated by some further evidence in Aetius. The male mule is sterile as 
it has thin (,\e1T'Tos) and cold semen, while the female is barren 
because the womb 'does not open' (5,14,1 = B 3). Applied to the 
womb, civaxaoKw occurs regularly in the Hippocratic Corpus, us so 
here Alcmaeon was probably relying on the medical tradition. If he 

123 Cf. Cens. 5.4, 6.8 and Arist. GA 763b30 ff.'= A 107 (Anaxagoras acknowledged 
only male semen). Thus Lesky, Zeugungs-und Vererbungslehren, 55. Cf. however 
0. Kember, 'Anaxagoras' Theory of Sex Differentiation and Heredity,' Phronesis 
18 ~1973), 1-14. 

1 4 Arist. GA 752b22 = 24 A 16; Athea. 57d = 59 B 22. Some believe that 
Aaaxagoras and Alcmaeon have been confused here: D. Sider, The Fragments of 
Anaxagoras, 2nd edn. (Saakt Augustin, 2005), 169. 

125 De superfet. 29 (avaxavEi-ra,), 32 (bis), De victu 30; Nat. mul. 45, etc. 
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resorted to a quantitative principle in the heredity of sex and parental 
features (Lesky called it the 'principle of predominance', <mKpaTEw), 
infertility was explained qualitatively: for normal conception the male 
semen should be thick (,rnxvs) and warm. 126 As for the way in which 
the foetus is nourished in the womb, Aetius reports that it fed with its 
whole body, absorbing nutritious substances from its food, like a 
sponge, while the physician Rufus of Ephesus (first century AD), 
asserts that the foetus in the womb fed through its mouth. 127 A 
majority of scholars accepted Aetins' version,128 but a recently pub­
lished papyrus, which mentions the theories of Alcmaeon and De­
mocritus, lends more weight to Rufus' version. 129 This view is also 
supported by the fact that the opinion that the foetus fed through its 
mouth was shared by many in the fifth century, including Hippon, 130 

whereas the idea that it fed with its whole body is found nowhere else. 
Hippon took over some embryological theories of Alcmaeon without 
changes, while modifying others in the monist spirit which was 
characteristic of him. Thus he thought that although the woman 
also possesses semen, it plays no part in the formation of the embryo 
because it does not reach the uterus (Aet. V,5,3 = A 13). Conse­
quently, the sex of the child depends solely on the quality of the male 
semen: thick and potent semen gives boys, thin (ArnT6s, prnanK6s) 
and weak semen - girls (V,7,3; Cens. 6.4 = A 14). It is interesting that 
in the same chapter (V,7,7 = A 14) Aetius reports another ofHippon's 
opinions on the same matter: a male child results when the semen 
prevails (Kparfiancv), and a female child when food (Tpo,p~) prevails. 

126 Lesky, Zeugungs- und Vererbungslehren, 26. On strong and weak semen in 
the Hippocratic Corpus, see Lonie, Hippocratic Treatises, 126 f., 141. 

127 Aet. V,16,3 ;c= A 17: J1. Oi' OAov ToV aWµaTos ;pafa1:a0ai (-rd lµf3pva)· dvaAaµ­
{36.vnv ydp aVnji Wa1rtp U7Toyyifl Td d1rci rijs -rpo,fiJs 0prnnK6.. Rufus ap. Oribas. Coll. 
med. 38,9: oVx Wa1TEp )1. d'E-ra,, On €v mi's- µi}-rpa,s Ov rO 1rad5{ov 1)a0,1: arOµan. 

128 Olivieri, Civilta greca, 136, proposed to read in Rufus aWµa-n instead of 
aT6µa-n, which would harmonize both versions. This was accepted by Timpanaro 
Cardini, i. 164; Longrigg, Greek Medicine, 61, among others. 

129 D. Manetti, 'Alcmaeon', Corpus dei Papiri Filosofici Greci e Latini I, I* (Flor­
ence, 1989), 149-51. See also L. Perilli, 'Democritus, Zoology and the Physicians', in 
A. Brancacci and P.-M. Morel (eds.), Democritus: Science, the Arts, and the Care of the 
Soul (Leiden, 2007), 160, 168. Among those who shared it earlier were C. Cumston, 
An Introduction to the History of Medicine (London, 1926), 84, and Guthrie, ii. 468 
n. 2. 

130 Hippon (A 17); Diogenes (A 25), Democritus (A 144); [Hipp.] De earn. 6,3. 
See Lonie, Hippocratic Treatises, 208. Many modern scientists (Harvey, Boerhaave, 
Haller) shared this view and the issue itself was debated until the 19th cent. 
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If we can trust this testimony, Hippon held to a traditional stand­
point: the woman's role was reduced to nourishing the foetus. Lesky 
reconciles two apparently contradictory views in the following way: if 
the semen is thick and potent, it overcomes the material supplied by 
the mother, and the child becomes male, while thin and weak semen 
yields to that material. 131 Finally, Hippon explained the birth of twins 
by saying that in such cases there was more semen than was needed 
for a single child (A 18). 

10.4 BOTANY 

From the botanical works of Theophrastus we learn that at least two 
Pythagoreans, Menestor and Hippon, wrote about plants. That Alc­
maeon also dealt with this subject became known from the Arabic 
translation of On Plants by the Peripatetic Nicolaus of Damascus 
(first century): 

The nutritive principle of plants comes from the earth and their gen­
erative principle from the sun - Anaxagoras; however, maintains that 
their seeds are carried down from the air - and therefore a man called 
Alcmaeon says that the earth is the mother of plants and the sun their 
father (1,2,44).132 

Nicolaus made use of early Peripatetic material: Theophrastus, and 
possibly a lost work by Aristotle On Plants. In the Enquiry into 
Animals, Aristotle mentions the analogy between people and plants, 
drawn by Alcmaeon: by the age of 14 a youth achieves sexual maturity 
and begins to grow body hair, just as plants flower before they 
produce seeds.133 It appears that in this case the source of information 

131 Lesky, Zeugungs- und Vererbungslehren, 28. The agonistic aspect of embryol­
ogy may be seen in Parmenides too (Cens. 6.5 = A 53). See also Hippon A 13: the 
bones of the child are derived from the father, its flesh from the mother. 

132 H. J. Drossaart Lulofs and E. L. J. Poortman (eds.), Nicolaus Damascenus, De 
plantis (Amsterdam, 1989). See G. S. Kirk, 'A Passage in De plantis', CR 6 (1956) 5-6; 
A. Lebedev, 'Alcmaeon on Plants', PdP 48 (1993), 456-60. This evidence was not 
included in DK because, in the translation of De plantis then available, Alcmaeon's 
name could not be read. 

133 591a12 = A 15. It seems more convincing to link with Alcmaeon not only the 
words dv8Elv rrpWTov (DK I, 213.3), but the whole analogy (Zeller, i. 489 n. 2; 
Timpanaro Cardini, i. 144 n.), since it is known that he wrote about maturation. 
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on Alcmaeon was also Aristotle, 134 who had devoted a special work to 
him (D.L. V, 25) and often referred to his views in his treatises. 
Mention of the sun and the earth as father and mother of plants is 
more likely to have been part of an elaborate analogy between the 
animal and vegetable kingdoms than part of a special chapter on 
plants, as Lebedev supposed. Here too no direct connection can be 
discerned with the theory of opposite 'qualities' (hot, cold, moist, 
dry), just as it cannot in Alcmaeon's embryology, in particular (A 14). 
His explanations are varied and specific, and cannot be obtained 
deductively from a general theory. 

Theophrastus refers to Hippon's view in the first book of the 
Enquiry into Plants (I,3,5); besides Hippon, in this book he mentions 
only Menestor (l,2,3). Discussing the division of plants into cultivated 
and wild, fructiferous and non-fructiferous, flowering and non-flow­
ering, he notes: 

thus the distinction between wild and cultivated seems to be due simply 
to cultivation, since, as Hippon remarks, any plant may be either wild or 
cultivated according as it receives or does not receive attention (A 19; 
tr. Hort). 

Theophrastus' further reasoning does not relate to Hippon, who in 
lll,2,2 again appears in the same context: when he affirms that with 
nurture we obtain a cultivated plant, and without it a wild plant, 
Hippon is only partly right, since any plant that is neglected goes wild, 
but not everything that is nurtured becomes better. Having at first 
agreed with Hippon, Theophrastus theu refines his opinion: plants 
not suited to domestication remain wild. We may note that, unlike 
Aristotle's dismissive appraisai of Hipp on the philosopher,135 En­
quiry into Plants features him as an expert. 

According to the evidence of the Platonic scholia (Schol. Plat. Ale. I, 121 E), we reach 
full maturity at the age of 14 (TEJ\.Ews ,\6yos; see Timpanaro Cardini, i. 145 n.), as 
Aristotle, Zeno, and Alcmaeon the Pythagorean report. The observation that by 
14 males show 'signs of the onset of maturity' occurs in Solon (fr. 19 Diehl = fr. 23 
G.-P., see below, 397 f.); in Alcmaeon it appears in a natural-philosophical context 
which is characteristic of him, in which man, animals and plants are seen as homo­
genous beings; see Senn, Entwicklung, 18 ff. 

134 Thus G. W6hrle, 'Aristoteles als Botaniker', in W. Kullmann and S. F6llinger 
(eds.), Aristotelische Biologie (Stuttgart, 1997), 387-96, at 393; B. Herzhoff, 'Das Erwa­
chen des biologischen Denkens bei den Griechen', in G. W6hrle (ed.), Geschichte der 
Mathematik und der Naturwissenschaften in der Antike: Biologie (Stuttgart, 1999), 18. 

135 Met. 984a3; De an. 405bl; cf. below, 376 n. 115. 
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Menestor, the first known author of a special writing on plants, is 
mentioned more frequently than most others in the botanical works of 
Theophrastus. He does not appear in any other sources, including 
Theophrastus' Opinions of the Physicists, except the list of Pythagore• 
ans. This leads one to suppose that Menestor was interested above all 
in the world of plants, and his book did not contain the sections which 
were usual in the writings of natural philosophers, and according to 
which the Opinions of the Physicists were later structured. However, in 
the little surviving evidence Menestor appears not as a learned agri­
culturist, but as a natural philosopher and naturalist competent in 
matters of agriculture, whom Theophrastus himself counted among o/ 
1rnAawi Twv if,vaw>.6ywv (A 7). Menestor, as V. Capelle observed, 
enquired about the causes of all the phenomena he knew of in the 
vegetable kingdom, and tried to explain the visible states and phenom­
ena through invisible processes taking place within the plants. 136 This 
programme is known to us from the investigations of Alcmaeon, who 
had much in common with Menestor. While Alcmaeon explained 
health through a balance of opposing 'qualities', primarily cold and 
hot, moist and dry, Menestor transferred this principle to plants, 
giving primacy to a dynamic equilibrium of internal and external 
properties which determined when they sprouted. He viewed moist· 
ure, or sap (01r6s, A 1), as the bearer of life in plants; 137 by its nature 
this sap was warm (fVan ydp Kai: 0 01T6s-aV-roi's Wv 0Epµ,6s), so those 
plants with most moisture were warm, and those with least - cold. 138 

Excessive cold or heat led to diminished moisture, which meant that a 
plant either froze or died. We may recall that Alcmaeon considered 
excessive cold or heat one of the main pathogenic factors; Hippon' s 
theory, according to which a change in moisture due to excessive heat 
or cold was a cause of illness, is even closer to Menestor. 139 

136 Capelle, 'Menestor', 65 f. 
137 Cf. VypOv Eµ<jnJTov in A 7; Hoppe, Biologie, 145 (EµrfvTov is the conjecture of 

Heinsius). 
138 'The warmest plants are those that live most in water, as rush, reed and 

galingale (which is why they do not freeze out in winter), the warmest of the rest 
being those best able to survive in cold localities, as silver fir, pine, prickly cedar, 
Phoenician cedar and ivy' (A 5, tr. Einarson). 

139 See 24 B 4; 38 A 11. A passage of Theophrastus which goes back to Menestor 
(CP II,9,7, cf. I,21,7; Capelle, 'Menestor', 54f.) speaks of a 'thickening of the sap' 
(1rT)ffr ns yfwrni ToV 61roV), under the influence of cold, as a cause for the leaf-fall. Cf. 
the thickening of moisture in Hippon's theory (A 11) and the thickening of the blood 
in Philolaus' theory (A 27). 
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Having divided plants into warm and cold, Menestor proceeded to 
establish their principal properties on the basis of this division. He 
claimed, first, that warm plants bore fruit, while cold ones did not. 
Secondly, warm plants could survive only in cold places, and cold 
plants in warm places: in matching localities they died of excess heat 
or cold, while in opposite conditions they survived, thanks to 'a 
certain moderation of temperature' ( dJKpaa£a). Thirdly, the warmest 
plants flowered soonest and bore fruit (a variant: the mulberry was a 
warm tree, but it blossomed late in a cold climate). Fourthly, ever­
green plants retained their leaves because of their warmth, while those 
with insuffi.cient warmth shed their leaves. Fifthly, the best fire-sticks 
were from naturally warm plants, such as ivy or mulberry, because 
they caught fire fastest and gave the strongest flames (A 3, 5). 
Although Theophrastus was consistent in his criticism of the criteria 
by which Menestor divided plants into warm and cold (CP I,22,1-7), 
he not only did not reject the division, but also assigned to the warm 
plants the same plants as Menestor. 140 Interestingly, Theophrastus' 
arguments in his dispute with Menestor are often even more spec­
ulative than those of the first Greek botanist. 

The maintenance of equilibrium between internal and external 
warmth and cold was evidently central to Menestor's theory, but it 
was not the only point. Location apart, he included the soil in the list 
of external factors: 'Extremely fat soil is good for no plant, drying up 
more than is wanted, as Menestor says, fuller's earth, which is whitish 
in colour, being (he says) of this kind' (tr. Einarson) ( CP 11,4,3 = A 6). 
A little further on Theophrastus returns to this topic, adducing an 
extended analogy from Menestor: rich soil is good only for 'spare' 
plants, such as 'the fruits of Demetra' {cereals and vegetables), since 
those .which were naturally 'sparer' needed rich food, which could 
also be· seen in the nature of humans: thin people like rich food 
because it lent them colour and strength, while their bodies rejected 
dry and 'spare' food, which could cause them various illnesses, espe­
cially of the digestive tract.141 This analogy brings with it another pair 
of opposites utilized by Menestor, rich and spare, and clearly shows 

140 Capelle, 'Zur Geschichte', 281; Steier, 'Menestor', 654; the dispute between 
Menestor and Theophrastus became the theme of one of Plutarch's learned table 
conversations: C. Viano, 'Theophraste, Menestor de Sybaris et la auµ,µ.erpfo de la 
chaleur', REG 105 (1992), 584-92. 

141 II,4,5-6. See Capelle, 'Menestor', 54 f.; Theophrastus, De causis plantarum 1-2. 
B. Einarson and G. K. K. Link, ed. and tr. (Cambridge, Mass., 1976), 227 n. 
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his closeness to medical dietetics. It seems that Menestor, like Alc­
maeon, did not place any limit on the number of opposing properties 
by which he explained the phenomena of the vegetable kingdom. At 
any rate, he wrote of an infinite number of savours (xv1wi), found in 
plants and distributed in pairs: bitter and sweet, tart and rich, and so 
on; whatever the mixture of internal moisture in a plant) such was its 
taste. 142 Here too Theophrastus takes issue with Menestor, claiming, 
like Aristotle, that there are seven 'basic' savours, because the number 
seven is 'the most appropriate and natural'! 143 On this question, 
paradoxically, Aristotle and Theophrastus occupy the position 
which Aristotle ascribed to the Pythagoreans and for which he criti­
cized them (below, §11.2), while Menestor - a real, not an imaginary, 
Pythagorean! - is untouched by the magic of numbers. 

Commenting on Menestor's idea that in matching localities plants 
die from excess heat or cold, while they survive in opposite condi­
tions, Theophrastus adds: 

So Empedocles says of animals that the ones with an excess of fire are 
brought by their nature to water. Menestor too follows this view not 
only for animals but for plants as well, saying that the hottest plants are 
those that live most in water, as rush, reed and galingale (which is why 
they do not freeze in winter). 144 

Although it does not follow directly from the avv~KoAov0~KE that 
Theophrastus considered Menestor to be Empedocles' junior,145 this 
passage has usually been interpreted this way.146 However, even if 

142 CP Vl,3,5 = A 7; cf. xvµ,o{ in Alcmaeon (A 5) and Empedocles (A 70). 
143 KmpiWrnTO':i Kai <pucriKWTaTo,; ( CP VI,4,1 -2). Cf. Arist. De sensu 442a12-28: the 

number of saps corresponds to the number of flowers. 
144 Wa1r<:.p Kai 'Ep,rrE◊oKAijs Myn mcp1 TWv ,0wi1• Td ydp i'mEprrvpa T~v cf;Vaw 0.yEiv 

Els TD Vyp6v. avv71KoAoV071Krc 8€ Ta-VT'[/ Tfj o6fv Kai M. oV p,6vov Erri TWv ,if;wv, d,\,\d Kai 
Err[ TWv cj;vTWV. 0Epp,6TaTa ydp E[va{ c/;71ai Ta µUAwrn ifvvypa ... (CP 1,21,5-6"' A 5, 
tr. Einarson). 

145 LS], s.v. avvaiw,\ov0€w, 3; above, 127 n. 97. In a parallel passage ofTheophrastus 
(DS 72), where it is stated that Plato followed (uvv71KoAov871KEVai) the opinion of the 
other 'physiologists', there are two chronological indications: the opinion itself is 
called dpxaionfr71, and those who upheld it - oi rraAaiot. In CP 1,21,5 Theophrastus 
begins by setting out Menestor's theory of hot and cold plants, without naming him, 
then mentions Empedocles as a parallel, and only after that names Menestor (I,21,6). 
The seniority of Empedocles does not follow from this. 

146 See above, 126 n. 95. Capelle, who thought Menestor older than Empedocles, 
was influenced by Diels to change his position: Capelle, 'Zur Geschichte', 278; id., 
'Menestor', 47 n 2. 
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Theophrastus really did view Menestor's opinion as dependent on 
Empedocles, this conclusion seems far from convincing. In Empedo­
cles' treatment of plants (A 70) there are coincidences with the views 
of Menestor, but they are too general to serve as evidence of depen­
dence. The opposition of cold and heat is well known from Alcmaeon, 
and acquires a systematic character in Parmenides, 147 so its presence 
in Empedocles and Menestor is more than natural. Menestor' s notion 
of hot plants living in water follows logically from his own teaching, 
and does not imitate Empedocles' idea of hot animals. It is revealing 
that Menestor shows no trace of the theory of four elements, which 
lay at the basis of Empedocles' views on plants (A 70), and against 
which, above all, natural philosophy and medicine reacted in the 
fifth-fourth centuries. 148 Empedocles' animals are hot because of an 
excess of fire (vm!prrvpa, A 73), while Menestor, like Alcmaeon, 
speaks of qualities, whose number seems to be unlimited, not of 
elements. Empedocles' explanation of the endurance of evergreen 
trees included the symmetrical arrangement of their 'pores' (B 77). 
Menestor had no such theory; to Empedocles, the savours (xvµ,oi) 

depended on the soil (A 73), while to Menestor they depended on the 
mixture of internal moisture in the plant. Even if we are unable to 
define Menestor's chronology more closely, in the fragmentary ma­
terial available to us there are no definite traces of the influence of 
Empedocles. 

147 24 A 5, B 4; 28 A 35, 45, 46, 52. 
148 See Wright, Empedocles, 14 n. 67; Nutton, Ancient Medicine, 81 f. 
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Pythagorean Philosophies 

11.1 THEORIES OF THE SOUL 

The teachings of Alcmaeon, Menestor, and Hippon reviewed above 
reveal a common interest in those areas of natural philosophy and 
natural sciences which made a study of living nature. As a rule, the 
philosophies of the early Pythagoreans are closely bound up with 
their attempts to solve various problems in physiology, psychology, 
embryology, botany, and medicine. There are very few theories which 
go beyond this 'physiological' direction; they include Alcmaeon' s 
astronomy and his teaching on the soul (A 4, 12, B 2). Alcmaeon's 
thesis that people can make judgements about things invisible only on 
a basis of evidence (B 1) was a reflection of his empiricist theory of 
perception and cognition: thought is based on perception through the 
senses (above, §10.2). Only two theses are known of the philosophy of 
Hippasus, who appears not to have left behind the work 1rEpi if,vaEwS: 
the first as set out by Aristotle and Theophrastus - arche of the world 
is fire;1 the second as set out by Aetius - the soul is by nature fiery.2 

1 Arist. Met. 984a7 = A 7. According to Theophrastus, Hipp~sus and Heraclitus 
believed that all things arise from fire through being either condensed or rarefied to 
decompose once again in fire (fr. 225 FHSG"" A 7). It is difficult to decide whether this 
standard Peripatetic interpretation of monistic cosmogony relates to Hippasus. Cen­
tral fire appears first in Philolaus' cosmogony (B 7, A 16-17); it is possible that this is a 
connection with Hippasus' fire. 

2 Parmenides, Hippasus, and Heraclitus regarded the soul as fiery (Aet. IV,3,4, 
Dax. 388 not.= 18 A 9). For Heraditus this is not true (A 15, B 36 = fr. 66 Marcovich; 
R. Dilcher, Studies in Heraclitus (Hildesheim, 1995), 67ff.; cf. KRS, 203£.), and for 
Parmenides inaccurate; in the Way of Opinion the soul is presented as a mixture of 
'fire' and 'earth' (A 45-6, B 16). All this does not lend reliability to the evidence on 
Hippasus; moreover there is nothing to corripare it with. Hippasus is not named (nor 
Parmenides either) in Aristotle's On the Soul, although he mentions those who 
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The context of these theses is unknown. The sole fragment ofHippon 
(B 1 ), preserved by chance, says that fresh water is derived from the 
sea, the deepest of all waters. This may relate to cosmology, but there 
is no other trace of interest in this in Hippon. 3 

Given the affinity of interests of the early Pyfhagorean philoso­
phers and the closeness of their views on many questions, general and 
particular, the individual differences of their philosophies, which cast 
doubt on the presence of any generally accepted doctrines in the 
school, stand out clearly.4 Let us take, for example, the theories of 
the soul. The Presocratics usually understood fvx~ as the source of 
life and movement and/or the centre of sensation and feelings. 
Pythagoras, it would appear, had no philosophical teaching on the 
soul. Metempsychosis, which he borrowed from Orphism and trans­
formed (above, §6.2), was a purely religious doctrine which had no 
tangible influence on the Pyfhagoreans' construction of philosophical 
notions of the soul, apart perhaps from Alcmaeon. However, in 
Alcmaeon, the sole Pythagorean philosopher to teach the immortality 
of the soul, there is no trace of a doctrine of its transmigration, either. 
In Orphism, ,J,vx~ is the centre of personality and is preserved in the 
process of transmigration. Evidently Pyfhagoras also held this view, 
recalling his previous incarnations. 5 Alcmaeon was the first to con­
nect the personality of a person with the brain, the centre of cognition 
and thought (above, §10.2). He understood fvx~ as the principle of 
life and movement; we have no information as to where he placed it. 
The immortality of the soul is shown by the fact that, like all divine 
heavenly bodies, it is in constant circular motion: 6 an argument 

regarded the soul as fire, since in the first place it moves and imparts movement to 
everything else ( 405a4 f.), and in the second place it is the cause of nourishment and 
growth (416a9ff.). It is unclear which of these causes was postulated by Hippasus. 

3 In Cratinus' comedy Hippon asserted that the sun is a brazier and people are 
coals (A 2). It is unknown whether this is a reflection of Hippon's teaching. In 
Aristophanes this idea is ascribed to Socrates. 

4 See above, 22, 109 f. 
5 The soul in Orphic tablets: Bernabe and Jimenez San Crist6bal, Instructions, 

169 ff. In Xenophanes Pythagoras recognizes in the squeal of a puppy his friend's fvx1J 
(B 7). It is possible that Empedodes connected the intellectual capabilities of Pytha­
goras with his recollection of previous incarnations (B 129). Euphorbus as the first 
incarnation of Pythagoras: Her. Pont. fr. 89; Die. fr. 36. 

6 Arist. De an. 405a29 = A 12: rf1Jai ydp aJ77]v cl0dvarnv E[vai 8,d 7J Eoidvai Tofs 
ii0avCl.Tois. On circular motion see above, 332. 
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subsequently developed by Plato.7 We do not know the extent of 
Alcmaeon' s analogy between the circular motion of the soul and that 
of the heavenly bodies, and what happened to the soul after death. 
Nor is his explanation of death capable of a definite interpretation: 
'People die because they cannot join the beginning with the end.' 8 

Some took this to be that life, as distinct from the sout moves in a 
straight line; others that the 'line of life' is an arc of a circle. The latter 
seems more convincing. 9 

If Hippasus identified the nature of the soul with his cosmic 
principle, fire, then he followed the path of Anaximenes.1° It is 
unknown whether Menestor wrote anything about the soul; the object 
of his interests, the plant world, did not suggest it. In Hippon, as in 
Hippasus, ,f,vx/2 is akin to his basic principle, vyp6rrys; it derives from 
moist semen, the source of which is the brain (A 3; above, §10.3). The 
soul as moisture is the principle of life and the senses and to all 
appearances is located in the head.11 The soul is mortal, since, 
according to Hippon, it was the drying-up of moisture which was 
the cause of death (A 11 ). Philo la us' theory comprised practically the 
same elements as the teachings of Alcmaeon and Hippon, but set out 

7 'That which is a conclusion from analogy in Alcmaeon becomes in Plato, 
through the idea of self-movement, a dialectical proof (Phdr. 24Sc)', Burkert, 296 n. 
97; similarly Guthrie, i. 351. Ai::tius' formulation, )1, fVaiv aVroKlv717ov Ka/ d{Owv 

Kfvriaiv Kai: 8ul roiiro d0d.varov aVT~v inroAaµ/36.vH (4,2,2 = A 12), includes Plato's idea 
of a self-moving soul and hence is unreliable. Skemp, Theory of Motion, 36 ff., brought 
Alcmaeon's and Plato's ideas too close together, Festugiere, 'Memoires', 429 ff., on the 
contrary, placed them too far apart. 

8 B 2. Review of interpretations see: Zeller-Mondolfo, i. 617 n. 4; Graeser, Pro­
bleme, 47. 

9 Cf. parallels in the Hippocratic Corpus: Mo( 8oKEn dpx~ µ€.v oVv oV3Eµ{a dvai 
TOV aW"p,aTos, d,\,\d 1rcivTa Oµ,o{w,-dpx~ Kal TTciVTa 71;,\wTI}· KVKAov ydp ypmftE/nos dpx~ 
oVx 1;VpE011 (De locis in horn, 1). JJ,\01d.e;; &yovns KVKA<p 1rMKovaw, d1rO rijs dpxi;s €s 
TTJv dpx~v TEAwTWat• ToiJTo 1r1;pfo8os €v T0 aWµan, 0K60Ev &pXETai, €rrl TOVTo TEAwTij, 
(De victu, I, 19). Cf. Hdt. I, 207; Arist. Phys. 223b24 f. In physiological terms Alcmaeon 
treated death as the total outflow of blood into the veins (above, 373). Whether these 
two explanations are compatible is ru1dear. 

10 A 9 (cf. above, 387 n. 2), Anaximenes: the soul is air (B 2, A22~3, Aet. IV,3,2). So 
also Diogenes (A 20, B 4). 

11 €v TJµlv olKdav 1;[vm {ryp6TY)Ta, rn0' ~v Kal ala0av6µE0a rn(fi (WµEv (A 11); T~v 
8€. 1/Jvx~v 1roT€. µh €y1dftaAov MyEi, 1roT€. 8€. VOwp (A 3, 4. above, 376 n. 115). See also A 
15. According to Aristotle (De an. 405b24 = A 10), those who believe that the soul is 7() 

fvxp6v derive fvx~ from breathing and cooling (KaTfifv[,,). Commenting on this 
passage, Philoponus asserted that its subject was Hippon (A 10), but this is just his 
conjecture. Hippon was mentioned by Aristotle above (40561), but his moisture is not 
in itself cold (A 11) and bears no relation to breathing. 
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in a different order. Believing, following Alcmaeon (B la), that 
animals feel, but do not think, Philolaus placed reason in the brain, 
and the soul and senses (,f,vx~ Kat aJa011ai,) in the heart. Hence the 
brain contains the principle of man, the heart that of an animal, the 
navel that of a plant, and the sex organ that of semen, from which 
everything grows.12 This leads to the conclusion that ,pvxfl, which 
unites man and animals, but does not include reason and the senses, 
is the principle of life and movement, just like Alcmaeon's ,f,vx~-13 

There is nothing to indicate that Philolaus regarded the soul as 
immortal; when the heart stops, the living being dies and with it its 
soul. 

The Pythagorean teaching that the soul is apµ,ovta, i.e. harmony, 
musical tune, or the attunement of the elements of the body, is 
indirectly connected with Philolaus. It was first attributed to him by 
Macrobius (fourth-fifth century AD). This is not particularly convin­
cing,14 but in Plato's Phaedo this point of view is expressed by 
Philolaus' pupils Simmias of Thebes and Echecrates of PWius.15 

Contesting Socrates' arguments in favour of the immortality of the 
soul, Simmias says: our body is held together and tensioned by 
warmth, cold, dryness, and moisture, and other similar things, and 
the soul is their 'blending and harmony' (Kpaaw Kat d.pµ.ov{av). Once 

IZ , , , • • I'' • l-. • • '-" ' • fl '.I.' \' 
1 1 

Kal TEC1<1Clp~; arxa, T~U ~ro~ 70~ nuytK~tl, ~~fP Ka,"": & :ff) ~P' .,,~aE:u!; ~£}"€'-> 
cy><epa.Ao,, Ko.pSia, oµ.tf,oJ,.o,, o.«So,ov· ><<q,a.\a µ..v voou, ><apSrn 8, ofwxo., Ka, a,a/J·1Jaio,, 
oµcf,o.Ao, Ii, ;,,,wa.o, KO.< civatf,vaw, TOV rrpw-rou, allloiov ll, U71<pµ.a-ro, [Kcu'] KO.TO.~OAOS 
T€ Ko.I y<vv~a,o,. lyK€<{,a.\os 0£ TUV civBpwrrw cipxa.v, Kapll{a a. -rav 'wou, oµ.rpaM,s 0£ 
-rdv ,PuToV, alOoiov 8£ Td.v {vva1rcfv-rwv· 1TClVTa y<lp d.1rO <11ripµ.,a:ror Ko.L 0cLUoV1"t KaL 
{l.\aaTa.vovn' (B l3). 

13 1n the wider sense plants also live, but they possess neither movement, nor a 
heart, nor, in consequence, a soul. Aristotle induded in the functions of the soul 
nutrition and reproduction (De an. ll, 3-4), which Philolaus connected with the navel 
and the sexual organ. 

14 Macr. Somn. Sc. I,14,19 = A 23: Pythagoras a.nd Philolaus regarded the soul as 
harmony. It has more than once been observed that this report could be based solely 
on an interpretation of the Phaedo (seen. 15, below). 

15 At Phaed. 6ld-e Si.mmias and Cebes of Thebes are named as hearers of 
Philolaus. Unlike Echecrates (Aristox. fr. 18-19) there is no other information on 
this. Hence Ebert rejects their Pythagoreanism (Platon, 115 f.; on Echecrates, the 
Pythagoreans of Phlius, and their role in the Phaedo, ibid. 97 ff.). However, the 
absence of both the Thebaas from Aristoxeaus' catalogue may be connected with 
the absence from it of Thebes (above, 113). It seems strange that we know of none of 
the Tbeban pupils of Pbilolaus. Epaminondas was a pupil of Lysis (Aristox. fr. 18). 
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the body is mortal, then the soul, as a combination of bodily proper­
ties, is also mortal. 16 Aristotle criticized the theory of the soul as 
harmony without attributing it specifically to anyone; it was shared by 
Aristoxenus, who in his youth had heard Echecrates, and his collea­
gue Dicaearchus. 17 This theory is frequently connected with one of 
the metaphysical principles of Philolaus, dpµ,ovia, which unites Ta 
li1THpa and Td 1TEpcdvovTa (B 6-7), 18 though this leaves out of con~ 
sideration that the cosmic harmony, unlike the mortal soul as har­
mony, is eternal. That the theory of the soul as a harmony of bodily 
functions could derive from medicine seems more convincing. In 
particular this is indicated by its similarity with Alcmaeon' s teaching 
of health as a balance of moisture, dryness, cold, heat, and other 
qualities, and of illness as a disruption of this balance. 19 Simmias 
asserted that illness immediately destroys the soul as harmony 
(Phaed. 86c), while Aristotle, criticizing this theory, insisted that it 
was not the soul which was harmony, but rather that harmony was 
health.2° If my understanding of the Philolaus' ,f;vx~ as the principle 
of movement is correct, then it is highly problematic to combine it 
with the idea of the soul as harmony; as was noted by Aristotle, 'to be 
the cause of movement is not characteristic of the harmony' (De an. 
407634). A lack of evidence makes it impossible to say with certainty 
whether Philolaus shared the theory of the soul as harmony; his 
pupils may have had their own notions about the soul. 

The last Pythagorean from whom a teaching on the soul has come 
down to us, Ecphantus of Syracuse, was an eclectic who combined the 

16 86b-d. Simmias says: we regard the soul as harmony (86b6-7), which could 
apply to Philolaus' entire circle. Echecrates confirms: I have long been of that opinion 
(88d3-4). The thesis that this theory was invented, not by the Pythagoreans, but by 
Plato himself(H. B. Gottschalk, 'Soul as Harmonia', Phronesis 16 (1971), 179-98) has 
found no support: Ebert, Platon, 288 f.; V. Gaston, 'Dicaearchus' Philosophy of Mind', 
Fortenbaugh and Schi.i.trumpf (eds.), Dicaearchus, 175-93. 

17 See Aristotle's dialogue Eudemus (fr. 45-= 7 Ross); De an. 407b27-408a30; Pol. 
1340618 f. Aristox. fr. 118-21; Die. fr. 5-12; L. Zhmud, 'Dikaiarchos aus Messana', in 
Flashar (ed.), Philosophie der Antike 3, 569f. 

18 Huffman, Philolaus, 328 ff.; Sedley, 'Dramatis Personae', 22 ff. 
19 Burnet, 295 f.; Zeller-Mondolfo, i. 370; Wehrli, Dikaiarch, 45 f.; Guthrie, i. 313; 

Burkert, 272; Ebert, Platon, 284. 
20 ~ rlpp,ov{a Ii.pa Vy{1:w Ka( lax-Us Kai KciMos· ,Pvx~ OE oVOEV fon TOVTwv (Philop. Jn 

De an., 145.4 f.= fr. 45); rlpp,6(a OE p,ii,\,\ov rn0' V}'i,das ,\E)lav rlpµ,ovfav, ml 3Aws TWv 
awp,anKWv dp<:TWv, iJ KaTd ,Pvx'Tfs (De an. 408al). 
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traditions of various schools.21 Following the atomists, he taught that 
the world consists of indivisible bodies and the void (A 1-2), but these 
bodies are moved 'not by weight nor impact but by a divine power 
which he calls mind and soul' (A 1).22 The latter idea recalls the 
theory of Anaxagoras, with, however, the difference that his vovs 
provided only the primal impulse to the cosmos, while if;vxiJ had 
the meaning simply of 'life' and played no independent role (B 12, 
A 99-100). Combining the mind and the soul, Ecphantus, like De­
mocritus,23 makes them the force which constantly moves both the 
atoms and the whole cosmos. There is another opinion of the soul as 
the source of constant movement, possibly connected with Ecphan­
tus, which Aristotle ascribes to anonymous Pythagoreans. The dox­
ographical overview in On the Soul (I, 2) begins with those who 
believed that the soul is first and foremost something which moves 
and is moved, ie. with the atomists, the Pythagoreans, and Anaxa­
goras, who are followed by Plato and the Platonists. Democritus and 
Leucippus believed that the soul consists of particularly mobile sphe­
rical atoms, which a living being breathes in from outside. They 
resemble the specks of dusts in the air (iv Tcj> alp, Ta Ka>.ovµ.-01a 
fvaµa.rn) which are visible in the sun's rays (403b31 f.). The Pytha­
goreans evidently had similar notions: some of them regarded the 
soul as specks of dust (~uaµaTa) floating in the air, others as that 
which set them in motion - even when there is no wind at all they are 
in constant motion ( 404a 17-20).24 Of the Pythagoreans known to us, 
Ecphantus was closest to the views of the atomists. That in later 
doxography he always follows them must be a reflection of his 
position in Theophrastus' list of 'physicists' and thus of his views.25 

21 Zeller, i. 604; Guthrie, i. 323 ff.; Mansfeld, Heresiography, 37. There is no reason 
to believe that the material about Ecphantus in Hippolytus does not go back to 
Theophrastus. 

22 l«VE«18a., Si TQ owµcua. l'-1/TE lnTO {36.povs µ71TE 11>.ms, ill' U1TO 8das aw&,,,w,, 
~.,, vow Kai ,f,v)('tJv ,rpoCJa.yopdm (HippoL Ref. l, 15 = A l). The expression 9,lo. Svva.,.us 
does not of course belong to Ecphantus, nor does the Stoic 11p6vo,a. in A 4. 

23 According to Aristotle, Democritus made no distinction between voiis and rfrox~ 
(De an. 404a27 = A 101, De resp. 47lb30f = A 106). 

Z4 See R. Polansky, Aristotle's 'De cmima': A Critical Commentary (Cambridge, 
2007), 67 f. Specks of dust dancing in the air have more than once been used to explain 
phr;sical phenomena, see Anaxagoras A 74; [Arist.J Probl. 903a7 f. 

5 See Aet. 1,3,19 (after Leucippus, Democritus, Metrodorus of Chios, and Epi­
curus); II,3,3 (after Leudppus, Democritus, and Epicurus); HippoL I. 15 = Dox. 566 
(after Leucippus. Democritus, Xenophanes, and Metrodorus); Theodoret. lV, 11 = 
Dox. 286 nol. (after Democritus, Metrodorus, and Epicurus). See Mansfeld, 
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In On the Soul, but outside the doxographical review, Aristotle 
makes a passing mention of another Pythagorean opinion of the soul, 
clearly regarding it as unworthy of philosophical analysis. One should 
not join the soul to a body, he says, without giving any explanation 
to that body, as if any soul could be clothed in any body, as in 
the Pythagorean myths.26 It is clear that Aristotle was not inclined 
to ascribe metempsychosis to any of the philosophers named above 
only because they were Pythagoreans; the question whether any one 
of them believed in the Pythagorean myths remains open. But we 
are interested rather in what the Pythagoreans taught than in what 
they believed. It is known that Empedocles had two different teach­
ings on the soul, one belonging to natural philosophy and one to 
religion. The Pythagorean philosophers could in principle have had 
something similar. Judging by the fact that none of them became 
the author of a religious poem, as did Empedocles,27 nor are in any 
way associated in our sources with metempsychosis, this possibility 
remained unrealized. 

Hence practically all the Pythagorean theories of the soul known to 
us, from Alcmaeon to Ecphantus, are different. Only Simmias and 
Echecrates, the pupils of Philolaus, held identical views. The similar­
ity among some of these theories can sometimes be explained by 
direct influence (Alcmaeon and Hippon, Alcmaeon and Philolaus), 
but most often by the fact that many Pythagoreans shared the inter­
pretation of the soul as the source of motion, which was the most 
widespread view amongst the Presocratics. Hippasus, Hippon, Sim­
mias, and Echecrates held other views; no evidence has survived of 
the teachings on the soul ofMenestor, Archytas, or Hicetas. Only one 
Pythagorean, Alcmaeon, taught of the immortality of the soul; his 

Heresiography, 37. It is interesting that Theodoretus, relying on Aetius, defined atoms 
as tiny particles jwnping in the sun's rays (IV, 10), adding: -roV-rois [i.e. Democritus 
and others] '1EK<j>awro,; 0 I:vpaKo'Vaws O llv0ay6pno, i]KoAoV0TjaE. Unlike Diels (Dox., 
45 n. 2), Luria was inclined to associate this definition with Aetius (Dem. fr. 200-1 
Luria with comm.). If this is so, then it is highly probable that Ecphantus also referred 
to specks of dust 

26 WaTrEP €v[>€x6µEvov Ka-rd ToVs Ilv0ayopiKoVs µV0ovs -r~v -rvxoVaav fvx~v Eis -rO 
-rvx6v Jv8Vw0ai aWµa (407b22f.). As Philoponus notes, Aristotle expresses himself 
quite sharply, p,v0WOYj 1)7)Cfi Kai oVK &lia i\6yov nl 1hr' m/TWv i\Ey6p,Eva (In De An., 
140.5). The adjective llv0ayoplK6s is not found again in Aristotle's corpus. It is likely 
that he intentionally used it here instead of his usual IIv0ay6pEws. 

27 On Cercops and Brontinus see above 116, 120. 
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theory, however, has no direct connection with Pythagoras' doctrine 
of the transmigration of souls. 

11.2 ALL IS NUMBER? 

The nature of the soul is one of the very few philosophical problems 
on which we have at our disposal a representative sample of the 
opinions of the ancient Pythagoreans. The variety of these opinions 
could be connected with the absence of a philosophical theory of the 
soul in Pythagoras himself, if we did not observe the same picture in 
his teaching on principles. In this area we have grounds, far from 
incontestable though they are, to take back to Pythagoras the doctrine 
that the cosmos inhales air, identified with the infinite void which 
surrounds it. This air-void demarcates the space between individual 
things, thus giving them beginning of existence. 28 ln the generation 
of those who could have listened to Pythagoras himself. the range of 
different voices is particularly revealing. There is no evidence at all of 
the doctrine of principles in Alcmaeon, whereas Hippasus' arche, fire, 
shows him as a monist, in contrast to the dualism of most Italian 
philosophers after Pythagoras (above, §10.2). The philosophy of the 
actual Pytbagoreans once more is found to be far from the unanimity 
projected onto it, the emblem of which, the expression aihos t rpa, first 
appeared in the nee-Pythagorean milieu (above, §4.3e). 

In the light of these facts, the very existence in ancient Pythagore­
anism of a common philosophical doctrine seems implausible, even if 
it were to have solid empirical foundations. In a strange way the 
history of philosophy, following Aristotle, cast in this role a thesis 
which is more than distant from the data of experience: the world 
arose from and consists of numbers, or corporeal units. This situation 
becomes particularly paradoxical, since it is this thesis which gives 
rise to a consensus very rare amongst the students of Pythagoreanism. 
Both those who believe that, before Philolaus, the Pythagoreans 
did not go beyond quasi-philosophical arithrnological speculations, 
and those who take Pythagorean number metaphysics seriously, 
consider that the maxim 'aU is number' correctly conveys the 

28 See above, 31 n. 17. 
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fundamental philosophical doctrine of early Pythagoreanism, which 
in one way or another derives from Pythagoras. 'What Anaxirnander 
called the "unlimited" (materially conceived), Anaximenes "air", Xe­
nophanes "water and earth", and Heraclitus "fire" is for the Pytha­
goreans - and with them presumably also for Pythagoras himself -
number: the original material out of which everything was created 
and of which it still consists.'29 The interpretation of Pythagorean 
number doctrine30 encounters great difficulties; for one thing, it is 
doubly a reconstruction. The history of philosophy reconstructs it on 
the basis of Aristotle's often contradictory assertions (frequently 
adding to them later sources known to be unreliable). Aristotle in 
turn reconstructed it on the basis of written and oral acconnts relating 
to different times, authors, and contexts, in each of which he per­
ceived an expression of a teaching common to the Pythagoreans. 
Does, however, the likening of justice to reciprocity and thus to the 
number four indeed reflect a theory that things originated from and 
consist of numbers? And why did Aristotle not once produce an 
example of such a thing? If, for the sake of argument, one were to 
accept number doctrine as a given, the consequence is that the 
question of its origin then arises. Who was its author? Who actually 
shared it? Are there sources on it which are independent of Aristotle' 

The theory dominant among the Pythagoreans, if one existed, had 
to derive from Pythagoras; nevertheless in the early tradition there is 
not so much as a hint of a teaching on numbers. Nor is Pythagoras in 
Aristotle associated with speculations on numbers, apart from a 
passage from Magna Moralia, the authorship of which, as before, 
is highly debatable. 31 Here lies the principal distinction between 
Aristotle's and the contemporary view. The numbers discussed in 
Aristotle's and Xenocrates' fragments on Pythagoras relate to mathi!­
mata, not to philosophy or arithmology; to be sure, Aristoxenus, 
speaking of Pythagoras' study of arithmetic, adds that he likened 

29 Riedweg, Pythagoras, 80. 
30 A reminder that I use the term 'number doctrine' for a theory in which number is 

an ontological principle (above, 13 n. 30), distinguishing it both from other directions of 
the philosophy of number and from number symbolism and arithmology. 

3 Pythagoras referred virtues to numbers, saying that justice is a square number 
(MM 1182al2f.; see above, 58 ; H. Flashar, 'Aristoteles', in id. (ed.), Philosophie der 
Antike, iii. 227 f.). In all other cases Aristotle associated such likenings vvith the 
Pythagoreans, not with Pythagoras (see above, 58 nn. 117, 199 n. 116), erroneously 
considering them to be philosophical definitions (see below, 407 n. 75,437 n. 96). 
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1Tavrn rd. 1Tpayµ,ara to numbers. 32 Heraclides put into his mouth the 
idea that 'knowledge of the perfection of numbers is happiness of the 
soul';33 however, this is not at all what we are seeking. The authorship 
of the theory that numbers are the principle of things was attributed 
to Pythagoras only in the Hellenistic age, when everything which 
Aristotle and his colleagues in the Academy and the Lyceum ascribed 
to the Pythagoreans, and even more, came to be attributed to him. 34 

Such an evolution is fully understandable, the more so since Aristotle 
nowhere disclosed the names of those Pythagoreans who asserted that 
things are made of numbers. Who were these anonymous bearers of 
the number doctrine, and can they be identified with any one Pytha­
gorean known to us? 

According to Aristotle, II u8ay6p€LOL lived at the same time as 
Leucippus and Democritus and before them (Met. 985624 f., 
1078621 f.). Their acme was then in the middle and the second half 
of the fifth century. Several times Aristotle makes it clear that in 
llv0ay6pEL01 he envisaged the later philosophical school which im­
mediately preceded Plato.35 Chronologically the best candidates are 
Philolaus and his pupil Eurytus, but, if we identify Aristotle's 
IIv8ay6pEL01 with them, we immediately encounter new difficulties. 
It seems strange that the author of the theory commonly accepted 
among the Pythagoreans was Philolaus. But ifhe modified an already 
existing doctrine of the number as the first principle, why was this not 
reflected in the views of the early Pythagoreans known to us? After all, 
Alcmaeon, Hippasus, Menestor, Theodorus, and }fippon either say 
nothing about numbers or say something quite different from what 
we expect. Their archai are typical for Presocratics: fire in Hippasus, 
moisture in Hippon. Archai are not found in Alcmaeon and Menes­
tor: only 'qualities' and 'juices' (above, §§10.1 and 4), which cannot be 
considered tl1e material substratum of the world. Hippasus and 
Theodorus dealt with numbers in mathematics. The philosophy of 
Theodorus, if it existed, has not come down to us. Numbers as an 

32 Arist. fr. 191 (above, 260 n. 72); Xenocr. fr. 87 (above, 258 n. 65); Aristox. fr. 23 
(above, 261 n. 77); Eud. fr. 133 (above, 263 ff). 

33 Her. Pont. fr. 44; below, 430 f. 
34 See e.g. AeL I,3,8 and below, 423 n. 34. 
35 See Met. 987a4, alO: 1rpwTot and oi 'fra).,,co,; 987a28: o, -rrponpo, and o, illo,; 

1002a8, al 1: oi 1rpoTEpov and oi v<JTEpo, (the Pythagoreans and the Platonists are seen 
in the latter group: Ross, i. 248; Burkert, 46 n. 100). On the Pythagoreans whose 
principles were ten opposites (Met. 986b22 f.), see above, 123. 
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ontological principle are absent from the teachings of the early 
Pythagoreans, as indeed is any philosophy of numbers. 

Certainly, in a number of cases, we find in their texts significant 
numbers, for example the seven. The particular significance of the 
seven in Greek culture was evident already in the myths, the cult of 
Apollo, and Homer's epic. In the early sixth century it was reflected in 
Salon's elegy on the ten seven-year periods into which a man's life is 
divided.36 One of the early responses to this subsequently canonical 
text has come down from Alcmaeon, who, agreeing with Solon, stated 
that young men achieve sexual maturity at the age of twice seven.37 

To this division of life into periods of seven years, the medicine of the 
fifth century added analogous notions regarding the development of 
the foetus. We encounter them for the first time in Empedocles; the 
formation of the organs of the foetus began from the thirty-sixth day 
(after the fifth week) and was completed from the forty-nineth day {at 
the end of the seventh week). A woman can give birth to a viable child 
from the seventh to the tenth month. 38 Such embryological calendars 
are found in Hippon, in treatises of the Hippocratic Corpus, in the 
renowned fourth-century doctor Diodes of Carystus, and in Aristo­
tle.39 Hippon, like certain Hippocratics (De earn., Oct.), combines the 
embryological calendar with the division of life into periods of seven. 
In an attempt to take into consideration data derived from experi­
ence, in his calculations, apart from the seven, he makes use of the still 
more significant number three: 

36 Fr. 19 Diehl"" fr. 23 G.-P. Sevens in myth and cult: W. Roscher, 'Die Hebdo­
madenlehre der griechischen Philosophen und Arzte', AKSGW 24/6 (1906), 7 ff. (the 
treatment of the Pythagoreans is flawed). 

37 This view was shared also by Aristotle, who cited it (HA 581al2 = A 15). Salon's 
elegy in ancient number symbolism: J. Mansfeld, The Pseudo-Hippocratic Tract II EP I 
'EBLl OMA.JQN Ch. 1-11 and Greek Philosophy (Assen, 1971), 161 ff. Aristotle cited 
Solon approvingly (Pol. 1335b31 ff.) and included some of his ideas (1335a-b) in his 
own system (Mansfeld, Pseudo-Hippocratic Tract, 174 n. 103). The number seven in 
Aristotle: Roscher, 'Hebdomadenlehre', 90ff. (greatly exaggerated); cf. Mansfeld, 
Pseudo-Hippocratic Tract, 176f. 

38 A 75, 83, B 153a; H. N. Parker, 'Greek Embryological Calendars', 522f. Eury­
phon of Cnidus, who wrote on gynaecology, rejected the viability of 7-month-old 
infants (Cens. 7,5 = test. 34 Grensemann). 

39 See [Hipp.] De earn. 12, 13.4, 19; Oct. l; Epid. II 3,17; De victu, I, 26; Diodes fr. 
45-6 (= Strata of Lampsacus, fr. 97-8), 48d (= Cens. 7,2-6); Arist. HA VII. See 
K. Deichgriiber, Hippokrates Uber Entstehung und Aufbau des menschlichen K0rpers 
(Peri sarkon) (Leipzig, 1935) 43 f.; H. Grensemann, Hippokrates Uber Achtmonatskin­
der (Berlin, 1968), 104ff.; Mansfeld, Pseudo-Hippocratic Tract, 174ff.; H. N. Parker, 
'Greek Embryological Calendars', 524 ff. 
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Hippon of Metapontum estimated that babies could be born any time 
from the seventh to the tenth month. The foetus, he said, was already 
mature in the seventh month, since the number seven has the greatest 
power over everything. For we are formed in seven months, after 
another seven months, we begin to stand upright; After the seventh 
month, our teeth begin to emerge and then they fall out in the seventh 
year; And we usually begin adolescence in the fourteenth year. But this 
maturity which begins in the seventh month is prolonged to the tenth, 
because the same natural law applies to everything, so that three months 
or years are added to the original seven months or years to bring things 
to completion. So the child's teeth are formed in the seventh month but 
not completed until the tenth; the first teeth fall out in the seventh year, 
the last in the tenth; most have reached puberty after fourteen years, but 
everyone has by seventeen.40 

This embryological calendar, like the calendar of Empedodes, relies 
on medical tradition; 41 otherwise Hippon makes use of Solon's peri­
odization. His calculations do not presuppose a special Pythagorean 
philosophy of numbers or number symbolism. The number three 
acquired its special significance before and apart from any philoso­
phy.42 Individual Pythagoreans could have a preference for the seven 
or the three, but such preferences are not in themselves Pythagorean: 
Aristotle, for example, had a predilection for both these numbers. 43 In 
turn the predilection of one or another philosopher for significant 
numbers is not evidence of Pythagorean influence. If, in the case of 
Ion of Chios, it is at least chronologically possible, the theories of 
Anaximander and Pherecydes exclude it. 44 

Hence, in the hundred years separating Pythagoras from Philolaus, we 
do not find in the Pythagorean tradition so much as a trace of the 
doctrine that the world arose from and consists of numbers, nor 

40 Cens. 7.2 = A 16, tr. H. N. Parker. 
41 Mansfeld, Pseudo-Hippocratic Tract, 175. See esp. De earn. 19. 
42 See detailed overview: R. Mehrlein, 'Drei', RAC 4 (1959) 269-310. 
43 See above, 384 n. L43, 397 n. 37, and below, 403. 
44 Ion: 1ravra -rp{a Kai OV0€)1 1r>.e'ov ~ l>.aaaov TOVTWV TWV -rp,wv (B I. cf. A 6). In 

Anaximander the diameter and height of the earth were in the ratio 3:1, and the 
distance from the earth to the stars, the moon, and the sun a multiple of 3 and 9 
(A 10-11, 21-2); cf. Hes. Th. 720£. The three principles of the theo-cosmogony of 
Pherecydes: Zeus, Chronos, and Chtbonia (B I, A 8 = Eud. fr. 150). Ion on Phere­
cydes: above, 38 f. Three plays an important role in Hippodamus of Miletus (DK 39), 
who should not be accounted a Pythagorean (see above, I 18 n. 56). 
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indeed of number philosophy as such. It is possible that, alongside the 
early Pythagoreans known to us, there were also some unknown to us 
who, in anonymous and entirely vanished writings, developed the 
number philosophy set out in Aristotle. It is possible that we should 
presume the existence of an oral doctrine, carefully preserved, which 
oddly became available to Aristotle and to no one but him. However, if 
we do not have recourse to such extravagant hypotheses, our most 
natural conclusion is that in early Pythagoreanism there was no 
number doctrine. Hence Pythagoras had none either; the doctrine is 
in fact attributed to him in the first place because it is considered to be 
the foundation of the philosophy of the Pythagoreans, not because it is 
shown by reliable sources. As Gigon observed half a century ago, 'the 
system of number philosophy does not in fact belong to ancient 
Pythagoreanism. Before the second half of the fifth century we have 
not a single reliable testimony on it'.45 Do they appear after the mid­
fifth century and is it possible to perceive in them, not simply numbers 
which figure in the most varied context, but a philosophical system? 

Let us turn once again to Philolaus. On the sole occasion when 
Aristotle names him, he cites his saying 'there are thoughts which are 
stronger than us' (EE 1225a30). This was one of the main arguments 
for Philolaus' book being unknown to Aristotle and hence a later 
fabrication. Nevertheless Philolaus the philosopher was known to 
Plato (Phaed. 6ld-e), Theophrastus (A 9, 16-21), and Menon 
(A 27-8). Whatever might have been the motives leading Aristotle 
to deny Philolaus authorship and attribute his teaching to anon­
ymous IIv0ayop<w,, he certainly knew his book.46 In particular, 
Philolaus' astronomical system with Hestia and counter-earth, de­
scribed briefly in De caelo 293a-b, occurs regularly in Aristotle's 
polemic with number doctrine in the Metaphysics and in the mono­
graph Against the Pythagoreans. With this system Aristotle links 
simultaneously several significant numbers: first, ten as a 'perfect' 
number, for the sake of which Philolaus introduced counter-earth; 
second, seven as the sun's number (it was in seventh place, counting 
from the periphery);47 third, one as the number of the centre (Hestia); 

45 Gigon, Ursprung, 142. 
46 For instances of correspondence between Philolaus' and Aristotle's material see 

Burkert, 234 n. 83. 
47 Met. 986a10f.; Alex. In Met., 38.20f., 40.27f. = fr. 13 Ross. See below, 405 and 

n. 68. 
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fourth, two, placed following it. For the Pythagoreans declared, says 
Aristotle, that a particular number is proper to each location in the 
cosmos: thus to the centre one is proper (for it is the first here); after 
the centre comes two etc.; the number rises as distance from the 
centre increases.48 The fragment of Philolaus' cosmogony, -rO -rrp5Tov 
, 0 I \ " , - I - ,I.. , ( I \ " (B 7) apµ,oa EV, TO EV, EV T({J f1,EUu,J TUS Oo.paipas EOTla KU/lElTal , was 
evidently the text which Jed Aristotle to treat Hestia as the numerical 
unit, insisting that the Pythagoreans' units are corporeal and exten­
sive, that they generate numbers, and that the entire universe is 
composed of corporeal numbers. 49 Aristotle, however, 'confuses the 
cosmogony with the number theory', since Hestia of Philolaus is not a 
unit with a spatial magnitude, but the One (70 /v), which is the first 
thing 'fitted together' from the opposites, and is located in the centre 
of the world (cf. A 16).50 It is /J.1mpa and 1T<paivovrn, combined by 
dpµ,ovia (B 1-2), from which Philolaus' cosmos arose and of which it 
consists; these things he takes to be Jmw and cf,6ais of the world and 
of all it contains (B 1-2, 6). He has no other principles. As Huffman 
demonstrated, the genuine fragments and evidence of Philolaus do 
not signify that things are made up of numbers and they in turn of 
corporeal units. This notion is the fruit of Aristotle's tendentious 
interpretation. 51 Philolaus' material, preserved in the doxography 

" - ,. . ' ' ,, ' . , ' ., ' "" , 
, TT)<; ,o".,-rov-rwv K~T~ r71v ~~s-•v T~v ;oravrJv 

1
avu-r,aaE_ws 

1
anovn,,;;tv" 

1
E'f'E~ov, on 

TOVTWV µEJ) EKQUTOV TOV apt0µov EO"nV, EKUUT<p OE T07T'{! EV TI.}) KOUfJ,lf) Otl(EWS ns- Eanv 

dpi0µ6c;. -rij) µh ydp µ.ia0nO Ev (1rpW-rov y6.p lanv €vrnV8a), µErd 8€ rO 11.-Eaov rd OVo, a 
06tav TE D,Eyov Kai -r6Aµav· Kai oV-rws dE( d<Jmna1-1-ivwv d1rO To'V 1-1-Eaov 1rAElova T0v 
dpi01-1-0v y{yvw0ai TWv avviarn1-1-€Vw1, (Alex. In Met., 74.9 ff. = fr. 163 Gigon). See 
below, 405 and n. 68. 

49 Number is the principle of everything; the elements of number are the even and 
the odd; the One (TO Ev) proceeds from both of these (for it is both even and odd), and 
number from the One (Met. 986a15-21). The Pythagoreans recognize one kind of 
number, mathematical, but construct the whole universe out of monads with spatial 
magnitude. However they seem unable to explain how the first one having magnitude 
was constructed (1080b16-21). The One is the element and principle of things; 
numbers have magnitude (1080b30-3). 'Whether the Pythagoreans attribute genera~ 
tion to eternal things (i.e. numbers - L. Zh.) or not cannot be in any doubt, for they 
dearly say that once the One (TO Ev) had been constructed ... , immediately the 
nearest part of the unlimited began to be drawn in and limited by the limit' 
(1091a12-18). Hence and hereinafter it follows that the question is one of cosmogony, 
not the generation of the unit; see also Arist. fr. 204. 

5° Cherniss, Criticism, 39 f.; Huffman, Philolaus, 204 f., 226 f. Aristotle's treatment 
is defended by H. S. Schibli, 'On "The One" in Philolaus, Fragment 7', CQ 46 (1996), 
114-30; Kahn, 28. For criticism of Schibli see Zhmud, 'Some Notes', 255 f. 

51 Huffman, Philolaus, 72ff., 172. 
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going back to Theophrastus, confirms this conclusion: numbers as 
principles are absent from it. 

Parmenides and Zeno took from Pythagorean mathematics the 
technique of deductive proof and made use of it to solve philosophical 
problems (above, §7.2), but in them we find no reflection on the 
subject of their borrowed methods. The logic and epistemology of 
the Eleatics substantially influenced Philolaus. 52 The other important 
source of his epistemology was the exact sciences,53 the successes of 
which made highly attractive the methods of cognition adopted in 
them. Educated within the framework of the mathematical quadri­
vium (Vitruvius mentioned him among experts in mathemata, A 6), 
Philolaus became the first Pythagorean and one of the first Preso­
cratics to introduce mathemata into a philosophical work and make 
its results and methods an object of discussion and analysis. 54 In the 
words of Sextus Empiricus, he saw as the criterion of truth A6yo,, 
which derives from mathemata (A 29; the very question of the 
criterion of truth was posed in Hellenistic philosophy); geometry he 
called the 'principle' and 'motherland' of mathemata (A 7a).55 Phi­
lolaus built a highly original, if in many things speculative, system of 
astronomy. He was the first to introduce into philosophical tradition 
a calendar scheme of the !uni-solar year, the cycle of fifty-nine years 
with twenty-one intercalary months and a solar year of 364½ days 
(A 22).56 Naturally he also touched on speciiically Pythagorean 
mathemata, arithmetic and harmonics: B 5 deals with even and odd 
numbers; B 6 sets out a mathematical theory of the division of the 
octave; A 24 refers to 'musical' proportion. Philolaus' notion that 
animals on the moon are fifteen times larger than those on earth, 

52 Reinhardt, Parmenides, 65; Zeller and Mandolfo, i. 378; Burkert, 260 f.; M. 
Nussbawn, 'Eleatic Conventionalism and Philolaus on the Conditions of Thought', 
HSCP 83 (1979), 83ff., 92£; Huffman, Philolaus, 67 ff; Kahn, 24ff.: P. Curd, The 
Legacy of Parmenides: Eleatic Monism and Later Presocratic Thought (Princeton, 
1998). 218ff. 

53 Huffman, Philolaus, 72ff., 172. 
54 On the tradition of Democritus' mathematics and the philosophy related to it 

see: Luria, Democritea, 46f. On mathematics among the Sophists see: Zaicev, 178f. 
55 Detailed analysis of A 7a and A 29: Huffman, Philolaus, 193 f., 199 f. 
56 Oenopides was the first to propose a calendar scheme of 59 years (730 months), 

see above, 333 n. 72-3. Evidently it was adopted and modified by Philolaus (Heath, 
Aristarchus, 102 n. 3; Burkert, 314 n. 79, 322; Huffman, Philolaus, 276 f.). It was 
usually the astronomers who concerned themselves -with such schemes - Meton, 
Euctemon, Eudoxus, Callippus-but Democritus also wrote about the 'great year' 
(B 11-12). 
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since the lunar day (i.e. half the period taken by the moon to revolve 
about its centre) is fifteen times longer than on earth, indicates his 
enthusiasm for numbers. 57 

It is against this background that Philolaus' epistemology should be 
examined. 'For if all things are unlimited, there will be nothing 
knowable at all' (B 3).58 This fragment evidently served as a link 
between his epistemology and ontology. The eternal dpxat, 'limit', 
'unlimited', and 'harmony' are accessible only to divine knowledge, 
yet things originating from their union are knowable also by humans 
(B 6). Once the world surrounding us is knowable, while what is 
unlimited in number, magnitude, or form cannot be known, then that 
means that a limiting principle is active in the world. It supposes a 
limit to things and brings into the world determinacy, making it 
possible to calculate and measure something, to find its number, i.e. 
to know it. 'And indeed all the things that are known have number 
(Kai 7TO,VTa ya µ,av Ta yiyvwaK6µ,Eva d.p,0µ,ov txovn). For without it 
we can neither understand nor know anything' (B 4). What then does 
the expression 'to have number' mean? Nussbaum asserts that be­
tween Philolaus and Aristotle there is no essential difference in 
understanding it: dp,8µ,ov lxELv means 'to be countable', since 'num­
ber or that which has number is countable'. 59 

As Aristotle remarks at Physics 219b5-9, there are two senses of the 
Greek word arithmos: that with which we count (arithmos hoi 

57 John Lydus says that Philolaus called the seven 'motherless' (B 20). Diels related 
this testimony to Dubia; Burkert (249) and Huffman (Philo/aus, 334 f.) rehabilitate it, 
noting that according to Aristotle the Pythagoreans called the seven Athena (fr. 203). 
This last evidence is however doubtful (see below, 447). John derived his information 
from pseudo-Pythagorica through Philo (Runia, Philo of Alexandria, 298f.), who 
ascribed to Pbilolaus a monotheistic thesis (De opif. l 00). This tradition is not to be 
trusted. 

58 <ipxd.v yd.p oU8€ 7() yvwaotlµ.fVov EoaEiTa., 1T<lVTwv d77£tpwv £6vTwv. Burkert and 
Nussbaum relate B 3 to epistemology, Schofield and Huffman to ontology, the former 
taking -ro yvwaouµ,,;vov as passive, 'that which is known' (Burkert, 260 n. 107; 
Nussbaum, 'Eleatic Conventionalism', 84 f.; Bockh, Diels, and others read it in the 
same way), while the latter read it as active, 'that which knows' (KRS, 325; Huffman, 
Philolaus, I 13 f., 116 f.). I prefer the first variant, but, independent of whether one 
speaks of an object or subject of cognition, Philolaus has cognition depend on the 
limiting principle. 

59 ap,811-117ov yap o ap,8µ,os -ry TO •xov cipdJµ,ov (Phys. 204b7,Met. l066b25). And the 
number, whatever it is, is always a number of something (Met. 1092bl9). Verse is 
better recalled than prose, since it 'has number by which it is measured' (Rhet. 
1409b4-8). 
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arithmoumen) and that which gets counted (arithmos arithmoumenos). 
It is the second sense which predominates by far in Aristotle's own 
usage and, even more obviously, in earlier writers. The most general 
sense of arithmos in ordinary Greek of the fifth century would be that of 
an ordered plurality or its members, a countable system or its countable 
parts. 60 

Thus, Nussbaum concludes, number in Philolaus makes a knowable 
thing calculable. Schofield understands B 3 similarly, while Huffman 
believes that 'to have number' is 'to have structure which can be 
described mathematically'. 61 

In several of Aristotle's passages with the expression 'have num­
ber', the question is not of any number, but of significant numbers; 
here we can see the similarity of his views to those of the Pythagor­
eans. Every body is given in three dimensions and there are no other 
dimensions, 

For, as the Pythagoreans say, the world and all that is in it is determined 
by the number three, since beginning and middle and end give the 
number of an 'all', and the number they give is the triad. And so, having 
taken these three from nature as (so to speak) laws of it, we make 
further use of the number three in the worships of the Gods ... And in 
this, as we have said we do but follow the lead which nature gives 
(268al0-20, tr. Stocks). 

Whether it was Philolaus who wrote of the triad as the number of 'all' 
we do not know, yet Aristotle clearly attached great importance to 
that notion, believing that behind it stood, not only number specula­
tions, but a significant natural regularity which we must follow in our 
life and researches. Of course, from the fact that the world and all in it 
is defined by three, also that beginning, end, and middle 'have' the 
number three, in no way does it follow that all is three or that all is 
number. Nevertheless Aristotle sometimes was prepared, in order to 
defer to number symbolism, to disregard phenomena, while himself 
accusing the Pythagoreans of doing so. So, for example, when de­
scribing the colours of the rainbow (Mete. 371633 f.), he asserts: 'Each 
of them [sc. two rainbows] is three-coloured; the colours are the same 

60 Nussbaum, 'Eleatic Conventionalism', 89 f. 
61 KRS, 327: Philolaus 'probably means to claim that if things are countable, we 

cannot think of them nor be acquainted with them'; Huffman, Philolaus, 71, cf. 176. 
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in both and their number is the same' (Ka, ,aa 'TOV ap,Bµov lxovaiv 
aAA~.\ms). Further he notes: 

No further change is visible, but three completes the series of colours (as 
we find three does in most other things), and the change into the rest is 

imperceptible. Hence also the rainbow appears with three colours 
(374b32 f., tr. Webster). 

To reduce seven colours of the rainbow to three (red, green, violet) 
Aristotle obviously violates the </>atv6µ1:.va: he reduces red and orange 
to one colour; blue, dark blue, and violet also to one, further he treats 
green as a primary colour (although it can be produced by mixing 
yellow and blue) and the appearance of the yellow in the rainbow as 
an optical illusion, for 'the rainbow necessarily (avayK'Y)) has three 
colours, and these three and no others'. Similarly the number of 
colours, tastes, and vowels necessarily equals seven.62 Theopbrastus 
adds odours to colours and tastes, calling the number seven Ka,puiJ­
-ra-ros Ka, ef,vaiKw-ra-ros (CP VI,4,1-2). The Pythagoreans also con­
nected Ka,p6s with the seven, making use of the same traditional 
notions as Aristotle and Theopbrastus. 63 

As a rule, Aristotle regarded the Pythagoreans as going too far 
in their predilection for numbers. Representing them in the Meta­
physics, he asserts: 

Since the number ten is considered to be perfect (Tl'.no,) and to 
comprise the whole nature of numbers, they also assert that the bodies 
which revolve in the heavens are ten; and there being only nine that are 
visible, they make the counter-earth the tenth (986a8-12). 

Indeed: it is one thing to limit the colours of the rainbow to three, and 
the number of tastes to seven, and quite another to devise an invisible 

62 De sensu 442al9 ff., 446al9. Cf. 'The senses making up an odd nwnber, and an 
odd number having always a middle unit, the sense of smell occupies in itself as it were 
a middle position between the tactual senses, i.e. touch and taste, and those which 
perceive through a medium, i.e. sight and hearing' (De sensu 445a4-8, tr. Beare). 
Syrianus observes that, when Aristotle is not in the heat of argument, he himself 
admits the natural power of numbers and follows the theory of the Pythagoreans (Jn 
Met., 192.15-29). As an example Syrianus cites the passage on the three from De caelo 
and on the seven from De sensu. 

63 See above, 8 f. The passage stating that the lives of certain animals 'have a 
number by which they are distinguished', i.e. are measured by a certain period, is 
evidently connected with the seven (Arist. De gen. et corr. 336bl0-15). This is mainly 
about the maturation period of the foetus, in which seven played an important part; 
see Arist HA VII and above, 397 n. 39. 
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planet for the sake of a round figure! Arithmology does not normally 
invent things, but fits them into numbers or derives numbers from 
things available, of which there are always sufficient to produce the 
desired combination. Does this mean that Philolaus in his ardour for 
numbers surpassed all others? An unprejudiced analysis shows that 
this is by no means so. To begin with, Philolaus introduced two 
invisible heavenly bodies: Hestia and counter-earth, which revolved 
with the earth around Hestia. Had he wished to bring the number of 
heavenly bodies to ten, he could have stopped with Hestia, which was 
the tenth. For the cosmogony and astronomy of Philolaus, Hestia is 
far more important than counter-earth; without it his system is 
impossible. Counter-earth could only appear in his system after 
Hestia, hence being the eleventh heavenly body!64 Certainly Aristotle 
speaks of ten rotating bodies, leaving the stationary Hestia out of the 
ten. However, one who is moved by a love of numbers himself decides 
what and how he is to count. If Philolaus had wished to count Hestia 
too, that it was motionless would hardly have stopped him. By the 
way, it is the sphere of the fixed stars that was most likely motionless 
in his system, since the function of daily rotation passed from it to the 
earth.65 Even if we do not take into account that contradiction, one 
thing is immediately obvious: in one and the same work Aristotle 
counts Philolaus' heavenly bodies first from the periphery to the 
centre and then in reverse order. Counting from the sphere of 
the fixed stars, the sun is in seventh place and counter-earth in the 
tenth. In reverse, one is proper to the centre, two comes after the 
centre, and so on.66 In that case Hestia is in first place, counter-earth 

64 Kingsley, Ancient Philosophy, 174, seems to have been the first to draw attention 
to this, but his reconstruction of Philolaus' astronomy is on the whole fanciful. See 
C. Huffman, 'Philolaus and the Central Fire', in S. Stem-Gillet and K. Corrigan (eds.), 
Reading Ancient Texts, I: Presocratics and Plato, Essays in Honour of Denis O'Brien 
(Leiden, 2007), 57-94. 

65 Huffman, Philolaus, 254 ff. Although the motion of the sphere of the fixed stars 
dearly contradicts the earth's rotation around Hestia, more than one attempt has been 
made to salvage Aristotle's words, postulating, for example, a very slow and hence 
imperceptible motion of the stars. 'It is to be feared that a convincing solution of the 
puzzle will never be found', Heath, Aristarchus, 101 f., 104; cf. Dicks, Astronomy, 68 f. 
It is suggestive that Hicetas (A 1-2) and Ecphantus (A 1.5) modified Philolaus' system 
in the same direction: they replaced an apparent motion of the stars by the earth's 
rotation about its own axis. Cicero's report on Hicetas (A 1) is erroneous: not all 
heavenly bodies stand still - only the stars. 

66 See above, 399. 
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in second,67 the sun in fifth, and the sphere of the fixed stars in 
eleventh! If this contradiction derives from the Pythagoreans, then 
Aristotle is repeating it without noticing. However it is most likely 
that we have here retrospective interpretations of Philolaus' system in 
the spirit of number doctrine.68 

Explaining the introduction of counter-earth by the 'perfect', or 
'complete' ( T[\Eio,) number ten, Aristotle refers to his earlier 
works.69 Meanwhile, at De caelo 293al5-28, where he criticizes the 
introduction of counter-earth, no number is mentioned; he speaks 
only of the Pythagoreans making phenomena fit their own precon­
ceived opinions. Those who deny the central position of the earth, 
Aristotle goes on, make it rotate about the centre together with 
counter-earth, with some even thinking that there are several such 
invisible bodies rotating about the centre. This, they say, accounts for 
the fact that lunar eclipses occur more often than solar eclipses 
(293621-5). From Alexander onwards these tvw, were considered 
to be the Pythagoreans;70 even if that is not so, their hypothesis is 
closely linked to the hypothesis of counter-earth. The author of the 
lemma in Aetius also seemed to see in Aristotle's tv,o, the Pythago­
reans: 'Some of the Pythagoreans, according to Aristotle's account 
and the statement of Philip of Opus, say that eclipse of the moon is 

67 Doxography also counts thus: in the centre is Hestia, in second place counter­
earth, in third the earth (Aet. lll,11,3 = A 17). 

68 The tradition connecting numbers (and concepts) with different parts of the 
cosmos is confused and its interpretations are contradictory: Zeller, i. 497 n. l; Burnet, 
291 n. 5; Ross, i. 184 £; Guthrie, i 302 £; Burkert, 40 n. 64; Huffman, Philolaus, 283 ff. 
Met. 990al8 ff. speaks only of two and seven without linking them to a definite place. 
The remaining information is given by Alexander, using the monograph Against the 
Pythagoreans (see In Met., 75.15-17 = fr. 1). Compared with Rose, Ross and Gigon 
ascribed a lot of new material to it (cf. fr. 203 Rose= Alex. Jn Met., 40.27-41.2 and fr. 
13 Ross= fr. 162 Gigon = In Met. 38.8-41.15; fr. 202 Rose= fr. 12 Ross= In Met., 
75.15-17 and fr. 163 Gigon = In Met. 74.3-75.17), but in no way does everything here 
derive from Aristotle (cf. above, 341 n. 105, and 343), and far from all that he reports 
belongs to the Pythagoreans (cf. below, 446f.). Although the connection of one with 
the centre, i.e. with Hestia, and of the sun with seven (the sun is the seventh of ten) 
indicates that the projection of numbers onto the cosmos was based on Philolaus' 
system, it is very doubtful that he himself was involved (see Huffman, Philolaus, 288). 
This looks rather like a reinterpretation of his system, possibly by the Pythagoreans, 
but more probably by the Platonists with the participation of Aristotle. 

69 Met. 986al2, cf. Alex. In Met., 41.1 = fr. 203: AC}'Ei SJ 1TEpi ToVTwv Ka.I Jv Tols 
nv;} oVpa.voV Ka.i Jv Ta.fr TWV llv8a.yopiKWV o6(a.is dKp,(3€.aTEpov. 

0 See Simpl. Jn Cael., 515.25; Burnet, 306 n. 1; Guthrie, i. 283 n. 1; cf. T. L. Heath, 
Greek Astronomy (London, 1932), p. xxxvii. 
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due to the interposition sometimes of the earth, sometimes of the 
counter-earth.' 71 The name of Philip, the astronomer, the list of 
whose works includes On Eclipses of the Moon, lends additional 
weight to this evidence; an account of eclipses through the action of 
counter-earth cannot be dismissed as an elementary error.72 Inas­
much as counter-earth also shaded the earth from the central fire, 
rendering it invisible, an astronomical explanation of Philolaus' mo­
tives is much more persuasive than an arithmological. 73 

If the ten in the eyes of the Pythagoreans had such magic power 
that for its sake Philolaus invented a new planet, this belief should 
have left numerous traces, similar to those left by the three and the 
seven, Nevertheless there is absolutely nothing about this in the 
tradition on Philolaus, apart from Aristotle's commentary on coun­
ter-earth and sources which rely on it What grounds do we actually 
have for believing that the Pythagoreans attached particular signifi­
cance to the decad?74 As a rule, Pythagorean number symbolism 
came down to likening numbers to some concept or other: four is 
justice, seven is Kalp6s etc. All these likenings, or analogies are known 
to us from Aristotle, who wrongly saw in them philosophical defini­
tions.75 The ten, which he mentions separately from them, clearly 
stands out from this series, Among the Pythagoreans the role of 
'complete' number was played by the three, symbolizing the comple­
teness and perfection of 'all'.76 Late sources expressly call it TiAnos 
dp,0r,,6s, and their explanations refer us back to the passage on the 
three from De Caelo.77 It is of still more intrinsic importance that, 
unlike the three, the four, or the seven, the ten is not a symbol of a 

71 11,29,4 = 58 B 36 = fr. 16 Ross. Among many others, Ross attributes this 
evidence, not to De caelo, but to Aristotle's monograph on the Pythagoreans. 

72 This was asserted by Dicks, Astronomy, 66f., referring to counter-earth's rota­
tion benveen the earth and Hestia, not betvveen the earth and the sun; he is followed 
by Burkert, 344; Huffman, Philolaus, 246 f. However Philolaus' sun is a glass~like body 
that shines -with light reflected from Hestia (A 19), clearly by analogy-with the moon. 
Hence counter-earth could well have shaded Hestia's light from the moon. 

73 Heath, Aristarchus, 99, 119; id., History, 164£.; Burnet, 305£.; Cherniss, Criti­
cism, 199; Ross, i. 146; Dicks, Astronomy, 67. Guthrie, i. 285, 288, believed that the two 
motives were compatible. 

74 The fragments on the decad of Philolaus (A 11-13, B 11) and Archytas (B 5) are 
pseudo-Pythagorean. On the tetractys see above, 199 n. 115, 300f. It is closely 
connected to the number ten, see below, 425 f. 

75 See above, 199 n. 116, and below, 437 n. 98,446. 
76 

7() miv mi Td 1Tl'.tvrn (Arist. Cael. 268al 1), Td 1Tl'.tvrn Kai TO miv Kai TO nf,\nov (a20). 
77 See above, 403. Theon. Exp., 46.14-19; Theo/. ar., 16.9-16 and 78.15 f. 
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particular thing or notion. Its completeness consists of embracing 'the 
entire nature of numbers', while, beyond the world of numbers, a new 
heavenly body has to be invented for it! This is no longer simply 
traditional number symbolism, familiar from Solon and the Hippo­
cratic Corpus, which 'rationally' ordered physical and conceptual 
reality.78 This is philosophically tinted arithmology, 79 the source of 
which should be sought where such notions flourished, viz. in the 
Academy. 

In Plato's dialogues T<>«ws dp,0µ,6s does not yet denote decad, it 
refers in one case to the so-called nuptial number, and in the other 
to the complete, or great year.80 This suggests that before Plato there 
was hardly any doctrine on the decad as TE.\Etos dp,0µ,6s. At any rate, 
we have no evidence to their effect. But Plato, with his theory of ten 
ideal numbers, or Forms-Numbers, played a decisive role in its forma­
tion. 81 It is worth noting that Aristotle does not speak of the Pythago­
rean origin of this doctrine; rather, he refers to the already existent 
theory that is supported also by the Pythagoreans. 82 In the other 
references to this theory in the Metaphysics, he obviously has Plato in 
mind, 83 and in the Physics 206b27-33 he directly refers to Plato (µ,<xp, 
yap 8EKci8os ,ro,cf Tov dp,0µ6v ). This confirms that Aristotle knew of it 
not from the Pythagorean but from the Academic sources. One of 
them must have been Plato's oral teaching, including his lecture On the 

78 See above, 397 f., Aristoxenus, probably, also had it in mind, fr. 23 (above, 396 
n. 32). 

79 On the difference between number symbolism and arithmology see above, 300 
n. 51. 

80 Res. 546b-d; Tim. 39d3-4; Heath, i. 312 f.; Burkert, 471 n. 76. In mathematics 
Ti\nos dpi0µ,6,; is equal to the swn of all its divisors, e.g. 6 = 1 + 2 + 3, but before 
Euclid (VII, def. 22, IX, 36) this meaning does not occur. Though such numbers were 
discovered before Euclid, an attempt to find them in Plato seems unconvincing: 
F. Acerbi, 'A Reference to Perfect Numbers in Plato's Theaetetus', AHES 59 (2005) 
319-48. 

81 On Plato's teaching on decad, see e.g. K. Gaiser, Platons ungeschriebene Lehre 
(Stuttgart, 1963), 115 ff. and nr. 24-5, 61-2; Dillon, Heirs, 19ff.; M. Erler, 'Platon', 
Grundriss der Geschichte der Philosophie. Die Philosophie: der Antike, 2/2 (Bern, 
2007), 427!. 

82 986a8- 10: f.7Tn00 -rEAEwv ~ 0EK0s dvai OoKEi .. . , Kai Td ,fEp6µEva Ka Ta T6v 
o-Upav6v 8'Ka µ& Elva{ rf,aoiv (note OoKEi, but efmo{:v). 

83 1073al7-22: adherents of the Forms 7TEpl OE TWv dpi8µWv DTE µEv Ws 7TEpi 
d7TE{pwv .Myovotv OTE OE Ws µ[xp, Tiis 8EK6.0os Wpwµ€Vwv; 1084al2-b2: TmpWvrn, O' 
Ws Toti µ,lxpi Tiis 0EK6.0os TEAdov OvTOS dpi0µoV (a31); 1088bl0-ll: Kci.v 7roJ\V d7TJ\Ws 
Ef17, otov ~ 8EKd.s 7ToAV. See Frank, 257 n. l; Ross, ii. 445ff.; J. Annas, Aristotle's 
Metaphysics. Books Mand N (Oxford, 1976), comm. ad lac. 
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Good that, according to Aristotle's testimony, dealt mostly with 
p,a0/21wrn and dp,0p,ov,.84 The other significant source was Speusip­
pus' treatise On Pythagorean Numbers, half of which was devoted to 
the marvellous properties of the decad (fr. 28). Speusippus is im­
portant as a most natural link between the Pythagoreans and the 
Platonists (at least, for this specific theory), all the more as his 
influence is discernible also in the table of the ten opposites. 85 

Speusippus probably mentioned Philolaus in this treatise, 86 so it 
might have been he who counted the number of the heavenly bodies 
in Philolaus' system up to ten. 

Are there traces of number doctrine in Pythagoreans after Philo­
laos? Eurytus, his pupil and teacher of the last Pythagoreans, left no 
written works. One of his ideas is known from an account by Arch­
ytas, whose story was preserved in Aristotle and Theophrastus 
through the Academy.87 Eurytus was the only Pythagorean connected 
with number philosophy to be named by Aristotle and Theophrastus, 
though he appears in the context of criticism of the number theories 
of Plato and the Platonists. In the Metaphysics M-N, on this actual 
subject, Aristotle refers to Eurytus, discussing whether numbers can 
be the causes of things: 

Once more, it has not been determined at all in which way numbers are 
the causes of substances and of being-whether as boundaries (as points 
are of spatial magnitudes). This is how Eurytus decided what was the 
number of what (e.g. one of man and another of horse), viz. by imitating 
the figures of plants with pebbles, as some people bring numbers into 
the forms of triangle and square. 88 

84 See e.g. Aristox. Harm. 2, 30-1, p. 40.1= Arist. De bona, test. 1 Ross; Alex. In 
Met. 55. 20-57 ;;cc Arist. De bona, fr. 2 Ross. 

85 Frank, 239 ff., Burkert, 51 f.; see below, 434 f., 449 f 
86 Taran, Speusippus, 260f.; contra: Burkert, 246; Huffman, Philolaus, 36lf. I do 

not see any reason why Speusippus could not mention Philolaus. 
87 Ross, il. 494; Burkert, 47; Huffman, Archytas, 593. Theophrastus makes it dear 

that Archytas' account was oral: 0 11tp ApxVrns 110T' lef>Y/ (Met. 6a19 f. = A 2). Cf. 
M. van Raalte, Theophrastus: Metaphysics (Leiden, 1993), 256. 

88 oV0& OE 8,WpwTat oVOE 0TroTEpws o[ dpi0µoi aiTwi TWv oVa,Wv Kai rniJ 1dvm, 
Tr6n:pov Ws-Opo, (oiov ai anyµai TWv µtyE0Wv, Kai Ws EVpvTO<; ErnTT€ 7{, dp,0µ0s 
T{vos, olOv Obi µh dv0pW11ov 68( OE iTr11ov, War.Ep o{ To'Vs-dp,0µo'Us O.yovns 1;ls Td 

ax~µaTa Tpfywvov Kal nTprfywvov, oiiTws dfoµo,Wv Tai:s f~fois- Tds µop</;ds Tivv 
fvTWv) 1/ On [J] ,\6yos ~ avµfwv{a dpi0µWv, dµofws OE Kai dv0pW1ros Kai TWv O,,\,\wv 
€Karnov; (Met. 1092b8-15, tr. after Ross). 
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The very posing of the question of causes belongs to Aristotle, as does 
the comparison with those who composed triangular and square 
numbers out of psephoi. This practice goes back to early Pythagorean 
arithmetic (above, §7.3). In the fourth century it was used also by the 
Platonists; 89 Aristotle preswnes that it is well known. Theophrastus 
praises Eurytus for pursuing his research to the end, whereas Plato, 
postulating the One and the indefinite dyad as first principles, did not 
go so far as to explain through them individual things: 

For this is the characteristic of an accomplished and sensible person, to 
do exactly what Archytas once said that Eurytus did by arranging 
certain pebbles. For he reports that Eurytus would say that this is the 
number of man, this of horse, this of something else (Met. 6al9-22, tr. 
Huffman). 

Of course this preference for Eurytus (Theophrastus does not even 
mention his principles!) over Plato was ironic, 90 and his manipula­
tions were hardly likely to be taken seriously by Aristotle. 91 It is 
believed that Eurytus, drawing a silhouette, placed pebbles along the 
outline and by this means determined the number of a man or a 
horse. Meanwhile, Aristotle and Theophrastus cite no numbers, and 
those ~iven by Pseudo-Alexander, 250 and 360, are taken exempli 
gratia. 2 Further, to make use of man and horse in explanatory 
examples is a favourite device of Aristotle, one which he evidently 
took from Plato; it does not occur in the Presocratics. 93 This makes it 

89 See Speus. fr. 28 with comm. and above 282 n. 157. 
90 Thus W. D. Ross, and F. H. Fobes (eds.), Theophrastus: Metaphysics (Oxford, 

1929), 49; Burkert, 47 n. 197; J. Dillon. 'Theophrastus' Critique of the Old Academy in 
the Metaphysics', in W. W. Fortenbaugh, and G. Wehrle (eds.), On the Opuscula of 
Theophrastus (Stuttgart, 2002), 180 n. 18. Against A. Laks, and G. W. Most (eds.), 
Theophraste: Mitaphysique (Paris, 1993), 43; Huffman, Archytas, 67. a. van Raalte. 
Theophrastus, 257. 

91 Annas, Aristotle's Metaphysics, 218. H. G. Zekl, Aristoteles: Metaphysik (Wiinburg, 
2003), 572, also takes Aristotle's words to be sarcasm. 

92 Kdu0w Myov xapn, (Ps.-Alex. In Met., 826.35 f = A 3). A. Belis, 'Le Procede de 
numeration du pythagoricien Eurytos', REG 96 (1983), 64-75, places too much 
reliance on this late testimony. 

93 Here are only examples from the Analytics: 25b5, 26a7, 28a31, 34611, 37b3, b7, 
b31, 391>4, 40a36, 54a31, 55bl8, 68bl9, 88a28, 98a7; there are many more in the 
Metaphysics. Cf. PL Phaed. 78dl0, 96d9; Crat. 385a6; Prot. 334a4; Tht. 195d5; Pol. 
267d9; Heanodor. fr. 7 (on Plato's lecture On the Good). A. Laks, 'Four Notes on 
Theophrastus' Metaphysics', in W. W. Fortenbaugh, and R. W. Sharples (eds.), 
Theophrastean Studies (New Brunswick, 1998), 251 n. 47. This device possibly derives 
from Socrates' dialectic, cf. Xen. Symp. 2,10, 5,3; Mem. 4,2,25. 
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possible to explain why Aristotle says 0J7ws d</,op,o,wv rnis </;~1,o,s 
-rds µ,opcpds rWv pv-rWv, although man and horse are mentioned ear­
lier: Eurytus outlined plants with pebbles, and ofov do/ µh dv0p<fnrov 

do/ oi t,-mov should be read as Aristotle's parenthetic remark. 94 

However this be, it should not follow from Eurytus' story that he 
regarded numbers as the principles of things, or compiled things out 
of corporeal units, or that he was interested in specific numbers. ofov 

al a-nyµ,al (Opot) -rWv µ,EyE0Wv implies a line, a one-dimensional 
magnitude, the ends (limits) of which are points marked by psephoi.95 

The outline of a plant was composed of these lines. It is not clear what 
he meant by this; possibly it was a not altogether successful inter­
pretation of Philolaus' thesis 'all that is knowable has number'. 

The outstanding geometrician and arithmetician Archytas to an 
extent even greater that Philolaus introduced mathemata into his 
philosophical works, the subject matter of which often intersected 
with his mathematical works. Archytas perceived all the sciences of 
the quadrivium from an epistemological standpoint (B 1) and de­
clared in particular that arithmetic surpassed all other 7<xvai, includ­
ing geometry, in Evapyna, Le., clearness, evidence, and obviousness, 
which makes it, in comparison, more demonstrative (B 4).96 Apart 
from the fact that arithmetic is more exact than geometry, it is also 
useful socially, and even capable of improving the moral qualities of 
people (B 3). Archytas' philosophy of mathematics influenced Plato, 
yet in him we do not find a philosophy of numbers. It was not found 
by Aristotle either, who mentioned Archytas more than once in 
his treatises and wrote On the Philosophy of Archytas in three 
books 97 

- otherwise we would know something about it. It is unlikely 

94 Thus also Zekl, Aristoteles, 572: 'Belegen lasst sich aus dem Text nur, daB 
Eurytos Pjlanzen mit Steinchen dargestellt hat'. The problem here was perceived 
long ago. Christ proposed the reading <{({)wv Kai:> ,fvrWv, Diels accepted this con­
jecture. Ross, il. 494, believed that cfim6v means here 'living being', with examples from 
Plato, but not from Aristotle. Theophrastus attributed the example with the man and 
horse to Archytas, though he could have heard the story, not from Archytas, but from 
Aristotle or read it in On the Philosophy of Archytas. 

95 By Euclid's definition, ypaµ,p .. ir; 0€ 1r€parn 07JµEfa (I, def. 3). Aristotle treated 
1r€parn and Opoi as synonyms. See Heath, Euclid, i. 155 ff., 165 f., 182. 

96 Epistemology in B 1: Huffman, Archytas, 126f,, 149f. On B 4 see also Zhmud, 
Ori9in, 61 ff., 71 ff. 

9 The presence of this work does not mean that 'Aristotle clearly distinguished 
Archytas from the rest of the Pythagoreans, since he treated them in separate books 
and never calls Archytas a Pythagorean' (Huffman, Archytas, 586). 1) Aristotle called 
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that Archytas developed the doctrine of principles and physics in 
general; in any case he is absent from Theophrastus' Opinions of the 
Physicists. 

Ecphantus, one of the last Pythagoreans, united in his physics the 
theories of the a to mists and of Anaxagoras (above, § 11.1 ). According 
to the doxography in Hippolytus (A 1), which is more complete and 
reliable than in Aetius (A 2, 4), Ecphantus' principles were a3wipETa 
aci.>µ,arn, differing in size, form, and power, which moved through the 
action of 'mind and soul'. The short lemma in Aetius on the princi­
ples of Ecphantus, indivisible bodies and the void (1,3,19 ~ A 2), has 
this note attached to it: 'for he was the first to declare the Pythagorean 
monads corporeal' (Tl1s ydp IIv0ayoptK0s µ,ovd8as o-V-ros 1Tp6no,; 
U7TE</,~vaTo awµ,anKct,). This note raises grave doubts. The Pythago­
rean monads greatly interested Aristotle, who regarded them as 
corporeal and extensive,98 but for some reason he failed to notice 
Ecphantus' idea, which so successfully confirmed his thesis. It is 
uncertain whether it was noticed by Theophrastus; monads are absent 
in Hippolytus and the other testimonies of Aetius. Theophrastus 
sometimes noted the first discoverers of ideas and concepts,99 but 
the note in Aetius contradicts the logic and chronology of Aristotle: 
his Pythagoreans constructed the world out of corporeal units, 
whereas Plato and the Platonists accepted numbers composed of 
abstract units, µ,ova◊lKOi ap,0µ,o( (Met. 1080616 f., b30 f.). In Aetius, 
Ecphantus, a contemporary of Plato, appears as the first to declare 

no one at all a Pythagorean. 2) The fragments of his writings about the Pythagoreans 
contain not one name of a Pythagorean. 3) He devoted a separate work to Alcmaeon 
also (D.L. V, 25), who was an actual Pythagorean, unlike the authors of the table of 
opposites with whom Aristotle compared him (above, 122 f., below, 449 f.). 4) In the 
sole fragment of a work on Archytas, it is not he who is referred to, but Pythagoras, to 
whom the Platonic theory of matter is attributed: 'Aristotle in his work on Archytas 
relates that Pythagoras, too, called matter "other", as being in flux and always 
becoming different' (fr. 207, tr. Ross). Huffman's proposal to replace Pythagoras 
with Pythagoreans is based only on the fact that 'in the extant writings Aristotle 
does not refer to Pythagoras himself (Archytas, 588). Yet we do have before us a 
fragment of one of Aristotle's lost works, in which Pythagoras is named several times 
(fr. 75, 191-5, 611.32, Protr. fr. 18, 20 etc.). As for those preserved, the mention of 
Pythagoras in Met. 986a30 may be subject to doubt, but not in Rhet. 1398b14 or in 
MM 1182a12 (see above, 44, 58), and, if Huffman believes that in MM also not 
Pythagoras, but the Pythagoreans, should be read (Archytas, 590), then this looks like 
a vicious circle. 

98 Above, 400 n. 49; below, 439. 
99 Zhmud, Origin, 161, 256. 
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units corporeal, as if hitherto they had been incorporeal!100 It is much 
more likely that the first to declare <l8w{p,rn awµ,arn 'the Pythago­
rean monads' was a Hellenistic doxographer interpreting the ato­
mism of Ecphantus in the spirit of number doctrine. 

It is appropriate here to mention number atomism, which Tannery 
and particularly Cornford attributed to the early Pythagoreans, per­
ceiving it to be the object of criticism of Zeno. 101 The hypothesis that 
mathematical atomism was the precursor and, in some sense, the 
forefather of physical atomism has long been refuted, but is slow to 
die.1°2 Ecphantus' role in it has undergone interesting changes. Tan­
nery believed him to be a figure invented by Heraclides Ponticus and 
hence did not connect him with number atomism. Cornford saw in 
the account of Ecphantus' corporeal monads confirmation that num­
ber atomism was not an original doctrine, but arose in the first third 
of the fifth century. Asserting that Ecphantus' dates were unknown, 
Cornford turned him from a contemporary of Plato into a contem­
porary of Parmenides. Criticizing number atomism, Vlastos and 
Burkert reasonably noted that Ecphantus' 'reform' belongs to the 
fourth century, not to early Pythagoreanism. 103 Knorr, who believed 
Ecphantus' ideas to be 'the single potential confirmation of the thesis 
of Pythagorean "number-atomism" ', treated this theory, not as the 
subject of Zeno's criticism, but as a reaction to it.104 Accordingly he 
placed Ecphantus later than Zeno ( 450s), but before the discovery of 
irrationality (430s), since Ecphantus' naive view of units-atoms and 
physical magnitudes is incompatible with the discovery which 
showed that the diagonal and the side of a square are incommensur­
able. This date for Ecphantus is just as arbitrary as the date of the 
discovery of irrationality:1°5 it implies that Ecphantus was older than 
Democritus and was developing his theories precisely when the 
young Philolaus (whose astronomy he modified) was settling down 

10° Cf. Guthrie, i. 323 ff. 
'
0

' See above, 328 n. 51. 
102 History of the question: Burkert, 285 n. 38; Guthrie, ii. 83 ff. For criticism of 

number atomism see e.g. Heidel, 'Pythagoreans', 21 ff.; G. Vlastos, 'Raven's Pythagor­
eans and Eleatics (1953)', in his Studies in Greek Philosophy (Princeton, 1996), 180-8; 
Burkert, 41f., 285 ff.; D. J. Furley, Two Studies in Greek Atomists (Princeton, 1967), 
44 ff.; KRS, 277 f. 

103 Vlastos, 'Raven's Pythagoreans and Eleatics', 184 n. 4; Burkert, 41. 
104 Knorr, 43 f. 
105 Theodorus of Cyrene (b. about 475/470), re,!ying on Hippasus' discovery, 

demonstrated the irrationality of magnitudes from \/3 to y'17 (see above, §7.5). 
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in Thebes! I am sure that the number atomism of Ecphantus will 
share the fate of this entire theory. 

So, reaching the lowest limit of ancient Pythagoreanism, we have 
found in it neither a dear formulation of number doctrine, nor 
tangible examples of it. It transpires that the theory which was taken 
to be the essence of Pythagorean philosophy, a theory backed by the 
authority of Aristotle as the source and as a historian of philosophy, is, 
like many other elements of the ancient tradition about the Pythago­
reans, a retrospective projection. 106 The monolithic basis of Pythago­
rean philosophy breaks down into numerous splinters unconnected 
with philosophy (the number symbolism of Hippon), with early 
Pythagoreanism (the epistemology of Philolaus, the pebbles of Eury­
tus), or with any reality at all (the perfect number ten of Philolaus, the 
monads of Ecphantus). What then remains? The tetractys belongs to 
the Hellenistic pseudo-Pythagorica; closely connected to the number 
ten, it arose under the influence of Speusippus. 107 The 'harmony of the 
spheres', which led Aristotle to assert that, for the Pythagoreans, Tov 
OAOV ovpavov apµ,ov{av Elva, Kat dp,0µ,6v (Met. 986a2), is not philoso­
phical ontology, but astronomical theory. 108 Pythagorean number 
symbolism has a pre-philosophical character and frequently coincides 
with non-Pythagorean. 109 Where philosophical concepts, such as vovs 
or o6ta, come to be mixed with it, we see the influence of the 
Academy. no Number ontology and philosophical arithmology were 
born in the Academy. It was there they were moulded into the forms 
in which succeeding generations adopted them. Pythagorean number 
doctrine is one of these forms. 

106 On other pseudo-historical constructs, such as the Pythagorean communal 
property, the secrecy of their doctrines, the oral nature of their teachings, the vow 
of silence, or the division into mathematici and acusmatici see above, §§4.3, 5.1-3. 

107 See above, 199 n. 115, 300 ff, and below, 425 f. 
108 The theory that the velocities of the heavenly bodies, proportional to their 

distances from the earth, have the ratios of consonances, was an extrapolation to the 
heavenly bodies of Jaws discovered by Pythagoras and Hippasus in harmonics 
(above, §9.3). 

109 On the seven as Ko.,p6s, see above, 397 f.; on the three, above, 403. 
110 Below, 448f. 
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Pythagorean Number Doctrine in the 
Academy and Lyceum 

12.1 PYTHAGOREANISM AND THE ACADEMY 

Estimates of how great was the contribution of the Pythagoreans to 
Plato's philosophy diverge substantially, varying across the range 
from 'decisive' to 'insignificant'. Plato himself is very reserved on 
this topic: if indeed he is indebted to the Pythagoreans for a great 
deal, his dialogues cleverly conceal it.1 Plato's Pythagoras established 
a particular way of life (Res. 600a-b), from which it does not directly 
follow that he was a philosopher. Cebes heard from Philolaus some­
thing vague about a ban on suicide (Phaed. 61e); Simmias and 
Echecrates shared a materialist theory of the soul which was refuted 
by Socrates (above, §11.1). Hippasus, Alcmaeon, Hippen, Archytas, 
Eurytus and the later Pythagoreans are absent from the dialogues. 
Theodorus, the mathematician, and his discoveries would be the only 
one to find reflection here (Tht. 147d), perhaps because he did not 
engage in philosophy (165al-2). In the only place where Plato men­
tions the Pythagoreans, he concurs with them (i.e. with Archytas) that 
harmonics and astronomy are kindred sciences, while criticizing them 
for inability to rise to the investigation of real problems (Res. 530d-
53 lc). There is a perception that the Seventh Letter attempts to prove 
that Archytas is much weaker than Plato in philosophy and therefore 
could not have any influence on him.2 Plato's Timaeus ofLocri is seen 

1 See above, 28, 53 f., 299. Burkert, 83, puts it mildly: 'Plato's dialogues do not 
su§gest strongly that Pythagoreanism was the determinative influence upon him.' 

G. E. R. Lloyd, 'Plato and Archytas in the Seventh letter', Phronesis 35 (1990), 
159-73. 
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usually as a tribute to the Pythagoreans, but let us not lose sight of the 
fact that, in order to set out the 'Pythagorean' doctrines, Plato chooses a 
fictitious character from a city which produced not a single Pythago­
rean philosopher or scientist,3 while the actual Italian and Sicilian 
Pythagoreans are not even mentioned in the dialogue.4 That Phaedo 
converses with Echecrates at Pblius, and Socrates before his death with 
students of Philolaus, is also seen as a tribute to the Pythagoreans, 
although it is Socrates who teaches the immortality of the soul to 
sceptically minded Pythagoreans, and not vice versa;5 it is he who 
explains to them the difference between even and odd as such and 
specific numbers (Phaed. 104a-105b). Clearly only a reader indepen­
dently familiar with the philosophy and science of the Pythagoreans 
could recognize Pythagorean influence on Plato. Against this back­
ground hypotheses that Plato in the Academy affirmed respect for 
Pythagoras as the founder of number metaphysics,6 or projected onto 
him his own ideas, appear implausible. There is no direct evidence for 
this; indirect confirmation is sought between the lines of Plato's dialo­
gues, in various vague indications and hints, taking, for example, words 
about Prometheus giving to people the dialectical method (PhiL 
16c5 ff) as an allusion to Pythagoras.7 Plato is indisputably a master 

3 See the list of Pythagoreans from Locri in Aristoxenus' catalogue (DK I, 447.4 f.). 
The birthplace of Timaeus calls to mind rather the well-known doctor Philistion of 
Locri (Frank. 129 and n. 375; Burkert, 84). The physiology and medicine of the 
Timaeus owe much to Philistion. It is also material that he reworked Empedocles' 
doctrine of the four elements, which is so important i.tl the Timaeus (Longrigg, Greek 
Medicine, 106£.). 

4 In particular the Syracusans Hicetas and Ecphantus (DK 50-1), who studied 
physics and astronomy. Heraclides made use of the astronomy of Ecphantus and 
other Pythagoreans; see below, 428 n. 59. 

5 Plato probably took metempsychosis from Orphism (see above, 228 f., 230 nn. 
103-4), the centre of which in his time was Magna Graecia. Therefore it is natural that 
the Gorgias ( 493a5) mentioned ns µ.1180>.oywv 1<0µ,f,os d.v,jp from Italy or Sicily. 
Empedocles and Pindar lived and worked in Sicily (see above, 225); Plato quotes 
the latter with reference to metempsychosis (Men. 8la--<:). On Pythagorean metem­
psychosis see above, 393 f. 

6 'The Academy's cult of Pythagoras, one the most remarkable examples of re­
ligious auto-suggestion there have ever been, was the projection of the Academy itself 
and its number-metaphysics into the half-mythical personality of Pythagoras, whom 
the Platonists venerated as a the founder of"the theoretical life", and whom they soon 
freely credited with the views of their own time and school' Oaeger, Aristotle, 97). 

7 Ancient commentators perceived in this passage, which mentions "ffJas Kai 

a.1rop,av, the influence of Philolaus (see Burken, 86 n. 14). Modem commentators 
also agree (cf. however: A. Barker, 'Plato's Philebus: The Numbering of a Unity', 
Apeiron 29 (1996), 143-64, esp. 152); the question is whether Plato made use of his 
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of allusions and hints. It is quite probable that some of them point to 
the Pythagoreans,8 but no obvious trace in them of Pythagoras, the 
philosopher and scientist, can be found. 

Two waves of influence of Pythagoreanism on Plato are usually 
identified. The first is linked to his journey to Magna Graecia in 388/ 
7: meeting Archytas and his circle provided the impulse for the 
dialogues of the middle period, in which mathematics, scarcely men­
tioned before, comes to the fore (Meno) and becomes the path to 
mastering the dialectic (the Republic); the Pythagoreans also appear, 
together with mathematics (Phaedo).9 The second wave is perceived 
in the later Plato's philosophy: in the mathematization of the cosmos 
(Timaeus) and of the dialectic (Philebus ), and especially in the math­
ematization of the theory of Forms, reflected in the unwritten doc­
trine of principles. The influence on Plato of the Pythagorean 
mathi!mata is incontestable; Philolaus and Archytas were the first to 
make mathi!mata and numbers a subject of philosophy; to Archytas 
belongs the idea, so precious to Plato, of the beneficial effect of 
mathematics on the soul.10 Nevertheless it would be too straightfor­
ward to perceive in the mathematization of Plato's philosophy its 
Pythagorization. Plato's relations with various Pythagoreans, the 
presence in his dialogues of mathematics and its changing role, the 
mathematics of Archytas and the number metaphysics of the late 
Plato - all these things are by no means necessarily or unambiguously 
linked one with another. Plato's subjective assessment of what it is he 
owes to the Pythagoreans is another question. The framework of this 
book does not allow me to delve into this set of problems; I can only 
dwell briefly on certain aspects. Aristotle regarded Plato and the 
Platonists as continuing the Pythagorean number philosophy: does 

terminology or his method; cf. E. E. Benitez, Fomis in Plato's Philebus (Assen, 1989), 
Slf.; D. Frede, Platon. Philebos (G6ttingen, 1997), 130 f.; C. A. Huffman, 'The 
Philolaic Method: The Pythagoreanism Behind the Philebus', in A. Preus (ed.), Before 
Plato: Essays in Ancient Greek Philosophy, vol. vi (Albany, NY, 2001), 67-85, esp. 70 f.; 
C. Meinwald, 'Plato's Pythagoreanism: Philolaus and the Program of the "Philebus" ', 
AncPhil 22 (2002), 87-101. 

8 See above, 53 n. 96. 
9 G. Vlastos, 'Elenchus and Mathematics: A Turning-Point in Plato's Philosophi­

cal Development', AJP 109 (1988), 362-96. 
10 See Zhmud, Origin, 71 L, 109 f. Cf. M. F. Burnyeat, 'Plato on Why Mathematics 

Is Good for the Sour, PBA 103 (2000), 1-81. 
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that mean that 'Plato and his pupils saw themselves as continuators of 
Pythagoreanism'? 11 

When the 40-year-old Plato set off for Magna Graecia, he was no 
novice in mathematics. Although mathi!mata are mentioned much 
less frequently in the early dialogues than in the middle and later 
ones, there is no doubt that Plato was familiar with the subject. 12 His 
teacher in mathematics was Theodorus, a coeval of Socrates, who 
lived in Athens at the end of the fifth century and taught there all the 
sciences of the quadrivium. 13 Theodorus appears as a character in the 
late dialogues, Theaetetus, the Sophist, and the Republic, forty to fifty 
years after his appearance in Plato's life. The mathematics of the early 
dialogues is simple, but Plato's familiarity with more complicated 
mathematics discussed in the late dialogues, let us say the irrational 
numbers of Theodorus (Tht. 147d) or the five regular solids of 
Theaetetus (Tim. 47e-57c), still relates to the youth, not the old age, 
of the philosopher. 14 It should not be thought that Plato each time set 
out in his dialogues what he had recently learnt; as a rule, they reflect 
the level of mathematics of the fifth century. His favourite mathema­
tical example, even and odd numbers, goes back to early Pythagorean 
arithmetic; the famous doubling of the square in the Meno (82b ff.) to 
the application of areas, also Pythagorean. 15 There are few examples 
of more contemporary theories, some of them highly contentious. 16 

The mathematics of the unwritten doctrine is rudimentary and not 
entirely (or not at all) mathematical. 17 It is also important that Plato's 

11 Burkert, 92; see also Kahn, 14; Dillon, Heirs, 153. Jaeger included here Aristotle 
himself (Aristotle, 97, see above, 416 n. 6). 

12 Arithmetic and/or logistics in the early dialogues: Euthyd. 2906; Charm. 16Se; 
Garg. 450d-45lc, 453e; Ion 53le3, 537e7; Hip. min. 366c-367c; Phdr. 274c; geometry: 
Charm. 165e; Euthyd. 2906; Garg. 450d-e, 4656, 508a; Hip. min. 367e; Prat. 318e; 
astronomy: Euthyd. 290b; Garg. 451c; Hip. min. 367e; Prat. 318e; Symp. 1886; even 
and odd numbers: Charm. 165e-166a, Euthyphr. 12c-d; Garg. 45la-c, 453e, 460e; 
Prot. 356e-357a; the group of three mathemata: Euthyd. 290b, Garg. 450d-45lc, Hip. 
min. 366c-367e. 

13 See above, 128. 
14 According to the most likely chronology, Theaetetus lived c.430-c.390; see 

Zhmud, Origin, 94. 
15 On even and odd numbers see above, 262 f.; they were mentioned by Epichar­

mus (B 2) and Philolaus (B 5). Application of areas see above, 247 f., 279 f. 
16 Thus the construction in Men. 86e-87d has generated many interpretations: 

Heath, i. 298ff.; R. S. Bluck, Plato's Meno (Cambridge, 1964), 322f., 441-61; Knorr, 
71 f.; sceptically J. Klein, A Commentary on Plato's Meno (Chapel Hill, NC, 1965), 205 ff. 

17 Ideal numbers are not mathematical numbers: first, they end at ten; second, they 
are inassociable, i.e. they cannot be added, subtracted, divided, or multiplied, since the 
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attitude to mathematics and mathematicians in one essential aspect 
remained unchanged. In the early Euthydemus (290c) we read: since 
the geometricians, arithmeticians, and astronomers do not know how 
to make use of their discoveries, those of them who are not utter 
blockheads must hand these discoveries over to the dialecticians, who 
will find proper use for them. In the Republic (528b-c), the definition 
of the solid geometry, E an OE 110v ToVTo nEpl T~Y TlVv KV/3wv aV67v Kal 

TD ~6.0ovs p,<Tlxov, clearly refers back to the problem of doubling the 
cube, which, we know, was brilliantly solved by Archytas (Eud. fr. 
141). Plato, however, asserts that this area, because of its complexity, 
has not been studied, and hence 'the investigators need a director, 
without whom they will hardly discover anything'! In the role of such 
an epistates he saw a dialectician, most probably himself. 18 Echoing 
the Euthydemus, the late Philebus (58a) firmly asserts the primacy of 
dialectic over mathematics: all who have a grain of intelligence will 
admit that dialectic is the truest of all the sciences!19 A philosopher 
convinced of his ability to see further and penetrate more deeply than 
any of those whose knowledge he made use of could hardly consider 
himself the continuer of Pythagorean mathematics. Nor could he see 
himself as the continuer of Pythagorean number doctrine, of which 
there is no trace before him or in himself. 

Developing Plato's attitude to mathematics and mathematicians, 
the Academics represented him in the role of 'architect of science', 
setting scientists the most important problems and pointing out 
appropriate means of solving them. According to the Academic 
legend of the mid-fourth century, the famous problem of doubling 
the cube (the Delian problem) was solved by the 'Academic mathe­
maticians' Archytas, Eudoxus, and Menaechmus, working under in­
structions from Plato and under his control. 20 A contemporary 
Academic source, quoted in Philodemus' History of the Academy, 
ascribes an even more significant role to him: 

units making up the two differ from the units of the three etc. See Arist. Met. 
1080a15 f., 1080b37 ff. with the commentaries of Ross and Julia Annas; L Mueller, 
'Forms and Numbers', in A. Pierris (ed.), Aristotle on Plato: The Metaphysical Ques~ 
tion (Patras, 2004), 109-32. 

18 Zhmud, Origin, 106 f. 
19 See H. Cherniss, 'Plato as Mathematician' (1951), in L. Taran (ed.), Harold 

Cherniss, Selected Papers (Leiden, 1977), 222-52, at 223. 
20 See Zhmud, Origin, 82 ff. (with a bibliography of the question). 



420 Pythagoras and the Early Pythagoreans 

He says that at this time mathemata were also greatly advanced, with 
Plato being the architect of this development; he set problems to the 
mathematicians, who in turn eagerly studied them. In this way, the 
general theory of proportions (µ,ETpoA.oy{a) and research on definitions 
reached their peak, as Eudoxus and his students completely revised the 
old theory of Hippocrates [of Chios]. Great progress was made in 
geometry, as [at that time] the methods of analysis and of diorism 
were discovered and overall geometry greatly <advanced>. 21 

Not a continuer of Pythagoreanism, but a sovereign thinker and 
organiser of science, to whom mathematics owes its highest achieve­
ments: that was how Plato was seen by his faithful pupils.22 On the 
other hand Plato's dependence on the Pythagoreans is affirmed in 
tradition critical of him, in Aristotle and the Peripatetics, or openly 
hostile, in stories of his plagiarism from the Pythagoreans.23 

The Academics belonged to those of Plato's readers who knew the 
works of the Pythagoreans and were personally acquainted with some 
of them,24 and did nothing to hide their interest in Pythagoreanism. 
On Pythagorean Numbers of Speusippus, II v0ay6p«a of Xenocrates 
(in one book), On the Pythagoreans of Heraclides of Pontus and his 
dialogues Abaris and On the Woman who Stopped Breathing, a 
character in both of which was Pythagoras, On the Pythagoreans, 
Against the Pythagoreans, Against Alcmaeon, and On the Philosophy of 
Archytas (in three books) of Aristotle: all the signiiicant pupils of 
Plato found it necessary to devote to this current one or more works. 
However the signiiicance of Pythagorean topics for the Platonists 
should not be overestimated; in the incomplete catalogue of 
the works of Speusippus there are some thirty titles, of Xenocrates 
seventy-six, of Heraclides of Pontus fifty-two (D.L. IV, 4-5; IV, 11-14; 

21 PHerc 1021, col. Y, text: Dorandi, Filodemo, 126 f. There are no grounds for 
ascribing this extract to Dicaearchus (as Gaiser, Philodems Academica, 76 f., 97 f., 
342 f.). Whoever was the author, he belonged to the Academy. In more detail see 
Zhmud, Origin, 87 f. 

22 On the sources of these notions see Zhmud, Origin, 104-8. 
23 See above, 55 n. 106; D6rrie, Platonismus, ii. 30 ff. On plagiarism see above, 

159 f. Note that, not Pythagoreans, but Sophists and Socratics figure in the first 
accusations of plagiarism against Plato (Theopomp. FGrHist 115 F 259; Aristox. fr. 
67; D6rrie, Platonismus, ii. 12 ff., 20 ff.) 

24 Speusippus and Xenocrates travelled with Plato to Syracuse; Hermodorus was 
born there; Heraclides 'heard' the Pythagoreans (fr. 3, cf. below, 428 n. 59). Philip 
came from Medma in southern Italy or lived there (Kriimer, 'Altere Akademie', 81; 
Lasserre, Leodamas, 593 f.; Dillon, Heirs, 179 f.). Aristotle while still in the Academy 
studied various aspects of Pythagoreanism. 
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V, 86-9). It is suggestive that Aristotle wrote more on this subject than 
all the Platonists together; certainly, unlike them, he had a critical 
attitude to the llv0ay6pno,. To judge by the few surviving fragments 
of works of the Platonists, in some of them Pythagorean notions stand 
alongside Academic and Platonic notions. Thus, in the first part of On 
Pythagorean Numbers (fr. 28), Speusippus deals with, not only figured 
numbers, but also the five regular solids which figured in the Timaeus 
(47e-57c). In the second, setting out his variant of the Academic doc­
trine of the decad, he examines the same types of triangles as in the 
Timaeus (54a-d). Heraclides' story of the invention by Pythagoras of 
the word 1,,A6ao</,os (fr. 88), so important for the Academy, relies on the 
early tradition, but contains also Platonic elements: for example, 
the theory of three types of life and the ideal of bias theoretikos. 
According to another testimony by him, Pythagoras taught that know­
ledge of the perfection of numbers is the happiness of the soul (fr. 44). 
Behind nAn6n1s Twv ap,00wv it is possible, but not obligatory, to 
perceive Plato's TiAnos ap,006s and Academic arithrnology.25 Note 
that Aristotle in the Protrepticus also projects onto Pythagoras his own 
view of philosophy, and in On the Philosophy of Archytas ascribes to 
Pytliagoras the Platonic notion of matter. 26 In the surviving treatises 
Aristotle very insistently and, unlike his fellow pupils, explicitly empha­
sizes the similarities of the Pythagoreans to Plato. In fact his interest in 
the Pythagoreans was above all as precursors of Academic number 
philosophy. 

Here we approach an important point. To Burkert belongs the now 
commonly accepted theory of two lines in the interpretation of 
Pythagorean philosophy: 1) the Platonic, projecting Academic teach­
ings onto Pythagoras and the Pythagoreans; 2) the Aristotelian, 
reflecting the number doctrine of the Pythagoreans in a historically 
credible manner.2 7 The second part of this theory is quite traditional: 
in the nineteenth century Aristotle was regarded as one of the most 
reliable sources on Pythagoreanism; the credibility of Philolaus' frag­
ments was assessed from the point of view of their conformity to 
Aristotle ('was Aristotelischen Angaben widerspricht, ist unecht'), 
and for those who rejected it Aristotle was in practice the sole 

25 See above, 404 f. and below, 430 f. 
26 On Protr. fr. 18 see above, 56. On fr. 207 see above, 411 n. 97, cf. Met. 1087b26; 

Simpl. In Phys., 503.12£. = Arist. De bono, test, p. 112 Ross; Burkert, 80 n. 164. 
2 Burkert, 81. 
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source.28 Frank seems to be the first who, while rejecting Philolaus, 
expressed doubts about Aristotle also.29 Frank's valuable observations 
were, unfortunately, built into an impossible construction: the so­
called Pythagoreans of Aristotle were Archytas and Eudoxus; Archy­
tas' philosophy proceeded from Democritus; Plato took his physics 
from Archytas; the teachings of 'Philolaus', 'Hicetas', and 'Ecphantus' 
were created by the Academics; Aristotle, under the influence of 
Speusippus, took the Academic theories to be Pythagorean. It was 
not difficult to overturn Frank's construction. Cherniss, who sup­
ported in principle his criticism of Aristotle, observed, 'It is not, 
however, likely that he merely adopted the theories of Speusippus as 
Pythagorean, for everywhere he distinguished sharply between Pytha­
goreans and Platonists.'30 Burkert proved the authenticity of part of 
the fragments of Philolaus, and attempted to restore the reputation of 
Aristotle, undermined by Cherniss, as a source on Pythagoreanism, 
emphasizing precisely what Cherniss had noted: Aristotle distin­
guishes between Pythagoreans and Platonists. The first part of Bur­
kert' s theory, on Pythagorizing Platonists, goes back to Frank and 
makes use of many of his arguments. Burkert, however, on the one 
hand separated Aristotle from the Platonists and made Philolaus his 
main source, and on the other linked to the Platonists the late 
Hellenistic tradition which ascribed to Pythagoras and the Pythago­
reans Academic theories, in particular Plato's unwritten doctrine of 
principles. Thus there came into being the theory of two fundament­
ally differing lines, only one of which can be historically correct. 

Attractive as this theory may be, it must be said that it is incorrect. 
There is no reliable evidence that 'Speusippus, Xenocrates, and Hera­
elides equate the doctrine of their master Plato, and therewith also 
their own philosophical positions with the wisdom of Pythagoras'. 31 

That thesis implies that Speusippus and Xenocrates were the fathers 

28 Schaarschmidt, Die angebliche Schriftstellerei, 84; A. RothenbUcher, Das System 
der Pythagoreer nach den Angaben des Aristoteles (Berlin, 1867), 2, 60. 

29 'In dem, was Aristoteles Uber die Pythagoreer zu sagen hat, ist also wirklich 
nichts, was aus den anderen Quellen als aus den pythagoreisierenden Werken der 
Platoniker seiner Zeit geschOpft sein mi.isste. [ ... ] Jedenfalls darf man die Zeugnisse 
des Aristoteles nicht wie bisher als eine unantastbare, streng historische Quelle fill die 
Philosophie der pythagoreischen Schule verwenden' (Frank, 259-60). 

3° Cherniss, Criticism, 391. 'The Platonic cast given to much of the Pythagorean 
material is probably Aristotle's own work' (ibid.). On the table of opposites, see below, 
449f. 

31 Burkert, 82. 
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of neo-Pythagoreanism. 32 However the tendency to attribute to 
the Pythagoreans and (much less frequently) to Pythagoras the Pla­
tonic teaching of the One and the indefinite dyad first appears 
in pseudo-Pythagorean literature of the first century and in neo­
Pythagoreanism. 33 Zeller referred it to the turn of the first century, 
and that dating remains the most convincing. 34 The late origin of that 
tradition follows from its transformation, under the influence of 
Stoicism, of the dualistic teaching of Plato in the spirit of monism: 
the One ( the monad) generates the dyad;35 in Aetius, for brevity of 

32 
They are so treated by, for example: Dillon, Middle Platonists, 38; id., 'Plotinus, 

Speusippus and the Platonic Parmenides', Kairos 15 (2000) 61-74, at 69; id., Heirs, 
204. 

33 Pseudo-Pythagoreans: Alexander Polyhistor's Memoirs (D.L. VIII, 25 = p. 
234.18f. Thesleff); Anonymus Photii (p. 237.17£, 238.Sff.); Brontinus (De intell. fr. 
2); Callicratides (fr. 1, p. 103.11); Pythagoras (Hieros logos in Doric prose, fr. 2, 
p. 104.24); Archytas (De princ., p. 19 f.). Neo-Pythagoreans: Eudorus (Simpl. In 
Phys., 181.lOff.); Moderatus (ibid., 230.34f.); Numenius (fr. 52 Des Places). Doxo­
graphy: Aet. I,3,8 (= Dax., 281.6-12) and 1,7,18 (relies on pseudo-Pythagorica); 
Anonymus in Sextus Empiricus (Adv. math. 10, 261-2; cf. similarity ofD.L. VIII, 25 
and Adv. math. 10, 282); Anonymus in Hippolitus (Ref 1,2,2, 2,6; 4,43,4-4,44,3, 
4,51,1-5, 5,13,6, 6,23,1-2, 6,52,2). Cf. Iren. Adv. haeres.11,14,6. 

34 Zeller, L 464 ff; ill. 2, 103 ff. The pseudo-epigraphs of Brontinus, Callicratides, 
Pythagoras, and Archytas are dated rather to the 1st cent. AD than a century earlier 
(see the discussion between Burkert and Thesleff, above, 5 n. 11), Anonymus Photii to 
the 1st cent. AD (above, 72 n. 48). The key question is the dating of the earliest of the 
pseudo-epigraphs, Memoirs (see above, 10 n. 18, 71 n. 44), particularly its doctrine of 
principles (D.L. VIII, 25). Like Zeller, Jacoby (Illa, 293 f.) dated Memoirs to the turn of 
the 1st century, Festugiere ('Memoires', 428 f.; id., La Revelation d'Hermes Trismegiste, 
iv (Paris, 1954), 28) to the 2nd cent.; similarly C. de Vogel, Greek Philosophy, iii. 
(Leiden, 1973), 341 ff.; ead., Pythagoras, 206 f., and Mansfeld, Pseudo-Hippocratic 
Tract, 98 n. 163 f., pointing to the monism of the doctrine of principles (n. 35, 
below) and the influence of Stoicism. Burkert, 'Hellenistische Pseudopythagorica', 
24 ff., dated this text to the end of the 3rd cent., joining it to the letter of Lysis. This 
combination was rejected (Thesleff, 'On the Problem', 78; Du Toit, Theios Anthropos, 
234 n. 83); the letter ofLysis is now dated to the 1st cent. AD (see above, 189 n. 79). 

35 See A. Schmekel, Die Philosophie der mittleren Stoa (Berlin, 1892), 403 ff., 436 f.; 
Festugiere, Revelation, 18 ff., 43 ff., 49 f., 307 ff.; J. M. Rist, 'The Neoplatonic One and 
Plato's Parmenides', TAPA 93 {1962), 389-401; id., 'Monism: Plotinus and Some 
Predecessors', TAPA 69 (1965), 329-44, at 333 f.; W. Theiler, 'Einheit und unbe­
grenzte Zweiheit von Plato bis Plotin' (1964), in Untersuchungen zur antiken Literatur 
(Berlin, 1970), 462-83; Ph. Merlan, 'The Pythagoreans', in A. H. Armstrong (ed.), The 
Cambridge History of Later Greek and Early Medieval Philosophy (Cambridge, 1967), 
84 ff.; de Vogel, Pythagoras, 207 ff.; ead., Rethinking Plato and _Platonism (Leiden, 
1986), 130 f., 196 f.; Mansfeld, Heresiography, 168 ff. Cf. Dillon, Middle Platonists, 344; 
Kahn, 79f. 
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expression, this idea is omitted, but can easily be restored. 36 As for the 
second line, it was Aristotle and ( on one occasion) Theophrastus who 
projected some elements of the Platonic Prinzipienlehre onto the 
Pythagoreans.37 In the age of Hellenism this interpretation was un­
known: Aristotle's Metaphysics was discovered only in the mid-first 
century, and Theophrastus' Metaphysics still later. On some impor­
tant issues Aristotle drew a distinction between the II v0ay6pno, and 
Plato and the Platonists; the point is, however, that most of the 
theories of these 'Pythagoreans' are the fruit of his polemical inter­
pretations. Hence there are no grounds for asserting that his depic­
tion of the Pythagorean number doctrine is more historical than the 
evidence of the Platonists - that, of course, which actually belongs to 
them. 

Speusippus. The Kronzeuge of the theory of Pythagorizing Plato­
nists is the Latin translation of Proclus' commentary on Parmenides, 
made by William of Moerbeke; it quotes Speusippus' words about the 
'ancients'.38 According to Burkert, Speusippus attributes to the 'an­
cients', in whom the Pythagoreans and even Pythagoras himself 
should be seen, a typically Platonic pair, the One and the indefinite 
dyad. Thus 'Plato's nephew and successor claimed that the basic 
thought of the Platonic doctrine of ideal numbers was Pythagorean'. 39 

Both editors of Speusippus' fragments, L. Taran and M. Isnardi 
Parente, and also Proclus' editor C. Steel, came out against this widely 
accepted interpretation. 40 They are unanimous in stating that 

36 µov6s = TO TTOtYjnKOv a.i'nov Kai d◊iK6v, 01r1cp JaTi vo1Js O 0E6s, d.6pwTos Ovds = TO 
1ra.871nK6v TE Kai VAiK6v, 01rEp Ja-riv O Opa-rO,; K6aµos (Aet. 1,3,8 = Dax., 28la6-12; 
1,7,1). We have before us Stoidzed Platonism; cf. Zeno's principles (I,3,25). Posido­
nius, in whose school the doxography of Pythagoras was created (see above, 302 f.) 
was familiar -with the pseudo-Pythagorica. 

37 See below, 453 f. It is interesting that Festugiere (Revelation, 28 f., 49 f.), one of 
the few to try to find the sources of (neo)-Pythagorean monism in the fourth century, 
relied on the evidence of Aristotle and Theophrastus (greatly overvaluing them), not 
the Academics. 

38 C. G. Steel and L. van Campe (eds.), Procli in Platonis Parmenidem commen­
taria. T. III, libros VI- VII ( Oxford, 2009), 288 f. For convenience I quote the editor's 

r~v~rse ~an_slatio~ ~t~ the ?reek: !0 .rf p fv KpEiTT,OV TO ii 6~TO<; ~yoUr;voi :a/ drf/, ~v 
T~ o~, Kai ;11s K~T 

1

apxTJv axw:ws avT~ a1r71A~ai:;v. v1roAa/J;/3a~o~-rE<; 8: on, Et ,ns,
1
To EV 

avTo xwpis Kat µovov 8iavoovµEvos avEv Twv aAAwv Ka0 avTo nBEiYJ, µY)8Ev ETEpov 
CTTOtXEiov a-Vnfl 1rpoa8ds, oV8Jv Uv yEl'oiTo TWv 6'.AAwv, T¥ d6piaTov 8vd8a TWv OvTwv 
dpx~v Ela<1}>yayov. 

39 Burkert, 64. 
40 Tarin, Speusippus, 350 ff, id., 'Proclus on the Old Academy', in J. Pepin and 

H. D. Saffrey (eds.), Proclus: Lecteur et interprete des Anciens (Paris, 1987), 227-76, 
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'Speusippus' ascribes to the Pythagoreans an entirely N eoplatonic 
doctrine of the One, which is beyond Being and has no relation to 
it; 'they delivered it even from the relation a principle has', so that the 
One is not even a principle. This doctrine was unknown in the Old 
Academy, and Speusippus could not therefore ascribe it to the Pytha­
goreans: we are dealing with a Neoplatonic fabrication. We have no 
other evidence that Speusippus projected the Platonic doctrine of 
principles onto the Pythagoreans or moreover that he did so onto 
Pythagoras, who does not figure in his fragments. Philolaus was 
possibly named in On Pythagorean Numbers, 41 yet it does not follow 
from the title of the work (if it came from the author), and the text 
accessible to us, that Speusippus considered the doctrines he was 
expounding to be Pythagorean: it was the numbers which were 
Pythagorean!42 Figured, prime, even, and odd numbers, multiple 
and epirnoric ratios, proportions and progressions - all these things 
discussed by Speusippus do actually go back to Pythagorean arith­
metic and harmonics.43 Three regular solids were constructed by the 
Pythagoreans, the other two by Theodorus' pupil Theaetetus.44 Speu­
sippus had reason to perceive in the Pythagoreans his predecessors, at 
least as regards the mathematical material which he used for his own 
paramathematical purposes.45 However his reasoning on the perfec­
tion of the decad derives, not from mathematics or arithmology of the 
Pythagoreans, but from the number ontology of late Plato.46 The 

at 228 ff.; M. Isnardi Parente, 'Speusippo in Proclo', Elenchos 5 (1984), 293-310; ead., 
Speusippo: Testimonianze e frammenti (Rome, 2005)2 (Internet), comm. ad fr. 30; 
C. Steel, 'A Neoplatonic Speusippus?', in M. Barbanti et al. (eds.), Unione e Amicizia: 
Omaggio a Fr. Romano (Catania, 2002), 469-76. 

41 See above, 409 n. 86. 
42 '[H]e uses Pythagorean notions in the course of putting forward his own 

mathematical and metaphysical doctrines; and these doctrines are not only at variance 
-with early Pythagorean notions but often incompatible with them' (Tarin, Speusippus, 
260, see 109,269 f., 275 f., on the title: 262). Cf. Isnardi Parente, Speusippo2

, comm, ad 
fr. 94. Philolaus and the Pythagoreans are not mentioned in the quotation from 
Speusippus, and his book 'shows only very general ties to early Pythagoreanism' 
(Huffman, Philolaus, 361). 

43 See above, 262,264,272,295. 
44 See above, 264 n. 87. 
45 Asserting, for example, that in the decad there are equal numbers of prime (1, 2, 

3, 5, 7 - L. Zh.) and composite (2, 4, 6, 8, 10) numbers, he makes the one a prime 
number, although in that case all the other numbers become composite (see Euc. VII, 
def. 12, 14). Beside this he asserts that in an equilateral triangle in a certain sense there 
is one side and one angle! 

46 See above, 408 n. 81. 
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sequence point-line-plane-solid and the 'magical' transformation of 
the tetrad into the decad (1 + 2 + 3 + 4 = 10) also relate to this.47 In 
late Hellenism, when Pythagoreanism merged inextricably with Pla­
tonism, the Academic tetrad became the Pythagorean tetractys.48 It is 
unlikely, however, that the contemporaries ofSpeusippus were misled 
by his exposition of the Academic doctrines in On Pythagorean 
Numbers. Aristotle, discussing counter-earth, connects the decad as 
7,f;\Ews a.p,0µ6s with the Pythagoreans; if in this he did rely on 
Speusippus,49 then we have merely a forced interpretation of the 
astronomy of Philolaus, not a projection of Plato's Prinzipienlehre 
onto Pythagoras. In the remaining instances Aristotle distinguishes 
the number symbolism of the Pythagoreans and the arithmology of 
Speusippus. so We shall return to the table of the ten opposites. 

Xenocrates. Burkert believed that Xenocrates' testimony on Pytha­
goras as the discoverer of mathematical harmonics was related to his 
interpretation of the Timaeus. Since, going further, late doxography 
attributes Xenocrates' definition of the soul as a 'self-moving number' 
to Pythagoras, and this definition in turn relies on the Timaeus, the 
Academic supposedly interpreted the ideas of Plato's dialogue as the 
teaching of Pythagoras. That interpretation is unconvincing, as was 
shown above.51 Evidence of Pythagoras' discovery of the numerical 
expression of concords is taken, not from an interpretation of the 
Timaeus, but, most probably, from a special book on harmonics 
(II v0ay6pcia is also possible). Since Xenocrates, making use of the 
unwritten doctrines of his mentor, tried to demonstrate that Plato in 
the Timaeus believed the World Soul to be a self-moving number, 52 it 

47 Aristotle on Plato: 'the Animal itself (mh0 ph 7() (ip01,) is compounded of the 
Idea itself of the One together with the primary length, breadth, and depth (i.e. 1, 2, 3, 
4), everything else being similarly constituted. Again, he puts his view in yet other 
terms: Mind is the monad, knowledge the dyad (because it goes undeviatingly from 
one point to another), opinion the number of the plane, sensation the number of the 
solid' (De an. 404619-24"" De philos. fr. 11 Ross). See also the teaching of Xenocrates: 
Arist. Met. 1090b2lf = fr. 38. 

48 See above, 300 f. 
49 See above, 409. 
50 He mentions the tetrad exclusively when discussing Plato and the Platonists 

(Met. 1081a 23, b15-22; 1082 a12-34, 1084a23; 1090b23). As for the tetractys, this 
'kernel of Pythagorean wisdom' (Burkert, 72) remained unknown to him. On the table 
of ten opposites see below, 449 f. 

51 See above, 55 n. 103,258£ 
52 Plut. De an. procr. 1012 D-F :c= fr. 188. See: H. Cherniss, The Riddle of the Early 

Academy (Berkeley, 1944), 45f.; Tarin, 'Proclus', 250f. 



Pythagorean Number Doctrine in the Academy and Lyceum 427 

is highly implausible that he attributed that very definition to Pytha­
goras. There is no evidence that he or Speusippus treated the Timaeus 
as a Pythagorean dialogue, or that he equated the doctrine of Plato, 
and therewith also his own philosophical positions, with the wisdom 
of Pythagoras. The idea, known as early as the third century, that 
Plato in the Timaeus was following the Pythagoreans 53 becomes a sort 
of dogma in the first century, and, if the neo-Pythagoreans and the 
Platonists had been able to reinforce it with the authority of Speu­
sippus, Xenocrates, or Cran tor, they would have done so. The demon­
ology of Xenocrates, as was long ago shown by Heinze, owes its 
origin to Plato (as does the demonology of Philip in the Epinomis) 
and is unrelated to Pythagoreanism. 54 Attempts to demonstrate the 
contrary are based on arbitrary propositions: if in a late text Pythagoras 
appears beside Xenocrates in a list, 'what is meant here is really "Pytha­
goras as cited by Xenocrates" '!55 It is also groundless to suggest that in 
d0'aos) 'ever-flmving', 'everlasting', as Xenocrates designated one of his 
two principles ( avvEaTavai -rO 1rciv EK ToV EvOs Kal ToV d.Evcfov ), one 
should perceive a reference to the Pythagorean oath (rraya.v a<vaov 

if,va<ws).56 Mvaos is abundantly evidenced before Xenocrates, both in 
poetry and prose, in Plato amongst others, and to connect it with a 
pseudo-Pythagorean oath first cited by Aetius is quite pointless.57 It is 
highly probable that Xenocrates in fl v0ay6p«a interpreted Pythago­
reanism in his own, i.e. Platonic, spirit, as did the other Academics, but 
no reliable evidence of this remains. 

Heraclides. The least systematic of the elder Platonists wrote on 
Pythagoras and the Pythagoreans more frequently than the others. 
The accounts of Pythagoras' introduction of a meat diet for athletes 
and of the Pythagoreans eating the meat of sacrificial aniruals possibly 

53 See above, 159 ff. This idea is of an anti-Platonic nature. 
54 Heinze, Xenokrates, 79 ff., 87, 89 ff. For an analogous interpretation see 

M. Baltes, 'Zur Theologie des Xenokrates', in JIANOHMATA: Kleine Schriften zu 
Platon und zum Platonismus (Stuttgart, 1999), 191-226; a 'Pythagorean trace' is not 
even discussed here. 

55 Thus Burkert, 73. 
56 Aet. I,3,23 = Xenocr. fr. 101; oath: Aet. 1,3,8. First suggested by Zeller, L 505 n. 1, 

ii/1. 1014 n. 3; contra Heinze, Xenokrates, 14, pro H. Cherniss, Aristotle's Criticism of 
Plato and the Academy (New York, 1962), 484f., 571; Burkert, 72 ('it is tempting to 
believe that the verse on the tetractys was known to [Xenocrates]'); Dillon, Heirs, 100. 

57 See LSJ, s.v. &ivaos; Crit. 88 B 18.1-2; Pl. Leg. 996e2 (d€Vaos o-Vata). On the oath 
above, 301 f. 
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belong to his historical work On the Pythagoreans.58 Other evidence 
of the Pythagoreans relates to cosmology and astronomy. Heraclides 
believed that 1) the universe was infinite; 2) each planet was an 
independent cosmos surrounded by air, the moon probably being 
inhabited; 3) the earth rotated on its own axis. The first theory he 
shared with Archytas; the second is partly reminiscent of Philolaus; 
the third is taken from Ecphantus. 59 There is no evident intention 
here of attributing to the Pythagoreans the views of others. 

The evidence on Pythagoras goes back as a rule to the dialogues of 
Heraclides, in which, inter alia, he systematized the legendary tradi­
tion of the prophecies and metamorphoses of the sage of Samos, 
associating him with the other renowned 'wonder-workers'_60 The 
dialogue On the Woman Who Stopped Breathing, the main hero of 
which, Empedocles, cures a woman in a coma, introduces a fictitious 
conversation between Pythagoras and Leon, the tyrant of Phlius. In 
the course of the conversation Pythagoras calls himself </nA6ao<f,os. 
This conversation is passed on by Cicero ( the fullest version, and 
directly from Heraclides), Sosicrates in Diogenes Laertius, and once 
more briefly by Diogenes himself.61 Replying to Leon's question­
who are philosophers? - Pythagoras likens life to the Olympic Games: 
some compete for the sake of fame, others have come to trade profit­
ably, and the most worthy to observe it all. So too in this life, to which 
we have come from another life and nature (ex alia vita et natura): 
some serve fame, others money, but those few who, despising all this, 
ardently contemplate the nature of things (rerum naturam studiose 
intuerentur), call themselves lovers of wisdom, i.e. philosophers. 62 The 
Platonic explanation of the word 'philosopher' cited by Diogenes -

58 Fr. 40. On fr. 41 see above, 237 n. 132. 
59 'HpaKJ\El01)s Ka'i oi' IIv8ay6pEwt EKaaTov rWv daTlpwv K6aµov i51r&,px,,;iv yijv 

1T1cpiEX_01,rn d.t'pa n Ev nji d1rE{pcp al0Epi (Aet. 11,13,15 = fr. 113a). Archytas on the 
infinite universe: A 24; Huffman, Archytas, 540f. On the moon see fr. 113, 115, cf. 
Philolaus on life on the moon: A 20; Huffman, Philolaus, 270 f. 'HpaKAdO'TJ, 0 
flovnKDs Ka'i '1EKrjJaVTO> 0 Ilv8ay6pnos ,avoVai µEv T~v yijv, oV µ0v YE µ€raf3anKWs, 
d,\,\d TprnnKWs (Aet. IIl,13,3 = fr. 104). C£ Hicetas (A 1) and Ecphantus (A 1). 
Heraclides' astronomy: Gottschalk, Heraclides, 58 ff., 82 f.; P. T. Keyser, 'Heliocent­
rism In or Out of Heraclides', in Fortenbaugh and Pender (eds.), Heraclides 205-35. It 
was apparently set out in his work 1rEpI TWv Ev oVpavtp a', about which nothing definite 
is known. 

60 See above, 12, 52 n. 95, 115, 232 n. 115, and fr. 89, 90, 92. 
61 Cic. Tusc. 5,3; Sosicrates without reference to Heraclides (D.L. VIII, 8; cf. above, 

71 n. 43); D.L. Prooem. 12. See also: Aet. 1,3,8; Diod. X,10.1; Iamb. VP 44, 58, 159. 
62 Ck. Tusc. 5.3.8-9 = Her. Pont. fr. 88. 
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'for no one is wise except God' ( cf. Phdr. 278d) - is absent in Sosicrates 
and Cicero and does not belong to Heraclides. 63 With it fails Burkert' s 
main argument supporting 'dass Herakleides Platons und nur Platens 
Gedanken Pythagoras in den Mund gelegt hat'. 64 There is a close 
parallel to Heraclides' story: Aristotle's Protrepticus, which contains 
a comparison oflife with the Olympic Garnes, and (separately) Pytha­
goras' reply to the question why he was born: 'To observe the hea­
vens'.65 Pythagoras, who called himself 0,wpcis T~s <f,va,ws, is as little a 
creation of Plato as is Anaxagoras, into whose mouth Aristotle puts 
similar words.66 The tradition which lies behind the choice of Pytha­
goras as the model, and in Heraclides also the archegetes of philoso­
phy, understood as 1r,pi <f,va,ws iaTopi a, goes back to the fifth 
century. 67 <P,Aoao<f,ia is first mentioned in Ancient Medicine in refer­
ence to Ernpedocles;68 <f,,A6ao<f,os first in Heraclitus: XP~ yap di µ.a.Ao 
1roAAwv lUTOpas <f,,Aoa6<f,ovs 5v3pas dva, (B 35); here <f,,A6ao<f,os is 
associated with iaTop{a, which, like no>..vµ,a0{a, was in the eyes of 
Heraclitus the distinguishing trait of Pythagoras. 69 Jn the pre-Platonic 
period <f,,A6ao<f,os and <f,,Aoao<f,ia figure in various contexts, as a rule 
retaining their initial connection with the cognitive activity.70 It was in 
this, according to early tradition, that the sage Pythagoras manifested 

, 6
1

3 
Here he only authe~ti;ate~ the o~igin of I;on of PAhlius: ef:,i/o.0

1
ao4'{av 8J

1
1rpWTo:._ 

wvoµaa'; llv8a~opas ~ Ka, wv~ov fil\o~oef:,ov, E: 1::tKvw_vi 8i~AEyoµEv~s frnvAn T'\ 
.EiKvwviwv Tvpal,}VifJ 1) <PAEmaiwv, Ka8a rft71aw HpaKAEt81)s o Ilo1 1nKOS Ev TTJ 1TEpi 
ri]'; cir.vov· p..T)Olva ydp Efvai aofOv cl.,\.\' ij 0E6v (D.L. Prooem. 12). See de Vogel, 
Philosophia, 81 f.; Gottschalk, Heraclides, 26 f., 35 f.; Riedweg, 'Zum Ursprung', 154 f. 

64 Burkert, 'Platon oder Pythagoras', 166. Similarly, earlier Jaeger, Aristotle, 97f., 
431 f. 

65 Fr. 18, 44. See above, 56 f. It is unclear whether Heradides influenced Aristotle 
or vice versa, or whether they made use of one and the same tradition (Gottschalk, 
Heraclides, 29; Riedweg, 'Zurn Ursprung', 160 f.). 

66 Fr. 19. See R. Joly, 'Platon ou Pythagore? Heraclide Pontique, fr. 87-88 Wehrli', 
in Hommage a Marie Delcourt (Brussels, 1970), 136-48. On the whole the Protrepticus 
defended Plato's position, but the ideal of the philosopher as 8Ewp0s rijs <j;VaEws 
belongs to Aristotle (DU.ring, Aristoteles, 430 f.). Jaeger greatly exaggerated the Platon­
ism of the young Aristotle, see Flashar, 'Aristoteles', Philosophie der Antike, iii. 169 ff. 

67 Cf. TTEpl rfVaEws and TO mpl TWv rfvatKWs dTTopovp.,&wv of Heraclides himself 
(fr. 22, 68). 

68 TE{vn 8J mhloww O ,\6yos €s <j;,Aoaorf{TJv, Ka81rTTEP 'Ep.,TTE8oKAT)S rj &A.Ao, ot 1TEpi 
(f'Vaws yEypdfaaw ... (VM 20). 

69 B 40, 129; see above, 33 f. Unlike other editors, Marcovich, Heraclitus, 25 f., 
excludes <Jn,\oa6rfovs &v8pas from B 35. Cf. Riedweg, 'Zurn Ursprung', 169 f. 

70 A.-M. Malingrey, 'Philosophia': Etude d'un groupe de mots dans la litterature 
grecque (Paris, 1961), 29ff.; M. Dixsaut, Le Naturel Philosophe (Paris, 1985), 45ff., 
367£. (/)iAoao,f.,{a developed from <j;,A6ao<foos: P. Cipriano, I compositi greci con 
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himself.71 Meanwhile cj,,A6aocf,os and cj,,Aoaocf,{a are not attested with 
the Pythagoreans; hence the final stroke in the portrait of Pythagoras 
the philosopher evidently belongs to Heraclides. The real Pythagoras 
did not resemble a pure contemplative observer of nature (nor did 
Thales),72 but that Heraclides and Aristotle portray him as such 
cannot be explained by their attachment to Platonism.73 

Ilv0ay6pav OE O IIovnKOs 'HpaKAE{817s laTopEl T➔V €1TWT~fJ,YJV Tfjs 

TEAEi6TYJTOS TWv dpl0µWv rijs i/Jvxifs EV8mµov£av ETvai 7Tapa8E8wKr!vai 
(fr. 44). How should this testimony be understood: 'knowledge of the 
perfection of numbers is the happiness of the soul' or 'knowledge of 
the perfection of the numbers of the soul is happiness'? Wehrli 
(comm. ad Joe.) believed that T~S if;vx* cvoa,µ,oviav was a pleonasm 
(cf. Democritus B 170), and though the parallel in Theodoretus 
supports the first variant,74 the second is preferable, since 'the nu­
merical structure of the soul is a Pythagorean doctrine'. Wehrli cited 
in support the interpretation of the Pythagorean oath in Ps.-Plutarch: 
Kal ~ ~f.1,ETEpa i/Jvx~, efrr;a{v EK TETpci8os aVyKElTav Elvai ydp voVv 
JmaT~f1,YJV o6iav a/a0Y/a,v (Aet. 1,3,8). To this it should be objected 
that the oath is a pseudo-Pythagorean text in which if,vxq. (Ps.­
Plutarch) alternates with Kc<paAq. (Stobaeus);75 that not one of the 
Pythagorean theories of the soul examined above mentions number 

<PIAO£ (Viterbo, 1990). On the ,f,Aoaor/>fa of Pythagoras as seen by Isocrates see 
above, 48. 

71 Above, §1.2. In Isocrates, Pythagoras acquires from the Egyptians philosophy 
(Bus. 28), which had the power to legislate, to investigate the nature of reality, and to 
engage in astronomy, arithmetic, and geometry (21-3). His pupil Theopompus 
claimed that Pythagoras' philosophy was merely a cover for his aspiration towards 
tyranny (FGrHist 115 F 72). According to Dissoi logoi, the Pythagoreans and the 
Anaxagoreans taught aorf,fa and dpET~ (see above, 47). 

72 Plato passes on the anecdote of his contemplative life (Tht. 174a4); Heraclides 
that he lived as a hermit in isolation (D.L. I,25 == fr. 45). Both rely on 5th-cent. 
tradition. 

73 On the predecessors of the Academic ideal of bias theoretikos see e.g. Joly, 
'Platon ou Pythagore'; T. B. Eriksen, Bias theoretilws (Oslo, 1976), 14 ff.; Gottschalk, 
Heraclides, 26 f., 35 f.; Zaicev, 132 f.; Riedweg, 'Zurn Ursprung', 162 ff. 

74 llv0ay6pas T'T]V TEAEwTdT1)V TWv dpi0µWv €1rwT~fJ,1)V EaxaTOV V1r€Aa/3Ev dya06v 
(Graec. affect. cur. XI, 8). There is no ifvx~ here and the subject is not happiness, but 
an ultimate good (the 11th book is entitled IIEpl TEAovs Ka( Kp{aEws; cf. beside it: 
}'lvaiay6pas T~v 0Ewp{av ToiJ {3fov Ka( T~V d1rO TaVT1)S €Aev0Ep{av, rfi/o.oa6,fq; 0~ 1rp.i-
1rovTa Opra6-p,Evos Opov ). 

75 See above, 301 and n. 53. 
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(above, §11.1);76 and that the theory associating the four capacities 
of the soul with the first four numbers is not Pythagorean, but 
Platonic_?? Cherniss, De Vogel, and Gottschalk preferred the first 
variant; Burkert initially the first, then the second; the number struc• 
ture of the soul finally turned out to be an Academic theory based on 
the Timaeus which Heraclides attributed to Pythagoras.78 T<Acws 
dp,0µ6/ 9 and the number structure of the World Soul are indeed in 
Plato, but they relate to different things. Further, among the numbers 
constituting the soul in the Timaeus (35a-b) there is no decad; no one 
among the Academics wrote of the 'perfection of the numbers of the 
soul'; and they saw cJ3aiµovia in something quite different.so On the 
contrary, 'knowledge of the perfection of numbers' (hardly of some 
specific numbers - rather of numbers in general), or, in Theodoretus' 
version, 'perfect knowledge of numbers', as the highest aspiration and 
the greatest good of man is an idea which Heraclides could certainly 
in one of his dialogues put into the mouth of Pythagoras.s1 Pytha· 
goras was linked with numbers both in the Academy and the Ly· 
ceum.82 Although the exact meaning ofHeraclides' words can hardly 
be restored, it is likely that they also relate to his propaganda of the 
Academic ideal of the contemplative life. 83 

So we see that the Platonists were characterized by a benevolent 
attitude to Pythagoras and the Pythagoreans and an interest in their 
scientific, philosophical, and religious theories. Number is found in 
the testimonies of all three Platonists, but there is in them no picture 

76 Among things which the Pythagoreans likened to numbers, Aristotle once 
names the soul: On 7() µEi, Towv81 TWv dp,0µ,Wv 1T'rf0os S,KawuVv17 TD OE TowvSi fvx~ 
n: Kal vo-Vs l-rEpov SE Katp6, (Met. 985b29 f.), but it does not again figure as such. 
Alexander, relying on Aristotle's monograph On the Pythagoreans, reports that the 
Pythagoreans likened the mind to the one, and that Aristotle used fvx~ in the sense of 
vo-Vs: voVv 8€ Kai. o'Va!uv £AEyov TO Ev· -r~v ydp fvx~v dis -rOv volJv Et7TE (In Met., 39.13 f. 
= Arist. fr. 13 Ross); see Burkert, 467 n. 4; cf. Mansfeld, Heresiography, 169 n, 46. voV, 
as -rO iv is the doctrine of Plato (see above, 426 n. 47) and Xenocrates (fr. 213), which 
Aristotle projects onto the Pythagoreans, and Aetius onto Pythagoras (I,3,8 = Dax. 
28la8~b6; 282al3 f.; 1,7,8). See below 448 f. 

77 Arist. De an. 404bl6£ See above, 426 n, 47. 
78 Cherniss, Selected Papers, 100 n. 2; de Vogel, Philosophia, 79; Gottschalk, 

Heraclides, 114; Burkert, 65, cf. id., 'Platon oder Pythagoras', 162. 
79 See above, 408 n. 80. 
80 See e.g. Speus. fr. 77-9; Xenocr. fr. 232. 
81 Fr. 44 ofHeradides is taken to belong to his mcpi EV8m1-1-ov{as-, which is not at all 

evident. Only the title of this work has survived. 
82 Above, 396 n. 32. 
83 Thus Gottschalk, Heraclides, 114 and n. 90. 
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of a Pythagorean philosophy even remotely reminiscent of number 
doctrine; this does not speak in favour of Aristotle. The Platonists 
reacted, not to a common Pythagorean doctrine, but to various 
theories of Pythagoras and his successors: Philolaus, Archytas, 
Ecphantus and Hicetas, et al. Speusippus relied on the mathematics 
of the Pythagoreans; Heraclides on their astronomy ( developing at 
the same time the legendary tradition on Pythagoras); Xenocrates 
evidently made use of harmonics. If theories which appeared 300 or 
even 500 years after the death of Plato are not to be attributed to the 
Platonists, the thesis that they projected his unwritten doctrine onto 
Pythagoras hangs in mid-air. Plato himself slurred over his depen­
dence on the Pythagoreans: why should the Platonists understate the 
originality of their teacher? Naturally, they interpreted Pythagorean 
theories from their own standpoint and for their own purposes, but it 
would be odd to expect from them anything different. The artificiality 
of the theory of two lines is shown in particular by the fact that 
Heraclides and Aristotle in parallel portray Pythagoras as a contem­
plative observer of nature. If one bears in mind that Anaxagoras 
played the same role in Aristotle and Thales a similar role in Hera­
clides, 84 it becomes obvious that Pythagoras was for them only one of 
the forefathers of the type of philosophy engaged in at the Academy. 
For Aristotle, as the founder of the history of philosophy, the search 
for precursors, his own and Plato's, was particularly important; not 
infrequently it led him to very strange historiographical construc­
tions. Thus to Thales, as the forefather of natural philosophy, he 
attributed the doctrine of water as the principle of all things, which 
Thales did not hold, and reinforced his choice of water with argu­
ments borrowed from the Pythagorean Hippon, about whom he 
made very unflattering remarks.85 Plato as a successor of the Pytha­
goreans is a construction of Aristotle, not of his colleagues in the 
Academy. To all appearances he considered the unwritten doctrine of 
Plato to be a modification of Pythagorean doctrine. There is, however, 
too much which suggests that number doctrine is a modification of 
Plato's Prinzipienlehre, created by Aristotle on a basis of Pythagorean 
and Academic material. 

84 See above, 429 n. 66, 430 n. 72. 
85 See above, 27 n. 6, 376 n. 115,381 n. 135. 
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12.2 ARISTOTLE AND THE IIv0ay6pEiol 

Aristotle's reports on the Pythagoreans in his surviving works may be 
divided into several groups according to their origins and the degree 
of authenticity. At times these groups partially coincide. Information 
on individual Pythagoreans derives from their writings, or an oral 
tradition, and does not in itself pose particular problems. The ones 
mentioned most often are Alcmaeon and Archytas, to whom he 
devoted separate works; Hippon is mentioned twice, and Hippasus, 
Philolaus, and Eurytus once each.86 Aristotle's reports on specific 
Pythagoreans are far less informative than his presentation of general 
Pythagorean philosophy. Nevertheless, we learn of Alcmaeon's qua­
litative opposites, and of the principles of Hippasus (fire) and Hippon 
(water). In Eurytus and Archytas no doctrine of principles is attested 
(they are absent from the Opinions of the Physicists), while Aristotle 
attributes Philolaus' principles, 'limit' and 'unlimited', to anonymous 
Pythagoreans, along with all of his teaching. In spite of statements 
that the Pythagoreans said nothing about corporeal principles (Met. 
989b30 f., 990a16), Aristotle affirms that the natural philosophy of the 
Pythagoreans known to him was based on precisely corporeal prin­
ciples or qualities. It is striking that, when he mentions these thinkers 
by name, he not once calls them Pythagoreans, and, when speaking of 
Pythagorean number doctrine, adduces not so much as one name.87 

Thus the individual and the collective Pythagoreans, as bearers of 
number doctrine, turn out to be two non-intersecting groups. 

The second group of testimonia reports the cosmological and 
astronomical teachings of anonymous Pythagoreans, for example, 
on the infinite void which exists outside the cosmos, on the rotation 
of the celestial sphere round its pole from right to left, on celestial 
harmony, on a system with Hestia at its centre and the earth and 
counter-earth rotating round it, and on the origin of the Milky Way, 
comets, etc. 88 These teachings correspond to the level of Presocratic 
natural philosophy; although Aristotle does not tell us the names of 

86 Alcmaeon (Met. 986a27-b3; De an. 405a29; HA 492al4, 58lal6; GA 752b25); 
Hippasus (Met. 984a7); Hippen (Met. 984a4; De an. 405b2); Philolaus (EE 1225a30); 
Eugtus (Met. 1092bl0); Archytas (Met. 1043a21; Rhet. 1412al2; Pol. 1340b25). 

8 Apart from Eurytus, but he is mentioned in the context of criticism of Academic 
theories; see above, 409 f. 

88 Cael. 284b6, 285al0. b24, 290bl2-29la9, 293al9. bl; Phys. 203a3, 204a32, 
213b22; Mete. 342b29, 345al3. 
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their authors, they undoubtedly belong to real Pythagoreans. Some 
physical opinions also belong here, those held by anonymous Pytha­
goreans who called a surface 'colour' (xp6a), thought that animals fed 
on odours, and believed that the soul consisted of particles suspended 
in the air. 89 Aristotle uses some of the testimonia of this group, on 
celestial harmony or Philolaus' system, for example, in his polemics 
against number doctrine. Jn other cases, his criticism is of a natural­
philosophical nature. He calls the anonymous Pythagoreans oi llv0a­
y6pEwL, oi KaAoVµ,Evol Ilv0ay6pEWL, o{ 7.TaAiKo( and even oi' 1rEpi' T~V 
1rnMav, KaAovµ<vo, 8, llv0ay6pno, (Cael. 293al9), without making 
any distinction between these designations. From his reports it 
emerges that the Italians included Philolaus ( Cael. 293a21, Met. 
987al0), who was born in Tarentum but spent most of his life in 
Thebes. Eurytus apart, there were no Italians among his pupils. Since 
Aristotle did not call Zeno or Parmenides Italians, we may take it that 
1rn/\,Koi was a designation of the Pythagoreans common in the 
Academy and probably first referred to Archytas and his circle. 
Why Aristotle sometimes called the Pythagoreans oi rn/\ovµevo,, 
and exactly what qualification he intended by it, remains unclear.90 

The third and largest group of testimonia, most of them coloured 
by polemics, relate to the general Pythagorean number doctrine in its 
two fundamental variants: the main one, that numbers are principles 
of things (Met. 985b23-986a21), and a subsidiary one, that the 
principles are ten pairs of opposites: limit and unlimited, odd and 
even, one and plurality, right and left, male and female, at rest and 
moving, straight and crooked, light and darkness, good and bad, 
square and oblong (986a22-b8). Aristotle presents the table of ten 
opposites as the teaching of a separate group of Pythagoreans ( i'npo, 
oc Twv avTwv TovTwv ), but it does not follow from this that he had in 
mind any real group or individual. We are dealing with a separate 
theory, which defined a specific number and set of opposites and was 
at the same time linked with the main doctrine. Thus identification of 
the pair 'limit-unlimited' with 'odd-even' is the cornerstone of num­
ber doctrine, making it possible to proceed from numbers to physical 
things (986al7-21), while the identification of 'male-female' with 
'odd-even' underlies the interpretation of the number five as 

89 De sensu 439a29 f., 445a16 f. (It is possible that Alcmaeon was meant here); 
De an. 404al 7 f. 

90 See above, 17 n. 44. 
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marriage (fr. 13 Ross). The connection between other components of 
number philosophy is less apparent. It is clear that as a unified whole 
it existed only in the rnind of Aristotle, who interpreted material 
relating to various areas in the same vein, as he viewed in it differing 
manifestations of one and the same teaching. 

In setting forth this teaching, Aristotle points to a number of 
fundamental premises, which the Pythagoreans relied upon in con -
eluding that things consist of numbers (Met. 985b23-986al3). They 
are set out more systematically by Alexander, who supplied a com­
mentary on this passage of Metaphysics, nsing Aristotle's monograph 
Against the Pythagoreans. 91 To begin with, having been brought up in 
mathemata, in which numbers are by nature first, the Pythagoreans 
regarded the principles of numbers as the principles of everything. 
Secondly, as their point of departure they took resemblances, or 
similarities (oµ.o,wµ.arn) between numbers and things that exist and 
come into being. Aristotle does noi name any sensible things, all his 
examples point to similarities between numbers and certain concepts. 
Later he specifies that the Pythagoreans explained only a few things 
by means of numbers, for example, opportunity, justice, or marriage 
(1078b21-3). However, he sometimes permitted himself to amplify 
the Pythagorean material by drawing on Academic material. Thirdly, 
they saw that ratios of concords were also composed of numbers or in 
accordance with numbers ( the octave, Alexander explains, is the ratio 
2:1, the fifth 3:3, the fourth 4:3). Fourthly and finally, relying on 
correspondences (OµoAoyoVµEva) between numbers and harmonies 
on the one hand, and with the cosmos and all its parts on the other, 
they judged that 'all the heavens are harmony and number', or consist 
of numbers. The following examples confirm this view: celestial 
harmony, counter-earth as the tenth celestial body; the teaching 
connecting numbers with different parts of the cosmos.92 The pre­
mises led to conclusions: on the basis of all of this, the Pythagoreans 
supposed that number is the first principle, dpx~, and that the 
elements (aTo,xcia) of numbers are the elements of everything that 
exists (985b33-986a3, blS-21). 

91 In Met. 38.8 ff ;;;;c fr. 13 Ross ;;;;c fr. 162 Gigon. 
92 See above, 399 f. The same examples are set out in more detail by Alexander 

(39.23 ff.). 
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They hold that the elements of number are the even and the odd, and 
that of these the latter is limited, and the former unlimited; and that the 
one proceeds from both of these (for it is both even and odd), and 
number from the one; and that the whole heaven, as has been said, is 
numbers, 93 

Such a multi-levelled construction - (1) elements to which two 
pairs of opposing features are inherent, (2) the one, (3) number, (4) a 
world consisting of numbers - has no precedent in early Greek 
philosophy. This construction most closely resembles the system of 
derivations of Plato's doctrine of principles: Ev and d6pwTos Ov&s 
generate ideal numbers, which in their turn generate Forms and so on 
right up to Tct aia0~T6.. This similarity is no accident, of course. The 
overwhelming majority of Aristotle's testimonia on number doctrine 
are linked in one way or another with his interpretation of Plato's 
doctrine of principles and the kindred theories of the Platonists.94 In a 
historiographical survey of the development of notions of the four 
causes (Met. A 3-7), the Pythagoreans are placed immediately before 
Plato. Earlier philosophers knew only a material and an active cause; 
the Pythagoreans also knew two (987a13), namely a material and a 
formal cause (like Plato), since to them number was both the material 
substance of which things consisted and their form.95 More precisely, 
the Pythagoreans only approached an understanding of the formal 
cause: being the first to define essence (77Epl ToV ,,.{ Janv YfptavTo µEv 

93 Toii OE dpi0µ,o'U aToix€la T6 n dpnov Kai -rO 1TEptTT6v, rnV-rwv 8E -rO µ,Ev 7ff.7TE­

paaµ,€Vov -rO OE &1rnpov, TO 8' k'-v €( dµfoTipwv dvai -roV-rwr (Ka/ yd.p 5.pnov Ei1,a, Kal 
1rEptTT6v), T6v 8' dp,0p..6v €.K ToV Ev6s, dp,0p..o-Us OE, rn06.1rEp Efp11rni, T6v 01\ov o-Vpav6v 
(986al7-21, tr. Ross). 

94 Phys. 203a3f.; Cael, 300al4f.; Met. 987a31, 987bl0. b22. 29, 990a30-4, 996a6, 
100la9, 1002all, 1028bl6-19; 1036bl5, 1053bl0, 1078b30, 1080bl5, b30, 1083b8-
15, 1090a20-35, 1091al2 f.; cf. MM 1182all: Pythagoras as a precursor of Plato. See 
also On the Good (test and fr. 2 Ross= fr. 87 Gigon) and Against the Pythagoreans (fr. 
13 Ross= fr. 162 Gigon). Speusippus and the Pythagoreans: Met. 1072b30 = fr. 42, EN 
1096b5-8 = fr. 47. Number doctrine is very seldom featured independently (Cael. 
268all, cf. Pl. Parm. 145a5-8). As already noted (above, 57), Aristotle had said 
practically everything that he wanted to say about it before the death of Plato. 

95 Nwnber is the principle rn! Ws VA11v Toi:s o'Vrn rn1 Ws mi011 n ml EfEis (986al7), 
where 1rd,811 (properties) and Uas (states) must relate to form. On the Pythagoreans 
in connection with causa Jormalis, see: Zeller, L 448f.; Ross, i. 147 f., 156; Cherniss, 
Criticism, 224f.; A. Burns, 'The Fragments of Philolaus and Aristotle's Account of 
Pythagorean Theories',MetaphysicsA, CeM25 (1964) 93-128, at 123; 0. Gigon, 'Die 
dpxat der Vorsokratiker bei Theophrast und Aristoteles', in I. Dilling (ed.), Natur­
philosophie bei Aristoteles und Theophrast (Heidelberg, 1969), 121; Mansfeld, Studies, 
76 n. 99. 
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MyEiv Kai opi(w0ai), they did it superficially (987al9 f.). In Aristo­
tle's understanding, the form of a thing was an explanatory definition 
(;\6yos) of its essence ( To Ti ~v civai); thus the formal cause of an 
octave was the ratio (,\6yos) 2:1 and number in general (1013a 29). 
In spite of the last words, Aristotle saw a fundamental difference 
between the ratio of numbers and number as such: only ;\6yos could 
be essence, that is, form) whereas number is not any one of the four 
causes (I092bl4-25). The error of the Pythagoreans resided in the 
fact that they did not discern this distinction. Everything indicates 
that Aristotle took statements such as 'justice is 4, because it returns 
like for like' seriously, as philosophical definitions, in spite of their 
obviously metaphorical nature. 96 

IIAriTwv OE Kal Ev roVTols- 1rv0ayop{(Et, ~ whoever first uttered 
these pithy words, it is easy to put them into Aristotle's mouth, 97 

for it was he who insistently pointed out the kinship between the 
doctrines of Plato and the Pythagoreans, while noting their differentia 
specifica. Plato, wrote Aristotle, had much in common with his pre­
decessors, but his teaching also differed from the philosophy of the 
Pythagoreans. Thanks to the influence on him in his youth of Craty­
lus, Heraclitus, and Socrates, he decided that common definitions 
should apply not to nl a!a0'Y)Ta, but to that which is beyond sensi­
bles.98 Sensibles are linked with this kind of being, which he called 
Forms, by 'participation' (µA0c!is). This, however, is merely a new 
name for an old view: according to the Pythagoreans things exist by 
'imitation' (µiµ'Y)ais) of numbers, while in Plato they exist by 'parti­
cipation'. Precisely what these concepts signify they did not explain 
(Met. 986a29-bl4). There was much debate about the term 'mimesis', 

96 See e.g. LloKEi 0€ ncn Kai T◊ &.vn1rE1rov80s-Elva. d1rAWs 8£Kawv, i:iarrEp ol 
IIv8ay6poo, Etpaaav· chp{(ono ydp ct1r,\W,; TO O{rnwv -rO dv-rmETTov80s-0)),cµ (EN 
1132b21 f.). 'It is curious that Aristotle should regard such identifications as defini­
tions' (Heidel, 'Pythagoreans', 10 n. 19). As Annas, Aristotle's Metaphysics, 214, 
commented on the interpretation of Plato's good in Met. 109lb20-a5, 'Aristotle's 
approach in the present passage is presumably another example of his insistence on 
taking metaphor in philosophy literally'. See below, 437 n. 98. 

97 See Burkert, 52. 
9s In a brief doublet of this passage in Met. M 4 the Pythagoreans also figure in 

connection with the problem of Op{{rn0ac 'Socrates ... became the first to raise the 
problem of universal definition ... while the Pythagoreans had before this treated of a 
few things, whose definitions - e.g. those of opportunity, justice, or marriage - they 
connected with numbers' (Met. 1078bl6-23, tr. Ross). See also MM 1182al2-14: 
Pythagoras traced the virtues to numbers, but justice is not a square number (Socrates 
follows). See above, 395 n. 31. 
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because it implies that things and numbers belong to different levels 
of being, which casts doubt on Plato's originality and contradicts the 
maiu variant of number doctrine. 99 Aristotle usually asserted that the 
Pythagoreans recognized only one kind of number, mathematical 
number, without separating it, however, from the sensible world 
(987b28, 1080bl6, 1083bll, 1086bl6). Since p,/f'~ais is absent in 
the Pythagorean tradition and is not found again in Aristotle's testi­
monia on the Pythagoreans, there is hardly need to attach particular 
significance to it Mif'~a,s as a term (like the doctriue of 'imitation') 
belongs to Plato, where, like p,,!0<tis, it describes relations between 
things and Forms. 100 Evidently this is an unsuccessful attempt by 
Aristotle to find a suitable term for the resemblances discerned by the 
Pythagoreans, between numbers and things. 101 Why he selected one 
Platonic concept for this purpose and set it against another is unclear. 
What is clear is that, to Aristotle, Plato's Prinzipienlehre acquires its 
historical meaning only against the background of the Pythagorean 
teaching. Like the Pythagoreans, Plato believed that the elements of 
Forms are the elements of all things. 'Great-and-small', that is, the 
indefinite dyad, which replaced the Pythagoreans' /J.1mpov, constitu­
tes the material cause, 102 and the One ( T6 i'v) - the formal cause. Like 
the Pythagoreans, Plato regarded the One as a substance (ova/a), and 
not the predicate of something else, and saw in numbers the causes of 
the essence of all other things. He differed from the Pythagoreans in 
separating the One and numbers from things and, being engaged in 
investigating concepts, introduced Forms, whereas the Pythagoreans 
knew no dialectic (987bl8-33). 

It is very probable that to Aristotle the basic function of Pythago­
rean number doctrine lay in serviug as a background to Plato's un­
written doctrine of principles. That which he presents in concentrated 
form in his historical portrait of Plato the metaphysician is reproduced 

99 See Burkert, 43 f. vvith references to earlier interpretations. 
100 Things 'imitating' Forms first occur in the Phaedo (W. D. Ross, Plato's Theory 

of Ideas (Oxford, 1951), 24 £). Plato uses various concepts to express this relation 
(ibid. 228 £); µlµ,ryais is presented with particular clarity in the Timaeus: 38a, 39e, 
48e-f, SOc. 

101 Thus Zeller, i. 451 f.; Burkert, 44. Cherniss, Criticism, 386 f., on the other hand, 
emphasized the contradictions between different versions of number doctrine. For a 
general critique of Met. A 6, in which Aristotle outlines the development of Plato's 
philosophy, see C. H. Kahn, Plato and the Socratic Dialogue (Cambridge, 1996), 80f. 

102 For more detail, see below, 445. 
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in one form or another in virtually all his references to number 
philosophy.103 As L. Taran observed with regard to one such passage, 

Here and elsewhere Aristotle conflates Pythagoreanism and Platonism 
and yet distinguishes between them concerning the question of magni­
tudes because he wishes to discover in the former the otigin of certain 
Platonistic doctrines and because he puts fonvard his own view of 
mathematicals as an intermediate one between the conceptions of the 
two other schools. For him mathematicals exist neither apart from the 
sensibles nor actually in them, but are potentially in the sensibles and 
can only be separated and actualized in thought. 104 

The Pythagorean view of number, at once mathematical and corpo­
real, seemed to many 'primitive' and 'archaic'. The fact that it did not 
accord with the concepts of Aristotelian philosophy was seen as a 
guarantee of its authenticity and 'Presocratic' nature. 105 Others, like 
Zeller and Ross, saw an Aristotelian interpretation in material num­
ber.106 But do we possess anything on the Pythagorean ontology of 
number besides Aristotle's various interpretations, from which every­
body may select according to taste? The Pythagorean mathematical 
definition is well known: number is a collection of units; for arith­
metic nothing more was needed. 107 And why, exactly, should number 
be corporeal if not a single thing consisted of it? Aftet all, no corpor­
ality was required for justice or opportunity! We must acknowledge 
that the Pythagoreans' corporeal number was no archaic remnant, 
but the primitivizing antithesis of Plato's dp,0p.os K<xwpwp.&os, 
number separated from the things. Yes, Aristotle distinguished the 
Ilv0ay6p<to, from Plato and the Platonists, but he also distinguished 
humans from centaurs (APost 89b 31-5), which did not lend any 

103 See above, 436 n. 94. 
104 L. Tar.in, 'Aristotle Metaphysics Z 2, 1028 b 13-19' (1979), in Selected Papers 

(Leiden, 2001), 411. See also Cherniss, Aristotle's Criticism of Plato, 132 n. 82. 
105 Burnet, 99 ff., 307 ff.; Philip, 73; Burkert, 32: 'The Pythagoreans did not differ­

entiate between number and corporeality, between corporeal and incorporeal being. 
Like all the Presocratics, these Pythagoreans take everything that exists in the same 
wa{c' as something material.' 

06 Zeller, i. 486 ff.; 0. Gilbert, 'Aristoteles' Urteile Uber die pythagoreische Lehre', 
AGPh 22 (1909), 22-48, 145-165, at 40f.; Ross, Plato's Theory, 217; Bums, 'Frag­
ments', 112 ff.; KRS, 333. 

107 Aristox. fr. 23. This definition coincides with that of Euclid (VII, def. 2). As to 
everybody else before Plato, to the Pythagoreans number was not an independent 
essence (a hypostatized abstraction), but always a number of something. See above, 
402f. 
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reality to the latter. The Pythagoreans' number doctrine is just such a 
centaur, assembled partly from data of the Pythagorean tradition, and 
partly from Aristotelian notions of what Plato's predecessors must 
have looked lik:e.108 

There is a certain irony of history in the fact that, of the two 
theories that Aristotle compared, it was the Platonic theory, not the 
Pythagorean, which gave rise to profound doubts - doubts which 
more than once caused it to be either dismissed or ignored.1°9 Plato's 
unwritten doctrine was seen to be vulnerable because it was not 
reflected in the dialogues (although it is now clear that this was not 
so),110 and because, being schematic and dogmatic, it was contrary to 
the openness of Plato's philosophy. And yet Aristotle spent twenty 
years in the Academy, and the pungency and intensity of his polemics 
against the Prinzipienlehre are fttlly comparable with the far-reaching 
influence of this teaching on the philosophical systems of Plato's 
heirs, Speusippus and Xenocrates. While recognizing Aristotle's 
right to be mistaken, it is far more natural to see an error not in the 
fact that his report of Plato's famous lecture on the Good is a gross 
distortion of it - for this report is confirmed by the accounts of other 
Academicians who were present - but rather in the fact that here too 
we encounter Aristotle's Pythagoreans, ubiquitous but invisible to 
everybody except him: 

Both Plato and the Pythagoreans assumed numbers to be the principles 
of the existing things, because they thought that that which is primary 
and incomposite is a first principle, and that planes are prior to bodies ... , 
and on the same principle lines are prior to planes, and points ( which 
mathematicians call semeia but they called units) to lines, being comple­
tely incomposite and having nothing prior to them; but units are num­
bers; therefore numbers are the first of existing things. 111 

108 Cf. Cherniss, Criticism, 36f., 391; see above, 422 n. 30. 
109 For the history of the interpretation of the agrapha dogmata see e.g. J. Wippern, 

(ed.), Das Problem der ungeschriebenen Lehre Platons (Darmstadt, 1972); de Vogel, 
Rethinking Plato; Erler, Platon, 406 ff. In the past half-century the exaggerations of the 
TU.bingen school have often called forth an intemperate reaction, which has hampered 
a balanced approach to the problem. 

110 See e.g. Frede, Philebos, 403 ff. 
111 Alex. In Met., 55.20~27 = De bono, fr. 2, tr. Ross. Alexander was the last 

commentator of Aristotle to read his work On the Good. Simplicius (Jn de An., 
28.7 f.) and Philoponus (Jn de An., 75.34 f.), to whom it was accessible through 
Alexander, assert that it set forth the views of Plato and the Pythagoreans on first 



Pythagorean Number Doctrine in the Academy and Lyceum 441 

Of course, the derivation point (or indivisible line) - line - plane -
body belongs to Plato and the Platonists, 112 yet Aristotle repeatedly 
presents the conclusion based upon it, that numbers are by nature 
first, as a premise of Pythagorean number philosophy. If Pythagorean 
number doctrine is unthinkable without Plato's, to which Aristotle 
had direct access, there can be only one answer to the question, which 
of them possesses more reality. 

Criticizing the Academic theory of ideal numbers, Aristotle com­
ments: 'To the. sages of today, mathemata have become a philosophy, 
although they say that mathemata should be studied for another 
reason' (Met. 992a31). Aristotle also perceived the origin of Pytha­
gorean philosophy in the fact that the Pythagoreans were brought up 
in mathematical sciences (985b23 f.). In relation to Philolaus, he was 
perhaps not far from the truth,113 but whereas Philolaus regarded 
number from the perspective of its cognitive possibilities (B 3 ), 
Aristotle took no interest whatever in the epistemology of the Pytha­
goreans as a whole or of Philolaus in particular. Although he returned 
dozens of times to the theories of the Pythagoreans, he never once 
touched on that topic.114 He thought that the result of their mathe­
matical studies, as with the Platonists, was number ontology: the 
principles of mathemata are the principles of everything, and num­
bers are by their nature the first of those principles, and therefore the 
elements of numbers were the elements of all the things. Ail this 
applies rather to Platonism than to mathematics and Philolaus. What 
is meant, for example, by dpxal TWv µ.a87Jµ,dTwv? In mathematics 
there is no such concept, and when Philolaus called geometry dpx~ 
rn! P,'Y)Tp61roALS of the other mathemata (A7a), he did not mean the 
ontological priority of its objects compared with other sciences.115 

principles. On the attribution of this fragment, see P. Wilpert, 'Reste', 376f.; id., Zwei 
Aristotelische FrUhschriften Uber die Ideenlehre (Regensburg, 1949), 121 ff. 

112 See J. Philip, 'The "Pythagorean" Theory of the Derivation of Magnitudes', 
Phoenix 20 (1966), 32-50. 

113 See above, 401 f. 
114 Cf. Burkert, 261. The passage of Iamblichus on Pythagorean epistemology 

(Comm. Math., 78.8-18), which Burkert took to be a fragment of Aristotle (Burkert, 
49 f., 447 f.; followed by Barnes, Presocratic Philosophers, 380; Huffman, Philolaus, 
70 f., 114 f., id., Archytas, 552 ff.; M. Burnyeat, 'Archytas and Optics', Science in 
Context, 18 (2005), 35-53, at 38ff.), does not in fact belong to the latter, see: 
L. Zhmud, 'Mathematics vs Philosophy: An Alleged Fragment of Aristotle in Iamb~ 
lichus', Hyperboreus 13 (2007), 77-88. 

115 See Huffman, Philolaus, 193 f. 



442 Pythagoras and the Early Pythagoreans 

This, however, is precisely what Aristotle meant, when, like Plato, he 
put arithmetic in first place. Arithmetic is prior to geometry and more 
precise, as it relies on a smaller number of simple elements: 'a unit is 
substance without position, while a point is substance with position', 
i.e., the latter contains an additional property. 116 According to the 
Academic doctrine, ontological priority resides with that which can 
exist without another: body is less substance than plane, plane than 
line, and line than unit or point. 117 Thus, numbers are by nature first. 
Usually Aristotle ascribes this idea to Plato and the Platonists, but it is 
also one of the main premises of Pythagorean number doctrine. 118 Is 
it necessary to prove that it bears no relation to either the Pythago­
reans or to mathematics? 

Further, in mathematics there are no a'TolxEla of numbers 
(aTo,x<ia in geometry are its basic propositions). A Greek mathema­
tician would be extremely surprised to learn that the even and the odd 
are elements of numbers, while the one comprises both, because it is 
both even and odd. In themselves, TO O,pnov and TO TrEpt-rT6v are not 
mathematical concepts. Mathematics knew only even and odd num­
bers, of which the first are 2 and 3; in other words, evenness and 
oddness are properties of number, not its elements. Since in Greek 
mathematics number is a multitude made up of units, the one was not 
considered a number. Both the Pythagoreans and Aristotle defined it 
as a principle ( dpx~) of number, which could therefore never be 
even-odd; 119 the later popularizers of mathematics, Nicomachus 
and Theon, said the same.120 Revealingly, the idea of the even-odd 
unit is found only among Aristotle's Pythagoreans, and nowhere else, 

116 APost 87a34 f. See also Met. 982a26-8. 
117 Met. 1002a4-8, 1019al-4; 1017b6-21, etc. and above, 440. See Ross, L 316; 

J. Cleary, Aristotle and Mathematics (Leiden, 1995), 148 ff. 
118 Pythagoreans: Met. 985b26, 986al; Alex. In Met., 40.11 f. = fr. 13 Ross (above, 

435). Cf. on Speusippus: nl. OJ µ,a0TJp..UnKd dvcu Kal To-Vs dp.0µ,oUs r,pW-rov,; TWv OvTwv 
(Arist. Met. 1083a23 = Speus. fr. 34); 1075b37 f.= fr. 30; 1080bll f.= fr. 33. 

119 Aristox. fr. 23: µ,ovdc; µh oi5v EaTtV dpx~ dp,0µ,oV, dpi0µ,0c; OE 7{) EK TWv µ,ovCT.Owv 
r,),Tj0os avyKdµ,tvov. TWv 8€ dpi0µ,Wv r:l.pnot µ,6' €law o{ Els foa OiaipoVµ,Evoi, r,€f)waoi: 
OE ol de; a'.viaa Kai: µ,iaov €xov7€S (see above, 262 n. 79). Cf. Arist. Phys. 220a27: 
'EACT.xwTos Of. dpi0µ,0s 0 µ,f.v dr,,\Ws EaTi:v ~ OvCT.s. Evenness and oddness as attributes of 
number: Top. 123al2; APost 73618; Met. 1004b9, etc. The one: Top. 108b25, 14lb5; 
Met. 1016bl8: 7{) Of. Evi: tfvai dpxfi nv{ Eanv &pi0µoiJ tfvai; l02la12-14, 1052b15-24. 
Cf. J. Klein, Greek Mathematical Thought and the Origin of Algebra ( Cambridge, 
Mass., 1968), 46 ff., 51 f. 

120 Nicom. Ar. I,7.2-3, 8.2; Theon. Exp., 19.21, 21.22; Iamb. In Nie., 12.11. 
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not even the Neoplatonists. 121 Aristotle explains it thus: the one is 
inherent in the nature of both the odd and the even because, when 
added to an even number it makes an odd, and when added to an odd 
number, an even.122 This argument transfers to the one, which is not 
a number, the property of any odd number: added to an even 
number, it produces an odd number, and vice versa, which does 
not, of course, mean that three is an even-odd number! 123 Corre­
sponding propositions (not for addition, but for subtraction) appear 
in the early Pythagorean theory of odd and even numbers. 124 Its 
crowning proof of the fact that the diagonal of a square is incom­
mensurable with its side (Euc. X, app. 27) uses reductio ad absurdum: 
one and the same number cannot be both even and odd. How is it 
that the very thing which the Pythagorean mathematicians and Aris­
totle himself (APr 4la24 f., 50a37 f.) considered aovvaTOV and &707TOV 

turns out to be intrinsic to the one of Aristotle's Pythagoreansl It 
appears that they were not, after all, brought up in mathematics, but 
in Academic number metaphysics. 

Pythagorean arithmetic, dividing numbers into even and odd, 
further identified four kinds of 'mixed' numbers from the point of 
view of their divisibility (Euc. VII, def. 8-11): even-even (for exam­
ple 8), even-odd (6), odd-even (12), and odd-odd (9),125 Plato in 
the Parmenides (143d-144a), concerned to produce a complete 
classification, names all four mixed kinds, Philolaus only one of 
them: 

121 -See Theo/. ar., 1.10 f. (from Iamblichus), in which the monad is endowed with 
almost all the properties of numbers, as also in Prod. In Parm., 1085.5 f. Although 
Speusippus sometimes treated the one as if it were an odd number (fr. 28 with 
commentary), this does not mean, pace Taran, that he had a special doctrine about 
it (see above, 425 n. 45); see: I. Mueller, 'On Some Academic Theories of Mathematical 
Objects', JHS 106 (1986), 111-20, at 119. From Xenocrates' 'table of opposites' (fr. 
213), µ,ovds-Ovcis, 1rEptTT0v-(0.pTwv), it seems to emerge that the one was odd (Huff­
man, Archytas, 487), but the same conclusion also follows from the Pythagorean table: 
1rEptTTOv-&pnov, k'v-1rA-ij80,;. 

122 Theon. Exp., 22.5f. = Arist. fr. 199 = Archyt. A 21; Alex. In Met. 40.20 f., 41,15f. 
= fr. 13 Ross. 

123 Guthrie, i. 224; G. E. R. Lloyd, Polarity and Analogy (Cambridge, 1966), 95 n. 1. 
Cf. Huffman, Archytas, 487. 

124 Euc. IX, 25-7; see above, 262f., 272f., 282f. 
125 Heath, i. 70 ff. 
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Number, indeed, has two kinds peculiar to it, odd and even, and a third 
derived from the mixture of the two, even-odd. Each of the two kinds 
has many forms, which each thing itself indicates, 126 

Since Philolaus is discussing kinds of numbers) dpno1r€.ptTTov have 
traditionally been seen as even numbers consisting of odd halves,127 

rather than the one, which was not a number, much less a special kind 
of number. 128 In recent decades an interpretation has spread, accord­
ing to which Philolaus was implying what Aristotle wrote about, that 
is, the One. 129 But in order to read into B 5 an exotic doctrine which 
runs counter to mathematics and left no trace in the Pythagorean 
tradition itself, one must have serious grounds, which I cannot see. 
On the contrary, the fragment of Aristotle on 'harmony' from Ps.­
Plutarch's De musica, which demonstrates an indisputable Pythago­
rean influence, and in particular the influence of Philolaus, 130 assigns 
dpno1r€pwaov to the even-odd numbers, making clear at the same 
time why Philolaus confined himself to three kinds of numbers. The 
dp1wvia-oetave and all its parts, we learn here, consists by its nature of 
the even, the odd, and even-odd. The dpfJ,ovi a-octave itself is even, as it 
comprises four parts, and those parts, expressed in numbers, are even, 
odd, and even-odd: 12 is even, 9 odd, 8 even, and 6 even-odd. 131 In the 

126 <I ' , 0 \ >I s' I \ "'c "\.' \ \ " I \;- \ ) > 
> ~ ya f-La11 ~pl f-LO': EXEi 

1
01JO j),EV' lOW

1 
HU'T)_' 7T~Ep:OOOV KUO arnov, Tfi;,ovy UE U1T 

aµ,fo-rEpwv µ,nx801-rwv apn07T€plTTOV• EKUTEpw ◊E TW 1ct8EOS" 7TOMai µ,op,Pa,, as- EKUUTOV 

mhav-rO CIT)µ,a( vn (B 5, tr. KRS). The meaning of the last part of the fragment is not 
co\1ifletely c~ear. See ,~uffm~, Philolaus, 177 ~· 

Cf. Philo, llEp< api0µ.wv, fr. 34b, 36a; Nicom. Ar. I,9; Theon. Exp., 25.19 f. 
128 Thus Bi:ickh, Philolaos, 59; Zeller, i. 445 n. l; Tannery, Science, 381; Heath, L 

70£.; Klein, Greek Mathematical Thought, 58; Lasserre, Plutarque, 169; Barker, 
Science, 332. 

129 M. E. Hager, 'Philolaus and the Even-Odd', CR 12 (1962), 1-2; Knorr, 163 n.18; 
Burkert, 264; Huffman, Philolaus, 186£.; id., Archytas, 486 f.; Schibli, 'On "The One"', 
117 f. Becker, Denken, 46, offered both interpretations -without expressing a prefer­
ence, while Timpanaro Cardini, ii. 202 f., believed that among the Pythagoreans both 
co-existed. 

130 See the beginning: 'Harmonia is celestial, and its nature is divine, beautiful and 
wonderful. In potential it is four-fold, and it has two means, the arithmetic and the 
harmonic; and its parts and magnitudes are revealed in accordance -with numb~r and 
equal measure; for melodies acquire their structure in two tetrachords' ([Plut] De 
mus. 23 = fr. 47 Rose= De philos. fr. 25 Ross; tr. Barker). See M. Timpanaro Cardini, '11 
frammento musicale di Aristotele', 47, Rose, PdP l 7 (1962), 300-12; Lasserre, Plutar­
que, 168 f.; Barker, Science, 331 ff. It is indicative that this extended fragment does not 
mention the harmony of the spheres, which is absent from Philolaus as well 

131 avvEaTT)KE 8€ ef;vmKWTaTa EK n T~S d1rE{pov Ka( 1rEpawoVaT)s Kai £K T~> 
dpTio1r1:p{aaov ef;Va1:ws Kai alh'f/ Kai°Td µEpT) a-V-r* 1rc:ivrn. aiJT'f/ µEv ydp OAT) dp--ria 
£.a-ri TETpaµEp'f/s oVaa TOfr Opol,;;, -rd 8£ 1-1.EpT) a-VT~S Kai o{ A6yot O.pnot Kai 1TEpwaol Kai 
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more complete classification, 12 is odd-even, but in this instance 
preference was accorded to a simpler and clearer division. 

Philolaus treated his principles, ihmpa and -rrcpai vovw, separately 
from even and odd numbers, and without any appeal whatever to 
mathematics. 132 Aristotle's Pythagoreans identified 'limit' and 'un­
limited' with the odd and the even. Despite the fact that this thesis, 
bringing together the world of things and numbers by identifying 
their principles, is by its nature fundamental, its only explanation 
adduced by Aristotle is obscure, artlficial, and unconvincing. The 
Pythagoreans and Plato consider ii,mpov to be a substance, not the 
predicate of anything else, and the Pythagoreans locate it both 
beyond the cosmos and in sensible things (because they do not 
separate number from things), while Plato locates it in Forms and 
sensibles. 

The Pythagoreans say moreover that the unlimited is the even, for this 
when it is enclosed and limited by the odd, provides the unlimited 
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 continuously, whereas in the other it is always the same (Phys. 
203a3-16, tr. Guthrie). 

This refers to the familiar construction of figured numbers with the 
aid of a gnomon: the addition of odd numbers produces a square 
number, which preserves its form, while the addition of even numbers 
produces an oblong number, whose sides always differ by one.133 

Leaving aside the fact that this illustration is not quite precise from 

dpTw1rEpwuoi· T~V µ,Ev ydp vEcfT1)V Exn dpT{av €K 8W8rna µ,ovci.Owv, T~v 0€ TTapaµ,Eo-rJv 
rrEpw(Ff/v €.f €.vvEa µ,ovci8wv, T'ljv 8€ µ,Ea71v dpTfav f.f DKTW µ,ovrfOwv, T0v 8' V1r6.-r71v 
dpnorrEptaaov k'f µ,ovrfOwv oDaav (n. 24). 12:9 = 8:6 is a Pythagorean 'musical' 
proportion (see above, 271). The similarity with Philolaus is underlined by the fact 
that at the beginning of Chapter 24 EK TE rijs drrdpov Kal 1TEpawoVa71s <f;VaEws is used 
in the sense of the even and the odd. The attribution of these words to Aristotle has 
been disputed. Thus Ross (fr. 25, p. 93) accepted Volkmann's conjecture EK TE Tijs 
dpT{ac; Kai rrEpwaijs; cf., however: Lasserre, Plutarque, 122.21; Burkert, 80, 253; 
Barker, GMW i. 231 and n. 164. 

132 B 1~3. Huffman, Philolaus, 179ff., allows parallelism in Philolaus' treatment of 
these two pairs, but not their identification as one and the same. 

133 See above, 282f. and Fig. 7.3. This interpretation, now generally accepted, was 
proposed only at the beginning of the 20th cent.: Burnet, 102 f., 288 f.; Heath, i. 82 f.; 
Becker, Denken, 40. For ancient interpretations, see W. D. Ross, Aristotle's Physics. A 
Revised Text with Intr. and Comm. (Oxford, 1936), 541 ff.; Burkert, 33 n. 27. 
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an arithmetical point of view ( a gnomon retains the shape of an oblong 
number unchanged; only the ratios of the sides change: 2:3, 3:4, 4:5), it 
is clearly secondary and could not provide a basis for the identification 
of the two pairs of principles. However, Aristotle knew no other 
explanation, and neither do we.134 Square and oblong (number) com­
plete the table of ten opposites (Mel. 986a22-b8); his recourse to them 
may have been inspired by a wish to demonstrate the correlation 
between all its pairs. Aristotle himself observed more than once that 
individual pairs in the table are united by shared features: the bad 
belongs to the class of the unlimited; the good to the limited (EN 
1106630); odd, straight, and square number (To ia6Kie !aov) belong 
to the column Tov rnAov (Met. 1093b 12-14); the Pythagoreans placed 
TO CV (EN 109666-7) in the same column ( T~ TWV aya0wv avarn,xf0), 

However, any attempt to prove the sameness of all pairs inevitably 
leads into a blind alley: c'v will turn out to be odd; 7TA~0o, - even, and so 
on. Since the table is a product of systematization undertaken by the 
Platonists, it is highly probable that the illustration showing, by means 
of the last pair, that the first two pairs are identical also belongs to the 
Academy.135 Aristotle had already mentioned in the early Categories 
that a gnomon placed round a square increased it without changing it 
(15a29-33). This is precisely the kind of elementary mathematics 
which was used in the Academy to illustrate philosophical pro­
blems. 136 Without this mathematics, another fundamental premise 
of Pythagorean number doctrine remains suspended in mid-air. 

As examples of number doctrine, Aristotle often likens certain con­
cepts - usually justice and Kaip6s - to nwnbers. 137 Let us consider 
these examples in more detail. Only once does Aristotle indicate a 
particular number: three, 'the number of everything' ( Cael. 268al 0-
15); the number three also appears in the same light in Plato (Parm. 
l 45a5-8). The other numbers are passed on by Alexander, relying on the 

134 Cf. Zeller, i. 490 ff.; W. A. Heidel, 'Peras and apeiron in the Pythagorean 
Philosophy', AGPh 14 (1901), 384-99 (the identification of the two pairs came 
later); A. E. Taylor, lwo Pythagorean Philosophemes', CR 40 (1926), 149-51; 
Guthrie, i. 241 f.; Philip, 104 n. 14; Burkert, 34; Hufftnan, Philolaus, 179ff. 

135 Cf. above, 409 n. 85, and below, 449 f. 
136 That a gnomon around the one is associated with the immutable, and around 

the two with the mutable is suspiciously reminiscent of Plato's doctrine of the monad 
and the indefinite dyad. In Xenocrates the pair of highest principles, µovris and Ovri,·, is 
matched by another pair, w€ptTT6v and &pnov (fr. 213). See below, 448 n. 143. 

m Met. 985b29-30, 990a23, 1078b21-3; EN 1132b23; MM 1182all. 
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monograph Against the Pythagoreans.138 All the indications are that 
some of these analogies are drawn from the Pythagorean tradition; what 
period they belong to is unknown. Among the Pythagoreans themselves, 
in Hippon in particular, we find only the three and the seven, which are 
characteristic of Greek number syrnbolism,139 and which he did not 
connect with any concepts at all. It would be wrong to suppose that 
Alexander used only Aristotle's material, and that Aristotle in his turn 
had access to an authoritative source on Pythagorean number symbo­
lism, a source which enabled him to distinguish it from Academic 
arithrnology. Thus, when he reports that justice is the first square 
number, Alexander adds: some believed that it is four, the first square 
number, while others thought it is nine, the first square of an odd 
number (In Met. 38.14-16). It is highly probable that he was thinking 
not of the Pythagoreans, but of their later interpreters. An accumulation 
of interpretations, one on top of another, is noticeable already in Aris­
totle, especially in the case of seven (ibid. 38.16-39.8). First Alexander 
adduces arguments which repeat Hippon's reasoning (A 16): birth, the 
emergence of teeth, puberty, etc. are related to the number seven. The 
physiological series is followed by a cosmological series, based on Phi­
lolaus' system. Since the sun, as Aristotle says, is the cause of the seasons 
( alTws ,dvm TWv KalpWv ), the Pythagoreans believe that it is situated in 
the same place as the number seven, which they called Katpos; after all, of 
the ten bodies which revolved round Hestia, the sun occupied seventh 
place.140 The third interpretation is even more artificial: the Pythagor­
eans identified seven with Athena, the motherless maiden, because she 
alone among the numbers of the decad does not produce other numbers 
and is not born of them. It is clear that this view was the product of 
Academic arithrnology, which studied the miraculous properties of the 
first ten numbers; thus Speusippus claimed that seven was neither a 
quotient nor a divisor (fr. 28, I. 30). There is nothing to confirm the 
presence of arithrnology of this kind among the Pythagoreans, 141 and 
without it the link between seven and Athena loses all meaning. 

138 In Met. 38.8-39.19 ""fr. 13 Ross ;;;;c fr. 162 Gigon. 
139 See above, 397 f. 
140 See above, 405 f. 
141 See above, 407 f. 
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Marriage is the five, Alexander goes on, because it joins the female 
and male; even is female, and odd is male; the first even number is 
two, and the first odd number is three. 142 The identification of even 
numbers with the female principle, and of odd with male, is known in 
various cultures, in China, for example. Within the framework of 
Greek culture, however, we find the closest parallel in Xenocrates, 
who assigned such predicates as /J.ppcv-0f/Av and-rr<piTTov-(/J.pnov) to 
his principles M ovds and LI uds.143 Aristoxenus, who in his book On 
Arithmetic passes on the Pythagorean teaching on even and odd 
numbers (fr. 23), makes no mention of their sexual differentiation. 144 

It is unlikely that this differentiation goes back to an ancient tradition. 
At least, we have no evidence of this. The odd-even and male-female 
pairs, however, appear in the table of opposites, whose Academic 
provenance is not in doubt. 145 It is even more apparent in Alexander's 
last two examples: 

Reason and substance they identified with the One. [ ... ] Because it was 
unchanging, alike everywhere, and a ru1ing principle they called reason 
monad, or one; but they also applied these names to substance, because 
it is primary. Opinion they identified with the number 2 because it can 
move in two directions; they also called it movement and epithesis.146 

According to Aristotle himself, the matching of various types 
of cognitive activity to numbers (vovs 1, cmm0f'71 2, 86ta 3, afo071at, 
4) is owed to Plato, who put forward these types themselves. 147 

Xenocrates, following Plato, identified vovs with To lv (fr. 213) and 
distinguished two types of o6ta, the true and the false (fr. 83). Ovaia 

142 In Met., 39.8-13 = fr. 13 Ross= fr.162 Gigon. An analogous but more detailed 
interpretation in Plutarch (Quaest. Rom. 264a, 288c-d; De E 388b-c) evidently also 
goes back to Aristotle (Burkert, 29 n. 5, 34). 

143 Aet. I,7,30 = fr. 213, d.pnov is omitted in the text; see Zeller, ii 1. 1014; Baltes, 
'Theologie', 192 ff.; Dillon, Heirs, 99 ff. 

144 See below, 456. 
145 See below, 449 f. On the differing variants of correlation between its individual 

pairs, see above, 446. 
146 voVv OE Kal oValav 0,Eyov -rO Ev· < •• >. Oid -rO µ,6vlp,ov OE 1cai -rO Oµ,owv 1TdVT{) Kai: 

dpxucOv -rOv voVv µ,ovdcia 7€ Kai k'v €1\Eyov· d/1/\d Kai oVa{av, 0-ri 77pW-rov ~ oVafo. 06tav 
OE -rd OVo Oid -rO €_17' d.wf>w µ,E-raf/\71-r~v Elvat· €1\Eyov OE Kai: K{v71aiv aV-r~v Kal E1d0rniv 
(In Met., 39.16-22 = fr. 13 Ross= fr. 162 Gigon, tr. Ross). Ross interprets E1rf0w,, as 
the 'addition' of 1 to 1. 

147 See above, 426 n. 47. On types of cognition in Plato: Phaed. 96b, Parm. 142a, 
15le, 164a, Tim. 37b-c, Phil. 21b; in Aristotle: APost 88b34f., 100b4f.; De an. 428a3; 
Met. 1074b34f. 
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is a typically Platonic, and later Peripatetic term. Plato contrasted 
oVata, immutable essence, to becoming and motion; in the Cratylus 
(4llc5), µ.6v,µ.ov is used in this same sense; Eudemus reports that 
Plato identified Kiv-Y)ais with 'great-and-small', that is, with the in­
definite dyad.148 According to Aristotle, the Pythagoreans and Plato 
considered TO €v a substance, rather than an attribute. 149 Whatever 
the route which led Aristotle to this conclusion, the only thing in the 
Pythagorean tradition which corresponds to his reasoning is Philo­
laus' one ( TO -rrpfiTov <Lpµ,oa8€V, TD €v, B 7), composed of 'limit' and 
'unlimited'; it is not a numerical unit, of course.150 Even if the 
'Pythagorean' definitions do not fully coincide with those of Plato 
(to him, opinion was 3, not 2), it is clear that we are dealing with an 
Academic type of arithmology. 

Burkert called the table of ten opposites ascribed by Aristotle to a 
distinct group of Pythagoreans 'a continuous transition between 
Pythagorean and Platonic'. 151 This description, correct in principle, 
requires refinement. A methodical comparison of the table with 
Pythagorean and Academic material shows that it contains far more 
of the latter than the former. Is it in any case possible to imagine a 
Presocratic with ten pairs of principles, including ethical, physical, 
and mathematical concepts? Of the early Greek thinkers, none went 
beyond two pairs of physical principles (Empedocles). Everything 
points to the fact that what we have is a compilation whose author 
had set himself the goal of raising the number of paired principles to 
precisely ten. This number, which to Platonists was the perfect num­
ber, is not attested in the Pythagorean tradition itself, it appears only 
in the interpretations of Speusippus and Aristotle.152 Dualism, in the 
sense of a theory of opposite qualities or elements, was characteristic 
of the philosophy of Alcmaeon, Menestor, Philolaus, Simrnias, and 
Echecrates, 153 but such pairs as warm and cold, dry and wet, sweet and 

148 Tim. 29c: 0TmEp 1rpOs yEVww o'Va[a, ToVTo 1rpOs r.!anv d,\~01:ia; Soph. 232c, Leg. 
966e. Eud. fr. 60. 

149 Met. 987al8, b22-3. To the Eleatics, the One was immovable: TO Iv dK{1,11T6v 
ifmaw ETvai (Met. 984a 31); cf. Op,owv 1rd.vro dK£v71rov dvai rO lv ([Arist.J De Melissa 
974al5) - like the voi.Js of the Pythagoreans. 

150 See above 444 
151 See above'. 434.f.; Burkert, 51. 
152 See above, 404 f., 407 f., 425. 
153 On the theory of the soul as harmony among the pupils of Philolaus, see 

above, 390 f. 
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bitter, typical of the Pythagoreans and the Presocratics in general, are 
absent from the table. True, it begins with the pair limit-unlimited, 
but is that sufficient to guarantee its Pythagorean origin as a whole? 

The connection between the right, the male, and the good, and 
between the left, the female, and the bad, is traditional in nature 
and has nothing specifically Pythagorean about it.154 Even and odd 
and square and oblong numbers go back to early Pythagorean arith­
metic; the first of these pairs is mentioned in Philolaus in a mathe­
matical context, linked with harmonics, as the parallel in Aristotle 
shows. 155 At the same time, the even and the odd are found in 
abundance in Plato, who also has square and oblong numbers,156 

and these same types of numbers were treated by Speusippus (fr. 28). 
The combination of even and odd with left and right first appears in 
Plato's Laws.157 According to Aristotle, the pairs at rest and moving, 
and good and bad, are typically Platonic, being derived from his 
dpxai, the One and the indefinite dyad.158 One and plurality are 
not only a Platonic principle; they constitute the cornerstone of 
Speusippus' philosophy. The male-female pair was significant to 
Xenocrates, who linked it to another pair, even-odd. It is known 
that Speusippus and Xenocrates had series of opposites similar to 
those of the Pythagoreans.159 Aristotle twice links Speusippus with 

154 Parmenides (B 17) and Anaxagoras (A 107) linked the sex of a child, male or 
female, with right and left; see G. E. R. Lloyd, 'Right and Left in Greek Philosophy', 
Methods and Problems, 27-48, at 38 ff. 

155 See above, 444 f. 
156 See above, 418 n. 12; Phaed. 105a7, 106b5-c5, Tht. ISSdl-3, 198a6, Res. 510c3, 

Lef. 946a4. TETpcfyw1,as~ETEp6µ:']KES (or 1rp6µ,Y)KEc;): Tht. 148a-b, Res. 510c3-5. 
57 The Athenian suggests allocating even and left to the honours rendered to the 

chthonic gods, and odd and right to the Olympian gods (717a-b). This is not 
confirmed by the actual practice of the ritual, see R. Hagg (ed), Greek Sacrificial 
Ritual: Olympian and Chthonian (Stockholm, 2005); after Plato, this idea is found in 
Plutarch (Numa 14.3; Quaest. Rom. 15), who refers directly to the Laws (De Isid. 
361a), then in Porphyry (VP 38). See Burkert, 474 n. 56; Platon, Nomoi IV-VII. 
K. Sch6psdau, tr. and comm. (G0ttingen, 2003), 213 f. Plato's innovation is u_sually 
taken to be an echo of Pythagorean teaching, but it is more likely that the real 
influence flowed in the opposite direction. 

158 Met. 1084a35, cf. Phys. 20lbl6 ff.; Eud. fr. 60; Rossi, 450f.; Gaiser, Ungeschrie­
bene Lehre, 536f. For Hermodorus' report on Plato's agrapha dogmata, see 
below, 453. 

159 Speusippus: Arist. Met. 1085b5, 108764, b25; 1092a35; Taran, Speusippus, 32 ff. 
For Xenocrates one could reconstruct the following table of opposites: µ.ovds-Ovds, 
O.pp1cv-0~>.v, Z€Vs-p.,/2T1JP 01cWv, n1cpiTT◊v-O.pnov, voVs-~vx/2 (fr. 213); see above, 
448 n. 143. 
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the Pythagorean table. 160 Aristotle himself evidently thought in terms 
of a universal table of opposites, of which the Pythagorean table 
was a particular instance. Sometimes he mentions it as if it were 
Academic. 161 

The opposites in every series are akin to one another and ethically 
coloured; odd, square, right, etc. correspond to even, oblong, and left, 
etc., and cannot be transposed from the 'good' series to the 'bad'. 162 

Alcmaeon's and Menestor's opposites, however, can easily be com­
bined crosswise: warm and wet, cold and dry, as was done to the full 
extent in the humoral theory of the Hippocratics. In Philolaus, i11mpa 

and n1:patvoJJTa have no ethical colouration, and when he discussed 
spatial concepts (B 17), he insisted that 'up' and 'down' were relative, 
not absolute! 163 Among Aristotle's Pythagoreans, things are the other 
way round: 'They called right, up and forward "good", and left, down 
and backward "bad".' 164 Is it accidental that these ethical coordinates 
coincide with those of Plato's eschatological myth in the Republic 
(614c3-dl), where after judgement the souls of the righteous go to the 
right and upwards, carrying their sentences in front of them, while 
the souls of the sinners go to the left and downwards, holding their 
sentences behind their backs? However much in its detail the table 
ultimately derives from the Pythagorean tradition, in its final form of 
the ten pairs of distinct kindred opposites, it was created by somebody 
very well versed in the teaching of Plato and the Platonists. But if 
there is nothing in the table for which we could not find an immediate 
correspondence in the Academic doctrines, what made Aristotle 
believe that it is Pythagorean? Most likely it was presented in the 
Academy as a systematization of Pythagorean teaching. It is usually 

160 Met. 1072630 = fr. 42, EN 109665-8 = fr. 47. 
161 See e.g. Phys. 189al ff., 201621 ff.; Met. 1004627 ff., 1093611 f. From the works 

on physics by Aristotle himself, 'we can piece together a Table of Opposites compar~ 
able to that of the Pythagoreans' (G. E. R. Lloyd, Polarity and Analogy (Cambridge, 
1966), 63f.); see PA 670bl7ff. 

162 See above, 446 f. 
163 Burkert, 268; Huffman, Philolaus, 215f. 
164 Simpl. In Cael. 386.9 f. = fr. 200 Rose = fr. 10 Ross. From this it follows that 

some opposites which Aristotle treated as Pythagorean were not irtcluded in the table. 
At Cael. 285all f. he rebukes the Pythagoreans for omitting the other coordinates 
when they talk of right and left. For evidence of this, and analysis, see Huffman, 
Philolaus, 222 ff. 
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supposed that Aristotle learned of it through Speusippus,165 but our 
sources do not permit us to establish whether Plato's nephew was its 
author. 

12.3 NUMBER DOCTRINE AT THE LYCEUM? 

Were number doctrine a historically attested philosophical theory set 
out in written or oral form by actual Pythagoreans, it would have 
found reflection, not only in Aristotle's polemical interpretations, but 
also in his pupils' works. It would also be natural to expect its 
appearance in a context independent of Platonic teaching. The Peri­
patetic tradition does not bear out these expectations. As has been 
pointed out, Aristotle's pupils adopted from him (certainly not from 
the Academics!) a tendency to see Plato as the pupil and follower of 
the Pythagoreans. Thus the words of Dicaearchus that Plato com­
bined in his teaching Pythagoras and Socrates (fr. 41) are a direct 
echo of the description of Plato in the Metaphysics.166 The expression 
familiar to us 'the Pythagoreans and Plato' is also found in Eudemus' 
Physics. Defining what is movement in Phys. IIl.2, Aristotle as usual 
turns to his predecessors. Some 'identify motion with 'difference' or 
'inequality' or 'not being'; but such things are not necessarily moved'; 
the reason for this is that motion 'is thought to be something in­
definite, and the principles of the second column are indefinite 
because they are privative' (201b27 f., tr. Ross). 'Difference', 'inequal­
ity', and 'not being' point unmistakably to Plato, but the reference to 
'principles of the second column' compelled both ancient and mod­
ern commentators to give thought also to the Pythagorean table, 167 

though far from every mention of the two columns of opposites leads 
to that. Commenting on this place, Sirnplicius cites a parallel passage 
from Eudemus' Physics: 

'Plato says that motion is the great and small and not-being and the 
uneven and as many things as have the same force as these. But it seems 

165 Frank, 254 ff.; Cherniss, Criticism, 391; Burkert, 52. Taran, Speusippus, 334 f., 
348 f., does not rule out the possibility that Speusippus could have referred to the 
Pythagoreans. 

166 See above, 437 f. 
167 See Ross, Physics, 538 f. 
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paradoxical to say that motion is just this [ ... ] . It is better to say that 
these are causes (of motion) just as Archytas does'. And a little later 'The 
Pythagoreans and Plato are right, he says, to apply indefinite to motion 
(indeed no one else has spoken about it). For it is not definite, and 
incomplete and what is not. For it (motion) comes to be, and insofar as 
it is coming to be, it is not,' 168 

Archytas' idea that the causes of motion are U1haov and dvWµ,aA.ov has 
more to do with mechanics than metaphysics;1 69 Eudemus compares it 
with Plato's Prinzipienlehre, with his preference going to Archytas. In 
the second quotation Eudemus, on the other hand, praises the Pytha­
goreans and Plato for relating d6pwTov to motion. Do the two quota­
tions ofEudemus relate to the same subject? Huffman believes that, in 
the second instance, Eudemus, like Aristotle, had in mind, not Archy­
tas, but the Pythagorean table of opposites, 'because of the indefinite 
nature of the second column in the table'. 170 It seems more probable 
that Aristotle had in mind here the general principle of the organiza­
tion of opposites discussed at the Academy. 171 As Hermodorus reports 
in his overview of the doctrine of principles (fr. 7), Plato said that some 
things exist by themselves (man, horse), and others in relation to other 
things. Of the latter some relate to opposites (good and bad), others to 
something else, and of these some are definite and others indefinite. 
Things which allow of more and less, for example unequal, moving, 
and unarranged, belong to the indefinite, while equal, permanent, and 
arranged, which do not admit a difference of degree, belong to the 
definite. Hermodorus' text corresponds much better than the table of 
ten opposites to what Aristotle writes and Eudemus after him. It is 
nevertheless possible that Eudemus meant the pair at rest-moving 
from the Pythagorean table. In any case it is clear that the II v0ay6p<w< 
to which he refers in the context of Plato's doctrine of principles are a 
duplicate of Aristotle's Pythagoreans, not independent evidence of the 
theories of actual thinkers. 

Theophrastus' Metaphysics has preserved an analogous, but much 
better known testimony. Taking issue with the teleological principle, 

168 Simp. In Phys. 431.4f. ""fr. 60 ""Archyt. A 23, tr. Huffman. 
lM Zhmud, Origin, 97 f., 176. 
170 Huffman, Archytas, 510f. 
171 See e.g. Met. 1004a26 ff.: 'Again, in the list of contraries one of the two columns 

is privative, and all contraries are referred to being and nonbeing, and to unity and 
plurality, as for instance rest belongs to unity and movement to plurality' (tr. Ross). 
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according to which everything in the world aspires to the better, 
Theophrastus examines it on various examples, in particular touching 
on Speusippus' theory that good is found more rarely than bad (32). 
Then he turns to our heroes (33): 

Plato and the Pythagoreans [hold] the distance to be a great one, seeing 
that all things wish to imitate [the good]. Still for them, as they posit 
something like an opposition between the One and the indefinite dyad 
( on which rest both unlimited and the unordered, and, practically 
speaking, all shapelessness as such), it is altogether impossible that the 
nature of the whole should exist-without the latter; it could only have (so 
to speak) an equal share or even exceed the other; this is how <they say 
that> the principles are contrary to each other. 172 

Plato's doctrine of ,v and a6pwTOs 8v6s had figured earlier in the 
Metaphysics. Theophrastus contrasted it with the position of Eurytus, 
who did not stop at deriving intermediate essences from first princi­
ples, but went as far as physical bodies. 173 In the given passage Plato 
and the Pyfhagoreans together represent the following views: the 
distance between the good (the One) and everything else is great; all 
things aspire to imitate the good. The antithesis of the One (the good) 
is the indefinite dyad, which they believe to be an equal principle 
responsible for all that is indefinite in the world. In the 'Pythagorean' 
table one is opposite plurality, and good is opposite bad, but Theo­
phrastus' source is Plato's unwritten doctrine. Note how unremark­
able it is for the Pythagoreans once again to appear in that context. 
Theophrastus does not project into the past typically Platonic theories 
and does not contest their authorship. He merely places the Pytha­
goreans alongside Plato, as Aristotle did regularly; if they were to be 
removed, absolutely nothing would change.174 lt is true that Aristotle, 
at least in the surviving tradition, never connected the Pyfhagoreans 
with the doctrine of <v and a6p,mos 8v6s. However they figured so 

m II' ' '' ' 'II 0 ' ' ' ' ' ' ' • 0 ' '0" ,, ,-.a~wv ut K~t ot , v; ay~pnot µaKp~v 'TT)V Aa1r,oa~aaiv, rn~tfiµn~ a~)'. ~ u:rn: 
a1rav-ra. 1(ai-rot Ka0a1rEp avnBEaiv nva 1rowvaiv 'TT)> aopta-rov 8va0os Kai -rov Evos (Ev iJ 
Ka/; TO rhnpov Kai -rO ?J.-raK-rov 1wi' mi.aa OJ, d1rElV dµoprfi{a Ka0' aV-rrjv) OAw, oVx o[Ov 
'TE civw -raVTT)S -r0v -roV OAov rfiDaiv, dAX oiov laoµoipE[v 7/ Kal V1rEp€,XEtv -rT/> ETEpa,;· ii 
Kai TCts dpxds €vav-r{a,; (lla27-b7, text and trans. van Raalte, who accepts the reading 
€1rE1 µiµEla0ai instead of the manuscript EmµiµEla0ai (thus Laks and Most (eds.), 
Thto;hraste, 86). See also Burkert, 62 n. 57. 

17 6a14f. See above, 410f. 
174 Theophrastus paid no attention to Aristotle's words that Plato had replaced the 

Pythagoreans' µ{µT)ats with µEBEg,,, see above, 437 f. 
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often in his work in connection with other aspects of Plato's unwrit­
ten doctrine, including the latter's lecture on the Good,175 that it was 
easy for Theophrastus to take the next step in that direction, unaware 
of its revolutionary nature. 176 (It is obvious that Theophrastus, like 
Eudemus, followed his teacher here, and not Speusippus.177

) In effect 
this remark of Theophrastus had no serious consequences. By the 
time his Metaphysics had once again become accessible to a philoso­
phical audience, a quite different doctrine, on the generation by the 
monad of the indefinite dyad, was considered to be Pythagorean.178 

What Theophrastus does not say is no less important than what he 
does say. In his Opinions of the Physicists, we find the teachings of 
individual Pythagoreans from Alcmaeon to Hicetas and Ecphantus, 
but, as was to be expected, not a trace of a general Pythagorean 
number doctrine with which Aristotle polemized. 179 Usually attentive 
to the doxographical remarks of his teacher, in this instance Theo­
phrastus could not identify number doctrine with the teaching of any 
of the Pythagorean philosophers known to him. If Theophrastus 
could not do so, can we have any hope of success? Not only were 
the Pythagoreans as a group absent from the Opinions of the Physi­
cists, but Pythagoras also. Evidently Theophrastus followed Aristotle 
in not regarding him as a 'physicist'. Pythagoras and the II v0ay6pew, 
were included in the doxography by the author of the Vetusta placita, 
a follower of Posidonius, who in the middle of the first century 
revised Theophrastus' compendium in accordance with the notions 
of his school and his times.180 

175 See above, 440 and n. 111. 
176 'Once Aristotle said that Plato took over some of his fundamental doctrines 

from-the Pythagoreans, this obviously was used as an excuse to attribute anything said 
by Plato to them', Merlan, 'Pythagoreans', 86. 

177 Pace Burkert, 57 ff., 62 ff. Cf. above, 421 f. 
178 See above, 422 f. 
179 On the corporeal monads of Ecphantus see above, 413 f. 
180 See Zhmud, Origin, 295£.; id., 'Doxographische Tradition', 167f. An abridged 

version of the Vetusta placita is the compendium of Aetius (c. AD 100) reconstructed 
by Diels. On the late origin of the doxography of Pythagoras in Aetius see Dox., 181; 
Zeller, I. 467 f.; Burkert, 62. In the chapter On Principles (I,3,8 = 58 B 15) teachings are 
ascribed to him the sources of which were Heraclides of Pontus (ft. 87): the invention 
of the word 'philosophy' (280al7-28la2; see above, 428 f.); Aristotle: principles are 
number and harmony (28la2-6); pseudo-Pythagorica: the principles of the Pytha­
goreans are monad and indefinite dyad (28la6-12;cf. above, 424_ n. 36); Speusippus 
(fr. 28): the doctrine of the decad (28lal2-282a5; cf. above, 303 n. 61); pseudo­
Pythagorica: the Pythagorean oath and the tetractys (282a5-13; see above, 300 f.); 
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The sole Peripatetic to mention one of the aspects of number 
doctrine was Aristoxenus, who knew the Pythagorean tradition well. 
The testimony set out above is taken from his work On Arithmetic: 
'Pythagoras more than anybody else seems to have valued the science 
of numbers and to have advanced it, separating it from the mer­
chants' business and likening (a.1rE<K<i(wv) all things to numbers. For 
number contains all things as well, and there is a ratio (,\6yos) 
between all the numbers to each other.' 181 Aristoxenus speaks of 
similarities, or analogies, well known to us, between numbers and 
'things', which are the most tangible example of Pythagorean number 
symbolism. While Aristotle treated 01w,wµ,arn between numbers and 
'things' in an ontological sense, the mention of ,\6yos, which exists 
among all numbers, indicates that Aristoxenus understood the link 
between things and numbers in an epistemological sense, as did 
Philolaus, who declared, 'all the things that are known have num­
ber'.182 This is emphasized also by the link between odd numbers and 
medical prognostics, mentioned at the end of Aristoxenus' fragment: 
'It is considered, therefore, that crises and changes in illnesses relating 
to their beginning, peak, and end occur on odd days, since an odd 
number has a beginning, a middle and an end' (fr. 23). This conten­
tion, related to the thesis that three is 'the number of everything', with 
which Aristotle concurred ( Cael. 268al Of.), does not at all mean that 
illness is a number, or that it consists of numbers, or that the principles 
of number and illness are identical. Aristoxenus' example can be 
understood only in the sense of a similarity between odd numbers 
and the stages of an illness: since both have a beginning, a peak, 
and a conclusion, then changes in illness occur precisely on odd­
numbered days. The doctrine of critical days, most often (but not 
necessarily) odd-numbered, was widespread in Hippocratic medicine, 
from which it evidently found its way into the Pythagorean tradi­
tion.183 Aristoxenus' evidence bears no relation to the number meta­
physics which Aristotle foisted on the Pythagoreans. 

finally Plato in Aristotle's interpretation (De an. 404b16 f.): the likening of 1, 2, 3, and 
4 to voiis-, iTIWT~f.1-'l/, 86la, and afa0'l)ais (282al3-283a9; see above, 426 n. 47,448 n. 
147). 

181 Fr. 23; see above, 261 f.; more detail see Zhmud, Origin, 218 f. 
182 B 4; see above, 402 f. 
183 See Jouanna, Hippocrate, 475 f. and above, 349 n. 5. Cf. e.g. 'One must be 

specially cautious of odd-numbered days, since those days are decisive in one way or 
another' (De victu acut. [Appendix] 9; Epid. I, 12; De sept. partu, 9. 
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Iccus ofTarentum, 20, 28, 111,116,123, 
126,159,231, 350-1, 353,363,365 

Ion of Chios, 28, 35, 38-9, 43, 50, 79, 
118, 152, 195,223,226,232, 398 

Isocrates, 12, 47-9, 51, 59, 61, 63, 67, 83, 
86-8, 95, 154,227,235, 240-2, 256-7, 
325,352, 359,429-30 

John Lydus, 402 

Kambyses, 90-1 
Kronos, 320 

Lasus of Hermione, 33, 125, 285, 289, 
308, 310, 3 ll 

Leon, 120, 357 
Leon, tyrant of Phlius, 428-9 
Leucippus, 28, 45,281, 335, 392, 396 
Libanius, 82 
Lucius, 178 
Lycon, 110, 119, 131 
Lycon oflasus, 72, 119, 132 
Lycon of Tarentum, 72, 119 
Lycurgus, 84 
Lycus of Naples, 119 
Lysis, 20, 72, 75, 107, 148, 163, 187-91, 

302,390,423 

Machaon, 365 
Machon, 133 
Macrobius, 232, 333, 390 
Manetho, 244 
Martianus Capella, 290, 345 
Melampus, 43, 84, 224, 363, 365 
Melissus, 28, 115-6, 124, 327 
Menaechmus, 419 
Menestor, 19-20, 28, 109, 111, 116, 

123, 126-8, 137,143,159,350,360, 
372,380-4,387,389,393,396,449,451 

Menon, 29, 127,336,350, 355-7, 361,399 
Metagenes, 33 
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Meton of Athens, 28,319,338,401 
Meton of Paros, 101, 113 
Metrodorus of Chios, 124, 392 
Metrodorus of Lampsacus, 28, 194 
Milon, 17, 20, 92, 95, 101,111,113, 116, 

121,139,143, 146-7, 235,351,353 
Miltiades of Carthage, 113 
1v1nesarchus, 20, 33, 68, 73, 78, 259 
Mnesimachus, l 08 
Moderatus, 6, 75, 423 
Musaeus, 43, 84, 152,224,227,230 
Myia, 103 
Myonides, 118, 119 

N ausithous, 113 
Neanthes of Cyzicus, 9, 29, 41, 52, 59, 

66-8, 70-72, 76-80, 85, 87-91, 95, 
100, 103, 105, 120, 125, 146, 154, 
160-1,216,236-7,240, 256,325 

Nicomachus of Gerasa, 6, 9, 10, 40, 72, 
73, 75-7, 96, 98, 130, 136, 156, 163, 
186-92,262,265-6, 275-6,282,285, 
302, 306-7,324,442 

Ninon, 100, 125, 275 
Numenius, 6, 151, 199,232,423 

Ocellus of Lucania, 118 
Odysseus, 37-8, 46,217 
Oenopides of Chios, 19, 28, 59, 84, 118, 

128, 164,271,278,280, 328, 332-5, 
338,401 

Onatas, 62, 97-8 
Onesicritus, 52, 85, 182 
Onomacritus, 227-8 
Orpheus, 5, 35, 38, 43, 55, 84, 117, 

152-3, 201,207,209-10,217, 
223-4,225,227-8,230-l 

Pachomius, 176-7 
Pappus, 264-5, 275 
Parmenides, 19, 23, 25, 28-29, 39, 41, 

47-8, 71, llO, !14-16, 122-3, 126, 
153,164,208,220,252,255,325-9,332, 
338,356,360,366,375,377-8,380,385, 
387,401,413,424,434,443,450 

Faron, 117 
Pausanias, 120, 356, 364 
Periander, 155-6, 203 
Pericles, 46, 288, 364 
Persephone, 170, 199, 202, 329-30 
Petron, 117 
Phanias of Eresus, 67, 117 

Phanton of Phlius, 63, 107 
Pherecydes, 2, 20, 33, 38, 39, 62-3, 70, 

72, 79-80,215,227,232,260-l, 398 
Philip of Croton, 96, 116 
Philip of Opus, 67,263,282, 320-1, 

336, 406, 420, 427 
Philippides, 180 
Philiscus of 1v1iletus, 67 
Philistion of Locri, 116, 416 
Philo of Alexandria, 144,162,302,402,444 
Philochorus, 68, 171, 173-4 
Philodemus, 66-7, 72,419 
Philolaus, 1-2, 4, 7, 11, 13-15, 20, 23, 28, 

32, 41, 45, 53, 57, 59, 63, 68, 70,107, 
109, lll, 113, 119-20, 125, 128-30, 
136-7,143, 148, 154,159-61,168, 195, 
200-1, 230,233, 259-60, 262,271,286, 
288-90,292,298,300,302,312,322, 
325, 329-30,332,334-6,338,340, 
343-5, 350, 356, 360, 362-3, 367, 
382-7,389-91,393-4,396,398-401, 
402-3, 405,407,409,411, 413-18, 
421,425,428, 432-4, 441, 443-5, 
447,449-51,456 

Philoponus, 117, 389, 393, 440 
Philostratus, 162 
Phintias, 106-8, 112, 149 
Photius, 72, 184, 356 
Phytius, 114 
Pindar, 226, 354,416 
Pisistratus, 227 
Plato, l, 4, 6-9, 12-13, 22-3, 26, 28, 43, 

47,49-50, 53-5, 57, 61,64-7, 70, 
72-3, 75, 82-4, 89-90, 95, 110-11, 
113, 126, 128-9, 133, 142-3, 145, 
147, 150-3, 159-61, 168, 173-4, 185, 
219-20, 225, 229-30, 258-9, 262,265, 
269-70, 277, 285-7, 297, 299-300, 
303,320, 322-5, 327,330,336,338, 
342-3,345, 349,352-3, 364,366-7, 
370, 384, 389-92, 396, 399, 408-13, 
415-20,422,424,426,429-32,436-55 

Pliny the Elder, 121 
Plutarch, 91, 132, 163, 171, 173, 178, 

267,269, 301, 304,358,383,430, 
444,448,450 

Pluto, 181,216, 218 
Podalirius, 365 
Polybius, 20, 69, 105, 107 
Polycletus, 118 
Polycrates of Samos, 81-2, 91, 121, 

187-8, 350 
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Polycrates the Sophist, 82 
Polymnastes, 63 
Pompeius Trogus, 68-9, 93, 95, 99, 

145, 150 
Porphyry, 7, 9, 29, 40, 46, 63, 72-7, 103, 

145, 150, 156-7, 172-4, 178, 185-6, 
189-93, 199,232,235,258, 263-7, 
276-7, 295,297,301, 313, 321, 330, 
340,450 

Posidonius, 72, 80, 185,302, 323, 326, 
328,358,424,455 

Praxagoras, 355, 368-9 
Proclus, 77, 164,232,244,257, 263-7, 

269-70,276,283,324,333,424 
Prometheus, 416 
Prorus, 107, 112 
Protagoras, 47, 64, 128,160,217,353 
Ptolemy, 286,289, 293-7, 300, 307, 

313,338 
Ptolemy I, 7, 133 
Pythagoras, 1, 3-23, 25, 27, 28-42, 44-73, 

75-83, 85-103, 105-6, 112, 114-16, 
118,120-5,130,133, 135-6, 138-41, 
143-50,152-60, 162-5,171-2,175, 
177,178,181-2, 184-91,193-5, 
198-204, 207,210, 215-24, 226, 
228-37, 239-41, 246-8, 250-1, 255-72, 
274-6, 278-9, 281,283, 285-92, 297-8, 
300, 302-3, 306-11, 315,322, 324, 326-31, 
333, 337, 345, 349-52, 360, 363--4, 388, 
390, 394-5, 398,411, 414-16, 420-4, 
426-9,431,436-7,452,455-<i 

Pythoclides, 287 

Rhea, 170, 199 
Rufus of Ephesus, 379 

Sappho, 44, 144 
Satyrns, 70-1, 80, 162 
Scylax of Caryanda, 33 
Scyles, 213 
Seleucus of Seleucia, 321 
Seneca, 162 
Sextus Empiricus, 128,287,303,401,423 
Simmias, 28, 107, 113-14, 128,148,195, 

390-1, 393,415,449 
Simonides, 200 
Simplicius, 77, 117, 122,270,321, 324, 

335-6, 440,452 
Simus of Poseidonia, 118 
Socrates, 1, 7, 13, 18, 35, 53, 55-6, 

63-4, 66-7, 82-3, 128, 158, 167, 

181-2, 339,367,388,390,410, 
415,418,437,452 

Solon, 46, 84, 86, 142,155,200, 204, 
375,381, 397-8,408 

Sosiades, 155, 203 
Sosicrates, 71-2, 133-134, 183,428 
Sosigenes, 323 
Sotion, 29, 71, 100, 114, 126,252,276 
Soudines, 321 
Speusippus, 12, 29, 54, 199, 264, 282, 

302-3,409, 414,420,422-4,427, 
432,436,440,442-3,447,449-50, 
452, 454-5 

Spintharus, 63, 65, 113, 289 
Stesimbrotus of Phasos, 194 
Stobaeus, 174,358,430 
Strabo, 69, 92-3, 95-6 
Strata of Lampsacus, 66, 397 
Stratonicus, 133 
Strepsiades, 158 
Syrianus, 174, 404 

Taurus, 185 
Telauges, 68, 71, 103, 120, 125, 160 
Telys of Sybaris, 96, 116 
Thales, 8, 15, 18, 19, 26-8, 32, 61, 80-1, 

86,109,125,127,147,156,165,204, 
239--41, 244-5, 247, 251-2, 254-6, 259-60, 
263, 269-70, 273,290,297,318, 323, 
325,327,334,361,376,430,432 

Theaetetus, 28, 110, 128, 263-5, 270, 
274,278,281,418,425 

Theagenes of Rhegium, 33 
Theages, 98 
Theano, 71, 103, 157 
Themistius, 81 
Theocles of Rhegium, 77, 114 
Theocritus, 180, 183-4 
Theodoretus, 55, 78, 393, 430 
Theodorus of Cyrene, 19-20, 28, 53, 

lll, 125, 128, 143,195,264, 270-1, 
277,281,289,396,413,415,418,425 

Theodorus of Samos, 33 
Theon of Smyrna, 262, 265, 276, 278, 

282,285,301, 306-8,310-11,321, 
324,333, 341,407,442-4 

Theophrastus, 13, 26, 29, 41, 48, 55, 
66-7, 114, 123, 125-7, 130, 143, 
150, 196, 202, 240, 276, 288, 299, 309, 
325-8, 331,333,336, 338, 356, 358, 
365-6,371-2,375-6,380-4, 387, 
392, 399,404,409-12,424,453-5 
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Theopompus, 12, 62, 63, 69, 78, 82, 
100-1, 160, 260-1, 430 

Theron, 226 
Thrasyllus, 45 
Thymaridas, 131 
Timaeus ofLocri, 118, 415-16 
Timaeus ofTauromenium, 9, 20, 27, 37, 

39-41, 46, 52, 60, 67-71, 77-8, 81-3, 
85, 90, 93, 95-7, 99-100, 102-3, 105, 
107,111,114, 132-4, 136, 145-7, 
149-50,160-2,171,176,183,200,203, 
218,231,234,240,252,256,325,352 

Timon of Phlius, 70, 161 
Tithymallus, 180 

Valerius Maximus, 154 
Varro, 375 
Vitruvius, 260,267,401 

William of Moerbeke, 123, 424 

Xenocrates, 12, 29, 52, 54-5, 77, 154, 
256, 258-9, 266,268, 290-1, 297, 
308,395,420,422, 426-7, 431-2, 
440,443,446,448,450 

Xenophanes, 12, 15, 18, 26, 28, 30-2, 36, 
38,50,61, 93,94, 124-5, 152,175,220, 
222,226,270,318,357,388,392,395 

Xenophilus, 20, 63, 65, 107-8, 113, 128, 
155, 175, 195, 288-9 

Xenophon, 53, 194-5 

Zaleucus ofLocri, 65, 114, 116 
Zalmoxis, 41-2, 79,195,218,226 
Zarathustra (Zaratas, Zoroaster), 24, 

88-91, 193 
Zeno of Citium, 9, 142, 154,381,424 
Zeno ofElea, 19, 28, 47,110,115,124, 

153-4,252-3,327-8,364,401,413,434 
Zeus, 194, 320, 398 
Zopyrus of Tarentum, 129 



Index of Passages 

Achilles 
Isag. 6, p. 37.29L 264; 24, p. 55.18L 

334; 31, p. 67.27: 326 
Acusilaus, DK 9 

A 4, B I: 227 
Adrastus ap. Theon. Smyrn. 

Exp., 53.9, 55.15: 311: 58.13L 301; 
59.4L 306; 177.9ff.: 321 

Aelianus 
De nat. an. VI, 1: 353 
VH!V, 17: 170-1, 195;Xl,3: 353 

Aeschylus 
Eumenides 657ff.: 377 
fr. 181a Radt: 201 

Aetius 
De placitis philosophorum 1,3,8: 199, 

302,303, 396,423-4,427-8,430, 
455; 1,3,19: 392,412; 1,7,1: 424; 
1,7,18: 423; 11,1,1: 323; 11,1,2: 325; 
11,12,1: 323, 327; 11,12,2: 323; 
11,15,5: 331: 11,16,2, 22,4, 29,3: 325; 
11,28,5; 327; 11,3,3: 392; 11,6,6: 133; 
11,7,7, 20,12, 30,1: 325; 11,9,1: 31; 
11,32,2: 323; 111,ll,3, 13,2: 325; 
111,11,4: 326; 111,13,3: 325; lll,14,1: 
323, 326-7; IV,2,1: 259; IV,2,2: 389; 
IV,2.3--4: 55, 258; IV,3,2: 389; IV,3,4: 
387; IV,13,9: 323; IV,13,10: 260; 
V,7,3: 379; V,16,3: 379 

Alcmaeon, DK 24 
A I: 121, 359; A 2: 121; A 3: 359; A 4: 

202,318,331,335,360; A 5: 31,367, 
370, 384-5; A 5-8: 373; A 6: 367; A 7: 
371; A 10: 367, 370, 373; A II: 367; A 
12: 122, 232-3, 332, 367, 388; A 13: 
127, 375-8; A 14: 377, 38l;A 15: 380, 
397; A 16: 378; A 17: 379; A 18: 374; 
BI: 120,122, 147,357,387:B la: 367, 
390; B 2: 332, 389: B 3: 378; B 4: 81, 
122,350, 356-9, 382,385 

Aleman, ed. Page 
fr. 98,1: 142; fr. 125: 357 

Alexander Aphrodisiensis 
In Met., 38.8-41.15: 406; 38.14-16: 

447; 38.16-39.8: 447; 38.22-39.3: 

343-4; 39.20f.: 341; 39.24-40.9: 341, 
343-344; 40.27-41.2: 406; 41.1-3: 
344; 41.2-9: 343; 41.5: 343; 
55.20-27: 440; 74.3-75.17: 406; 
74.9ff.: 400; 75.15-17: 406; 109.12[, 
115.9f., 245.llf.: 342 

Alexander Polyhistor, FGrHist 273 
F 93: 71; F 94: 89-91, 171, 173, 194: F 

95: 194; F 140: 171 
Alexis 

fr. 27 K-A: 181; fr. 201: 182; fr. 223: 
179, 182-3 

Amipsias 
fr. 9 K-A: 182 

Ammonitts 
In Porph., 13.24f.: 287 

Anaxagoras, DK 59 
A 16: 306, 373; A 42: 327; A 68-69: 31, 

306; A 74: 392; A 76: 318,327; A 
99-100: 392; A 107: 376, 378;A 108: 
378; A Ill: 378; B 10: 376; B 12: 39, 
392; B 22: 378 

Anaximander, DK 12 
A 9: 360; A 10: 292,362; A 11: 31,292, 

318; A 14: 31; A 19: 318, 
335; A 21-22: 292,318, 335; 
B I: 359 

Anaximander Junior, FGrHist 9 
T 1: 173; 
DK 58 C 3-4: 197; C 6: 27, 29, 194-6 

Anaximenes, DK 13 
A 5-7: 31; A 7: 31,201; A 12-13: 329; 

A 14: 331: A 18: 201; A 22-23: 389; 
B 2: 31,389 

Andron, FGrHist 1005 
F 3: 29, 63, 97, 195; F 4: 29, 63, 

79,195 
Anonymus in Platonis Theaetetum 

71.12: 116 
Anonymus Londinensis, ed. Diels 

IV, 3lf., 40ff.: 355; XI: 350,362; XVIII: 
350, 362 

Anonymus Photii 
438b-44lb: 72; 438bl9-23: 174, 184; 

438b23-25: 184: 438b32f.: 323; 
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439a8: 302: 439a20L 423; 439b36: 
110 

Anticlides, FGrHist 140 
FI: 59, 85,240,256,268 

Antiphanes 
fr. 120 K-A; 182; fr. 158: 183; fr. 166: 

181: fr. 225.8: 133 
Antisthenes, ed. Decleva Caizzi 

fr. 51: 35, 38, 46, 61, 70, 94, 
152, 352 

Anthologia Palatina 
VII, 119: 267;XIV, I: 185 

Apollonius Paradoxographus 
Mirab. 6: 260 

Apollonius Tyanensis, FGrHist 1064 
F 2: 69, 95, 99-100, 105, 121, 124-5, 

146-7 
Apollodorus Atheniensis, FGrHist 244 

F 91: 323 
Apollodorus Cyzicenus, DK 74 

A 2: 45, 59 
Apuleius 

Apol. 3L 90; 56: 224 
Flor. 2,15: 90 

Archestratus, ed. Olson-Sens 
fr. 24: 133 

Archytas, DK 48 
A 5: 28; A 16: 259,299; A 17: 277,295; 

A 19: 262,277,298; A 19a: 312; 
A 22: 443; A 23: 453; A 24: 322, 428; 
B I: 174,271,286,299,312,325, 
339, 340, 411; B 2: 266, 271; B 3: 65, 
288,411; B 4: 281,411; B 5: 407; 
B 6: 119,298 

[Archyt.] De princ, p. 19f. Thesleff: 
423 

Aristides Quintilianus 
1,10,32: 28; III,2: 291 

Aristippus, ed. Giannantoni 
IV A 150: 48 

Aristobulus, ed. Denis 
fr. 2: 90 

Aristocles, ed. Chiesara 
fr. 2: 131 

Aristophanes 
Av. 1009:26,244,270; 1554: 182 
Lys. 385: 362 
Nub. 103, 175, 362f,: 182; 140, 143: 

158; 153,175: 180; 180:28,244,270; 
200f.: 239; 331-334: 43; 414f., 836f., 
1112, 1496: 182 

Pl. 1054: 362 

Ran. 758ff.: 181; 1032: 225 
fr. 169,227 K.-A: 319 

Aristoteles 
Cat. 15a29-33: 446 
APr 4la24: 262,273; 4lbl3-22: 252; 

50a37: 262, 273 
APo 73bl8: 442; 87a34f: 442; 88b34f.: 

448: 89b31-35: 439; 100b4f.: 448 
Top. !08b25, 14lb5: 442; 123al2: 442; 

142b6, 149a30: 262 
SE 173b8: 263; !83bl7f.: 290 
Phys. 189alff.: 451; 20lb2lff.: 451-2; 

203a3f.: 31, 45, 55,433,436,445; 
203al3: 282; 204a32: 433; 204b7: 
402;206b27-33:408; 213b22-27: 
3l,433;2!6b22: 117;220a27:442; 
223b24f.: 389; 227bl 7: 200; 
264b9-28: 332 

Cael. 268al0f.: 403,407,436,446, 456; 
273b31: 343; 279all:45; 284b6: 
433; 285al0ff.; 433,451; 290b: 286, 
339; 290bl2-29la9:433; 290b30: 
339; 291a29f.: 336; 292a5: 321; 
29kb: 337, 399; 293al5-28: 23, 
325,406,434; 293bl: 433; 
293b21-25: 406; 294b5: 12; 300al4f.: 
436; 303a4: 45; II, 10: 343 

De gen. et corr. 315a4: 45; 336bl0-15: 
404 

Mete. 342b29ff.: 433; 345a13f.: 334, 
433; 372al-ll: 404; 374b32f.: 404 

De an. 403b31f.: 392; 404al: 45; 
404al7f.: 234,392,434; 404bl6f.: 
426,431, 455; 40Sa4f.: 388; 405al9: 
270; 405a29: 433; 40Sblf.: 376, 381, 
389, 433; 407b2lf.: 232, 234, 393; 
407b27-408a30: 391; 407b34: 391; 
408al: 391; 416a9ff.: 388; 428a3: 
448;428b6-8: 367 

De sensu 439a29f.: 434; 442al2-28: 
384, 404; 445a4-8: 404; 445a16f.: 
434;446al9:404 

De iuvent. 469a: 367 
HA 492al4: 433; 494b2lf.: 373; 

58lal6: 433; N,8,80; Vl,2,15: 234; 
VI,3,21: 372 

PA 670bl7ff.: 451 
GA 4,1: 374; 744a8: 373; 752b22: 374; 

752b25: 343; 784a30f.: 362 
Met. 981623: 241; 982a26-28: 442; 

983b20: 270; 983b22-26: 27; 
984a2-5: 125, 127,381,433; 984a7: 
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57, 125, 260, 276, 433; 985b23L 22, 
260,281, 325,335,339, 396, 434-5, 
442;985b29-30: 58,199,431,446; 
985b33-986a3:435; 986al-2:414, 
442; 986a8f.: 337,404,408; 986a12: 
57,406; 986a15-21: 400,434,436; 
986a22-b8: 433-4, 446; 986a29-30: 
56-7, 62, 120, 122-3, 260,411; 
986a29-b14: 437; 986b15-21: 435; 
986b22f.: 126, 396; 987a4: 396; 
987a10: 396,434; 987a19f.: 437; 
987a31: 55,436; 987blO: 53,436; 
987b18-33: 55, 436, 438; 989b30f.: 
433; 990a16: 433; 990a18ff.: 406; 
990a23: 58,199,446; 990a30-31: 
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1004a26ff.: 451; 1004b9: 442; 
1004b26ff.: 451; 1013a29: 437; 
1016b18: 442; 1017b6-21: 442; 
1019al-4: 442; 1028b16: 45; 
1043a19-21: 260,433; 1053b12: 55; 
1066b25:402; 1073al7-22: 408; 
1074b34f.: 448; 1078b9: 55; 
1078b16f.: 437; 1078b21-23: 58, 
199,396,435,446; 1080a15f.: 419; 
1080b16f.: 400,412; 1080b30-33: 
400,412; 1080b37ff.: 419; 
1081a23, b15-22: 426; 
1082a12-34: 426; 1084a12-b2: 408; 
1084a23: 426; 1084a35:450; 
1085b5,1087b4, b25-26: 421,450; 
1088b10-ll: 408; 1090b5: 45; 
1090b23: 426; 109lal2-20: 31, 
400; 1091b20-a5: 437; 1092al3: 
282; 1092a35: 450; 1092b8-15: 
262,409; 1092b14-25: 437; 
1092b19: 402; 1093bllf: 
446,451 

EN 1096b5-7: 57,446; 1106b3: 139; 
1106b30: 57,446; 1132b2lf.: 57-8, 
199, 437, 446; 1150b14: 214; 
1159b31, 1168b7: 149 

MM 1182allf.: 56, 58, 199,260,395, 
412,436-7,446 

EE 1225a30: 57, 260, 399, 433; 
1237b33, 1238al6: 149 

Pol. 1263a30: 149; 1274a23: 114; 
1320b9-11: 150; 1335b31ff: 397; 
1340b18f.: 260,391,433; 
1341b27ff.: 288; 1342a8: 288; 
1412a12: 260 

Rhet. 1398b9-14: 44, 56,260,412; 
1409b4-8: 402; 1412a12:433 

Fragmenta, ed. Rose 
fr. 6: 89; fr. 7: 117; fr. 16: 81; fr. 34: 89; 

fr. 45: 391; fr. 47: 298,338,342, 
444-5; fr. 60: 201, 230-1; fr. 75: 57, 
62, 80, 97, 117,123,412 
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