


This is the first comprehensive study for nearly 200 years of what remains 
of the writings of the Presocratic philosopher Philolaus of Croton (c. 470-
385 BC). These fragments are crucial to our understanding of one of the 

most influential schools of ancient philosophy, the Pythagoreans; they also 
show close ties with the main lines of development of Presocratic thought, 
and represent a significant response to thinkers such as Parmenides and 
Anaxagoras. 

Professor Huffman presents the fragments and testimonia (including 
the spurious fragments in a separate section for reference) with accom
panying translations and introductory chapters and interpretive commen
tary. He not only produces further arguments for the authenticity of much 

that used to be neglected, but also undertakes a critique of Aristotle's 
testimony, opening the way for a quite new reading of fifth-century 

Pythagoreanism in general and of Philolaus in particular. Philolaus is 

revealed as a serious natural philosopher. 

This book is a major contribution to Presocratic studies and provides 

an authoritative edition and definitive treatment of material of central 
importance to scholars working on early Greek philosophy. 
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For My Father 



The student of Plato will do well to 
turn the page when he meets the 
name Pythagoras in a commentator. 

(Paul Shorey in his Loeb edition of 
the Republic 2. 1 8g.n.f) 
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P R E F A C E  

Since the last book devoted exclusively to Philolaus was written by 
Boeckh in 1 8 1 9, little apology seems necessary for presenting the 
scholarly world with a new commentary on his fragments and an 
interpretation ofhis philosophy. It is my hope that the present study 
will provide a basis on which Philolaus and early Pythagoreanism 
can enter the mainstream of scholarship both on the Presocratics 
and also on ancient philosophy as a whole. At present, despite the 
recent work of Schofield (KRS 1 983) , Barnes ( 1 982) , Nussbaum 
( 1 978) , and Kahn ( 1 974) , it would appear that many scholars, 
at least tacitly, take the advice of Shorey which I print as an 
epigraph. They seem to feel that it is impossible to talk rigorously 
about the Pythagoreans in the way that we can about other Pre
socratics. "Pythagoreanism" seems to mean too much and to be 
hopelessly vague. The remedy for this problem is to focus detailed 
attention on the earliest Pythagorean texts we have, the fragments 
of Philolaus, and to use them as the foundation for our thinking 
about Pythagoreanism. It will be up to the reader to judge whether I 
have written any pages to which Shorey's dictum should not apply. 

The giant on whose shoulders my work stands is Waiter Burkert's 
magnificent Lore and Science in Ancient Pythagoreanism. Although I dis
agree with Burkert about the authenticity of a few fragments and 
although the interpretation of Philolaus' philosophy which I pre
sent is radically different from his, the reader will have a hard time 
finding a page on which I do not owe a debt to his work. 

Since Philolaus is, in my opinion, the foremost of the early 
Pythagoreans, this book should give a good picture of the dominant 
themes of fifth-century Pythagoreanism. However, it is not intended 
as a comprehensive study of fifth-century Pythagoreanism and has 
little to say about Pythagoras himself, largely because the relation
ship between Pythagoras and Philolaus belongs almost totally to 
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P R E F A C E  

the realm of conjecture. I n  general my tendency has been to see 
Philolaus as as much a Presocratic as a Pythagorean. 

There are many people without whose kindness and insight this 
book would never have been written. First and foremost I would like 
to thank Alex Mourelatos who first suggested the project to me, who 
directed my dissertation on the topic, and who has been unfailingly 
supportive. The Joint Graduate Program in Ancient Philosophy at 
the University ofTexas at Austin, which he directs, provided a won
derful environment in which to work and I owe much to discussion 
with fellow students there, notably Larry Shrenk and Steve Strange. 
Jonathan Barnes, Martha Nussbaum, David Furley, and Charles 
Kahn were kind enough to discuss earlier versions of my work with 
me. A generous Fellowship for Independent Study and Research 
from the National Endowment for the Humanities in 1 983-4 allowed 
me to develop important parts of my work. During the tenure of my 
fellowship I resided in Cambridge, England, where my ideas were 
greatly improved by the comments and advice of Myles Burnyeat 
and David Sedley. Malcolm Schofield discussed my work with 
me extensively and has given unstinting support. Geoffrey Lloyd 
provided a great number of valuable comments which particularly 
helped to improve the section on Philolaus' medical theory. He also 
organized The Cambridge Conference on Early Greek Mathematics 
in Spring 1 984 at which I gave an earlier version of the chapter on 
the role of number in Philolaus. DePauw University has supported 
my work by providing a Fisher Time Out in Fall 1 987 and a sab
batical leave in 1 989-90. A fellowship from the Howard Foundation 
for 1 989-90 allowed me to take the entirety of my sabbatical year 
off and thus finally bring the project to completion. Many other 
scholars have helped with comments and encouragement. In partic
ular I would like to thank Andrew Barker for his detailed comments 
on the sections dealing with music theory. My wife Martha has 
taken time from her own work to help with the task of proofreading 
and without her support this book would still not be done. My sons 
David, Peter, and John have been very patient with my rantings 
about Philolaus. The comments of the Press's anonymous readers 
were very useful and my editor Pauline Hire and copy-editor Peter 
Singer have been both helpful and patient. It goes without saying 
that the flaws that remain are my own responsibility. An earlier 
version of the chapter on number and harmony (Pt. II ,  eh. 2 )  
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P R E F A C E  

appeared as "The role of number in Philolaus' philosophy" in 
Phronesis 33 ( 1 g88) 1 �30. The chapter on Philolaus' cosmogony (Pt. 
Ill ,  eh. 3) is a revised version of a paper given at the First Inter
national Conference on Greek Philosophy: Ionian Philosophy, 
organized by K. Boudouris on Samos, Greece in August 1 988 and 
published in Boudouris 1 989. 
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T E X T S  A N D  A B B R E VIA TIO N S  

For the fragments and testimonia of Philolaus, as well as other 
Presocratics, I have generally followed the text in the edition of 
Diels, revised by Kranz, Die Fragmente der Vorsokratiker (6th edn., 
1 95 1 -2- referred to as DK) . However, I have also made reference 
to the standard editions of the sources quoted in DK and on occasion 
print a slightly different text or add additional information in the 
apparatus. In addition I have recollated some manuscripts of the 
sources for the central metaphysical fragments ofPhilolaus (Frs. 1 -7 ) .  
Fragments 2 and 4-7 are all derived from the Eclogae of Stobaeus. 
Wachsmuth's text is based solely on manuscripts F and P which he 
regards as the only two independent sources for the text (see the 
introduction to his edition and his separate monograph [ 1 882:  ss-
8g] ) .  I have collated the sections on Fragments 2 and 4-7 in all nine 
manuscripts of the Eclogae known to me. The results of this collation 
have been largely negative. They confirm Wachsmuth's view that 
all the other manuscripts are derived from F and P. The apparatus 
which I have provided for these fragments gives a complete report of 
the important variants in the manuscripts which I collated, although 
the collation has not led to any change in the final text. Only F, G, 
V, M, and E have the entirety ofFragments 2 and 4-7. P, H, R, and 
Y include only F2 and the first sentence of F 4· In the case of F 1 I 
have recollated the three primary manuscripts of Diogenes Laertius 
(B, F, and P) . For F3 I have rechecked manuscript F of lamblichus, 
In Nic. which is the primary witness for the text and the basis of 
Pistelli's edition. In both of these cases my results were similarly 
negative. I have made no attempt to solve the problem of Philolaus' 
dialect and early Doric prose in general and have tended to choose 
between the forms the manuscripts present us with rather than 
restoring Doric forms (on Doric prose see recently Cassio [ 1 988] ) .  

I n  general I have followed the numbering ofDK for the fragments 
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T E X T S  A N D  A B B R EV I A T I O N S  

and testimonia of Philolaus o n  the grounds that to introduce a new 
numbering of my own would only confuse matters. However, in a 
few cases I have added new testimonia or divided other fragments 
and testimonia in different ways while still staying close to the num
bering in DK. Thus, I have distinguished Fragments 6, 6a, and 6b 
all of which are listed under F6 in DK. Likewise I have distinguished 
the spurious and genuine parts ofTestimonia A r 6  and Ar  7 by desig
nating the spurious parts r 6b and 1 7b. The citations about the 
names Philolaus supposedly gave to the number r o  (from Lydus 
and the Theol. ar. ) which DK prints at the end of A r 3  have been 
renumbered as Fragments 20b and 20c, because they clearly belong 
with the other arithmological citations from Lydus (F2o and 20a in 
DK) .  I have included a text from Syrianus about god creating limit 
and unlimited, which is not in DK, as F8a. What I have called 
Testimonium A26b, from Proclus, In Ti. ,  is only mentioned by DK 
in the apparatus to A26. The references to Philolaus as an author of 
a work on military matters which DK includes without any number 
at the end of the collection of fragments have been numbered A3o. 

In a number of cases it is difficult to be sure whether a given text 
should be regarded as a literal quotation of Philolaus' words and 
hence a fragment or rather a second-hand report of his views and 
thus a testimonium. Where these issues arise I have discussed them 
in the commentary on individual texts. All of the genuine fragments 
are clearly presented as fragments and often marked by the Doric 
dialect, although even in these cases we can not be sure how accu
rate the quotation is. However, there are a number of cases in the 
spurious material presented in the appendix where DK present a 
text as a fragment (i.e. they include it in the B section) which is 
clearly only a testimonium. Although I have continued to refer to 
these texts as "fragments" in order to keep close to the numbering in 
DK, I have pointed out their true status in the commentary. Only 
texts that refer to Philolaus by name have been included among 
the fragments and testimonia (but see F r o) .  Identifying unascribed 
Philolaic material in the morass of later Pythagoreanism is a daunt
ing task and I doubt that there is much to be found given the 
Platonizing tendency of the later tradition. Moreover, what is needed 
for Philolaus at the moment is a delineation and interpretation of a 
set of texts that we can confidently regard as genuine, not a presen
tation of questionable material. 
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T E X T S  A N D  A B B R E VI A T I O N S  

I have referred to the works of Plato according to Burnet's Oxford 
text; the treatises of Aristotle according to Bekker's Berlin edition; 
the fragments of Aristotle according to the numbering of the third 
edition ofRose ( I 886) . Where possible I have tried to cite the Greek 
medical texts according to the Corpus medicorum Graecorum (CMG) 
editions, but in many cases the references are to the edition of 
E. Littre, muvres completes d' Hippocrate, I 0 vols. (Paris, I 83g-6 I -
referred to as L) . Other Greek authors are cited according to the 
editions mentioned in the Greek-English Lexicon ofH. G. Liddell and 
R. Scott, revised by H. S. Jones, with Supplement ( I g68 - referred 
to as LSJ) ,  although I have in some cases made reference to more 
recent editions. Abbreviations are generally those used in LSJ. 

Modern works are generally referred to by the author's last name 
and publication date. The abbreviations used for periodicals are 
generally those of L' Annee philologique. I have referred to the first edi
tion of Kirk and Raven, The Presocratic Philosophers, and the second 
edition revised by Malcolm Schofield, as KR and KRS. A complete 
list of modern works referred to will be found in the bibliography. 

The translations are usually my own, although I have made use of 
a variety of other translations as indicated. 
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Stobaeus, Eclogae 
F = Farnesinus Ill  D I 5 
P = Parisinus 2 I 29 
G = Farnesinus Ill  D I 6  
V = Vaticanus 20I 

M = Monacensis 396 
H = Harleianus 63 I 8  
E = Escurialensis T- I I -2 

R = Escurialensis R- I - I  I 
Y = Escurialensis Y- I - I 6 

Diogenes Laertius 

S IG L A  

B = Neapolitanus Burbonicus Ill  B 29 
F = Laurentianus 6g. I 3 
P = Parisinus I 7 59 

Iamblichus, In Nicomachi Arithmeticam Introductionem 
F = Laurentianus 86.3 
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Part I 

INTRODUCTION 

1. L I F E A N D  W R ITIN G S  

'Ev TOlS «EAA1)0"1 TOlS TICxAa\ l.laKP� Tfj B6�1J BteTipETIE ropyicxs 6 
1\eoVTivos <l>lAOACxOV Kcxi npoTcxy6pcxs ll1)1.10Kphov, Tfj Be cro<pi<il 
Tocro\hov EAEtTIOVTO ocrov &vBp&v TicxiBes. (Aelian, VH • .23) 

Among the ancient Greeks Gorgias of Leontini far exceeded Philolaus in 
reputation as Protagoras did Democritus, but in wisdom they fell as far 
short [of Philolaus and Democritus] as boys do of men. 

Scholarship on the Presocratics has, in recent years, restored to 
Democritus some of the reputation that he lacked in the ancient 
world but Philolaus still resides in a limbo of uncertainty. It is one of 
the goals of this book to determine what reputation Philolaus should 
have and there is little doubt that he deserves at least as much fame 
as Gorgias. However, Aelian's remark about Philolaus' lack of fame 
in the ancient world is confirmed by the paucity of evidence about 
his life. As is the case with most Presocratics any chronology con
structed for his life is a fabric of the loosest possible weave. None
theless it is important to try to get an idea of the possibilities for 
the chronology of his life in order to see his relationship to other 
Presocratics and his position in the intellectual history of the fifth 
and early fourth century BC. 

The crucial text for any reconstruction of Philolaus' life is Plato's 
reference to him at Phaedo 6 1 d. Cebes expresses surprise at Socrates' 
statement that on the one hand it is not lawful for someone to com
mit suicide, but on the other hand a philosopher would be willing to 
follow those who have died. The conversation then continues: 

Ti Be, & Kel311s; otn<: 6K1)K6CXTe o-V Te Kcxi �11.11.1icxs mpi T&v Toto\rrwv 
<l>tft.oft.6:ct> crvyyeyov6Tes; OvBev ye crcx<pes, & �wKpCXTes . . . .  KcxTO: 
Ti Bi] ovv TIOTE ov <pcxcrt 6E1.11TOV eTvcx1 cxvTov ecxvTov CnTOKTElVVvat, 
W �WKpCXTES; f)B1) yap eywye, omp vvvBT] oV f)pov, Kcxi <l>lAOACxOV 
f)Kovcrcx, OTE Ticxp' rwlv Bt1JTCrro, f)B1) Be Kcxi CiAft.wv Ttv&v, ws ov 



I N T R O D U C T I O N  

5eot To\iTo TIOIEJV" cra<pES 5e mpi a\JTWV OV5EVOS m.:moTE ov5ev 
aKT)Koa. 

What, Cebes? Have you and Simmias not heard about such things in your 
association with Philolaus? Nothing difinite, at least, Socrates . . .  Why 
ever then do they deny that it is lawful to kill oneself, Socrates? For, to 
answer the question that you were just now asking, I already heard from 
Philolaus, when he was spending time with us, and before that from some 
others as well, that it was not right to do this. But I have never yet heard 
anything difinite from anyone. 

This passage makes clear that Philolaus had spent time in Thebes 
where he was heard by Simmias and Cebes (che Tiap' i)r .. iiv OI1JTiiTo) 
sometime before the dramatic date of the Phaedo, 399· It is implied 
that Philolaus is no longer in Thebes, but there is no suggestion that 
he is dead. If Philolaus had the stature to be the teacher of Simmias 
and Cebes sometime before 399, it seems reasonable to conclude that 
he was at least forty and hence 440 becomes the terminus ante quem for 
his birth, although he could have been born considerably earlier on 
this evidence. Likewise 399 becomes the terminus post quem for his 
death. 

Other testimonia increase the likelihood that he was born consid
erably earlier than 440. In the scholia to this passage of the Phaedo 

(DK A 1 a) Olympiodorus says that Philolaus fled I taly because 
of the burning (of the Pythagorean meeting place) instigated by 
Cylon. This must refer to the second of two major attacks on the 
Pythagoreans, which is dated by Minar to around 454.1 Cylon was 
only directly involved in the first attack (509) , which occurred in 
the lifetime of Pythagoras himself, but the second attack, which 
involves the burning of the house of Milo, is regularly confused 
with the earlier one. Olympiodorus also says that Philolaus and 
Hipparchus (Archippus?) were the only Pythagoreans to escape from 
the burning. Plutarch (De genio Soc. I 3, s83a) gives a similar report 
except that Lysis is named as Philolaus' companion, the story is 
explicitly set in Metapontum, and they are said to have escaped 
because of their youthful strength and quickness. Philolaus is reported 
to have fled to Lucania and to have met up with other Pythagoreans 

1 Minar 1942: 50-94. He bases the date of 454 for the second uprising against the Pytha
goreans on the unlikelihood that Sybaris would have been restored in 453-452, if Croton 
had not been weakened. While this is not certain it is better than von Fritz's assertion ( 1 940: 
78-9) that the revolt was between 450 and 440, based on the very uncertain dating of Lysis. 
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L I F E  A N D  WR I T I N G S  

who were already starting to prevail over the Cylonians. I f  these 
reports could be accepted, it would suggest that Philolaus was a 
young man in 454 which would point to a birth date around 475· 
However, there are problems. 

Our oldest authority for the attacks on the Pythagoreans is 
Aristoxenus, the pupil of Aristotle, as preserved in Iamblichus, VP 
248ff. After describing the origin of Cylon's hostility to Pythagoras 
and Pythagoras' consequent departure from Croton to Metapontum, 
he goes on to detail the continuing hostility of the Cylonians to the 
Pythagoreans. 

TEAos Se eis Tocro\hov eTief3ovAevcrav Tois 6:vSp6:mv, wcrTe ev Tij 
MiAwvos oiKic;x EV Kp6TWVI crvveSpev6VTWV TWV rrveayopeiwv Kai 
f3ovA.evoiJEvWV mpi TIOAJTJKWV TipayiJ6:Twv vcp6:\j)aVTES T'l'jv oiKiav 
KaTeKavcrav Tovs &vSpas TIATJV Sveiv, 'ApxiTITiov TE Kai /\ucrJSos· 
o\hoJ Se VEWTOTOI OVTES evpwcrTOTOTOI SJE�ETiaicraVTO E�W 1TWS. 

(249-50) 

Finally they became so hostile to the men [the Pythagoreans] that when 
the Pythagoreans were meeting in the house of Milo in Croton and taking 
council about affairs of the ciry they set fire to the house and burned all the 
men except two, Archippus and Lysis. These men, since they were the 

youngest and strongest, somehow got out. 

There is no mention of Philolaus at all here and the setting is Croton, 
but in other respects the story is very much the same. It is possible 
that Philolaus was involved in a separate escape from an attack in 
Metapontum since that is where Plutarch sets the story, but Plutarch 
is presenting a romantic story and is much less likely to be providing 
accurate information than Aristoxenus. He may simply have substi
tuted "Philolaus" for the more obscure "Archippus" which he found 
in Aristoxenus. Olympiodorus' report then appears to be a confused 
compilation of Plutarch and Aristoxenus.2 It is thus doubtful that 
Philolaus is really to be associated with the story of the burning of 
the house of Milo. 

However, there are a number of other reports that indicate that 
Philolaus was born some time before 440. First, Aristoxenus (D.L. 

2 Minar ( 1942: 82 n. 108) says that it  is  possible that Philolaus escaped from another revolt in 
Metapontum shortly after the revolt in Croton, but warns that "caution is indicated by the 
romantic character of Plutarch's whole tale." Burkert ( 1972: 228 n. 48) argues that in the 
face of Aristoxenus' report "Plutarch's novelistic treatment has no value." That Aristoxenus 
is the source for lamblichus, VP 249 is secured by the reference to him by name at VP 251 .  

3 



I N T R O D U C T I O N  

8.46 = D K  A4) reportedly saw the last of the Pythagoreans who 
were said to be students of Philolaus and Eurytus of Tarentum. It  
is  difficult to date these figures, but Echecrates of Phlius is used 
by Plato in the Phaedo. If Aristoxenus (born 375-360) saw these 
Pythagoreans, it suggests that they were alive in the mid fourth 
century and must therefore be rough contemporaries of Plato (428-
348) . Philolaus could be their teacher if he were born in 440, but it 
seems more likely that, like Socrates, he was born around 470. This 
suspicion is strengthened by the fact that, while he and Eurytus are 
said to be the teachers of the last of the Pythagoreans, Philolaus is in 
turn said to be the teacher of Eurytus (Iamblichus, VP I 39, I 48) . 
In the catalogue of Pythagoreans in Iamblichus, VP 267 Philolaus 
is listed before Eurytus. In order to be the teacher of these last 
Pythagoreans Eurytus must be born in 440 or more likely 450. If 
Philolaus is his teacher he should be at least twenty years older and 
thus born in 460 or more likely 470. Philolaus is also said to have 
been the teacher of Archytas (Cic. De or. 3·I 39) , but the two are not 
joined as overlapping teachers as Eurytus and Philolaus are. All of 
this would make sense if we supposed that Philolaus was born c. 470, 
Eurytus c. 450, and Archytas c. 430. Philolaus would thus be the 
contemporary of Socrates and bear the same chronological relation
ship to Archytas that Socrates did to Plato. One last report seems to 
confirm this scheme. Apollodorus of Cyzicus, who should probably 
be dated before the time of Epicurus, reports that Democritus 
studied with Philolaus.3 If Democritus was born around 460, this 
would push Philolaus' birth to the earliest possible date of about 480. 

When we turn to Philolaus' death things are even more uncertain, 
but nonetheless intriguing. It is common to refer to the Pythagorean 
influence on Plato, but the Pythagorean named is usually Plato's 
contemporary Archytas, who is mentioned in the seventh letter 
although not in any of the dialogues. Yet, there are persistent 
reports that make a connection between Plato and Philolaus. A 

3 Olympiodorus in the scholia to Phaedo 61e  ( = DK 44A1a)  makes Lysis the teacher of 
Philolaus, which would make it difficult for Philolaus to be born before 460, since Lysis 
cannot be born much earlier than 480 and still teach Epaminondas. However, the purpose 
of the scholia is clearly to explain the visit of Philolaus to Thebes mentioned in the Phaedo 
and it says that he does so in order to make libations at the tomb of Lysis. However, since 
Olympiodorus' report is a late compilation influenced by Plutarch's novelistic treatment, 
the story does not inspire much confidence. Apollodorus (or Apollodotus) of Cyzicus is a 
shadowy figure associated with Hecataeus of Abdera and Nausiphanes who is reported to be 
a teacher ofEpicurus. See DK 73, 74, and 75· For the dating see Burkert 1 972: 228-g n. 5 1 .  
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report by Hermippus (third century BC- D.L. 8.85) has Plato him
selfbuying a book from Philolaus' relatives or else given the book as 
a reward for saving one of Philolaus' students from Dionysius the 
tyrant ofSyracuse. Plato is said to have transcribed his Timaeus from 
this book which probably is to be understood as written by Philolaus. 
Timon's verses which accuse Plato of having cribbed the Timaeus 
from someone are probably based on this same story and show that 
it is early (DK AB) . The connection between Plato and Philolaus 
could have been invented in this case because of similarities between 
the Timaeus and Philolaus' book, and the suggestion that Plato got 
the book from relatives would support the idea that Plato did not 
have direct contact with Philolaus. However, the other version of 
the story, that makes the book a reward for saving a pupil of 
Philolaus, suggests that Philolaus himself was alive when Plato first 
visited Sicily around 388. This possibility is made more attractive 
by an additional intriguing testimonium. In Diogenes' life of Plato 
(3 .6) Hermodorus is cited for a report that after Socrates' death, 
when Plato was 28, he went to Euclides in Megara with some other 
Socratics. The report continues to say that he visited Theodorus in 
Cyrene and Philolaus and Eurytus in Italy. Finally, he is said to 
have visited the prophets in Egypt in the company of Euripides! 
Scholars accept the trip to Megara which is based on the excellent 
authority of Hermodorus, who was a student of Plato, and are 
rightly amused by the absurd story that Euripides went to Egypt 
with Plato. But, what about the report that Plato visited Philolaus 
and Eurytus in Italy? Is it also based on the authority ofHermodorus 
or does it come from the tradition that makes Euripides Plato's com
panion? The text of Diogenes does not allow us to be certain, but if 
the report were drawn from Hermodorus it would fit very well with 
Plato's supposed contact with Philolaus on his first visit to Sicily. It 
also would explain the mention of Philolaus in the Phaedo which 
many scholars regard as being written around the time of Plato's 
first visit to Sicily. 4 

The most likely date for Philolaus' birth would then appear to be 

4 Calder ( 1 983) has recently suggested that the reading Euripides in the text ofD.L. 3.6 is a 
mistaken expansion of the abbreviation Ev., and that the likely reading is Eudoxus rather 
than Euripides. This is very appealing and, if accepted, it would remove a major obstacle to 
regarding the whole report, including the mention of Plato's visit with Philolaus, as based 
on the very good authority ofHermodorus. See Guthrie for Plato's first trip to Sicily and for 
the date of the Phaedo ( 1975: qff, 325 ) .  
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around 4 70, although he could have been born as early as 480 or as 
late as 440. He appears to have lived into the 38os and at the very 
least until 399· 

The sources are also mixed as to his city of origin. Our two oldest 
sources disagree. Meno, the pupil of Aristotle, in his history of medi
cine says that Philolaus is from Croton (Anon. Lond. 1 8.8 = DK 
A27 ) .  The last Pythagoreans that Aristoxenus, also the pupil of 
Aristotle, saw are said to be students of Philolaus and Eurytus of 
Tarentum (D.L. 8.46 = DK A4) . Aristoxenus is clearly the source 
for this list of the last Pythagoreans and hence it is likely that he is 
also the source for the statement that Philolaus is from Tarentum. 
However, Aristoxenus is clearly most interested in the last genera
tion of Pythagoreans and might well be giving Philolaus' home in 
the later part of his life while Meno is referring to his city of origin. 
It is certainly clear that Croton was the main Pythagorean center up 
to the attack on the society in 454, whereas Tarentum grows in 
importance later and as the home of Archytas is important in fourth
century Pythagoreanism. 5 

Beyond this chronological outline the details of Philolaus' life are 
unknown to us.6 However, it is important to look at his chronological 
relationship first to other Pythagoreans and then to other thinkers 
in the Presocratic tradition. The most likely dating for Pythagoras 
himself (569-494) would have him dying twenty-five years before 
Philolaus' birth. There is no good evidence that he wrote anything.7 
Hippasus of Metapontum seems to have been active in the first part 
of the fifth century so that he may have been in his old age while 
Philolaus was growing up. Hippasus is joined to Heraclitus by Aris
totle (Metaph. 1 ,  98p7) as believing that fire is the basic principle. 
He is associated with experiments showing the relationship between 
the whole number ratios and the basic musical intervals. In a num
ber of ways he is portrayed as a maverick. He argues for democratic 
reforms at Croton during the first uprising against the Pythagoreans 
(509) and is tied to the split between mathematici and acusmatici. He is 

5 For Tarentum as the center of Pythagoreanism in the later period see Minar I 942: 86ff. 
Wuilleumier ( I939: 567) suggests the view that I adopt in the text. Burkert ( I 972: 228 n. 48) 
leaves the matter undecided. 

• The story at D.L. 84 that Philolaus was killed because he was thought to be aiming at a 
tyranny is clearly a confusion with Dion who is mentioned in the context and did have such 
a death. 

7 For the chronology of Pythagoras' life see Minar I 942: I 33-5 and Burkert I 972: I wff. For 
the evidence about Pythagoras' writings or the lack of them see Burkert I972: 2 I8-2o. 
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grouped with the mathematici whom the acusmatici even say to be 
followers of Hip pas us rather than Pythagoras. In some reports he is 
said to be punished for revealing mathematical secrets. Demetrius of 
Magnesia (D.L. 8.84) says that he wrote nothing, although others 
said that he wrote a MvcrTtKOS ;\6yos to traduce the master (D.L. 
8 .  7), but even were this later story true it is clear that he wrote 
no philosophical treatise. His name is often confused with that of 
Hipparchus. IfHipparchus is an historical figure he seems to belong 
to the time of Lysis.8 

Lysis would appear to be a contemporary, perhaps slightly older, 
of Philolaus. Unlike Hippasus we have no evidence for any philo
sophical beliefs of Lysis at all. After his escape from the burning of 
Milo's house in Croton (454) ,  he went to Thebes. He is most famous 
in the tradition as the teacher, in his old age, of Epaminondas, the 
great Theban general of the fourth century. Epaminondas was prob
ably born around 4 I O  and thus could have been taught by Lysis in 
the 390s and 38os when Lysis was in his 70s and 8os. He seems to 
have died and been buried in Thebes sometime before 379· A spuri
ous letter of his addressed to Hipparchus survives and one report 
says that a book under Pythagoras' name was really by Lysis, but we 
have no good evidence of his writing a book. It is significant that in 
the Phaedo it is Philolaus that Socrates mentions as the teacher of 
Simmias and Cebes at Thebes rather than Lysis.9 It may be that 
Plato knew more of Philolaus from his visit to Sicily or it may 
indicate that Lysis was more famous for his mode oflife than for any 
philosophical beliefs. 

As mentioned above Eurytus seems to be both the pupil of 
Philolaus and a fellow teacher and thus was probably born about 
450 or 440. Archytas seems to be the source for the famous story of 
Eurytus' identification of man or horse with a specific number and 
illustration of this identification by making pebble drawings of men 
and horses. A spurious work On Luck is assigned to a Eurysus but 
there is no good evidence that Eurytus wrote anything.10 

Archytas ofTarentum is the last of the famous Pythagoreans and 

8 For Hippasus see DK 18 and Burkert 1 972: 2o6ff. For the correct account of the relation
ship between Hippasus and the acusmatici and mathematici see Burkert 1972: 1 93-4. For 
Hipparchus see Burkert 1 972:  459 n. 63. 

9 For Lysis see DK 46. There is a spurious letter of Lysis to Hipparchus (Hippasus D.L. 8.42) 
for which see Burkert 1 961 .  

1° For Eurytus see DK 45· See Thesleff 1 965: 87-8 for Eurysus nepl wxas. 
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is presented as a pupil of Philolaus in some reports (Cic. De or. 

3·334· I 39 = DK 44 A3) .  He is most famous as the contemporary 
and friend of Plato (428-348) for which the major evidence is the 
Platonic letters. Aristoxenus wrote a life of Archytas and Aristotle 
wrote three books on the philosophy of Archytas. He served as gen
eral of Tarentum seven times and supposedly was never defeated. 
He is credited with being the first to make the study of mechanics 
systematic. There are charming stories told about his love for 
children including his invention of a rattle to keep them entertained. 
He was a formidable mathematician and we have some fragments 
both from mathematical and philosophical treatises. 11 

Ecphantus and Hicetas of Syracuse are two rather shadowy figures 
that some have thought to be the literary creation of Heraclides of 
Pontus. However, since their views seem to have been mentioned 
by Theophrastus, it seems probable that they are historical figures. 
It is difficult to date them, but they seem to be later than both 
the atomists and Philolaus and may be contemporaries of Archytas. 
Ecphantus is reported to have explained all things in terms of atoms 
and void, although he said that atoms were limited in number. Both 
Hicetas and Ecphantus said that the earth moved, but they put it in 
the center of the cosmos and made its movement axial rotation. 
They may have written books but we have no evidence for them.12 

Thus after Pythagoras himself there are really just three promi
nent names in Pythagoreanism: Hippasus (c. 530-450?) ,  Philolaus 
(c. 470-385) ,  and Archytas (c. 430-350) .  There is no good evidence 
for any Pythagorean, including Pythagoras himself, writing a book 
before Philolaus (see further below) and after Philolaus it is only in 
the case of Archytas that we can be sure of some writings. There 
were of course many other Pythagoreans in these years, but most of 
them are just names and do not seem to have contributed much to 
philosophical speculations. 

Turning from the specifically Pythagorean tradition to the broader 
tradition of Presocratic philosophy, it is clear that Philolaus belongs 
to almost the very last generation of that tradition, since he is the 
older contemporary of Democritus (b. c. 460) . When Philolaus was 

11 For Archytas see DK 47, Guthrie 1 962: 333-6 and Lloyd 1 990. Despite Burkert's doubts 
( 1 972: 379-80 n. 46) F1 of Archytas is likely to be genuine. See Huffman 1 985. 

12 For Ecphantus and Hicetas see Burkert 1972: 341 n. 1 7  and Guthrie 1 962: 323-9. 
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thirty (c. 440) both Anaxagoras (c. 500-428) and Empedocles 
(c. 495-435) will have published their work and it is these figures 
who will have represented the forefront of philosophy as Philolaus 
was developing into a mature philosopher. In fact the fragments of 
Philolaus do show some clear ties to Anaxagoras (see F3) .  If the 
tradition of Zeno (b. c. 490) publishing his book early in his career 
is true, it would be a little older than these works. Philolaus would 
look back to Parmenides (b. c. 5 I 5) and Heraclitus (c. 540-480?) as 
belonging to the previous generation and Pythagoras himself as even 
older. Alcmaeon came from the same polis as Philolaus and is some
times mistakenly identified as a Pythagorean in the later tradition. 
Alcmaeon's dates are controversial, but he probably does belong to 
the fifth century and flourished in the first rather than the second 
half of it so that one would expect that Philolaus would become 
familiar with his views while growing up in Croton. Alcmaeon is 
known for his views on medicine and in particular for his account of 
the composition of the human body in terms of a balance of oppo
sites and for his account of the senses in which he identifies the brain 
as the seat of sensation.13 

If we turn from Presocratic philosophers to mathematics and sci
ence, it is important to note that Philolaus is a contemporary of 
Hippocrates of Chios and Theodorus of Cyrene, two pioneering 
figures in Greek mathematics, the former of whom may have been 
the first to write an Elements. The astronomers Oenopides of Chios, 
who discovered the angle of the obliquity of the ecliptic, and 
Euctemon and Meton of Athens are also contemporaries. Medical 
theory was also making important advances in Philolaus' lifetime. 
Hippocrates of Cos is once again his contemporary and some of the 
treatises in the Hippocratic corpus date to Philolaus' lifetime.14 

With Philolaus' position in both the Pythagorean and the Preso
cratic tradition before us, it is important to raise the question of 
what it means to be a Pythagorean rather than simply a Presocratic 
or physikos. A number of people get called Pythagorean in the 
ancient tradition whom few modern scholars would recognize as 

13 For the dates of Anaxagoras see Sider I98I: I-I I and Mansfeld I97g-8o who argues for a 
late arrival in Athens and late publication of the book. For Alcmaeon see Mansfeld I 975 
and Lloyd I 975· 

14 For the dates ofHippocrates and Theodorus see Proclus, in Euc. 66.4 = DK 42A1 .  See also 
Burnyeat I978: 499 n. 33· 
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Pythagoreans. Empedocles, Parmenides and Alcmaeon are clear 
examples.U' These later figures come to be associated with the 
Pythagoreans in part simply because they come from southern Italy. 
In some cases, notably Empedocles, there is enough similarity in 
their thinking to reputed Pythagorean views for them to earn the 
label. However, we must be wary of supposing a great deal of ortho
doxy in philosophical beliefs among supposed Pythagoreans. If we 
compare figures who are universally recognized as Pythagoreans 
such as Hippasus, Philolaus, and Archytas, we see that their philo
sophical views and interests differ considerably. All show some 
interest in mathematics, but, while Archytas is clearly interested in 
genuine mathematical problems such as the duplication of the cube 
and Hippasus may have worked on the problem of incommensura
bility, there is no evidence that Philolaus was a serious mathemati
cian.16 Instead Philolaus wants to apply basic mathematical ideas to 
philosophy in the same way that Plato does in the Timaeus and 
elsewhere. Again, Philolaus has a strong interest in medicine that 
does not appear in Hippasus or Archytas. While Philolaus posits 
limiters and unlimiteds as the foundation of all reality, Hippasus 
makes fire the basic principle. There is not time here to do an ex
haustive comparison of these three figures, but the point is that the 
Pythagorean tradition admits a wide range of philosophical ideas 
and interests and we should be wary of assuming that there was a 
rigid set of philosophical dogmas accepted by all Pythagoreans. 

Plato's mention of the contribution of Pythagoras in the Republic 
( 1 0, 6oob) first and foremost emphasizes the way of life that he 
handed on to his followers. What I would like to suggest is that it is 
in living a certain sort of life that one becomes a Pythagorean. Fol
lowing such a life may presuppose accepting certain beliefs that may 
be loosely called philosophical, but it need not include any very 
extensive philosophical account of the nature ofreality. This way of 
life may have been constituted by certain rules about food and cloth
ing as are famous from the Pythagorean tradition, notably the ban 

15 For Empedocles as a Pythagorean see D.L. 8.54. Alcmaeon is called a pupil of Pythagoras 
in D.L. 8.83 and simply a Pythagorean in lamblichus, VP 1 04, 267 and Philoponus in de An. 
88, despite the fact that Aristotle clearly distinguishes him from the Pythagoreans (Metaph. 
g86a27ff) , lamblichus includes Parmenides in his list of Pythagoreans ( VP 267) .  

16 For Hippasus' mathematics see von Fritz 1 945b. For Archytas on the duplication of the 
cube see Heath 1921  1 .  246-g. For Philolaus see Huffman ( 1 988) . 
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on eating beans. However, it undoubtedly also included certain 
moral principles such as the exhortation to live a simple life and to 
practice temperance and may have called for some sort of communal 
livingY In the modern world we may say that someone is a Catholic 
without therefore being at all clear what he believes on a whole 
range of philosophical issues. Being a Pythagorean in the ancient 
world may entail more in terms of philosophical beliefs than being 
a Catholic does in the modern world, but we should be wary of 
assuming that too much is entailed. The reason that Philolaus is a 
Pythagorean and Alcmaeon is not is that Philolaus lived a Pytha
gorean life while Alcmaeon did not. However, within the Pythagorean 
life very few people were interested in abstract philosophy as were 
Hippasus and Philolaus. At least we have a wealth of names of 
Pythagoreans who seem to have made no contribution in these 
areas. A Pythagorean could become a philosopher of the Presocratic 
sort (a physikos) ,  a mathematician, a physician or even a leading 
general, but none of these pursuits were demanded of him as a 
Pythagorean. When Philolaus came to write his book he probably 
looked to Anaxagoras, Alcmaeon, Empedocles, and Parmenides as 
his predecessors as much as to any Pythagorean. Plato's Phaedo with 
its discussion of a variety of views about the soul and the clearly 
open-minded consideration of them by supposed Pythagoreans such 
as Simmias, Cebes, and Echecrates shows that not even precise 
philosophical views on the nature of the soul are dictated to those 
who live a Pythagorean life. 

In the tradition several types or grades ofPythagoreanism are dis
tinguished. The most prominent distinction is that between the 
mathematici and the acusmatici. The accounts of this split are some
what confused in the sources, but Burkert has brilliantly shown that 
the original version is that found at Iamblichus, Comm. math. 76. I gff 
and that this account ultimately goes back to the excellent authority 
of Aristotle.18 The acusmatici are said to be recognized as genuine 
Pythagoreans by the mathematici, but the acusmatici are said not to 
regard the mathematici as real Pythagoreans but to say that they are 
really followers of Hippasus. The mathematici deny this and say that 
"all things come from that man [Pythagoras] ". When he first came 

17 For the way oflife offourth-century Pythagoreans see Burkert 1972: 204/f. 
18 Burkert 1 972:  1 92-208. 
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to Italy, they say, Pythagoras was unable to teach the older men 
proofs for all he said because they were wrapped up in public affairs 
and did not have the time. Accordingly they only learned the pre
cepts governing the proper way of life without learning the argu
ments for them. The young, on the other hand, having the time 
to devote themselves to IJCX6TJI..ICXTCX (mathematical studies including 
music) learned the proofs and arguments. These later became the 
mathematici and the former the acusmatici. Since this split is associated 
with the name ofHippasus, it is probably to be dated in the first half 
of the fifth century, although these internal troubles could be tied to 
the external troubles around 454· 

Philolaus will have come to maturity after this split arose and is 
clearly to be placed on the side of the mathematici, given the emphasis 
on mathematics (including music) in the fragments. However, it 
need not be assumed that the mathematici completely abandoned the 
way of life followed by the acusmatici. The fact that they recognized 
the acusmatici as genuine Pythagoreans suggests that there was some
thing common to the two groups and this common ground might 
include shared notions as to the proper way to live one's life. In the 
Phaedo Philolaus is reported to teach that one should not commit 
suicide, which shows his interest in ethical matters that would be 
shared with the acusmatici, but this is very likely to be oral teaching 
and not to have appeared in his book On Nature. 

There are two main traditions about Philolaus' publication of 
books and it is crucial not to get them confused.19 Both are reported 
in Diogenes' life of Philolaus, but are also found in other sources. In 
one tradition Philolaus is reported to have written just one book, 
from which Plato is supposed to have copied the Timaeus. Diogenes 
cites Hermippus (third century Bc) as the authority for this story: 

yeypacpe Se j3ij3Aiov ev, 0 <p1")0"1V �Ep(..II1T1TOS AEYEIV TIVCx TWV 
avyypacpewv nAchwva TOV <piAOO"O<pOV Tiapayevo(..IEVOV eis 
�IKEAiav 1Tpos tnovVO"\OV wvi]aaa6m Tiapa TWV avyyevwv TOV 
<l>iAOAaov O:pyvpiov 'AAe�avSp!Vwv (..lvwv TETTap<XKovTa Kai 
81TeOOev (..IETayeypacpevm Tov Ti(..lmov. hepo1 Se Aeyova! Tov 
nAchwva Aaj3eiv mJTa, Tiapa tuowaiov 1TCXpa!T1")0"Cx(..IEVOV EK Tf\S 
<pVAaKf\S veaviO"Kov CxTI1")YI..IEVOV TWV TOV <l>iAOAaov (..la61")TWV. 

(D.L. 8.85) 

19 Burkert ( 1972: 223ff n. 27) points out that Wiersma ( 1 942) first correctly analyzed the 
tradition. 
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He has written one book which, according to Hermippus, some one of 
the prose authors said Plato the philosopher bought from the relatives 
of Philolaus for forty Alexandrine ( ! )  minae, when he was visiting 
Dionysius in Sicily ,from which he copied the Timaeus. Others say that 
Plato received it because he had procured from Dionysius the release from 
prison of a young disciple of Philolaus who had been arrested. 

This story is current even earlier than Hermippus, as is shown by the 
following lines of Timon the sillographer (320-230) which say in 
reference to Plato: 

lTOAAwv 5' apyvpiwv 61-iyT)v i)AM�cxo ���Aov, 
ev6ev Cx1Tcxpx61-1EVOS TII-ICX\Oypcxcpeiv EOI56:x6fls. (Fs4 = DK 44 A8) 

You paid a lot of silver for a little book, starting from which you learned 
to write the Timaeus. 

Once again there is the emphasis on one book and a connection to 
the Timaeus. Although the plagiarism story is of course absurd, that 
is no reason to reject the existence of Philolaus' book. The fragments 
we have from that book do show a general similarity in content to 
the Timaeus. This may have been enough to start the slander of Plato 
which probably goes back into the fourth century with other such 
accusations. 20 

The second tradition consistently refers to three books rather than 
one and has Plato asking Dion in a letter to buy them for I OO minae. 
There is no mention of the Timaeus in this tradition and the wording 
suggests that these books were not written by Philolaus himself, but 
are simply in his possession. This story is mentioned in Diogenes' life 
ofPhilolaus and a number of other sources but is stated most fully in 
Diogenes' life of Plato (3 .9) .21 

t.EyovO'\ 5e TIVES, wv eaT! Kcxi :Lchvpos, OTI lliwv1 ETIECJTEIAEV eis 
LIKEAJCXV wvi]acxa6CXI Tpicx �I�Aicx nvecxyop!KCx 1TCXpa <l>!AOAO:ov 
llVWV EKCXTOV. 

Some say, among them Satyrus [second half of third century] , that he 
wrote Dion in Sicily to buy three Pythagorean books from Philolaus for 
roo mznae. 

That these three books are not by Philolaus is made even clearer at 

20 On the charges of plagiarism against Plato see Burkert 1 972: 226-7 n. 40 and 4 1 .  
21 See also D.L. 8.84, Gellius 3 · 1 7. 1 ,  lamblichus, VP 1 99 and Cic. Resp. 1 . 16. 
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llEXPI Be <l>Jf..of..aov ovK Tjv Tl yvwvm Tiv6ay6pe1ov B6y!la· oihos 
Be jlOVOS e�i)VeyKE TCx Bla[36T)TO Tpia f3if3:Aia, 0: TIMTWV ElTECiTEIAEV 
eKaTov llVWV WVfl6fivm. 

Until the time of Philolaus it was not possible at all to learn the Pytha
gorean teaching. But he alone brought forth the famous three books which 
Plato asked in a letter to be bought for 100 minae. 

Here Philolaus is said to "bring forth" (e�i)veyKe) the three books, 
which surely indicates that he made them public rather than that he 
wrote them. It is now recognized that the three Pythagorean books 
in question must be the tripartitum referred to at D.L. 8.6 consisting 
of On Education, On Statesmanship, and On Nature and supposedly writ
ten by Pythagoras himself, but which are really forgeries of the third 
century. The letter of Plato to Dion asking him to purchase the 
books from Philolaus was probably a forgery used to establish the 
authenticity of the tripartitum. 22 

This second tradition then is likely to be a fabrication of the third 
century. However, the first tradition, according to which Philolaus 
wrote one book that bore some resemblance to the Timaeus, should 
be accepted. Menon, the pupil of Aristotle, is clearly using a written 
source for the rather detailed account of Philolaus' medical views 
that he gives in his history of medicine so that the book must have 
been available still in the later part of the fourth century.23 As 
Burkert points out, Aristotle also had the book and was not just 
relying on oral sources, as is made clear by the language he uses in 
discussing Pythagorean cosmogony: 

oi j.leV OVV Tiv6ay6pE101 lTOTEpov OV lTOIOVO"IV i) TIOJOVO"I yevemv 
ovBev BeT BIO"Tcl�EIV" <pavepws yap f..eyovmv ws 0 0 0 

(Metaph. I09I a 1 3ff) 

There is no need to dispute whether or not the Pythagoreans make a 
generation [of things eternal] ,for they clearly say . . .  

Aristotle's remark only has force if he is pointing to a text to support 
his point. (The text is in fact preserved as F7 of Philolaus. )  

22 For the tripartitum see Burkert 1972: 225, Diels 1 890, and Thesleff 1 965: 1 70-2. For the 
letter of Plato to Dion as a forged preface to the tripartitum see Burkert 1 972: 224 n. 30. 

23 DK 44A27. 
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This book of Philolaus is also likely to be the first book written 
by a Pythagorean. The idea that Philolaus was the first to make 
Pythagorean ideas public is found in the report at D.L. 8. I 5 quoted 
above and is repeated in several other sources all in connection with 
the suspect story of Plato's purchase of the three books.24 But the 
idea that Philolaus was the first Pythagorean to publish a book 
is supported by testimonia that do not mention the three books. 
Thus D.L. 8.55 joins Empedocles to Philolaus as the first to make 
Pythagorean ideas public. But most important is a statement made 
in Diogenes' life of Philolaus (8.85) on the authority ofDemetrius of 
Magnesia (fl.5o Be) : 

To\h6v <J>flO"l Llfli-11'\TplOS ev '01JWVVIJOIS npwTov EK5o0vm Twv 
nveayop!KWV nepi q>Vcrews, wv apx'I'J i)5e . . . 

According to Demetrius in his work Men of the Same Name, 
Philolaus was the first of the Pythagoreans to publish On Nature, of 
which the beginning is as follows . . .  [ F1 ] 

This statement, combined with the fact that we also have good 
ancient evidence that neither Pythagoras himself nor the most 
prominent Pythagorean thinker of the early part of the fifth century, 
Hippasus, wrote anything, makes it likely that Philolaus' book, 
perhaps entitled On Nature and appearing sometime in the later 
part of the fifth century, was in fact the first book written by a 
Pythagorean. 25 

With the passage of time a number of books came to be forged 

•• Iamblichus, VP 1 99 and Eusebius, adv. Hierocl. 64 = DK 44A8. 
26 Zhmud', in an interesting article with which I agree in many respects, casts doubt on the 

assertion that Philolaus was the first to write a book ( 1 989: 2 72) .  He refers to "the evidence 
for the existence of writings by Hippasus, Alcmaeon, Menestor, Hippon and some other 
Pythagoreans . . .  " But there are problems with all of these figures. Alcmaeon probably did 
write a book, but is almost surely not a Pythagorean. We do have enough reports about 
Hippasus to suggest that he could have written a book, but how are we to deal with the 
assertion at D.L. 8.85 that Philolaus was the first Pythagorean to write a book and the 
corresponding statement at D.L. 8.84 which states explicitly that Hippasus wrote nothing? 
Menestor is a very shadowy figure. He probably did write a book, but so far as we can tell 
it was limited to botanical topics. His identification as a Pythagorean is based only on 
Iamblichus' catalogue (which includes Parmenides and Melissus as Pythagoreans). Fur
thermore, the evidence for his date is so insecure that he may just as easily have written 
after Philolaus as before. I would be the first to admit that we cannot be certain that 
Philolaus was the first Pythagorean to write a book, but that hypothesis makes the best 
sense of the evidence which we have. 
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in Philolaus' name, perhaps beginning as early as the late fourth 
century BC. Demetrius of Magnesia in the first century BC still 
knows that Philolaus wrote only one book nepi cpvcrews (D.L. 8.85 ) ,  
but Claudianus Mamertus in  the fifth century AD refers to "many 
volumes" written by Philolaus (2 .3  = F22) .  The central genuine 
fragments dealing with limiters and unlimiteds, and agreeing with 
Aristotle's testomony (Frs. I ,  2, 4-7) are referred to by Demetrius 
(F I )  and by Nicomachus (Ench. 9 = F6) as coming from the book 
nepi cpvcrews. Stobaeus (Eclogae 1 .2 r .  7) presents F2 and 4-7 under 
the title of On the Cosmos (nepi KOO"iJOV) , but this appears to be a 
variation introduced because Stobaeus' own chapter heading is nepi 
KOO"iJOV. Likewise the genuine F I 3  is cited as from On Nature in the 
Theologumena arithmeticae ( 25.  I 7) . Theo Smyrnaeus also refers to the 
title On Nature ( w6. I o) .  

On the other hand late sources give us titles of what are probably 
forged books. Stobaeus presents the spurious F2 I as from a work 
titled On the Soul (nepi �vxfis - 1 .20.2) . Claudianus Mamertus 
quotes a spurious fragment from the third book of On Rhythms and 
Measures (nepi pv6iJ(;)V Kai iJETpwv - or nepi ap16iJWV Kai iJthpwv? -

see F22 ) .  But the most intriguing title is the BOI<xat which is referred 
to by both Proclus and Stobaeus. Proclus ( in Euc. 22.9 = F 1 9) re
gards the Bacchae as presenting a secret teaching about the gods, and 
this would fit well with the spurious material relating gods to geo
metrical figures which he assigns to Philolaus elsewhere ( in Euc. 
1 30.8 etc. - see A q) .  The problem is that Stobaeus assigns F 1 7, 
which appears to be genuine, to the Bacchae. One might use this to 
argue against the authenticity of F 1 7, but too much is unknown 
about the later external tradition to use it to rule against a fragment 
that appears genuine on internal grounds. Perhaps Bacchae is a late 
title given to On Nature (and Proclus' material about gods did not 
come from it) , or more likely Stobaeus (or some excerptor) who was 
working with many books of Philolaus in front of him simply made 
a mistake in assigning F 1 7  (and the missing F r 8) to the Bacchae. 

1 6  



2. A U T H E N TICIT Y 

The controversy about the authenticity of the fragments of Philolaus 
has been raging since the publication of the first and only book
length interpretive study of the fragments by Boeckh in I 8 I g. As late 
as I g62 the question was still undecided, with scholarly opinion 
about equally divided between the two sides, so that Guthrie in the 
first volume of his History of Greek Philosophy leaves the question in 
doubt, although he admits that "those who impugn the fragments 
do not seem to be at their best on the subject" (33 I ) .  However, 
Waiter Burkert's masterful treatment of the question in Weisheit und 
Wissenschaft published in German that same year (English transla
tion by Minar [ I 972] )  has produced a new consensus that a core of 
the fragments ( I -7, I 3 , and I 7) is genuine. Thus Barnes ( I g82) ,  
Kahn (in Mourelatos [ I 974] I 6 I -85) ,  and Schofield (KRS I 983) in 
the main accept Burkert's conclusions.l I hope that the discussion of 
Philolaus' philosophy based on Fragments I -7,  I 3, and I 7 which 
is provided in the body of this book will further strengthen this 
consensus. 

However, although I agree with Burkert on the authenticity of 
these central fragments and accept the criteria he uses to determine 
the authenticity or spuriousness of individual fragments, there are a 
few important cases where I differ in the application of those crite
ria. Thus, while I accept as spurious everything Burkert does, there 
are a few cases where it does not seem to me that we can accept as 

1 Barnes confuses matters somewhat in the introduction to the second edition where he con
fesses to doubts about the authenticity ( 1 982: xx) . His reasons for doubt are ( 1 )  his rejection 
of one of Burkert's grounds for authenticity, the argument that Philolaus' book appears to 
be the basis for Aristotle's account of the Pythagoreans and ( 2) his impression, on rereading 
the fragments, of the strong similarity between them and the Pythagorean pseudepigrapha. 
He says that he will remain skeptical pending a thorough philological study of the frag
ments. I have attempted to provide the latter in my commentaries on each of the fragments. 
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authentic fragments and testimonia which he regarded as authentic, 
notably F6b and testimonia A q .  and A26. The authenticity of these 
fragments and testimonia, which have to do with Philolaus' sup
posed geometrical theology (AI 4) and arithmology disguised as 
music theory (F6b and A26) , is crucial to Burkert's overall view of 
the nature of Philolaus' philosophy and in particular to his claim 
that early Pythagorean philosophy is based much more on number 
mysticism than it is on rigorous mathematics. My rejection of these 
fragments naturally leads to a different assessment of the role of 
number in Philolaus' philosophy, but is not based on an assumption 
of that role, but rather arises out of detailed consideration of the 
contents of those testimonia and fragments. The authenticity ques
tion must be addressed for each individual fragment and I have 
done that below for both the genuine and spurious fragments. How
ever, there are certain general problems having to do with the tradi
tion about and authenticity of Philolaus' book and the tradition 
of Pythagorean pseudepigrapha which will be addressed in this in
troduction. I will begin by examining the general nature of the 
pseudepigraphical writings and then consider the specific case of 
Philolaus in light of this tradition in an attempt to respond to the 
major arguments that have been brought against their authenticity. 

It sometimes seems as if most of the questions about the authentic
ity of ancient works are the results of over-zealous philologists who 
determine that a given work is not "worthy" of one of the great 
classical authors.2 Indeed, in the case of most ancient authors the 
presumption is that anything handed down in their name is authen
tic and a large onus of proof must be placed on any scholar who is 
doubtful. However, the situation is almost reversed in the case of 
ancient Pythagorean writings. In this case there is a large body of 
demonstrably spurious material, but only a very meagre number of 
texts that can with some confidence be regarded as genuine works 
of Pythagorean authors of the fifth and fourth century. For the sake 
of a rough comparison it is enough to note that Thesleff's collection 
of the pseudepigrapha is over 200 pages long while the fragments 
of early Pythagoreans in DK which are likely to be authentic (i.e. 

2 Bywater applies this nebulous criterion of "worthiness of a great mind" to Philolaus when 
he requires, as one of the standards of authenticity, that the fragments show "the coherence 
by which an original effort of mind is distinguished from a mere compilation" ( 1 868: 29) . 
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some of Archytas and Philolaus) cover only ten or twenty pages at 
most. In the face of this evidence, any fragment that purports to be 
by an early Pythagorean has to be regarded with the most extreme 
skepticism and subjected to minute analysis. 

Just how obviously spurious most of the pseudepigrapha are can 
be seen from a few noteworthy examples. The Timaeus Locrus is the 
most famous case. It is correctly described as a precis of Plato's 
Timaeus and follows the main outlines of that dialogue very closely, 
but does nonetheless "correct" Plato in light of Aristotle's criticisms. 
Yet it is presented as a treatise by the Timaeus whom Plato used as 
the main speaker in his dialogue and is accepted as the model Plato 
followed by later Neoplatonists such as Proclus. It may be that the 
Timaeus Locrus, at least in part, arose not too long after Plato. There 
are intriguing connections with Aristotle and the early Academy, 
although it is first quoted by Nicomachus in the second century AD.3 
What is most important to note is that, apart from a Doric color
ing to the language, there is no real attempt to make the treatise 
archaic. It uses Platonic and Aristotelian terminology freely and 
presupposes Platonic and Aristotelian concepts. Needless to say there 
is nothing in it that corresponds with the more "archaic" Pytha
goreanism of the fifth century as Aristotle reports it. 

The situation is much the same with the most famous of the other 
forgeries, the writing ascribed to Ocellus.4 In this case the treatise is 
not simply a precis of a specific Platonic or Aristotelian work, but 
nonetheless it does contain several passages that are taken word for 
word from Aristotle's On Generation and Corruption, so that it was re
garded as the work which was the original of Aristotle's treatise by 
some of the Neoplatonists (Syrian us, in Metaph. I 75 · I I ) .  Similarly, 
two different treatises are ascribed to Archytas on the topic of "uni
versal assertions," which put forth a theory of categories.5 While 
these treatises do show some differences in treatment both among 
themselves and from Aristotle's Categories, they nevertheless put for
ward a theory of exactly ten categories with exactly the same names 

3 See Marg's text and commentary ( 1 972) ,  Thesleff ( 196 1 ) ,  and Ryle ( 1 965) .  The latter's 
account of the origins of the Timaeus Locrus is fantastic, but his study of its characteristics is 
valuable. 

4 See Thesleff ( 1961 )  and the edition by Harder ( 1 926) . 
5 See Thesleff ( 1 965) and ( 1 96 1 )  and Szlezak ( 1972) who dates nepl TOV Ka66i\ov i\6yov 

between 50 BC and AD 1 50 while Ka6oi\1Koi i\6y01 5eKa is much later still. 
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as Aristotle's categories. Once again some figures in the later tradi
tion regarded them as the originals on which Aristotle based his 
work (see Thesleff I 965: 2 I ) .  The vast majority of the pseudo
Pythagorean texts fit this pattern of relatively obvious dependence 
on Platonic and Aristotelian conceptions with only the Doric dialect 
to speak for their authenticity. Similarly they have little in common 
with the Pythagoreans that Aristotle describes as working in the fifth 
century. 

It is of course natural to ask why such forgeries arose. Who thought 
they were fooling whom about what and when? This is a complex 
question that cannot be treated in full here.6 Certainly there is 
enough variety in the texts that one explanation will hardly be suffi
cient to explain the whole mass. However, some important general 
observations can be made. First, it is one of the most salient doc
trines of the Pythagoreanizing Neoplatonic tradition that the truth 
about reality was given as a revelation of the gods very early on in 
human history to certain important figures, most notably Pythagoras, 
who then brought that view to humanity. Greek philosophy is then, 
in so far as it is true, seen as the unfolding of the original Pytha
gorean revelation with some false steps, mostly by Aristotle. What in 
effect happens is that Platonism comes to be identified with the 
divine revelation given to Pythagoras and hence as Pythagoreanism. 
O'Meara ( I g8g) has carefully traced this tradition from Numenius 
in the second century AD through lamblichus' central work, On 
Pythagoreanism ( third-fourth century AD) , to Syrianus and Proclus 
in the fifth century AD. I t  is obvious that such an attitude towards 
the history of philosophy provides a fertile soil in which forgeries 
may grow. All the texts of Plato and Aristotle which unfold the 
Pythagorean revelation survived, but there was precious little to 
point to in the way of original Pythagorean texts to support the 
thesis that philosophy was ultimately of Pythagorean origin. Cer
tainly Aristotle's characterization of early Pythagoreanism as just a 
rather odd variety of Presocratic thought could not be accepted. 

However, despite the fact that the Neoplatonic attitude to Pytha
goras provided an ideal motive for forgeries, most of the pseudepi-

' Thesleff ( I  g6 I) gives a thorough discussion. While his edition of the texts and introduction 
to them is invaluable, and his view that the texts mostly belong to the Hellenistic period is 
convincing, the details of his account of the origin of the treatises go far beyond the evidence 
we have. 
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grapha are clearly earlier than the Neoplatonists we have talked 
about so far. The Timaeus Locrus is referred to already in the second 
century AD and the first mention of Ocellus goes back even further, 
to the first century BC. Nonetheless, even if the forgeries do not 
arise among the Neoplatonists, the Neoplatonic attitude towards 
Pythagoras and hence the motive for forgery could go back much 
earlier. 

It does not go back to Aristotle. Aristotle does startle us, in the 
account of his predecessors' views on causation in Book I of the 
Metaphysics (g87a2g) , when he asserts that Plato's philosophy fol
lowed that of the Pythagoreans in most things. However, he also 
says that there were features that were unique to Plato and in his 
account of the origins of Plato's philosophy he emphasizes Cratylus, 
the follower ofHeraclitus, and Socrates. Indeed, the Platonic theory 
of forms is explained as originating from these influences without 
any mention of the Pythagoreans, although it is true that Aristotle 
connects Plato's theory of the "participation" of things in forms with 
a Pythagorean theory of things "imitating" numbers. Nonetheless, 
Aristotle is crystal clear that there are crucial points that distin
guish the Pythagoreans from Plato. First, while Plato is said to agree 
with the Pythagoreans in regarding numbers as the causes of being 
of everything else, he posited a separate realm of mathematicals 
between forms and sensibles, whereas the Pythagoreans did not 
separate numbers from things or posit a separate realm of mathe
maticals. Secondly, Plato is said to resemble the Pythagoreans in 
regarding the one as a substance rather than a predicate of some 
other entity, but whereas the Pythagoreans postulate a single un
limited, Plato uniquely regards the unlimited as a dyad consisting of 
the great and the small. Thus while Aristotle sees a clear connection 
between Plato and the Pythagoreans and even sees advantages to 
the Pythagorean system in some ways (e.g. the fact that they did not 
separate numbers from things) he presents a clear distinction be
tween Plato and the Pythagoreans and certainly does not regard the 
Pythagorean system as worthy of veneration as a divinely inspired 
revelation of the truth. Indeed, he is constantly complaining of its 
shortcomings. 

As has been shown above, this Aristotelian account of things did 
not win favor in the later Neoplatonic tradition and was explicitly 
repudiated in some places (Syrianus, in Metaph. 1 04.gff) . Burkert 
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( I  972:  53ff) has shown that Aristotle's account of the Pythagoreans 
is sometimes represented in the doxographical tradition in reports 
on the Pythagoreans. However, alongside these reports are testi
monia that refer to Pythagoras himself (whom Aristotle seldom 
mentions) and which completely ignore Aristotle's careful distinc
tions between Plato and the Pythagoreans. These testimonia, in 
direct contradiction to Aristotle, assign to "Pythagoras and Plato" 
the Platonic doctrine of the one and the indefinite dyad as first prin
ciples (so the Pythagorean Memoirs at D.L. 8 .25, Aetius I .3 .8, and 
especially Sextus P. 3· I 5 I -67 and M. I 0.248-309) . Thus, some
thing like the Neoplatonic attitude to Pythagoreanism already exists 
in the doxographical tradition alongside the Aristotelian point of 
view. How far back can this attitude be traced? 

There is in fact good evidence that it already existed in one of 
the main sources of the doxographical tradition, Aristotle's pupil 
Theophrastus, and that he derived it from members of the early 
Academy of the late fourth and early third centuries BC. Thus, some
thing like the Neoplatonic view of Pythagoras existed already at the 
time of Aristotle and in contrast to Aristotle's view. At the end 
of his short Metaphysics ( I  I a2 7) Theophrastus makes the following 
statement: 

Plato and the Pythagoreans make the distance between the real and the 
things of nature a great one, but hold that all things wish to imitate the 
real; yet since they make a sort of opposition between the One and the 
indifinite dyad, on which essentially depends what is indifmite and dis
ordered and, so to speak, all shapelessness, it is absolutely impossible that 
for them the nature of the whole should exist without the indifinite dyad; 
they say that it has an equal share in things with, or even predominates 
over, the other principle; whereby they make even the first principles con
trary to one another. (tr. Ross-Fobes) 

This is a clear break with Aristotle's account of the tradition in so 
far as Theophrastus joins the Pythagoreans with Plato as ( I )  positing 
"a great distance" between the real and the things of nature (Aristotle 
consistently portrays the Pythagoreans as not postulating any gap 
between their first principles and the things of nature) ( 2 )  adopting 
the one and the indefinite dyad (which Aristotle labels as specifically 
Platonic) as first principles, and (3)  arguing that it was impossible 
for the world to arise unless the indefinite dyad is postulated along 
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with the one. This virtual identification of Pythagoreans with Plato 
regarding first principles also seems to have been shared by Plato's 
immediate successor, Speusippus. In William of Moerbeke's Latin 
translation of Proclus' commentary on Plato's Parmenides there is a 
passage in which Prod us quotes from Speusippus (F 48T) . Prod us 
introduces the quotation by saying that Speusippus is reporting the 
views of "the ancients" and then continues: 

What does he [i.e. Speusippus] say? " For they held that the One is higher 
than being and is the source if being; and they delivered it from that 
status which is in accord with (its being) a principle. On the other hand, 
they held that given the One, in itself, conceived as separate and alone, 
without the other things, with no additional element, nothing else would 
come into existence. And so they introduced the indefinite duality as the 
principle if beings." 

(tr. after Anscombe and Labowsky in Klibansky and Labowsky 1953: 39-4 1 )  

Although there is some controversy in interpreting this passage, it 
appears that Speusippus regarded these ancients as having first pos
ited the one as a principle that was above being and the source of 
being. However, they then realized that, if this principle alone were 
posited, nothing else would come to be and accordingly introduced 
the indefinite dyad as a principle ofbeings.7 This seems to be exactly 
what Theophrastus is saying when he reports that the Pythagoreans 
and Plato posited a principle at a great distance from reality (i.e. 
the one) , but then recognized that it was impossible for the nature 
of the whole to exist unless there were also another principle, the 
indefinite dyad. Thus, there can hardly be any doubt that the 
ancients to whom Speusippus was referring are the Pythagoreans, and 
it seems likely that Theophrastus is following Speusippus rather than 
Aristotle in his report on the Pythagoreans in the Metaphysics. Accord
ingly it is clear that already among Plato's immediate successors in 
the Academy there was a tendency to equate Plato's mature philo-

7 Burkert ( 1 972: 63) first brought attention to the importance of this passage. Taran ( 1 98 1 :  
35off) argues against Burkert's interpretation, but despite showing some difficulties in 
interpreting the text does not produce a convincing reading. He takes Proclus' statement 
that Speusippus is producing the views of the ancients to mean simply that Prod us, not 
Speusippus, regards these as views of the ancients. However, Prod us' remark makes much 
more sense as an explanation of who Speusippus is referring to with the plural subjects in 
the passage. Burkert's reading of Speusippus is also supported by the tie to Theophrastus 
(Metaph. 1 1 a27) 
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sophy with Pythagoreanism. Certainly there is also abundant evi
dence that the early Academy was fascinated by Pythagoreanism. 

In addition to Speusippus' statement above which ties the Pytha
goreans to what Aristotle tells us is the Platonic pair of principles, 
the one and the indefinite dyad, we have evidence that Speusippus 
wrote a book entitled On Pythagorean Numbers (Philolaus A I 3  = F28 
Taran) .  His successor as head of the Academy, Xenocrates, wrote 
two works on numbers and also a work on things Pythagorean 
(D.L. 4· I 3 ) .  There is also one direct statement by Xenocrates about 
Pythagoras himself (F9) in which he ascribes to the master the dis
covery that the musical intervals have their origin in number. It is 
also clear that the Platonic dialogue with some of the strongest con
nections to the Pythagoreans, the Timaeus, was central in the early 
Academy and Crantor, a member of the Academy in the early third 
century, is reported to have written the first commentary on it. 

Our knowledge of the early Academy is too meagre to be sure 
of all the nuances of the Academic view of the relation between 
Pythagoreans and Plato, but it is clear that the tendency is to iden
tify the doctrines of Plato and Pythagoras even more closely than 
Aristotle does and there is no evidence for the clear distinctions on 
specific points which Aristotle develops. The most plausible read
ing of these divergent views is that Aristotle, based on whatever 
Pythagorean writings and oral traditions he had access to, felt it was 
possible to distinguish Plato clearly from the Pythagoreans. The 
Academic tradition on the other hand seems to have felt that Platonic 
ideas were really just developments of what was already implicit in 
the Pythagorean position. This latter view certainly would contrib
ute to confusion as to what is original to Plato and what is taken 
from the Pythagoreans. What we have is another version of the 
Socratic question, but this time in regard to the Pythagoreans. As 
Burkert points out, the problem clearly has its origin, at least in part, 
in Plato's use of the dialogue form and his reluctance to identify 
himself clearly with any one point ofview ( I 972 :  93) .  

There may in fact be a sense in which the Academic and Neo
platonic attitude towards Pythagoras originates in Plato himself. 
Certainly Proclus (Plat. Th. I .5 ) quotes Plato's description of those 
who first made the limit and the unlimited basic principles (i.e. the 
Pythagoreans) as "dwellers with the gods" (Philebus I 6c8) as evi
dence for the view that a divine revelation of the truth was given to 
the Pythagoreans and that Plato took over "the complete science of 
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the gods" from them. Most modern scholars would take Plato's as
sertion as a literary fashion of some sort and note that he clearly 
seems to take a basic distinction of the Pythagoreans (limiters and 
unlimiteds) and make it his own by developing it within his own 
system, but the Neoplatonists obviously took Plato's remark quite 
literally and, as the evidence given above shows, the early Academy 
appears closer to the Neoplatonist point of view. Given the literary 
form of the Philebus, it is simply very hard to be sure to what extent 
Plato sees himself as simply explicating Pythagorean ideas as op
posed to using them just as a starting point for his own original 
insights. 

Thus the environment of the early Academy was such that several 
different views on the relation between Plato and the Pythagoreans 
could well develop which would contribute to the development of 
treatises written in the name of supposed early Pythagoreans. First, 
those who were hostile to Plato for whatever reason would be inter
ested in showing him as a mere copier of earlier Pythagorean wis
dom and hence be motivated to construct the Pythagorean treatises 
which he copied. Such an attitude to Plato is clear in the story 
current in the third century that he bought a book from Philolaus 
and copied the Timaeus from it.8 Others who are not hostile to Plato, 
but still anxious to glorify Pythagoras and Pythagoreans, would also 
have a motive to develop texts which show Pythagoreans antici
pating Platonic ideas, perhaps even in response to Aristotle's claims 
that Plato developed ideas that went beyond Pythagoreanism. Final
ly, there is the possibility that some members of the Academy or 
other adherents of the Academic view on Pythagoreanism might 
conceive of themselves as writing in the Pythagorean tradition and 
therefore present their own contributions to the Pythagorean tradi
tion under the name of an early Pythagorean.9 There are probably 
other variations on these motivations that could be developed and 
we cannot be sure of the relative importance of these various motives 
given our ignorance about the Academy. There is an important 

8 Charges of copying by Plato do not inevitably mean that his alleged models are forgeries; 
such charges also arise from the "clever" discovery of Platonic ideas in a genuinely early text 
(Burkert 1 972:  227) . 

9 Thesleff ( 196 1 :  76) argues that most of the pseudepigrapha which are in Archytas' name 
and various I taliote names are not really forgeries. He ascribes them to Pythagoreans writ
ing in southern I taly in the third century who adopt a literary fashion of writing in the name 
of Archytas or other early Pythagoreans. 
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point to note about all these motivations, however. All of them 
would lead to documents that show the Pythagoreans working with 
sophisticated Platonic and Aristotelian concepts. It is just such docu
ments that we find in the Pythagorean pseudepigrapha collected by 
Thesleff. There would be no reason to show them as members of the 
Presocratic milieu taking the tentative first steps towards impor
tant later distinctions, nor to show them as the Pythagoreans whom 
Aristotle presents as the somewhat confused predecessors of Plato. 
Indeed this sort of text is not to be found among the pseudepigrapha. 

With this account of the character of the Pythagorean pseudepi
grapha and some of the likely reasons for the genesis of such writings 
as background, it is now appropriate to turn to the specific case of 
Philolaus. The two most prominent reasons that have led scholars to 
reject the authenticity of the fragments are ( r )  Aristotle's failure to 
mention Philolaus' book and (2 ) the assumption that the fragments 
are either all genuine or all spurious. I will discuss Aristotle's rela
tion to Philolaus' book below and focus on the mistaken assumption 
of unity of the fragments first. Boeckh ( r 8 r g: 38) introduced this 
pernicious assumption as part of his defence of the authenticity of 
the fragments and opponents of the authenticity have been quick 
to follow (e.g. Burnet, Bywater, Raven, Frank) . l0 Indeed, it makes 
their case against the fragments very easy; simply focus on the most 
problematic fragments, show that they cannot be genuine and dis
miss the rest with little discussion.11 The justification for this assump
tion seems to be that, since some of the testimonia about Philolaus' 
book mention only one book, all the fragments that survive must 
be from that one book. However, while the one-book tradition for 
Philolaus is fairly early (third century BC) and thus confirms that 
there was only one genuine book of Philolaus, the later tradition gives 

10 Bywater ( I 868: 50) and Burnet ( I 948: 282) state the assumption explicitly and refer to 
Boeckh. Raven is not so explicit, but in responding to Mondolfo's defense of the fragments 
he concedes that that defense works in many cases, but argues that the spuriousness of the 
fragments is likely because of "the unduly large number of such suspicious or unusual 
features" (KR: 309). But this latter point only makes sense if one assumes that all the 
fragments must be taken together to form a unity. Frank was more careful in that he did 
not assume that there was only one book, but his attempt to show the unity of the spurious 
F2 I with Fragments I -7 is incredibly weak. 

11 Bywater's study is particularly deceptive in this way. For example, when he is examining 
anachronisms in the use of expressions found in the fragments, of the eleven examples that 
he gives no less than nine come from one fragment, F2 I, which almost everyone regards as 
spurious ( I 868: 52). Burnet ( I 948: 283) takes it as self-evident that F I 2  is spurious and on 
this basis rejects the rest of the fragments, which he hardly discusses. 
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clear evidence that other books were circulating in Philolaus' name 
(see Pt. I, eh. r above) . Moreover, given the massive amount of 
forgery in the Pythagorean tradition, it is extremely unlikely that 
there should not be some works forged in the relatively famous name 
of Philolaus to go along with the fragments of the book he actually 
wrote. The case of Archytas provides good evidence for this sugges
tion. There are forty-six pages of spurious fragments of Archytas in 
Thesleff's collection ( 1 g6s: 2-48) in comparison with eight short 
pages offragments likely to be authentic in DK. Thus, in the face of 
both the later tradition about Philolaus' "many volumes" and also 
the luxuriant Pythagorean pseudepigrapha, it is totally unjustified 
simply to assume that all the fragments preserved in Philolaus' name 
came from one book and must stand or fall together. We must judge 
the authenticity of each fragment of Philolaus individually and argue 
for its connections to other fragments rather than assuming them. 

In developing criteria to decide the authenticity or spuriousness 
of individual fragments, it must be recognized that the crucial fea
ture which characterizes the Pythagorean pseudepigrapha is the use 
of mature Platonic and Aristotelian distinctions and language. These 
treatises do not try to make the Pythagoreans speak in the terms 
one would expect of Presocratics writing in the fifth century, but 
rather show them as conversant with the developed philosophy of 
the Platonic and Aristotelian schools. Particularly prominent are the 
Platonic ideas of the one and indefinite dyad, the demiurge, tripar
tite structure of the soul, and the world soul, as are the Aristotelian 
distinctions of form and matter, and the distinction between the 
supra- and sublunary spheres.12 A coloring of Doric dialect is the 
only evidence of an attempt to make these texts appear "authen
tic." 13 Most of the scholars who have attacked the fragments of 
Philolaus have done so by attempting to show that like other pseud-

12 Bywater felt that the presence of any metaphysical significance for number or any sophisti
cation in addressing epistemological questions ( r868: 33, 35) was evidence that a fragment 
was spurious, and uses these criteria against the fragments that agree with Aristotle. How
ever, it is surely rash to deny the Pythagoreans any interest in the metaphysical questions 
raised by the Presocratic tradition. 

13 The fact that the fragments of Philolaus are also in Doric need not mean that they are 
forgeries. Burn et ( r 948: 282) particularly emphasized that Philolaus was unlikely to have 
written in Doric since Ionic was the dialect of philosophy and science until the latter part 
of the fifth century. However, Burkert ( 1972: 222ff.) points out that the physician Acron of 
Acragas (tl. c. 430) is supposed to have written in Doric as did the rhetoricians Tisias and 
Corax. Most scholars (including Burnet) accept that Archytas wrote in Doric. He could 
have been following Philolaus' earlier example. 
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epigraphical treatises they assume Platonic and Aristotelian ideas. 
Such attacks are naturally successful since many of the fragments as
signed to Philolaus do have such ideas and are spurious. Where such 
attacks fall down is in their attempt to show that all the fragments fit 
this pattern. 

Particularly problematic for these attacks on authenticity is a 
group offragments ( 1 - 7) which have long been recognized as show
ing strong similarities to Aristotle's reports on the Pythagoreans, 
even by opponents of authenticity. However, very recently both 
Barnes and Philip have tried to argue that Aristotle's reports cannot 
in fact be meaningfully connected with these fragments and on these 
grounds Barnes has been led to doubt their authenticity once again. 
The problem with both Philip's and Barnes's arguments is that they 
do not sufficiently take account of the fact that Aristotle is report
ing Pythagorean views, but always under an interpretation. What 
Barnes and Philip see as differences between Aristotle's Pythagoreans 
and Philolaus 1 - 7  are really just differences between Aristotle's 
interpretation of Philolaus and Barnes's and Philip's interpretation. 
The type of argument which they develop could equally show that 
Aristotle's reports on Parmenides or even Plato are not really based 
on Parmenides or Plato, because his interpretations differ so much 
from modern readings. 

The crucial point is that all the basic conceptual terms which 
Aristotle assigns to the Pythagoreans are also found in Fragments 
1 -7 of Philolaus. The main group of Pythagoreans that Aristotle 
discusses in the first book of the Metaphysics and elsewhere are clearly 
said to have posited the limited and unlimited as first principles (e.g. 
g87a 1 3ff and ggoagff) and are constantly compared with Plato for 
doing so. These Pythagoreans are also said to have emphasized the 
role of number in explaining the world and to have recognized two 
types of number, the even and the odd, along with a third type, 
the even-odd, which is identified with the one (g86a 1g ) .  Aristotle 
connects the even and the odd with the unlimited and the limited 
respectively. These Pythagoreans are also consistently shown as 
interested in cosmology and are said to have seen the whole cosmos 
as a harmonia (g86a3) ,  to have explicitly talked about the generation 
of the cosmos ( 1 0g i a 1 3) ,  and to have introduced a system with the 
earth orbiting around the central fire where a tenth orbiting body, 
the counter-earth, was introduced simply to fill out the perfect 
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number I O  (g86a i 2) .  However, it is precisely these concepts of limit, 
unlimited, harmony, number (divided into the even, the odd, and 
the even-odd) , and the generation of a cosmos around a central fire 
that are prominent in Fragments I -7 of Philolaus.14 

Raven, having correctly recognized that these fragments agreed 
not with the later Platonic account of Pythagoreanism but with 
Aristotle's reports, attacked the fragments on different grounds than 
previous critics, arguing that they were forged on the basis of Aris
totle. In the abstract it is not impossible to assume that someone 
finding no book of Philolaus in existence might accept Aristotle's 
account of the Pythagoreans and compose a book in Philolaus' name 
in accord with Aristotle's evidence. However, the concrete reality of 
the tradition of Pythagorean pseudepigrapha shows that this was 
not in fact the motive for the forgeries and is in fact antithetical to 
the motivation for those forgeries (i.e. to show that Pythagoreans 
anticipated Platonic and Aristotelian ideas) . If these fragments of 
Philolaus were in fact forgeries which tried to be true to early Pytha
goreanism and thus followed Aristotle's account, they would be a 
unique example of such a forgery among the pseudepigrapha. More
over, as Raven himself notes, while many of these fragments are clear
ly closely tied to Aristotle's reports, some of them, although using 
the same conceptual matrix as Aristotle's Pythagoreans, introduce 

u In the face of these clear connections between Philolaus I - 7  and Aristotle, Barnes none
theless rejects Philolaus as the main source for Aristotle, because the connections which 
Aristotle gives between the unlimited and the even and the limited and the odd do not 
"lead to any clear overall understanding ofPhilolaus' theory of principles" ( I 982: 390). But 
this is most likely to be a difference between Barnes's and Aristotle's interpretation of 
Philolaus. Philip ( I g66: I 2 I )  argues that Aristotle is not drawing on Philolaus for three 
reasons: ( I )  for Philolaus limit and unlimited are not the first principles, but rather "an 
eternal being/substance from which they proceed"; (2) in Aristotle "harmonia refers espe
cially to numerical relations in the musical chord (985b3 I) and in the heavens (g86a2)" 
while in Philolaus it has an ordering function in the cosmos; (3) for Aristotle Pythagorean 
numbers are things while "for Philolaus things are limited, unlimited or a mixture and 
number makes them knowable (B4) ." But ( I )  and (2) rest on misreadings of Philolaus. I 
agree with (3),  but it does not seem to me that this discrepancy is best resolved by positing 
a different source than Philolaus for Aristotle, but rather by supposing that it is a result of 
Aristotelian interpretation (see Huffman I g88). Even if we were to accept Barnes's and 
Philip's view that Aristotle is not using Philolaus, but some other unknown Pythagorean 
of the fifth century, as his primary source, this would not have the disastrous results for 
Burkert's arguments for authenticty which Barnes suggests. If we followed Philip and 
Barnes and posited Pythagorean X as the source, it would still remain true that Philolaus 
I - 7  are much more closely connected to Pythagorean X than they are to the Pythagorean 
pseudepigrapha and hence that they are likely to be authentic. 
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ideas which Aristotle did not mention and that therefore could not 
be the work of a forger working from Aristotle (note particularly 
the epistemological theme in F3 and 4 which is lacking in Aristotle) . 
Thus, it surely becomes more plausible to assume that these frag
ments agree with Aristotle's reports on the Pythagoreans because 
they are genuine and derived from Philolaus' book which was one of 
Aristotle's sources. 

We have one important piece of evidence which is independent 
of Aristotle and which shows that there was a genuine book by 
Philolaus in existence in the fourth century to which Aristotle could 
have referred. Aristotle's pupil, Meno, put together a history of 
medicine sometime around the end of the fourth century. Parts of 
this treatise are preserved in a papyrus known as the Anonymus 
Londinensis and they include a discussion of Philolaus' views about 
the origin of diseases (DK A2 7 ) .  This discussion is detailed and 
technical enough that it is surely based on a written text which is 
overwhelmingly likely to be a book by Philolaus. It is true, as has 
been shown above, that the situation in the Academy in the late 
fourth century is such that attribution of Platonic and Aristotelian 
ideas to early Pythagoreans is already a possibility, but it is very 
implausible that Meno, who was a contemporary, would accept 
Academic ideas as belonging to Philolaus when trying to write the 
history of earlier medicine. Moreover, the Academy does not seem to 
have been strongly interested in medical theory and the ideas which 
Meno assigns to Philolaus are very plausible for a figure of the fifth 
century and show no suspicious connections with the Academy. This 
book which Meno consulted in the late fourth century is also likely 
to be the "one" book that Philolaus is supposed to have written 
and which Plato supposedly bought from Philolaus' relatives (D.L. 
8.85 ) .  It  is possible that this book was a forgery developed under 
the influence of the Academy's interest in Pythagoreanism, but the 
emphasis on Philolaus' having written only one book is perhaps a 
reaction to the appearance of works forged in Philolaus' name and 
suggests that the book in question is the one which Meno had con
sulted earlier. The additional fact that the book is described as small 
would fit with the typically small size of a Presocratic treatise. Thus, 
starting from the time of Meno there is good evidence, independent 
of Aristotle, for the existence of a single book by Philolaus. 

We thus arrive at the criteria for determining authenticity which 
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Burkert follows in his defense of the fragments. Fragments which 
belong to the conceptual world of the Pythagoreans as Aristotle 
describes them are likely to be authentic. On the other hand, frag
ments which use mature Platonic and Aristotelian ideas and show 
strong similarities to other Pythagorean pseudepigrapha in style and 
content are drawn from works forged in Philolaus' name. Close con
nection to the ideas of figures from the early Academy such as 
Speusippus and Xenocrates and the tradition of commentary on the 
Timaeus are also grounds for suspicion. The results of the application 
of these criteria which are arrived at by Burkert, and with which I 
agree in the main, show that only something like a third of the 
material, in terms of number of lines, is likely to be authentic. This 
result is not at all surprising given the pseudepigraphical tradition as 
a whole. 

The only remaining reason for rejecting this strong cumulative 
evidence for a book by Philolaus, which survived into the fourth 
century and which Aristotle used, is the fact that neither Plato nor 
Aristotle mentions the book directly. Plato's mention of Philolaus in 
the Phaedo is very brief and only alludes to his prohibition on suicide, 
which could easily be derived from an oral source, and in fact would 
be unlikely to be included in the subject matter of On Nature. Simi
larly, Aristotle only mentions Philolaus by name once, in a passage 
in the Eudemian Ethics, which assigns the gnomic sentence "there are 
logoi which are too strong for us" to Philolaus. Clearly this too is 
most likely based on oral tradition rather than anything written. 
However, there is nothing in the Phaedo that indicates that Philolaus 
did not write a book either, nor is it surprising that he does not 
mention Philolaus elsewhere given that he makes no direct mention 
at all in the dialogues of important figures such as Democritus, 
whom he probably saw as an opponent, or even his good friend 
Archytas who is mentioned in the letters. 

Aristotle's silence is more puzzling. Both Raven (KR 3 I O) and 
Burn et ( 1 948: 284 n. 2) thought it was "inconceivable" that he 
could have used Philolaus' book and yet only referred to him once. 
However, Aristotle is famous for mentioning few Pythagoreans by 
name and more commonly ascribing doctrines to "the so-called 
Pythagoreans" (oi KOAOVIJEVOI nveay6petot ) .  However, as Burkert 
points out ( I 972 :  236),  the detailed nature of Aristotle's reports (see 
especially Metaph. 1 09 I a i 4) presupposes use of some written text and 
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that text can hardly have had "the so-called Pythagoreans" as its 
author. Aristotle must have used a text (or texts) by a specific author 
in addition to oral reports, and the similarity with the Philolaus 
fragments shows that Philolaus' book was an important source. In
deed, even if nothing of Philolaus' hook survived to compare with 
Aristotle, study of the Pythagorean tradition would lead to the same 
conclusion. The tradition shows that no one is likely to have written 
before Philolaus, and Archytas is the only figure that we can be sure 
wrote a book after him. Since Aristotle wrote separate books about 
Archytas and the Pythagoreans, it is clear that Archytas is not the 
source for the main body of the reports, leaving Philolaus' book as 
the only likely candidate. This means that Aristotle chose to report 
much of what he read in Philolaus as the views of "the so-called 
Pythagoreans" rather than just as the views of Philolaus. But why 
should Aristotle do this? The answer will hinge on what is implied 
by Aristotle's strange phrase. 

Considerable attention has been paid to this question, but there 
is no uniformly accepted interpretation (see Burkert I 972 :  29 ff) . 
Clearly the addition of "so-called" (KaAOVJJEVOI) indicates some sort 
of reservation about the use of "Pythagoreans" to describe the peo
ple whose views Aristotle discusses and is roughly equivalent to the 
modern use of quotation marks. Most people would reject Frank's 
contention that the phrase shows that these people were not really 
Pythagoreans at all. Frank used this interpretation to support his 
idea that the Pythagorean views which Aristotle discusses really re
fer to Archytas in the fourth century or to members of the Academy 
( I 923: 77 ) . However, this is pure fancy on Frank's part, since Aris
totle clearly identifies these Pythagoreans as living before or contem
poraneously with the atomists. In response to Frank's interpretation 
of the phrase, Cherniss aptly points to Politics I 290b4o where Aris
totle is talking about the various parts of the state and refers to 
one of them as "the so-called farmers" ( oi KOAOVJJEVOt yewpyoi) and 
where he cannot be calling into question that they are really farm
ers. Cherniss then concludes that the addition of the participle shows 
that Aristotle is using the substantives "as designations in the cur
rently designated sense" ( I 959: 37-8) . This makes the important 
point that in calling these people Pythagoreans Aristotle is following 
the current practice, but Cherniss does not explain why Aristotle 
feels that he has to point this out. 
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The case of the farmers at Politics I 290b4o needs to be examined 
further. The context shows that the reason Aristotle uses "so-called" 
(KaAOVIJEVot) here is that the commonly used term "farmer" does not 
literally apply to all the members of this part of the state. Aristotle 
defines this part of the state as To mpi TfJV Tpocpi]v TIAfj6os ("the mass 
of people concerned with feeding [the state]") .  Farmers clearly are 
the leading members of this class and this is why current usage refers 
to the whole group as "farmers," but there are members of the 
food-providing class who are not farmers in the literal sense, for 
example hunters and fishermen. The exact same thing is happening 
when Aristotle goes on in the next sentence ( I  29 I a I )  to call the 
second class TO KOAOVIJEVOV �O:vavcrov. This class Aristotle then de
fines as "the class that has to do with the arts" (To Tiepi TCxS Texvas) . 
Here the problem is that the current technical term for this class TO 
�O:vavo-ov suggests that all of its members work with a forge (�cxOvos) 
while many craftsmen will not literally use one. Thus, these two 
cases clearly suggest that Aristotle is pointing to current technical 
terms that do not literally apply to all members of the class that they 
designate. 

In the most extreme case it might suggest that the term does not 
literally apply to any of the members. This seems to be the case 
in two passages where Aristotle refers to views expressed i:v Tois 
KaAOVIJEVOlS 'Opcpews ETIEO"lV ("in the so-called verses of Orpheus," 
CA 734a i 9; De an. 4 I0b27 ) .  In these cases Aristotle is surely suggest
ing that although the verses are said to be by Orpheus he does not 
think they really are and refers to them as Orphic because that is the 
technical term in common use to refer to them. This is the way 
Philoponus reads Aristotle in his commentary on the passage, and 
Philoponus reports that Aristotle says this explicitly in his dialogue 
On Philosophy. 

If we return now to the Pythagoreans, it is clear that Aristotle felt 
that the use of the term "Pythagoreans" did not literally describe 
either all or some of the class of people to whom it was usually 
applied. Both Zeller and Minar have suggested that properly the term 
nveay6pElOl refers to a political association and Aristotle is pointing 
out that some members of the group had philosophical and religious 
ties and not just political ones (Zeller I 923: 446 n. I ;  Minar I 942 :  
2 I ) .  There may well be  some truth in  this, but the old view adopted 
by Ross is probably also at the heart of the matter. Ross thought 
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that Aristotle was simply indicating that he regarded Pythagoras 
as a largely legendary figure and " . . .  will not vouch for the origin 
of any of their doctrines in Pythagoras himself" ( I  924: I 43) . I 
would suggest that the use of terms such as "Pythagoreans," 
"Anaxagoreans," and "Heraclitaeans" (nveay6pet0l, 'Ava�ay6petot, 
' H  paKAEJTE101) normally suggested very close ties to the master and 
his doctrines. Aristotle then is recognizing that at least some of the 
people commonly designated as "Pythagoreans" really are develop
ing their own ideas and that their connections to Pythagoras him
self either politically or philosophically are problematic. Philolaus 
would seem to fit this description very well. Since he is the first 
Pythagorean to publish a book, he might well be supposed to be 
presenting original ideas whose connection with Pythagoras himself 
are problematic. The other "so-called Pythagoreans" with whom he 
is grouped would be known through oral tradition and would be 
likely to include Hippasus, Lysis, Eurytus, and whoever originated 
the theory of the sustoicheia which Aristotle reports. 

Why it should become standard practice to refer to Philolaus as 
simply one of the Pythagoreans remains unclear, but Aristotle makes 
clear that the practice was not his invention, but one he found 
already in use. It may well be that the society did have a tendency 
to ascribe all of its discoveries to the founder, or that such a tendency 
had developed in the fourth century in the Platonic Academy. 
Aristotle "sees through" this fashion in his use of the phrase oi 
KOAOV1-!EV01 nveay6pE101. Certainly such a tendency is present in 
much of the later tradition and is probably a major force in the 
creation of the Pythagorean pseudepigrapha. Thus, in the end, 
Aristotle's failure to mention Philolaus by name represents the 
common fashion of referring to the Pythagoreans at that time, a 
fashion that may well have arisen in the school itself, and one that 
Aristotle is uncomfortable with perhaps in large part because he had 
a book in Philolaus' name in front of him, the contents of which he 
could not believe went back to the shadowy figure of Pythagoras 
himself. 

Fragments I - 7  and Testimonia g, I 6  (part) , I 7  (part) , I 8-2 I are 
almost surely from that book because of their similarity to Aristotle's 
reports. Likewise the testimonia on Philolaus' medical views (A27-8) 
are guaranteed by Meno's authority. Fragments I 3 and I 7 cannot 
be closely paralleled in Aristotle's reports, but they show none of 
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the signs of the Pythagorean pseudepigrapha and seem conceptually 
closer to Aristotle's Pythagoreans and should therefore be accepted 
as genuine. It is this group of fragments and testimonia, then, that 
form the basis on which Philolaus' philosophy must be reconstructed. 
Another group of testimonia and fragments are of uncertain authen
ticity largely because they are too brief to make a confident judg
ment on (Aio, I I ,  22 ,  23, 24; F8, g, 2oc) . Each is discussed below in 
detail. 

I have given all of the spurious fragments along with a detailed 
discussion of the grounds for regarding them as spurious. These fall 
into three main classes that overlap with one another to some extent. 
One class in characterized by clear use of Platonic and Aristotelian 
ideas and has strong parallels in the pseudo-Pythagorean tradition 
both in terms of content and also of style. The most obvious exam
ples here are Fragments 2 I and I I although I 2 and 23 also fall into 
this class. A second class show very strong connections with figures 
from the early Academy, especially with Xenocrates and the tradi
tion of commentary on the Timaeus (Ar 3 : Speusippus; A r 4, F2oa: 
Xenocrates; A r 2, A I 6b, A I 7b, A25, A26, F6b, F i g, F2ob: Timaeus 
interpretation and general Academic doctrines) . F q  cannot be tied 
directly to the Academy, but is working with a concept of the soul 
that is too late for Philolaus. Finally, the third class is represented by 
Fragments I 5 and 22 which seem to be based on an overreading of 
the passage on Philolaus in Plato's Phaedo. 
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P HILOL AUS ' P HILOSO P H Y  

1 .  L I M IT E R S  A N D  U N L I M IT E D S  

Philolaus' book begins with a statement of his central thesis: 

Nature in the world-order was fitted together both out of things 
which are unlimited (cmeipwv) and out of things which are 
limiting (1repmv6vTwv) ,  both the world-order as a whole and 
everything in it. 

Thus, right from the beginning the major problem in interpreting 
the fragments of Philolaus is easy to identify, although very difficult 
to answer: What is meant by "things which are unlimited" ("un
limiteds" � am1pa) and "things which are limiting" ("limiters" � 

TiepaivoVTa) .  It is a difficult question because, although he uses the 
terms limiters and unlimiteds repeatedly in Fragments I �3 and 6, 
Philolaus simply does not tell us what he means by limiters and 
unlimiteds, nor does he provide even a single explicit example of 
either class in the fragments which we possess. Yet, if we cannot 
answer this fundamental question there is little hope of gaining any 
real understanding of Philolaus' philosophical system. 

There have been several recent hypotheses about the nature of 
limiters and unlimiteds. However, given the lack of clarity in the 
fragments, scholars have tended to put forth only brief speculations 
on the topic without sustained argumentation to support them. As 
might be expected there is quite a variety in the proposed answers. 
Thus, Burkert suggests that the limiters and unlimiteds correspond 
to material atoms and the empty interstices between atoms, but, 
while the ancient tradition does make a few connnections between 
atomists and Pythagoreans, there is no clear evidence for such atoms 
in anything Philolaus says, and Burkert does not in fact develop 
the thesis in detail ( 1 972 :  258�g) . Schofield in KRS argues that 
Philolaus assumes knowledge on the part of his readers of Pytha
gorean number doctrine and accordingly intends limiters to be 
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understood as odd numbers and unlimiteds as even numbers ( I 983: 
326) . ,Finally, Jonathan Barnes puts forth the hypothesis that limiters 
are shapes and unlimiteds are stuffs, but has no argument for the 
hypothesis beyond the fact that it gives Philolaus an interesting thesis 
without any obvious conflict with what is stated in the fragments 
( I  g82 :  387ff) · 

All of these interpretations have the virtue of at least being based 
on the actual fragments of Philolaus. There is another pervasive 
interpretation of limiters and unlimiteds that is primarily based on 
Aristotle's account of the Pythagoreans and hence is heavily influ
enced by Platonic and Aristotelian ideas. This sort of interpretation 
is well represented by Guthrie ( I g62: 24off) who is in turn influ
enced by Raven ( I  948) . Since this interpretation is based largely 
on Aristotle, limiters and unlimiteds are assigned a secondary role 
to the real star of Pythagorean metaphysics according to Aristotle, 
number. The first thing that happens to limiters and unlimiteds, and 
this is very important, is that they become singular instead of plural 
and accordingly become something like "the principle of limit" and 
"the principle of the unlimited." This is the direct influence of Plato 
and Aristotle who always use the singular in discussing these terms. 
This principle of the unlimited and principle of limit then become 
totally detatched from the phenomenal world around us. They are 
admitted to be in fact the basic principles of number, but little atten
tion is paid to them, since it is number that is used to explain reality. 
Limit and Unlimited serve the strange function of generating, or 
perhaps just being equivalent to, odd and even, which in turn gener
ate numbers, which in turn generate things. Limit and Unlimited in 
fact appear to be largely redundant principles that explain nothing 
which odd and even do not. 

The radical problem with this sort of interpretation is that it is not 
based on the actual words of any Pythagorean and it is heavily 
distorted by Platonic and Aristotelian conceptions of first principles. 
Despite Guthrie's remark that Philolaus' fragments on limiters and 
unlimiteds "in any case add little to our sketch of fifth-century 
Pythagoreanism" ( I  g62: 333 � Guthrie is agnostic on their authen
ticity) , taking the genuine fragments of Philolaus seriously in fact 
produces a radically different picture of Pythagoreanism than what 
we can derive from Aristotle. In what follows I will develop an 
interpretation oflimiters and unlimiteds that is grounded as much as 
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possible in the actual fragments of Philolaus. While the interpreta
tions of Burkert, Barnes, and Schofield are partially based on those 
fragments, I do not think that they have been fully mined for infor
mation that will help to solve the problem oflimiters and unlimiteds. 
It appears to me that Philolaus' reticence in giving examples of 
limiters and unlimiteds at the beginning of his book is in fact pur
poseful, but that if we look beyond Fragments I -6, where limiters 
and unlimiteds are introduced, to examples of things which are 
fitted together in Philolaus' cosmogony as well as in his musical and 
medical theory, some possible examples of limiters and unlimiteds 
emerge. It will turn out that Philolaus' use of the terms limiter and 
unlimited can be seen not as arising out of esoteric Pythagorean 
doctrine, but as understandable in terms of the development of 
Presocratic philosophy and in response to figures such as Parmenides 
and Anaxagoras. Once Philolaus' limiters and unlimiteds are seen 
in this Presocratic context, we can appreciate his very original con
tribution to Greek speculation on the nature of reality. 

There are five crucial things to notice about Philolaus' treatment 
of limiters and unlimiteds in the fragments. First, it is limiters and 
unlimiteds which are primary, and not number as in Aristotle's 
account of Pythagoreanism. When Philolaus states his central thesis 
about the cosmos in F I ,  he does not say that "all things are numbers," 
but rather that both the world-order as a whole and everything in it 
were fitted together out of limiters and unlimiteds. Indeed, in all 
three fragments in which Philolaus discusses the basic nature of real
ity ( I ,  2 ,  6) limiters and unlimiteds are mentioned repeatedly, while 
the word number does not even appear. Number does play an 
important role for Philolaus, but in the fragments, at least, number 
is only discussed in an epistemological context: it is what allows us to 
know things (F4 and Fs) .  Of course such an epistemological role is 
not unrelated to considerations of the nature of the ultimate prin
ciples of reality, but, in the fragments we have, Philolaus always 
states his basic thesis about the nature of reality in terms of limiters 
and unlimiteds. 

The second point to emphasize is that Philolaus always refers to 
limiters and unlimiteds in the plural. He uses the neuter plural of the 
Greek adjective "unlimited" ( cnmpos) to refer to the unlimiteds 
(literally "the unlimited [things]" )  and the neuter plural of the pre
sent active participle of the Greek verb "to limit" (1repaivw) to refer 
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to limiters ("the limiting [things]" ) .  This is in direct contrast to 
Plato in the Philebus or Aristotle in the Metaphysics who regularly use 
an expression in the singular. Limit is expressed by the abstract 
noun Trepo:s ("limit" ) or by the perfect passive participle of the verb 
to limit, TO mmpo:cr(Jevov ("the limited") ,  and unlimited by the 
neuter singular adjective with an article, TO cmetpov ("the un
limited" ) .  In some cases even more abstract periphrases with the 
word nature are used, once again always in the singular (i] Trepo:ivovcro: 
<pvcrts - "the limiting nature", Arist. F 4 7; iJ TOV O:mipov <pvcrts - "the 
nature of the unlimited", Philebus 24e4) .  Any account oflimiters and 
unlimiteds in Philolaus should be able to explain his insistence on 
the use of the plural. 

The third characteristic of Philolaus' limiters and unlimiteds is 
that they are not treated as abstract principles divorced from the 
world, but rather as manifest features of the world. In F2 Philolaus 
makes clear appeal to our direct experience of the world when he 
says that it is manifest ( <po:iveTcxt . . .  e6VTo:) that the world-order and 
the things in it are not from limiting things alone or unlimited things 
alone, but that it is clear (8f\i\ov) that they were fitted together 
from both limiting and unlimited things. The next sentence again 
makes an appeal to the phenomena in so far as he adduces what is 
clear from the way things act (8T)AOl Se KO:i TCx EV TOlS epyots) . Some 
things from limiting constituents limit, others from both limiting 
and unlimited constituents both limit and do not limit, while some 
from unlimited constituents will be manifestly unlimited ( O:mtpo: 
<po:veovTo:t) . It is impossible to be sure whether these manifest fea
tures of the world are conceived of as something like sense data 
or whether they are only obvious once we assume the correct (i.e. 
Philolaic) interpretation, but limiters and unlimiteds are presented 
as in some sense "clear" aspects of the world. 

The fourth point about Philolaus' treatment of limiters and un
limiteds in the fragments is that his failure to be more precise about 
what exactly counts as a limiter or an unlimited is to some extent a 
result of real philosophical scruple and a virtue rather than a vice in 
his system, when properly understood. This becomes clear from the 
interpretation of F6. In that fragment Philolaus eschews consider
ation of "nature in itself" and "eternal being" as beyond human 
knowledge. The only proviso that Philolaus adds is that none of 
the things that are and are known by us could have come to be 
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unless we suppose the preexistence of limiters and unlimiteds. What 
Philolaus seems to be saying (see Pt. 11, eh. 3) is that our knowl
edge of the ultimate reality from which the world has arisen is very 
limited and that attempts to define it as fire or air, etc. really go 
beyond what we can know. All that we can legitimately say about 
the ultimate reality is that it must embody the minimum condi
tions necessary for the world as we know it to arise. According to 
Philolaus, then, specifying a set of elements such as earth, air, fire, 
and water goes beyond (and probably also falls short of) what we 
are justified in supposing about the ultimate nature of reality. All 
Philolaus feels justified in saying is that the world around us could 
not have arisen without some sort of limiters and some sort of un
limiteds. Our knowledge does not allow us to specify in any more 
detail which limiters or unlimiteds preexist. 

The final point about limiters and unlimiteds in Philolaus is that 
they are not in fact sufficient to explain the world-order. Philolaus 
goes on in F6 to argue that, since limiters and unlimiteds are in
herently unlike, they would never have come together to form the 
world-order unless some third principle had supervened to bind 
them together in an order. This third principle is harmonia or fitting 
together and it was present in Philolaus' initial statement of his 
thesis in F 1  when he asserted that all things in the cosmos are "fitted 
together ( 0:piJ6X61)) from unlimiteds and limiters."  Thus, when we 
look at the world around us we should see limiters and unlimiteds, 
but also a third feature, the glue that holds them together when they 
are combined. The role of harmonia also suggests a further strategy 
for determining what Philolaus meant by limiters and unlimiteds. If 
we can find examples of things that are explicitly said by Philolaus 
to have been "fitted together" or "harmonized," we should be able 
to identify what is limiting and what unlimited in such a compound, 
since the explicit function of harmonia for Philolaus is to hold to
gether limiters and unlimiteds. 

The natural place to turn in order to find such compounds of 
limiters and unlimiteds is Philolaus' account of the generation of the 
world-order. Indeed, F7 starts with a reference to "the first thing 
fitted together": 

The first thing fitted together (To 1rp&Tov 0:p1Jocr6ev) , the one in 
the center of the sphere, is called the hearth. 
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This first thing that is fitted together, which is located in the center 
of the sphere and called the hearth, is clearly the central fire around 
which the earth orbits in Philolaus' astronomical system. What then 
are the limiters and unlimiteds from which it is fitted together? Just 
two elements seem to be involved, "fire" and the "center of the 
sphere."  Thus, I would want to argue that the name "central fire" 
(1Tvp ev IJEcr�, A r 6; TO 1TVp j..lecrov, AJ 7) wears on its face Philolaus' 
point that things in the world-order have both limiting and un
limited elements. The fire, which can be viewed as in itself a stuff 
undetermined by quantitative or spatial notions, can be seen as the 
unlimited, while the notion of the middle of the sphere in fact deter
mines the fire's position spatially and hence can reasonably be called 
a limiter. Locating something in the middle of a sphere clearly de
limits its relation to other parts of the sphere. Further, the fact that 
something is in the middle of a sphere as opposed to the middle of a 
cube delimits a set of relationships it can have to other parts of the 
cosmos, relationships that are governed by the geometrical prop
erties of the sphere. It might seem that fire and "middle" are fea
tures of the cosmos in radically different senses, but it is well to 
remember that Philolaus is a Presocratic author writing before Plato 
and Aristotle and just a little later than Anaxagoras and Empedocles 
who were ready to see Mind, and Love and Strife, respectively, as 
some sort of components of the cosmos. 

The only other surviving fragment of Philolaus' book which deals 
with cosmogony is F J 7 . This fragment does not refer to any "fit
ting together," nor is there any direct reference to limiters and un
limiteds. However, it can give more insight into the role of limit in 
Philolaus. The first section of the fragment runs as follows: 

The world-order is one, it began to come to be right up at the 
middle and from the middle [came to be] upwards in the same 
way as downwards. 

The point is, as Burkert puts it, that "the cosmos develops from the 
center out, in each direction equally" ( I 972:  268) . This initial state
ment is supported in the last part of the fragment by a laborious 
statement of the point that there is no absolute top or bottom of the 
sphere, but that what is up or down depends on the observer's par
ticular position in the cosmos. Thus by a principle of sufficient rea
son it is argued that there is no reason for the world-order to develop 
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differently in one direction than in another. This fragment is in fact 
likely to have preceded F7 and has no reference to anything that 
might be called an unlimited, but rather seems to provide a set of 
limiting notions that will govern the generation of the cosmos. What 
is at issue is not the fitting together of any specific body in the 
cosmos, that will begin with F7, but rather the general plan of devel
opment. The limiting notion of development in all directions equally 
from the center, which is inherent in the spherical shape, is one of 
the important limiters that is combined with a variety of unlimiteds 
in order to generate the actual cosmic order. 

There is one other important piece of evidence about Philolaus' 
cosmogony which can shed considerable light on what he meant by 
unlimiteds. This is a fragment from Aristotle's special treatise on the 
Pythagoreans. It appears to be based on Philolaus' cosmogony 
because, after describing the cosmos as one (cf. Philolaus F r 7) ,  the 
fragment describes the cosmos as drawing things in from outside, a 
clear reference to Philolaus' notion of the cosmos breathing in like 
the new-born child. Aristotle says: 

The universe is one and it drew in (erTElcrayecr6m) from the 
unlimited time, breath, and void which in each case distin
guishes the place of each thing. (F2o 1 )  

The crucial question to ask here is what i t  means to say that time, 
breath, and the void came from the unlimited. It could just mean 
that they came from the boundless region outside the cosmos; how
ever, it is just as likely that time, breath, and void come from the 
unlimited precisely because they are unlimiteds. It seems to me that 
this passage of Aristotle is as close as we get to a series of examples of 
what Philolaus meant by unlimiteds. Certainly, breath ( = air?) fits 
easily alongside of fire as a material which in its own nature is not 
determined by quantitative or spatial concepts. Void and especially 
time, however, show that Philolaus' unlimiteds cannot simply be 
identified with stuffs as Barnes suggested. Nonetheless, there is still 
common ground between fire and breath on the one hand and time 
and void on the other, which allows them all to be included together 
in the class of unlimiteds. Each in itself defines a continuum, but 
none of them is defined by any set quantity or boundaries within 
that continuum. They could perhaps be called quantifiables in that, 
although an account of their own essence would make no mention 
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of any specific quantity, each of them does admit of the imposition 
of boundaries or quantities from without. Sections of void can be 
bounded by the insertion of bodies into it, and time can be divided 
into segments just as fire can be enclosed in a certain shape and 
given a specific position. Aristotle turns this point on its head when 
he says that it is void that distinguishes (Stopi�et) the places of things. 
The point presumably is that by intervening between bits of stuff 
void distinguishes them from each other. However, since void fits so 
well as a quantifiable alongside time, breath, and fire, and since 
Aristotle himself describes it as coming from the unlimited, it seems 
more likely that the notion of void "distinguishing" or setting limits 
is really just a careless Aristotelian formulation, whereas Philolaus 
would have seen the void as that in which limits are set. Thus, we 
now have a list of four unlimiteds (fire, breath, time, and void) 
which Philolaus saw as having a role in cosmogony as well as some 
of the limiters which structure them (the properties of a sphere in
cluding the notion of a center) . 

F6a presents another helpful example of what Philolaus may have 
meant by a fitting together of limiters and unlimiteds. After arguing 
in F6 for the necessity of a harmonia or "fitting together" in order to 
hold limiters and unlimiteds together, Philolaus goes on to specify 
the "size of the fitting together" ( ap!Jovias Se 1Jeye6os) . What follows 
is an account of the structure of the "Pythagorean" diatonic scale 
or attunement that is identical to the scale that is presupposed in 
the Timaeus. What are the limiters and unlimiteds here? In accor
dance with what we have seen so far it would seem quite plausible 
to see the undefined continuum of possible musical pitches as the 
unlimited involved. On the other hand the limiters would be the 
boundaries we establish in this continuum by picking out specific 
pitches. If we think in terms of a monochord for illustration (begging 
the question of whether such an instrument was used in the fifth 
century) , the string and the indefinite number of pitches it can pro
duce can be compared to the unlimited, while stops placed along it 
to determine specific pitches are the limiters. What this example 
interestingly shows is the point that Philolaus is making in the first 
part of F6, namely that limiters and unlimiteds alone will not pro
duce an ordered system. We can have an unlimited continuum of 
pitches and can set various limits to that continuum by picking out 
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a set of pitches, but not just any set of pitches will produce a musi
cally ordered set; such a set only results when the unlimited contin
uum is limited in accordance with a harmonia which determines a 
pleasing set of limits in the unlimited in accordance with number. 

None of the other genuine fragments of Philolaus refer explicitly 
to a "fitting together" or to limiters and unlimiteds. However, 
Philolaus' account of the structure of the human body in F I 3 and 
his medical theories reported in A2 7 are both very amenable to 
interpretation in terms of limiters and unlimiteds. F I 3  divides the 
human body into four regions which are in turn tied to a set of distinct 
faculties. The head is the seat of intellect, the heart of life and sensa
tion, the navel ofrooting and first growth, the genitals of the sowing 
of seed and generation. The organs in these four regions are in turn 
associated with a hierarchy of living things; the brain being the 
origin ( apxiJ) of humans, the heart of animals, the navel of plants, 
and the genitals common to all three. The overwhelming emphasis 
here is on structure. F I 3 works for human beings as F I 7 did for 
the cosmos as a whole; it provides the structural framework within 
which unlimiteds will be constrained. Limiting notions are most 
clearly seen in the four-part structure of the human body. Indeed, it 
is here that Philolaus shows the most originality in comparison with 
other Presocratic thinkers. We have good evidence that other Preso
cratics were concerned to determine the seat of the intellect and we 
have evidence that some of them went much farther than Philolaus 
in trying to explain the mechanism of sensation (e.g. Empedocles 
and his pores) . However, Philolaus is unique in providing such a 
detailed structural account of the human body and its faculties and 
in fact anticipates Plato and Aristotle in some ways, so that it is easy 
to suppose that this results from his interest in limiters. 

The testimonium on Philolaus' medical views provided by Aris
totle's pupil Meno (A27)  clearly shows the corresponding role of 
unlimiteds in Philolaus' account of human beings. Meno emphasizes 
Philolaus' insistence that human beings are constituted from the hot. 
This appears to mean that the human embryo is composed only of 
the hot, which then comes to be tempered by the cold upon birth by 
the process of breathing. The analogy with the cosmos starting from 
the heat of the central fire and then drawing in breath is clear. Once 
again the hot can well take its place alongside fire as an unlimited, 
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since in its own nature it simply defines a continuum without being 
defined by a specific quantity. However, Philolaus clearly suggests 
that part of the process that leads to the development of a mature 
human being is the tempering of this heat by the breathing which 
starts at birth. Thus, the development of the human being can be in 
part viewed as the fitting together of the original human heat with 
cooling breath. In this case the limiter would seem to be precisely 
the process of breathing or the desire for breath (ope�IS Tou EKTOS 
TIVEVIJO:TOS - A27) and the balance of hot and cold that results is the 
harmonia (Philolaus alludes to this balance by describing exhaling 
as paying back what is owed - Ko:6o:Trepei xpeos) .  Meno goes on in 
A27 to talk ofPhilolaus' theory of disease and at first sight it appears 
that unlimiteds dominate in that substances such as bile, blood, and 
phlegm are said to be the origins of disease. However, once again at 
the end of the testimonium limiting notions appear, in that excess 
and defect are cited as additional causes of disease, and it would 
appear that disease was in fact explained in terms of noxious sub
stances arising in the body (bile, phlegm, unhealthy blood) ,  when 
the unlimiteds and limiters in the body are not in fact governed by 
a harmonia. 

The suggestion that an action like breathing might be conceived 
of as a limiter leads us to reconsider F I 3 and wonder whether each 
of the faculties there might also be viewed as limiters. Certainly, 
intellect, perception, rooting, and the sending forth of seed all could 
be conceptualized as activities that in some way determine limits. 
Rooting defines the place and structure of a plant and the sowing of 
seed determines the development of a structure in the womb. That 
intellectual activity was viewed as a process of setting limits by 
Philolaus is in fact strongly supported by F3. In that fragment he 
argues that if all things were unlimited "there will not be anything 
that will know." The most likely interpretation of this (see F3) is 
that the process of knowing in fact is a limiter and hence could not 
exist if we only appealed to unlimiteds in our account of the cosmos. 
Thus, it appears plausible that certain activities such as knowing, 
perceiving, breathing, and the sending forth of roots and seed were 
viewed by Philolaus as limiters. 

Now that the major evidence for the nature of limiters and un
limiteds in the fragments and testimonia has been examined, it is 
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perhaps appropriate to draw some conclusions. l  I t  would appear 
that limiters and unlimiteds should not be identified with shapes and 
stuffs as Barnes suggests, although shapes and stuffs are certainly 
good examples oflimiters and unlimiteds. The spherical shape of the 
cosmos and the properties of the sphere are limiters for Philolaus, but 
so are the limits that are placed in a musical continuum to determine 
an attunement, and so is a process like breathing or knowing, none 
of which are shapes. What they have in common is that they all 
provide boundaries of some sort in a continuum. Once again un
limiteds include as prominent members stuffs such as fire and air. 
However, besides including opposites such as hot and cold, and light 
and dark, both of which many Presocratics seemed to think of as 
stuffs, but which seem immaterial to us, unlimiteds for Philolaus 
included continuums such as that of the void, time, and sound. It 
would also appear that certain features of the world can be con
ceived of as either limiters or unlimiteds, depending on the per
spective from which they are viewed. Thus, breath ( = air) can be 
described both as an unlimited and as a limiter (as a cooling agent 
in the body) . 

It is important to note that unlimiteds and limiters turn out to be 
a natural pair, as Philolaus' language suggests; the unlimiteds define 
a continuum without any boundaries while the limiters establish 
boundaries in these continuums. This explanation of limiters and 
unlimiteds fits the constraints developed above by looking at the use 
of the terms in Fragments 1 ,  2, 3, and 6. There is clearly a plurality 
of such limiters and unlimiteds and they are readily observable fea
tures of our world as F2 suggests. We can pick out unlimiteds like 
fire, breath, and time as well as limiters such as shapes, stops on 
a string, and activities like knowing. Moreover, we can see why 
Philolaus does not want to identify any unique set of such limiters and 

1 At EN 1 1 06b Aristotle says that the Pythagoreans associated what is bad with the unlimited 
and what is good with the limited. Such a doctrine clearly was held by the Pythagoreans 
who set out the table of opposites which Aristotle describes at Metaph. g86a22ff, since good 
is put in the same column with limit and bad in the same column with unlimited. However, 
Aristotle sharply distinguishes these Pythagoreans from the Pythagoreans he has been dis
cussing previously, who clearly included Philolaus because of the reference to the counter
earth. Indeed, throughout the fragments of Philolaus, limiters and unlimiteds are presented 
on completely equal terms and it would appear that Philolaus, at least, saw both as neces
sary for the world-order to arise and did not consider either category as good or bad. 
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unlimiteds as elements. Their variety is such that it would be illegiti
mate to specify one as prior to another and it is precisely in their 
nature as unlimited or limiting that they have anything in common. 

At the same time, while the world can intelligibly be seen as a 
combination of such limiters and unlimiteds, they do not in fact 
seem to be adequate to explain the order which we see in the world. 
The world is not a jumbled conglomeration of limiters and un
limiteds. Limiters and unlimiteds are bound together in a pleasing 
way; they have been fitted together. This raises an important point. 
It is sometimes hard to distinguish between limiters and unlimiteds 
and their concrete manifestations in the world, which are brought 
about through harmonia. In particular we may be tempted to equate 
limit with the fitting together in accordance with number which 
Philolaus calls harmonia. However, the two concepts can be distin
guished logically and Philolaus always keeps them distinct, never 
equating number or harmony with limit. Thus, a random set of 
boundaries within a continuum of pitches does constitute a set of 
limits, but they are only a harmonia if they are a musically pleasing 
set of pitches determined by number. Limiters are simply things that 
set boundaries within a continuum, but in their own nature they 
do not necessarily produce an order; that is the role of harmonia in 
Philolaus' system. 

This theory of what limiters and unlimiteds are for Philolaus can 
be supported by a different argument. Another way of trying to solve 
the problem of limiters and unlimiteds is to assume that Philolaus is 
using these terms in accordance with the philosophical tradition in 
which he is writing. Schofield takes this approach when he assumes 
that Philolaus is writing in an esoteric Pythagorean tradition and 
hence that he means nothing more by limiters and unlimiteds than 
odd and even numbers. However, this reading does not work very 
well with two features of the fragments. First, far from a simple 
identification oflimiters and unlimiteds with numbers, what we find 
in the fragments is a sharp separation between the two, so sharp that 
limiters and unlimiteds are never mentioned in the same fragment 
with number. Second, it is hard to see why limiters and unlimiteds 
are introduced at all if they are simply equivalent to even and odd. 
There is a better context in which to read Philolaus' remarks on 
limiters and unlimiteds than a narrowly Pythagorean one. The rest 
of Philolaus' language in the genuine fragments is not the language 
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of a n  esoteric school, but rather abounds in terms that have had 
a long history in Presocratic thought. Nature (<pvcrts) ,  world-order 
(KOO"J..IOS) , and harmonia are all crucial concepts for earlier Pre
socratics. Similarly, Philolaus' astronomical system and his medical 
thought, although containing much that is original, clearly work 
with the concepts common in the general Presocratic and Hippo
cratic tradition. Thus it only makes sense to see if Philolaus' use of 
limiters and unlimiteds can be illuminated by studying the use of 
these terms in earlier Presocratics. Certainly even a superficial sur
vey of Presocratic thought shows that the concept of the unlimited 
has played a central role, and Parmenides has something important 
to say about limit. 

Indeed, I would argue that a close reading of F2 and F3 of 
Philolaus reveals that he is in fact arguing against a specific thesis 
about limiters and unlimiteds in the earlier Presocratic tradition. In 
F2 Philolaus pointedly rejects the thesis that the world can be ex
plained solei y in terms of unlimi teds ("  [the things that are are] 
not in every case unlimited alone" - cnretpa Se IJOVov otn< &ei) . That 
fragment goes on to emphasize that both limiters and unlimiteds 
are manifest features of the world and that therefore both must be 
recognized as basic components of it, since one cannot be derived 
from the other. In F3 Philolaus seems to further attack the thesis 
that all things are unlimited. He argues that if all things are un
limited a knower will not arise. This can be plausibly read as an 
attack on Anaxagoras who believes both that the world is com
posed out of things that are all unlimited (F I ) and also that there 
is a knower in the world, namely the famous Anaxagorean Novs 
("intelligence" ) .  

I t  makes sense then to turn back to this Presocratic tradition in 
order to see if the seeds of Philolaus' conception ofunlimiteds can be 
found there. There certainly is no lack of reference to the unlimited 
in Presocratic thought prior to Philolaus. Anaximander is famous for 
positing the unlimited (To cnretpov) as the starting point from which 
the cosmos arose. It is not completely clear what Anaximander meant 
by this unlimited, but it appears to be a limitless expanse of indeter
minate nature (see e.g. Furley 1 987:  29) out of which emerge the 
basic elements which constitute our world. He seems to have laid 
particular emphasis on the opposites, such as hot and cold and dry 
and wet, as emerging from the unlimited, and pictures the world as 
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ansmg in part out of the balanced conflict of these opposites, 
although it is doubtful that he had a clearly defined set of elements. 
The opposition between limited and unlimited could be seen in the 
contrast between the unlimited and the distinct things which emerge 
from it. However, it also seems not impossible to see these opposites 
(hot, cold, etc . )  which emerge from the unlimited as instead resem
bling their parent, and hence as unlimiteds themselves, although 
not of course being 'without any qualitative determination (i.e. they 
are hot or cold, etc . ) ,  as the unlimited itself is often supposed to 
be. These opposites would then come to be quantitatively limited 
by their conflict with one another which Anaximander describes 
in terms of retribution paid to each other for their injustices (F I ) .  
If we turn from Anaximander to his pupil Anaximenes, we find an 
even clearer example of an unlimited, in that Anaximenes probably 
labeled his basic stuff, air, as unlimited (AI and 6) . However, it is 
with Anaxagoras that we get the clearest picture of a plurality of 
unlimiteds. In F I Anaxagoras asserts that all things were together 
unlimited ( chretpa) both in respect of number and smallness. It is 
possible to come up with a considerable list of these things which 
Anaxagoras considered to be unlimited. The list includes air, aither 
(F I ) ,  dry, wet, hot, cold, bright, dark (F4) , dense, and rare (F I 2) .  It 
thus seems not implausible to assume that, when Philolaus mentions 
unlimiteds, a reader in the Presocratic tradition would think of a list 
of things something like this. 

On the other hand the adjective unlimited was also applied by 
Melissus to his one being and in doing so he is in a sense just agree
ing with the Presocratic tradition just discussed, that what is is un
limited, although he of course argues that there can only be one 
such unlimited. Philolaus, on the other hand, makes the same sort 
of pluralist assumption that Anaxagoras does. He assumes that the 
explanandum is the plural world we see around us and therefore 
recognizes that it will have to arise from origins that are plural. 
However, Philolaus is also sharply critical of Anaxagoras as well as 
Melissus for trying to explain the world just in terms of what is 
unlimited. Parmenides has argued that what is must be held in the 
bonds of limit in order for it to be intelligible (F8) . Moreover, when 
he comes to give an image for these limits he refers to nothing less 
than a geometrical shape, the sphere. So once again, in a Presocratic 
context, when Philolaus refers to limiters or limits, what may well 
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come to mind is the sphere of Parmenides. However, what is strik
ingly new in Philolaus is the assertion that both what is unlimited 
and what limits must be invoked in order to explain reality, and 
given his pluralist assumptions we get limiters and unlimiteds. I 
have treated complicated matters in the interpretation of Pre
socratic thought somewhat superficially in this survey, but my 
purpose here is not to show the full complexity of the dialectic, but 
rather to demonstrate that Philolaus' invocation of limiters and 
unlimiteds as basic principles can in fact be seen as a natural devel
opment out of earlier Presocratic thought. Moreover, I hope to have 
shown that, when interpreted in this way, limiters and unlimiteds in 
fact turn out to be very similar to what they appear to be just on the 
basis of the fragments of Philolaus themselves, although Philolaus 
has developed the concepts in important ways. In conclusion then I 
will outline what I take to be Philolaus' original contribution to this 
dialectic on limit and the unlimited and to Presocratic accounts of 
the cosmos as a whole. 

Philolaus is original, first of all, in his explicit definition of a class 
of unlimiteds. Earlier thinkers, such as Anaxagoras, had labeled 
their basic principles as unlimited, so that when Philolaus mentions 
unlimiteds we are reminded of things such as air, aither, hot, and 
cold, but earlier thinkers had not identified this as the defining char
acteristic of one whole class of entities. Philolaus on the other hand 
does not think of these things as primarily defined by their qualita
tive features such as hot and cold, but rather as all having in com
mon the fact that in themselves they are not determined by any 
quantity, but rather simply mark out a continuum of possible quan
tities. At the same time this definition allows him to include not 
just the very wide range of stuffs recognized by Presocratics such as 
Anaxagoras (i.e. not just air and aither but light and dark) , but also 
some other features of the world that fall into the class of unlimiteds 
newly defined, such as time, void, and musical pitch. 

This new recognition of a distinct class of unlimiteds is probably 
the indirect result of the most original feature of Philolaus' system, 
the introduction of limiters alongside of unlimiteds as basic con
stituents of reality. It is certainly true that Greek philosophy before 
Philolaus is full of references to structure, from Anaximander's three 
rings, to Heraclitus' logos, to Empedocles' formula for the composi
tion of bone, to Anaxagoras' Mind. Indeed, the whole idea of the 
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world's being a cosmos shows the Greek absorption with order and 
structure. However, with the possible exception of Parmenides, no 
one before Philolaus had argued that these structural features were 
just as much origins of the world as the much invoked opposites 
or the material elements such as Empedocles' earth, air, fire, and 
water. It is Philolaus' recognition of a distinct class of limiters which 
must be postulated as components of the world that probably led 
him to see unlimiteds as a unified class, unified by the fact that 
they provide the boundaryless continuum in which limiters establish 
boundaries. Thus Philolaus, while clearly drawing on the Pre
socratic tradition, produces a very original and coherent develop
ment of that tradition. It should be clear that this response to the 
Presocratic thought of his day is the work of a serious thinker 
and much more than a "melange of myth and cpvcnof.oyia" or a 
bizarre attempt to "express Pythagorean lore in the form of Ionian 
cpvcrtof.oyia" as Burkert has argued ( I  972:  350, 400) .  

It i s  striking of course that Philolaus is  willing to treat limiters 
such as the spherical shape or particular pitches in a continuum as 
just as much components of the world-order as unlimiteds such as air 
or fire. His conception is at one and the same time dazzlingly ab
stract and almost absurdly concrete. It may be that he shows some 
awareness of the oddity of thinking of a spherical shape and the stuff 
put in that shape (e.g. earth) as both equal components of things, 
when he emphasizes that limiters and unlimiteds are not alike or 
even related (F6 - ovx o(...loim ovS' 6(...l6<pvAOl) . Still, he does through
out treat limiters on a par with unlimiteds. It should be clear that, 
while Philolaus is approaching something akin to a distinction be
tween form and matter, his thinking is still very much in the Pre
socratic mode and in fact exactly accords with the point that Aristotle 
makes repeatedly, that the Pythagoreans, despite developing prin
ciples suited for a different sort of reality, talk about nothing but the 
sensible world as do most of the Presocratics (Metaph. g8gb2gff) . 
Still, Plato was fascinated by this distinction between limiters and 
unlimiteds, and in the Philebus presents it as something handed down 
from his forefathers who lived closer to the gods. 

Thus, Philolaus' adoption of limiters and unlimiteds as principles 
makes sense as precisely a development of Presocratic ideas which 
anticipates Aristotelian and Platonic distinctions in interesting ways, 
but which is innocent of distinctions, such as that between the intelli-
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gible and the sensible, which become important later. Thus the use 
oflimiters and unlimiteds in the fragments can in no way be seen as 
a post-Aristotelian forgery. But Philolaus, while arguing that the 
world we know can be made sense of as a combination of limiters 
and unlimiteds, recognized that he also had to explain how it was 
that these limiters and unlimiteds came to be combined in the spe
cific order we see around us rather than an incoherent jumble, and 
in order to do this he called in another principle with a good Pre
socratic pedigree, harmonia, and associated it with number in a way 
that solved some of Parmenides' problems about the intelligibility of 
the sensible world. I t  is to these concepts of number and harmony 
that I will turn in the next chapter. 
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F6 of Philolaus argues that limiters and unlimiteds are not enough 
to explain the world-order which we know and harmonia is intro
duced as a third necessary factor whose role is to bind together 
limiters and unlimiteds into an order. I have already suggested that 
harmonia is tightly connected to yet another explanatory principle of 
Philolaus, number, and will return to this connection below. How
ever, consideration of the role of number and harmonia in Philolaus' 
philosophy leads into the long-vexed topic of the role of the Pytha
goreans in the development of Greek mathematics. Burkert's work 
has taught us that the history of Greek mathematics can be told very 
well with hardly any mention of the early Pythagoreans and he con
cludes that serious Pythagorean achievement in mathematics does 
not appear until the work of certain anonymous Pythagoreans in 
geometry in the late fifth century and the work of Archytas in the 
first halfof the fourth century ( 1 972 :  40 1 ff and esp. 449ff) . 

Indeed an overview of the genuine fragments and testimonia of 
Philolaus reveals that he is not primarily a mathematician. No 
important advance in mathematics is attributed to him, unlike his con
temporary Hippocrates ofChios, or indeed figures such as Theaetetus 
and Archytas in the next generation. However, the fragments and 
testimonia show plenty of interest in mathematics. In F6a Philolaus 
shows awareness of the whole-number ratios that govern the concor
dant intervals in music, and in Testimonium A24 he is plausibly 
said to have known the "musical proportion" ( 1 2 , g, 8, 6) ,  which in 
turn presupposes knowledge of the arithmetic and harmonic means. 
A2g and A 7a suggest that he recognized a certain set of mathemati
cal sciences (probably including arithmetic, geometry, astronomy 
and music, as in Archytas F 1 )  and that he even established a hierar
chy of sciences with geometry as the basic science. In Fs he presents 
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a threefold classification of numbers and in F 4 he identifies num
bers as the basis of our knowledge of reality. A22 may show an 
attempt mathematically to reconcile the solar and lunar year. What 
all of this suggests is a figure something like Plato, who is not a 
professional mathematician, but who is familiar with the work of 
mathematicians of his day and who is convinced that mathematics is 
crucial both in providing an account of the physical world and also 
in addressing important philosophical questions. In fact I will argue 
that Philolaus deserves a prominent place in the history of Greek 
philosophy, as the first thinker self-consciously and thematically to 
employ mathematical ideas to solve philosophical problems. 

The primary question concerning the relation between Philolaus 
and Greek mathematics then becomes, "What sort of philosophical 
problems did Philolaus think mathematics could solve and what 
type of mathematics is presupposed by his book?" Waiter Burkert 
has argued that the type of mathematics that finds expression in 
Philolaus' book is not the rigorous deductive mathematics that was 
beginning to take shape at the hands of Philolaus' contemporaries 
Hippocrates of Chios and Theodorus of Cyrene, but a reverence for 
and interpretation of number that arise from the same context as the 
Pythagorean acusmata and find their parallels in the numerology of 
numerous primitive peoples around the globe ( 1972 :  465ff) . 

Burkert views Philolaus as trying to bridge the gap between a 
Pythagorean number lore that has its ultimate origin in the distant 
past and the recent tradition oflonian physiologia. He regards Pytha
gorean mathematics in Philolaus' time as having literally nothing to 
do with the main line of lonian mathematics represented by Hippo
crates of Chios. The assumptions ofPythagorean number mysticism, 
Burkert argues, are directly contrary to those of rigorous mathemati
cal proof. Accordingly, proofs such as that of incommensurability 
would have had no impact on Philolaus and his contemporaries, 
because they were concerned with number in a different sense ( 1972 :  
463) -

Burkert's case is forceful, but there are difficulties. First, it is not 
clear that we have to accept his conclusion that "reverence" for 
numbers is completely incompatible with an outlook that empha
sizes deductive proof. Given that Philolaus had belief in the power of 
certain numbers, it is not necessary that he have no interest in a 
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tradition that tries to prove certain properties of numbers. Burkert's 
point is that proof makes the properties non-mystical by showing 
that they simply follow from other more basic principles: "A scheme 
of proof could hardly be anything but annoying because it would 
show the result as a logical consequence of the preconceptions, and 
reduce it to banality" ( I 972 :  433 ) .  This is a possible outlook, but 
would someone fascinated by numbers really have no interest in 
relationships proved about them? Would it really diminish some
one's belief in the power of number to see the proof of Euclid 
I .47? Second, and more important, Burkert bases his argument that 
Philolaus was primarily involved in number mysticism, rather than 
rigorous mathematics, heavily on fragments and testimonia which 
should not in fact be regarded as genuine (see especially A 1 4, A26, 
F6b and my arguments against Burkert's account of Philolaus' as
tronomy) . Moreover, another large part of Burkert's case is based 
on Aristotle's testimony. In particular he emphasizes Aristotle's ref
erences to the Pythagorean identification of ideas such as justice, 
mind, and opportunity with certain numbers, but it is not clear 
that this is the whole story for Philolaus. Moreover, the thesis that 
"all is number," which is assigned to the Pythagoreans by Aristotle 
and which underlies Burkert's thesis, when taken as implying a 
reverential attitude to number, can be shown not to hold for 
Philolaus. 

The remainder of this chapter will fall into three parts. First, I 
will discuss Philolaus' relationship to Aristotle's statement that the 
Pythagoreans believed that all things were numbers. My thesis is 
that Aristotle himselfformulated the doctrine in this way as a conve
nient way of summarizing his interpretation of the Pythagoreans. 
The fragments of Philolaus show that he did not believe that all 
things are numbers, but rather that all things that are known are 
known through number. In the second part, I will show how Philolaus 
thought that number could solve epistemological problems first posed 
by Parmenides and why he connected number with harmonia. Finally, 
I will examine the way in which Philolaus' program of searching for 
the numbers which give us knowledge of things manifests itself in 
other aspects of his philosophy such as astronomy and medicine. The 
upshot of these last two points will be the conclusion that Philolaus 
was drawing on the rigorous mathematics of figures like Theodorus 
and Hippocrates rather than number lore. 
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Did the Pythagoreans believe that things are numbers? 

In both histories of Greek philosophy and also histories of Greek 
mathematics the doctrine that "all things are numbers" is com
monly regarded as the foundation of Pythagorean philosophy.1 The 
reason for this is clear. Aristotle, the most valuable secondary source 
available for early Pythagoreanism, states flatly that the Pythagoreans 
say that "all things are numbers." In fact this doctrine is at the center 
of Aristotle's account of early Pythagoreanism and is ascribed to 
them many times. The ascription takes two basic forms in Aristotle: 
( 1 ) in five instances the Pythagoreans "say," "make," or "suppose" 
that TCx npay(..laTa ("things") ,  TCx oVTa ("the things that are") ,  or 
Tov oAov ovpavov ("the whole heaven") are number or numbers. (2 )  
In seven cases the Pythagoreans are said to "make" or "construct" 
TCx oVTa ("the things that are") ,  TCx O"W(..laTa ("bodies") ,  TCxS aicr6T)TCxS 
ovcrias ( "perceptible reality") ,  TTJV <pvcrtv ("nature") ,  or Tov K6cr(..lov 
("the world-order") out of (Et<) number or numbers.2 Now Aristotle 
clearly had a considerable amount of information about the Pytha
goreans, for we know that he wrote a treatise devoted exclusively to 
the Pythagoreans as well as three separate books on Archytas. 3 The 
primafacie case for accepting his repeated statement that the Pytha
goreans thought that things were numbers is thus very strong. But 
what sort of evidence is likely to be behind Aristotle's statements? 
The most natural supposition is that he had a Pythagorean text in 
which the doctrine was directly stated or that he had unambiguous 
oral reports. Now the only written Pythagorean works that we know 
to have existed before Aristotle are Philolaus' book and the writings 
of Archytas.4 Since Archytas seems to be treated separately by 

1 Heath I 92 I :  1 .67 and Guthrie I 962: 229ff. 
2 For the formulation "things are numbers" see Metaph. 986a3, 986a2 I ,  987b28, 1 083bi 7. 

Things are said to be "out of numbers" at Metaph. 990a 2 I ,  1 08obi 6ff(2), 1 083bi I ,  
1090a24, 1 090a32 and De caelo 300a I 6. A t  De caelo 303a8 Aristotle says that i n  a way the 
atomists too say that all things are numbers. He admits that they may not show it clearly, 
but goes on to say o�ws •oiiTo J3ovA0\17al AEyEIV. Although in this case Aristotle is careful to 
indicate that the atomists did not actually say that "all things are numbers," the passage still 
shows his tendency to interpret other philosophical systems in formulations of his own 
devising. 

3 See Burkert ( I 972: 28 n. 5) on the evidence for Aristotle's books on the Pythagoreans. 
Aristotle's works on Archytas are listed in Hesychius' catalogue of Aristotle's writings. See 
DK 47A I 3. 

4 For Philolaus as the first Pythagorean to write a book see Pt. I, eh. I .  
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Aristotle, Philolaus' book would be likely to be an important source 
for Aristotle. Indeed, there are undeniable similarities between the 
fragments and testimonia ofPhilolaus and Aristotle's account which 
show that Philolaus was a primary source for Aristotle.5 What then 
does Philolaus say about number? 

There is no place in the testimonia or genuine fragments of 
Philolaus where the thesis that all things are number is advanced. 
To be sure number is mentioned prominently, but it is never assigned 
the role which Aristotle says the Pythagoreans gave it. Based on 
Aristotle's evidence we might well have expected that Philolaus' 
book would have begun with the assertion that "the cosmos and 
everything in it was constructed out of numbers." Instead, as we 
have seen, Philolaus' book actually begins "Nature in the world
order was fitted together out of limiters and unlimiteds, both the 
world-order as a whole and everything in it" (F 1 ) .  Now there are 
several possible ways to resolve this conflict between the fragments of 
Philolaus and Aristotle's evidence. First, since only a small part of 
Philolaus' book survives it is possible that he did say that all things 
are numbers in a passage that does not survive. However, such a 
statement would most naturally occur where Philolaus is setting out 
the basic principles of his system. Fragments 1 ,  2, and 6 are just such 
passages and the basic principles invoked are always limiters and 
unlimiteds, not numbers. Indeed, F 4 states straightforwardly what 
the role of number was for Philolaus: "Indeed, everything that is 
known has number, for nothing is either understood or known with
out this. " Thus number plays an epistemological role for Philolaus. 
He says that things cannot be known without number, not that they 
are numbers. 

Another way to avoid the apparent contradiction between Philo
laus and Aristotle is to suppose that Philolaus is not after all Aris
totle's source for this doctrine. Thus Schofield argues that Philolaus 
is Aristotle's source only for the technical features ofPythagoreanism 
such as the astronomical system, but that since Philolaus makes limiters 
and unlimiteds the basic constituents of things rather than numbers, 
Aristotle must be using another source for the doctrine that things 
are numbers (KRS 330- 1 ) .  This is a possible view, but it is hard to 

5 See Pt. I, eh. 2. 
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say who Aristotle's sources would have been in that case. Moreover, 
some texts in Aristotle indicate that he is ascribing both the astro
nomical system and the doctrine that all things are numbers to the 
same source, which is likely to be Philolaus. Thus, in his description 
of the Pythagoreans in Metaphysics 1 ,  Aristotle says that they sup
posed that the elements of number were the elements of all things 
and that the whole heaven was a harmony and a number. Although 
the language that Aristotle uses here is slightly different than in 
some other passages, the Pythagoreans that he is discussing are 
clearly those who are elsewhere said to think that all things are 
numbers. However, Aristotle then describes the procedure of such 
Pythagoreans when they encounter phenomena that go counter to 
their theories, and his example is the invention of the counter-earth 
to make the number of heavenly bodies equal to the perfect number 
ten. But this is the astronomical system of Philolaus, so that it would 
appear that Aristotle includes him among those who think that all 
things are number. 6 

I would like to propose a different explanation for the discrepancy 
between Aristotle and Philolaus.7 My thesis is that the doctrine that 
all things are numbers was not stated in any of Aristotle's sources, 
including Philolaus, whom I believe to be Aristotle's main source. 
Instead the doctrine represents Aristotle's own succinct formulation 
of the Pythagorean outlook. He is saying that what Pythagorean 
philosophy amounts to is the doctrine that all things are numbers. 
Following the fundamental work of Cherniss ( 1 935) many other de
tailed studies have shown that Aristotle is very prone to reformulate 
earlier philosophy in his own terminology and for his own dialectical 
purposes. In the case of Pythagoreanism it has been harder to see to 
what extent this is true because of the lack of any pre-Aristotelian 
Pythagorean texts, but now that a core of the Philolaus fragments 
are accepted as authentic we do have a check on Aristotle's testi
mony. It may perhaps seem extreme to assert that Aristotle went so 
far as to assign his own formulation repeatedly to the Pythagoreans 

6 Aristotle refers to the astronomical system as of the Pythagoreans in general (De caelo 2. I 3), 
but the later tradition represented in Aetius assigns it to Philolaus (AI 6) . 

7 Another way of solving the contradiction would be to suppose that limiters and unlimiteds 
in Philolaus just are odd and even numbers. This is Schofield's suggestion. For an argument 
against this thesis see Pt. I I ,  eh. I above. 
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themselves. However, detailed examination of Aristotle's reports will 
show that this is a very strong possibility and that there was a clear 
dialectical motive for him to do so. 

First, it is important to note the remarkable variety of ways in 
which Aristotle formulates the Pythagorean position. He commonly 
says that the Pythagoreans believe that all things are numbers or 
that they construct things out of numbers, but in some passages they 
are portrayed as interested in resemblances (oJJOIWJ-ICXTa) between 
things and numbers, and in one famous passage (987b 1 0- 1 3) we 
are told that the Pythagoreans thought that things exist by "imi
tation" of numbers, this being only verbally different from Plato's 
notion of "participation."  Thus in Aristotle's account of the Pytha
goreans things are said to have three different relations to numbers: 
( I ) things are made of numbers; ( 2) things display resemblances to 
numbers; (3 )  things exist by imitation of numbers. In light of this 
Heidel suggested that Aristotle could hardly be doing justice to the 
Pythagorean outlook.8 Of course it is quite possible that the ambigu
ity in Aristotle's reports is based on a lack of clarity in the Pytha
gorean sources he was working with. However, whether Aristotle or 
the Pythagoreans are responsible for the confusion, we should be 
wary of accepting one version of the relation of things to numbers, 
e.g. that things are numbers, as the only or most likely interpretation 
ofwhat the Pythagoreans were about. 

A passage in Aristotle's Metaphysics allows us to go further. In 
book 1 3  at r o83b r 6  Aristotle first states flatly that the Pythagoreans 
say that all things are numbers, but then continues in the next sen
tence "at least (yovv) they apply 6ec.:>pfJJJOTO ("mathematical theo
ries" )  to bodies as if they (the bodies) consisted of those numbers" 
(Ta yow eecupiJJJCXTO TipocrcrrrTOVCYI Tois CYWJ-IOCYIV ws E� B<eivcuv OVTCUV 
TWV 6:pi6JJwv) .9  There are some problems in discovering what Aris-

8 Heidel 1 940 in Furley and Alien 1970: 362. Others, notably Cherniss ( 1 935: 386), have 
recognized the seeming contradiction in Aristotle's reports. For an attempt to explain it 
away see Guthrie 1 962: 229ff. 

• The central meaning of6ewpfJI.la in Aristotle seems to be "a subject or topic of consideration 
by the mind" (EN 9.4, 1 1 66a26; Po. 1 456bi9; EE 1 2 14a9; etc.) ,  but the reference can also 
be to the theory that results from such consideration (Somn. vig. 455a25; Mete. 345b2) . 
The best parallel for the use of 6ewpiw=a here at Metaph. 1 083b18  is the �o�aOfJI.laTtKoov 

6ec..>pfJI.!Crrc..>V at Metaph. 1 093biS-16  which should be translated "mathematical specula
tions." 6ewpfJI.la rarely approaches the meaning "theorem" (MA 70I a1 0) . 
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totle means here, but the crucial point is that the doctrine that all 
things are numbers is not presented as something that the Pytha
goreans explicitly stated, rather it is presented as Aristotle's own 
deduction from the way the Pythagoreans proceed.10 Aristotle sees the 
Pythagoreans applying mathematical speculations to bodies in a 
way that suggests that they think that the bodies are composed of 
numbers, and on this basis he ascribes to them the thesis that all 
things are numbers. What Aristotle found in the Pythagoreans was 
an attempt to relate properties of number to properties of things, an 
attempt which for Aristotle did not make clear enough the relative 
ontological status of numbers and things. He did not find an asser
tion that all things were numbers. 

There is another passage, in Metaphysics 1 4, which points to the 
same conclusion. Aristotle frequently says that the Pythagoreans 
constructed bodies out qf numbers. He no less frequently complains 
that in doing so they have confused things which have no magni
tude, numbers, with bodies which do. In Metaphysics 1 4 ( wg 1 a 1 2ff) 
Aristotle attacks those who assign generation to things that are eter
nal. The Pythagoreans are mentioned in the following passage and 
the specific complaint in their case seems to be that they treat num
bers as if they were bodies subject to generation. However, the 
phrasing of the passage is very revealing. Aristotle begins by saying 
that there is no reason to doubt whether the Pythagoreans make 
such a generation or not. Aristotle's language here might suggest 
that someone had raised the question as to whether the Pythagoreans 
deserved Aristotle's criticism or not. But what is most interesting 
is the evidence that Aristotle provides to put an end to any such 
doubts. He gives the impression that he is referring to a specific 
Pythagorean text: 

10 There is a difficulty of grammar. A majority of translators render the ws clause so that 
OVTWV modifies O"c.>I!CrrWV which is understood from the first part of the sentence, while 
B<eivwv goes with ap161!WV, leading to the translation "as if they (the bodies) were out of 
those numbers." This translation does agree well with the numerous other passages in 
Aristotle where he talks of things being constituted out of numbers. However, the structure 
of the sentence would be smoother if OVTc.>V went with TWV ap161-1WV and �Kefvwv referred to 
bodies, giving the translation "as if the numbers were (constructed) from those (bodies)." 
It is awkward on this view that B<elvwv should refer to the immediately preceding "bodies," 
so that the previous translation seems more likely. Whether Aristotle is saying that the 
Pythagoreans proceeded as if numbers were composed of bodies or bodies of numbers will 
not materially affect the thesis which I am developing. 
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For they clearry state that when the one had been constituted 
- whether out of planes or superficies or seed or out of 
something they cannot explain - immediately the nearest part 
of the infinite began to be drawn in and limited by the limit. 

By using such a text to support his case Aristotle indirectly indicates 
that he could find no explicit assertion in a Pythagorean text to the 
effect that numbers are corporeal. Instead he draws the conclusion 
that they must have held such a doctrine given the way they talk in 
certain cosmogonic passages. Evidently what he found in a Pytha
gorean text was a passage in which "the one" appeared to be con
structed ( crvcrTaeeVTOS) in some sense. The speculation that Aristotle 
provides as to how the one was constituted shows clearly that the 
text before him did not itself say how the one was constructed, just 
that it was. I am almost certain that we have at least part of the 
Pythagorean text to which Aristotle is referring and can thus get yet 
a clearer idea of how he uses his Pythagorean sources. 

Stobaeus preserves the following fragment of Philolaus (F7) : 

The first thing fitted together, the one in the middle of the 
sphere, is called the hearth. 

F7 is the beginning of Philolaus' account of the generation of the 
cosmos from limiters and unlimiteds. Aristotle's comments could very 
easily be understood as a commentary on this fragment. Philolaus 
explicitly mentions a one and says that it has been "fitted together" 
( ap(Jocreev) , which must mean that it has been put together out of 
limiters and unlimiteds. This would correspond to Aristotle's claim 
that the one is constructed. Further, the usage of TO Tipcl:Tov (the 
first) in Philolaus clearly suggests the temporal generation that Aris
totle is assigning to the Pythagoreans. Immediately after Aristotle's 
description of the construction of "the one" in Metaphysics I4  he dis
misses the Pythagoreans from further consideration because "they 
are constructing a cosmos and wish to speak in terms of physics."11 
It is just such a context from which Philolaus F7 seems to derive. 

How should we then describe Aristotle's use of his Pythagorean 
source in this case? Certainly Philolaus F7 does discuss a one and 

11 However, Aristotle never does take the Pythagoreans as serious theorists on matters of 
physics. The vast majority of passages in Aristotle dealing with the Pythagoreans come 
from the Metaphysics. The Pythagoreans are only mentioned in two passages in the Physics 
(3.4, 203a1 and 4.6, 2 1 3b22) for their views on the fumpov and the void respectively. 
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relate it to the first step in the generation of the cosmos, the emer
gence of the central fire. Aristotle's claim that Philolaus is here gen
erating the number one is a plausible interpretation of the passage, 
although I do not think it is correct (see Pt. Ill ,  eh. 3 ) .  However, if 
this passage is one of Aristotle's main reasons for ascribing the doc
trine that all things are constructed out of numbers to the Pytha
goreans, it is clear that his testimony about the Pythagoreans must 
be used with extreme caution. When this passage of the Metaphysics is 
taken together with the earlier passage discussed above ( 1 083b 16 ) ,  
i t  appears to be a very strong possibility that Aristotle had seen no 
Pythagorean text that said that all things were numbers or that 
all things were composed of numbers. It seems most likely that he 
had Philolaus' book and perhaps some other writing or oral reports 
such as that about Eurytus, in which similarities between properties 
of numbers and properties of things were emphasized. Aristotle's 
interpretation of all this led him to summarize Pythagorean doctrine 
as teaching that all things are numbers. It should be clear then that 
the relation between things and numbers in early Pythagoreanism is 
not decisively resolved by Aristotle's evidence. When interpreting 
the fragments of Philolaus we need not take the doctrine that all 
things are number as an undisputed starting-point, but should real
ize that it is in fact an Aristotelian interpretation of Philolaus, not 
one of his own axioms.12 

One final point should be made about Aristotle's presentation of 
Pythagoreanism. In a great number of instances the Pythagoreans 
are introduced into Aristotle's discussion in connection with Plato.13 
In particular he likes to emphasize the contrast between Plato's sep
aration of numbers from things and his postulation ofmathematicals 
between forms and sensibles on the one hand, and the Pythagorean 
identification of things with numbers on the other.14 The contrast 

12 I t  might perhaps seem that by  undermining Aristotle's authority as a witness for early 
Pythagoreanism I am undercutting the basis used by Burkert to distinguish between au
thentic early Pythagorean thought and the later Platonizing tradition. However, even if the 
"all things are number" doctrine is taken as an example of Aristotelian interpretation, this 
does not alter the fact that Aristotle's evidence allows us to distinguish early Pythagoreans 
from Plato. For instance, his evidence will still show that the one-indefinite dyad opposi
tion and the derivation sequence of point, line, surface, and solid are Platonic and not 
Pythagorean. 

13 Metaph. 1 .6, g87b10ff.; 3. 1 ,  gg6as; 3.4, 1 00 1 ag; 1 0.2, 1053bg; 1 3.8, 1 083b8; Physics 3·4, 
203a 1 .  

1• Metaph. 1 3.8, 1 083b8. 
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with Plato, given Aristotle's interest in seeing dialectical connections 
between his predecessors, would provide Aristotle with a strong 
motive to interpret the Pythagorean talk about things and numbers 
as identification of things and numbers. It in fact seems likely that 
the issue of the ontological status of numbers and the question of 
what mathematical propositions are about, what they correspond to 
in reality, first arose in Plato's thought of the time ofthe Republic or a 
little earlier and developed into an important issue in the Acad
emy.15 Philolaus, writing thirty to fifty years before Plato raised 
these questions, probably did not clearly recognize them or directly 
address them. Aristotle's attempt to put the Pythagoreans into de
bate with Plato and himself thus distorts their view. Philolaus is at 
the very beginning of the tradition that considers the relation 
between mathematics and things and is thus unlikely to fit into the 
later dialectic neatly. 

The recognition that the thesis that "all things are numbers" is 
not Pythagorean can have far-reaching implications for some tradi
tional problems in the study of Pythagoreanism. For instance, in a 
system like Philolaus' , where numbers are not identified with things, 
the discovery of incommensurability may not have in fact generated 
the great problems for the Pythagoreans which scholars have often 
assumed it would (see Huffman r g88: 1 4- 1 9) .  However, this is not 
the time to examine all such repercussions for the study of Pytha
goreanism, and I will now turn back from Aristotle's account of the 
Pythagoreans to Philolaus. 

The role of number in Philolaus' system 

What role, then, do numbers play in Philolaus' system and what can 
that role tell us about the type of mathematics that lies behind it? F4 
provides a relatively clear answer to the first part of this question: 

And indeed all the things that are known have number (ml:vTcx 
. . .  TCx yJyvc.vcrKOJ..lEVcx O:pi6JJOV exovTl) . For it is not possible 
that anything whatsoever be understood (voT]&i'j)Jev) or known 
(yvc.vcr6f\JJev) without this. 

Number is necessary for knowledge. It solves an epistemological 

15 Burnyeat 1 987. 
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problem. The very appearance of an epistemological concern at 
such an early point in Greek thought caused some older scholars to 
regard the fragment as spurious (KR 3 1  1 ) ,  but recent scholarship 
has recognized a clear epistemological strain in Presocratic thought, 
and surely Barnes is right when he asserts that already in the time 
of Parmenides epistemology was " . . .  a young discipline but not an 
infant" ( 1 982:  296) . 

This is not the place to provide a critical history of Presocratic 
epistemology, but since number and mathematics are invoked to 
solve a specifically epistemological problem in Philolaus, it is neces
sary to give a brief overview of some of the strains in Presocratic 
epistemology and how Philolaus fits into those trends. From the 
beginning, both the Greek literary and philosophical traditions show 
interest in the limitations of the human mind (e.g. Homer's appeal 
to the Muses ) ,  and it is often noted that there is an innate skeptical 
tinge to Greek thought. It is characteristic of this tradition that clear 
or exact knowledge is denied to human beings in certain domains, 
which is not to say that we cannot have more or less well founded 
beliefs in these areas and even certain knowledge in other domains. 

Philolaus F6 displays a skepticism that is similar to this. In just the 
same manner as his predecessors Philolaus denies human knowledge 
in a certain domain. However, the area in which clear knowledge is 
not possible is specified in a new way. 

Concerning inner nature and harmony the situation is this: to 
begin with, the being of things (0: IJEV ECTTW TWV npayJJcX-rwv) 
which is eternal, and inner nature in itself (mhO: IJEV 0: cpvcr1s) 
admit of divine and not of human knowledge, except that it 
was impossible for any of the things that are and are known by 
us to come to be if the being of the things from which the 
ordered world came together, both the limiting things and the 
unlimited things, did not preexist. 

For Philolaus it is "the being of things" and "inner nature in itself" 
that admit only of divine and not of human knowledge. This would 
seem to allow that humans can have knowledge about areas such 
as cosmology and natural science (pace Xenophanes and the author 
of On Ancient Medicine) , but that the ultimate basis of reality is 
beyond our grasp. At this point Philolaus is clearly siding with thinkers 
like Empedocles, Anaxagoras, and the atomists, who assume the 
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existence of the world of our experience, a world consisting of a 
plurality of things. The question is how he thinks we can gain secure 
knowledge of this world. 

Once again there is clear background to this question in Preso
cratic thought. A number of Presocratics show strong skepticism 
about the reliability of our senses, but with the exception of the 
Eleatics they also agree that the senses are the indispensable starting
point in our attempt to discover the truth. Usually the idea is that 
the senses provide us with valuable information, but only if we know 
how to interpret it. Thus in Fss Heraclitus says "I prefer those 
things of which there are seeing, hearing, and perception." But he 
tempers this praise of the senses in F I OJ: "The eyes and ears are bad 
witnesses for those men who have barbarian souls (i.e. souls that do 
not understand the language of the senses) ." In general Heraclitus' 
view of the phenomenal world seems to be that it is like the oracle at 
Delphi which, in the words of Fg3, neither speaks out nor conceals, 
but gives a sign. What it gives a sign of is the underlying Myos 
which Kirk describes well as a "unifying formula or proportionate 
method of arrangement of things" (KRS I 87) . It is this Myos which 
is really knowable. The same notion of sense experience as point
ing to a less obvious, but more cognitively reliable reality may be 
behind Anaxagoras' famous statement that "the phenomena are the 
vision of unclear things" (F2 I a) . Democritus reportedly approved 
of Anaxagoras' dictum, and indeed in his system he distinguishes 
sharply between a bastard knowing that arises through the senses 
and a legitimate knowledge that arises through the intellect (Fg and 
F I I ) .  At the same time he recognizes that sense experience is indis
pensable (F I 25) . It is, at any rate, clear that in atomism what our 
senses present to us (e.g. a sweet taste) is based on an invisible reality 
of quite a different kind, atoms and void (Fg) . 

Philolaus once again has a clear place in this tradition. There is no 
direct assessment of the senses in the fragments, but F2 at least seems 
to rely on direct appeal to sense experience to establish the existence 
of limiters and unlimiteds. While this suggests that Philolaus assigns 
some value to the evidence of the senses, it is clear that he too thinks 
that such evidence requires proper interpretation and that it is cru
cial to go beyond the superficial message of the senses in order to see 
what further understanding that evidence points to: 
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Number, indeed, has two proper kinds, odd and even, and a 
third from both mixed together, the even-odd. Of each of the 
two kinds there are many forms, ofwhich each thing itself gives 
signs. (Fs) 

There are a number of obscure points in this fragment, but what I 
want to focus on here is the last clause. The reference of eKao"Tov 
(each thing) is not completely clear, but the most plausible explana
tion is that it refers to individual things in the world. The idea would 
then be that individual things in the world "give signs of" or "point 
to" something else, in this case not Heraclitus' logos, but numbers or 
"forms of numbers." Indeed it is with the introduction of number at 
this point that we can see Philolaus' very original response to the 
most illustrious of his predecessors, Parmenides. 

What I want to suggest is that, in specifying number as the 
reality to which phenomena point, Philolaus is trying to solve the 
same problem that Parmenides addressed in his poem. I agree with 
scholars such as Mourelatos and Kahn who have argued that 
Parmenides' problem is primarily epistemological and that his main 
goal is to determine what the object of knowledge is like.16 The 
conclusion is that it must both exist and exist as a determinate state 
of affairs. The problem with the route that Parmenides rejects, the 
route of "is not," is that it is completely indeterminate and hence 
incurably vague. Philolaus accepts Parmenides' claim that the ob
ject of knowledge must be a determinate state of affairs, but wants 
to preserve a plurality. The bold step he takes is to argue that nu
merical relationships in particular and mathematical relationships 
in general solve the problem. They possess the requisite determinacy 
and at the same time they relate a plurality of entities and thus are 
capable of explaining a world that consists of a plurality of entities. 

The extent to which Philolaus' appeal to mathematical relation
ships conforms to Parmenides' restrictions on the character of a pos
sible object of knowledge can be seen by considering the extent to 
which mathematical relations satisfy the famous "signposts"on the 
way of truth that Parmenides outlines in F8. Parmenides says that 
the object of inquiry must be uncreated and imperishable, continu
ous, unchangeable, and perfect. If we consider a geometrical proof 

16 Mourelatos 1 970 and 1 979. Kahn 1 968/9. 
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such as the so-called Pythagorean theorem (Euclid 1 ·4 7 )  or the 
numerical proportions that govern the concordant intervals in the 
octave they do in fact seem to be uncreated and imperishable. To 
be sure individual instances of the concordant intervals (e.g. two 
particular taut strings, one twice the length of the other) may come 
to be and pass away, but it seems quite plausible to argue that the 
relationship between the whole number proportions t, j, t and con
cordant sounds, or the relationship between the hypotenuse and the 
sides of a right triangle, did not come into existence at any point nor 
will they pass away. Similarly there seems little problem in saying 
that mathematical relationships are unchangeable. Further, since 
mathematical relationships are completely determinate, they are 
perfect in Parmenides' sense of being complete and not deficient. It 
is more difficult to see how the signpost of being continuous (�wexes) 
applies to mathematics. Of course this part of Parmenides' poem is 
taken by some to argue that all of reality is one, and if Philolaus 
is trying to save a plural world while accepting Parmenides' re
quirements for intelligibility, it is precisely at this point that we 
might expect some difficulties. However, Philolaus might well argue 
that, although there are a plurality of entities, they each individu
ally are completely determinate in the way required by Parmenides. 
Philolaus would then have affinities to the atomists who are often 
seen as positing a plurality of entities which individually satisfy the 
requirements of Parmenidean being. However, Philolaus chooses 
mathematical relationships rather than atoms, because he appeals to 
number to solve the problem of a reliable object of knowledge. The 
world is known through number, not made up of number. 

Having placed Philolaus' epistemology in this context I now want 
to turn to deal with the problems presented by F 4 in more detail and 
in doing so explain further how knowledge and number are tied 
together for Philolaus. Since we do not have any further explanation 
of the simple statement that nothing is known without number (if 
there was any) , a number of points remain obscure and controver
sial. First, what sort ofknowledge is number meant to explain? Sec
ond, what does it mean for something to "have number"? Finally, 
how does knowing something's number allow us to know it? 

In order to answer the first question it is necessary to consider the 
verbs of knowing which Philolaus uses in F 4, voeiv and y1yvwcrKEIV. 
Nussbaum and later Schofield have argued that Philolaus is giving 
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the conditions necessary for anything merely to be apprehendedY 
Something must have number in the sense of being countable, i.e. 
distinguishable from other somethings, in order to be recognized as 
a distinct entity at all. On this view Philolaus is concerned to explain 
how it is that we can recognize distinct objects in the world, not how 
we can have secure knowledge of those objects. Such a view relies 
heavily on taking ytyvw01<c.v as suggesting mere recognition and 
voeiv as referring to thinking in a vague psychological sense, i.e. 
something going on between the ears. However, the typical Preso
cratic usage of these verbs argues against this interpretation (see F3 
and F4) . I t  is much more likely that, when used without any limiting 
modifiers, ytyvwcrKetv refers to successful recognition or knowledge 
of things and that voeiv indicates "understanding" and not mere 
thought. Indeed, in F6, when Philolaus describes the divine knowl
edge that is not accessible to humans, the word he uses is the noun 
formed from ytyvw01<etv (yvwcrts) ,  and surely what is in question 
here is the gods' secure knowledge and not mere apprehension of 
things. 

Furthermore, as we have already seen, it is clear in several places 
in the fragments that Philolaus is perfectly able to talk and think 
about the world with no mention of number. As I have argued 
above, the basic principles in Philolaus' system are not numbers, but 
limiters and unlimiteds. The existence of and our perception of dis
tinct objects are explained in terms of the combination oflimiters and 
unlimiteds. Fs, quoted above, supports this in saying that individual 
things "give signs of" or "point to" numbers. For this surely suggests 
that number is introduced to explain how it is we can have "real" or 
"secure" knowledge of entities which are initially apprehended by 
simple perception. F 1 3  again supports this general outlook in assign
ing sense perception to both animals and humans, but understand
ing (vovs) to humans alone. Animals share with humans the ability 
to pick out distinct objects in the world through perception, but sure 
knowledge of things is reserved for humans alone in so far as they 
grasp the number that each thing "has". Thus the evidence from the 
fragments of Philolaus, combined with the common use ofvoeiv and 
ytyvwcrKetv in Presocratic contexts in the sense of "understand" and 
"know", makes it overwhelmingly likely that Philolaus is talking 

17 Nussbaum 1 979; KRS 327. 
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about conditions for understanding and not just conditions for any 
thought at all. 

Granted, then, that Philolaus is trying to explain how it is that 
we can "really" know something, the next major problem is to ex
plain what it means to say that things that are known must "have 
number". Number (6:pt6(..16S) in Greek typically has a more concrete 
sense than we are used to and commonly refers to an ordered plural
ity of things. Thus it works more like our word "dozen" which 
always conjures up an image of a specific collection of things (e.g. 
eggs) . In the simplest sense, then, "having number" means that 
something is an ordered plurality that can be counted. It is possible 
that it is this meaning of "having number" that lies behind the 
strange story of Eurytus, a Pythagorean who was a slightly younger 
contemporary of Philolaus, who is reported to have drawn a picture 
of a man and filled it in with pebbles and then identified the man 
with the number of pebbles used. However, there are many other 
examples in Greek thought (see the commentary on F4) which 
suggest a less puerile interpretation and treat "having number" as 
equivalent to "having an order or structure that can be specified in 
terms of the relationships between numbers."  To say that something 
"has number" then becomes equivalent to saying that it has a 
structure which can be described in terms of mathematics. 

This slide from discussing number to the consideration of struc
ture in so far as it can be described mathematically is, interest
ingly enough, found in a passage from Aristotle's book on the 
Pythagoreans. 

The Pythagoreans having devoted themselves to mathematics, 
and admiring the accuracy of its reasonings, because it alone 
among human activities knows of proofs, and seeing the facts 
about harmony, that they happen on account of numbers, gen
erally admitted . . .  they deemed these (facts of mathematics) 
and their principles to be, generally, causative of existing things, 
so that whoever wishes to comprehend the true nature of existing 
things should turn his attention to these, that is to numbers 
and proportions, because it is by them that everything is made 
clear.18 

18 Iamblichus, Comm. math. 78.8-18.  For the argument that this is a fragment of Aristotle see 
Burkert 1 972: 49-50 and n. I I 2. 
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What is remarkable in this passage is that, while it starts out talk
ing about mathematics in general and in particular mathematical 
proofs, it ends up by saying that to understand things we must study 
number and proportion. The study of number has become equiva
lent to the study of the structure of the cosmos in so far as it can 
be expressed in mathematical relationships. At the same time this 
passage from Aristotle's special work on the Pythagoreans provides 
excellent support for my position on the role of number in Philolaus. 
For clearly Aristotle is saying in this passage that the key role of 
mathematics for the Pythagoreans is epistemological ("it is by them 
[numbers and proportions] that everything is made clear") .  

What all of this suggests is that in F 4 of Philolaus "having num
ber" may mean much more than simply "having count." It may well 
mean "having structure that can be described mathematically." If 
this is so the role of number in Philolaus' epistemology starts to 
become clear. Philolaus is arguing that we only really understand 
something when we understand the structure of and relationships 
between its various parts. The best example is our understanding of 
the octave. Philolaus would argue that we only really know it when 
we can specify the intervals that go to make it up and the rela
tionships between those intervals, and can express them in terms of 
numerical ratios.19 

I would now like to return to some of the issues raised at the 
beginning of this chapter about the role of mathematics in Philolaus' 
philosophy and the nature of that mathematics. What is revolution
ary in the philosophy of Philolaus is the thematic use of number 
and mathematics to solve philosophical problems. Someone might 
well object that from the beginning Presocratic philosophy has been 
characterized by notions of balance, proportion and harmony, and 
so it has. Nonetheless, no previous Presocratic had dared to invoke 
"number" as an explanatory concept. Philolaus does so because he 
does not just wish to describe the world as being a cosmos (order) 

19 On this view Philolaus' epistemology does have some very interesting similarities to the 
Pythagoreanizing passages of Plato's Philebus, where we are told not to be content with just 
grasping the one or moving right away to the unlimited, but enjoined to find the number 
between them. There is nothing in the phrasing of Fragments 1 - 7  of Philolaus to make us 
think that they were modelled on Plato, but quite the reverse. Plato makes it clear that he 
is drawing on Pythagoreans in this passage but it remains unclear what is Plato and what 
is Philolaus. 
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or as having a logos (proportionate method of arrangement) . He 
specifically refers to number because what he wants to emphasize, in 
response to Parmenides, is the cognitive reliability of numerical and 
mathematical relations; that is why number is brought in to solve a 
question of epistemology. The sort of mathematics that Philolaus is 
invoking then is mathematics that relies on proof. It is only this sort 
of mathematics that can solve the problem that Parmenides posed. 
This account of Philolaus' endeavor gains support from the excerpt 
from Aristotle's account of the Pythagoreans which I have quoted 
above. There Aristotle says that it is the accuracy of the reasoning of 
mathematics and the fact that it alone of human endeavors admitted 
of proof that impressed the Pythagoreans. The picture of a Philolaus 
deeply impressed by the accuracy and reliability of the type of 
mathematical reasoning which must have characterized the work of 
Hippocrates and Theodorus is further supported by two brief testi
monia about Philolaus. Testimonium A7a, which in fact is prob
ably a brief quotation, says that Philolaus regarded geometry as 
the "mother-city" of the mathematical sciences (1..1a6T]IJ<hc.vv) .  This 
clearly suggests that Philolaus had identified a set of mathematical 
sciences and more importantly that he was sufficiently aware of the 
work in those sciences to recognize that it was in the geometry of his 
time that there was the greatest progress. Again the brief statement 
in Sextus (A2g) that Philolaus regarded the logos which arises from 
study of the mathematical sciences as the criterion of truth, while 
cast in terms oflater philosophy, gives another small indication that 
coheres with the idea that Philolaus was au courant with the work that 
was going on in rigorous mathematics in his day. 

In the end the greatest argument against Burkert's claim that the 
mathematics that Philolaus invokes is simply number mysticism is 
the way Philolaus' fragments fit into the Presocratic debate about 
the basis for knowledge. Number is not invoked in the fragments 
as an all-powerful explanatory concept. Limiters and unlimiteds 
are introduced to explain many aspects of the world. Number and 
mathematics are introduced because of their cognitive reliability, 
because they satisfy Parmenides' requirements for a proper way of 
knowing while still applying to a plural world. But this type of 
mathematics is what Hippocrates was laboring on in his Elements 
(whatever that term may mean) ,  not the number mysticism found in 
folklores around the world. 
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Now that the questions of the role of number in Philolaus' philoso
phy as well as the type of mathematics that is likely to have inspired 
him have been discussed, it is important to investigate a little further 
the connection between the role of number in Philolaus' philosophy 
and his two fundamental explanatory principles, limiters and un
limiteds. Of course I have already made a number ofpoints that are 
relevant to this connection, but it can be most dramatically seen by 
pointing to F6. In the second half of that fragment Philolaus argues 
that limiters and unlimiteds are essentially unlike and would never 
come together to form an ordered whole unless some third principle 
bound them together. This principle is harmonia or "fitting together." 
This concept of course has a prominent role in Presocratic thought 
before Philolaus. Philolaus takes over from his predecessors (Herac
litus, Empedocles) the idea of harmony as something that holds 
together elements that are in some way in conflict with one another. 
What is new in Philolaus is the fact that he almost seems to identify 
harmonia with number. Thus, after he has introduced the concept 
of harmonia in F6 he immediately goes on to discuss it in quantita
tive terms (he refers to its size - �eyeeos) and that discussion turns 
out to be a discussion of the system of whole-number ratios that 
determine a diatonic scale. The first actual numbers we meet in the 
fragments of Philolaus are this system of ratios that is said to deter
mine the size of the harmonia of the cosmos. There is in fact some 
precedent for this connection of number and harmonia in Empedocles 
(Fg6 where harmonia is associated with the proportions of elements 
which are combined to make bone) , but Philolaus seems to have 
made the connection even tighter and to conceive of all "fitting 
together" of limiters and unlimiteds in terms of numerically specifi
able relations. 

But there are some indications that Philolaus tried to make an 
even closer tie between numbers and limiters and unlimiteds. Aris
totle's testimony clearly says that there was a specific connection 
between limiters and odd numbers and unlimiteds and even num
bers, and F5, while not explicitly making this connection, does divide 
numbers into three classes (even, odd, and even-odd) which seem to 
be parallel to the division of things in the world into limiters, un
limiteds, and things that both set limits and are unlimited (F2 ) .  It is 
possible that, as Barnes suggests ( 1 g82: 390) , there is no connection 
to be made here and we could suppose that Aristotle simply saw the 
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parallelism and assumed the connection between limiters and odd 
numbers, etc. ,  even though Philolaus made no such connection. Cer
tainty is not possible here; however, it seems not at all unlikely that 
Philolaus did try to connect these two triads. He may have simply 
thought that numbers like everything else were manifestations of 
limiters and unlimiteds and hence identified one class of numbers 
with limiters and the other with unlimiteds. 

Philolaus' program 

If, then, Philolaus thought that we only really know things by grasp
ing the numerical structure according to which the limiters and 
unlimiteds which compose them are combined, this suggests a clear 
program for the rest of Philolaus' book. In so far as he is trying to 
present us with the truth about the world-order and the individual 
things in it, his treatment of topics such as cosmogony, astronomy, 
psychology, and medicine should show him at least searching for the 
numbers in things, just as Plato said that the Pythagoreans searched 
for numbers in heard harmonies (R. 53 I C I -2 ) .  Lloyd has made this 
point very well. He argues that, while in some cases the Pythagorean 
interest in numbers may "reflect ethical, symbolic, or aesthetic con
siderations," the theory that "all things are numbers" (or as I would 
prefer to say "all things are known by numbers") "could and did 
act as a stimulus to find those numbers, by measurement, in the 
phenomena" ( 1 987:  276) . Lloyd is thinking primarily of the reports 
about the various experiments carried out by Pythagoras and his 
followers in order to demonstrate the correspondence of whole
number ratios to the musical concords of the octave, fourth, and 
fifth. These experiments are problematic in several ways, but the 
point is that, even if they would not have worked, they still reflect 
the ambition of carrying out precise measurement of phenomena. In 
Philolaus' case we know of no such experiments, but F6 and F6a 
show that harmonic science was the area in which he was successful 
in finding the numbers which give us knowledge of things, and the 
remarkable success of Philolaus' thesis in this regard is undoubtedly 
what led him to the general thesis that all things are known in so far 
as we understand the number that determines their structure. 

When we turn to the rest of Philolaus' account of the world-order 
and the things in it we certainly find evidence of the ambition to find 
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numbers in a variety of phenomena, but there are also many aspects 
of the world which Philolaus does not seem to try to explain in terms 
of number. Thus, in his astronomical system we find evidence that 
he tried numerically to reconcile the solar and lunar year (A22)  to 
arrive at a great year of fifty-nine years, and it seems likely that he 
took advantage of the best information available on the periods of 
the planets in order to determine their ordering, although he made 
no attempt to account for planetary movement in any sophisticated 
way. There is some suggestion in his theory of the great year that he 
may have manipulated the actual data slightly in favor of arriving 
at particularly pleasing numbers, and Aristotle certainly suggests 
that this is exactly what he did in positing the existence of the invisi
ble counter-earth in order to bring the number of bodies orbiting the 
central fire to ro, because r o  is a more significant number than g. 

This sort of procedure drives some modern scholars to conclude that 
Philolaus is a number mystic after all, but Philolaus' thesis that the 
phenomena point to numbers (Fs) makes it very clear that the phe
nomena require interpretation and that the apparent answer may 
not be the correct one. Just as the modern scientist will many times 
call his data and experimental procedure into question before aban
doning his theory, so Philolaus may have felt that it was legitimate 
in some cases to assume that further study will reveal that the cosmos 
is in fact constructed according to the significant numbers he ex
pected, rather than the less significant number that actually appears 
to be the case. 

When we turn to other areas of Philolaus' thought, we find con
siderably less reference to number. F r 3 may suggest that Philolaus 
saw the human body as structurally determined by the number 4 
in so far as the body has four crucial centers corresponding to the 
four basic psychic faculties of the mature human being. However, 
while testimonia about Philolaus' medical theory are amenable to 
interpretation in terms oflimiters and unlimited, there are only indi
rect hints of any specific role for number (i.e. the mention of a role 
for excess and defect in accounting for disease and the image of 
breathing as paying back a debt) . This may be partially the result 
of the state of our sources and it is important to remember that 
until the discovery of the medical papyrus known as the Anonymus 
Londinensis we had no idea that Philolaus had any medical views 
at all. Certainly there is considerable evidence in the writings of 
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the Hippocratic corpus which suggests that the role of number and 
measurement in medicine was a topic that was being canvased in 
Philolaus' day (Lloyd 1 987:  247-70) and we might suppose that 
Philolaus had a role in this development. However, I do not think 
that we should be surprised if Philolaus was simply not able to say 
anything about the precise role of number in his account of many 
aspects of the cosmos, as it was simply beyond his ability to do 
so. Indeed, a great number of the prominent theses in Presocratic 
thought, as well as in early Greek medicine, are characterized by a 
tremendous amount of bluff which simply cannot be backed up in 
detail. As Lloyd says "we clearly need to suspend disbelief, if not our 
critical judgement entirely, when we are solemnly told, as by the 
author of On Breaths, that air is the cause of every illness . . .  " ( r 987 :  
r s- r 6; see also 28 and 335 ) .  

It  appears that the search for the numbers in  things may have led 
Philolaus to try to find numbers which defined certain abstract con
cepts as well. Aristotle reports Pythagorean attempts to identify cer
tain numbers with concepts such as justice, opportunity, and mind, 
and this may well have been some sort of attempt at definition. It  
is not completely clear how much of this should be attributed to 
Philolaus, but there is some indication that he made some such iden
tifications (see F2o and Pt. Ill, eh. 4, pp. 283-8) . This seems to me 
to be only an attempt to follow out the implications of his general 
thesis about knowledge. If everything that is known has number, 
then the only way we can be said to come really to understand 
concepts such as justice will be by grasping the number to which 
justice points. These are certainly the least appealing manifestations 
of Philolaus' thesis about number from our point of view. However, 
one has only to look at the very luxuriant development of the con
nection of numbers and things in the later Pythagorean tradition, as 
exemplified by such works as the Theologumena arithmeticae, in order 
to realize that, so far as we can tell, Philolaus was in comparison the 
model of restraint in carrying out his program. What we have of the 
fragments of Philolaus suggests a much stronger similarity to Plato's 
use of number in dialogues such as the Timaeus or Republic than 
to figures in the later Greek arithmological tradition such as Philo 
and Anatolius. The fact that Philolaus' medicine is not an exercise 
in number theory and that he evidently did not try to impose an 
elaborate artificial numerical scheme in articulating a doctrine such 
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as the harmony of the spheres shows that, while his interest in pleas
ing numerical structure could lead him to question observation in 
some cases, his project was nonetheless to find the numbers in things 
where he could and not to put them there at all costs. 
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A N D  T H E  M E T H O D  O F  H Y P O T H E S I S  

Lloyd has made the suggestion that the author of the Hippocratic 
treatise On Ancient Medicine (henceforth VM) had Philolaus in mind 
when he launched his virulent attack on the use of hypotheses in 
medicine. These "hypotheses" are "postulates or assumptions used 
as the basis of philosophical or medical theories" (Lloyd I g63: I I I ) 
and the author of VM particularly complains about the practice of 
trying to explain the great complexity of phenomena concerning 
diseases in terms of just one or two such postulates ( V  M I ) . He re
peatedly uses the hot, the cold, the dry, and the wet as examples of 
these hypotheses and particularly focuses on the hot (I sff) . Philolaus 
is a plausible target of attack because he is presented in the medical 
papyrus known as the Anonymus Londinensis as arguing precisely that 
the body is constituted out of"the hot." Further, Philolaus evidently 
also used such postulates in his cosmology, the prime example being 
the central fire. This is significant because VM seems to be attacking 
someone who used hypothesis both in cosmology and medicine. As 
Lloyd puts it "the author of VM concedes, ironically, that tmo6ecre1s 
have a place in the study of things in the heaven and under the 
earth which are beyond empirical verfication, while at the same 
time strenuously maintaining that they should be excluded from 
the study of medicine" (I 963: I 25) .  Two further points give some 
support to the idea that Philolaus used a method of hypothesis: (I ) 
when hypothesis is first mentioned in Plato's Phaedo it is Simmias, a 
pupil of Philolaus, who uses it; (2 )  V1TOTi6ecr6m is used twice in the 
description ofPhilolaus' views in the Anon. Land. (A27 ) ,  although the 
word is used only once elsewhere in the Anon. Land. All of this is 
circumstantial evidence and not enough to prove that Philolaus is 
the object of attack in VM or that he used a method of hypothesis. 
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Indeed, as Lloyd points out, VM seems to be attacking someone who 
explains disease by postulating the hot or the cold, whereas the Anon. 
Land. only says that Philolaus thought that the body was constituted from 
the hot and assigns him a more complicated theory of disease. Still, it 
may well be that the hot was also central in Philolaus' account of 
disease, as Lloyd suggests, and it is plausible to see Philolaus as influ
ential in developing a type of medical theory that used hypotheses 
and as a possible object of attack in VM. 

In what follows I will give further support for connecting Philolaus 
and the type of medicine attacked in VM. However, I will also go on 
to argue that Philolaus' use of hypotheses in medicine is just one 
manifestation of a more general methodology which Philolaus self
consciously develops in F6 in his account of the basic nature of the 
cosmos and which he also applies in his account of psychic faculties 
in F I 3· This method has similarities to the "method of hypothesis" 
that VM attacks and that Plato says he borrowed from the geo
meters in the Meno, but the word hypothesis does not occur in the 
extant fragments of Philolaus. Instead, the word that is prominent is 
6:pxiJ, "origin," "starting-point," "cause." In each area of investiga
tion Philolaus tries to determine the minimum number of 6:pxai that 
must be assumed to exist (or preexist - vmS:pxe1v) in order to explain 
the cosmos as we know it. This prominent use of 6:pxai is one of the 
most striking things about the genuine fragments of Philolaus and I 
will discuss in more detail below exactly what Philolaus was trying 
to do methodologically. However, it is first necessary to confront the 
problems sometimes raised for the authenticity of the fragments on 
the basis of such a use of 6:pxai. In the course of answering this 
problem by examining the uses of 6:px-ri plausible in Philolaus' time 
we will also be able to see the background against which Philolaus 
developed his methodology. 

Both Bywater ( I 868: S I )  and von Fritz ( I 973: 48 I )  have pointed 
out the use of apx-ri in Philolaus in what they regard as the Aris
totelian sense of "principle" and have used this as one basis for 
doubting the authenticity of some or all of the fragments. I t  is true 
that Aristotle uses the term 6:px-ri in this way and it is particularly 
noteworthy that he uses it in this sense and as roughly equivalent 
to ahia ("cause") throughout his account of Presocratic philosophy 
(including the Pythagoreans) in the first book of the Metaphysics. 
I would not deny that Philolaus' usage of the term approaches 
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Aristotle in some ways, although the contexts in Philolaus make 
clear that it has not become simply a technical term for "principle" 
yet. However, it is not true that the use of 6:pxi} in this sense of 
"starting-point" in explanation or "explanatory principle" is impos
sible before Aristotle. This use of apxi} is not found in the fragments 
of the other Presocratics, but it would appear that Hippocrates of 
Chios, the mathematician who is a contemporary of Philolaus, may 
have used it in this way. Even more significantly apxi} is used exten
sively in the Hippocratic corpus and there are a number of impor
tant te�ts dating around 400 in which it is used to mean "cause" and 
others in which it is used in discussions of methodology in a way 
which is reminiscent ofPhilolaus. Philolaus' use of O:pxi} thus fits into 
the general development of notions of explanation in the late fifth 
century and is a precursor of Aristotle's use and not part of a forgery 
composed after Aristotle. 

In order to support this point I will now look at the texts of 
the Presocratics, the Hippocratic corpus, and Hippocrates of Chios 
i� more detail. However, before doing so it is worth noting that, 
even apart from the parallels between Philolaus and this other late 
fifth-century evidence, comparison with the Pythagorean pseudepi
grapha also suggests that what we have in Philolaus does not fit the 
pattern of the forgeries. While it is surely true that apxi} is used 
very prominently in the pseudepigrapha, its use is not isolated as in 
Philolaus, but combined with a wealth of other developed Platonic 
and Aristotelian terms. Thus, for example, there is a treatise attrib
uted to Archytas entitled On Principles (Oepi apx&v - Thesleff I g6s: 
1 9 .3) in which apxai occurs frequently. But, when it comes to spec
ifying what the apxai are, the Platonic and Aristotelian influence 
becomes· clear. There are said to be three apxai which turn out to be 
god as the active principle (TOV IJEV eeov . . .  TOV KlVEOVTa) ,  matter 
(Tav 15' ecnw Tav Oi\av) , and form (Tav Se IJOpq>w . . .  ) . Such patently 
Platonic and Aristotelian terminology is lacking in the contexts in 
which apxi} occurs in Philolaus. This, in itself, does not prove that 
the Philolaus texts are authentic, but it does distance them from the 
typical Pythagorean pseudepigrapha and should make us look very 
closely at Philolaus' use of apxi} before simply labelling it as Aris
totelian and classifying it with uses such as those in pseudo-Archytas. 

In Presocratic texts other than Philolaus apxi} is commonly used 
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with the simple meaning "beginning" and set in contrast to TEAOS 
( "end" ) .  See for example Melissus F2:  "it does not have a begin
ning or end, but is unlimited" ( O:pxf]v o\n< exet ovSe TEAEVTT)v, 6:/\/\' 
O:mtp6v Ea& I) . Melissus F 4 and Heraclitus F I 03 are similar. Of 
course, there is a long-standing debate as to whether Theophrastus 
indicates that Anaximander used O:pxt) with reference to his "un
limited" ( O:mtpov) from which all things come (see Kirk in Furley 
and Allen I 97o: 324-7 and Kahn I 96oj85: 30-2) . However, even if 
we accept the interpretation that Anaximander did use the term 
O:pxt), it is not likely that he used it in the Aristotelian sense of 
"principle" (Kahn I 960/85: 235ff. ) .  Its most probable meaning 
would be the "starting-point," in both a temporal and spatial sense, 
from which the world came to be. One final use of O:pxt) in the 
Presocratics that should be noted is found at the beginning of 
Diogenes of Apollonia's book: "It  seems to me that in beginning any 
treatise (Myov) it is necessary to provide a starting-point that is 
beyond dispute" ( TTJV apxiJv 6:vaj.l<plO'j31)T1lTOV Tiapexe0'6at) .  In this 
case O:pxt) to some extent just refers to the literal "beginning" of the 
book, but the fact that Diogenes specifies that this beginning should 
be "indisputable" shows that he is also thinking of it as a "starting
point" or "premise" in an argument. 

That this use of O:pxt) is somewhat of a topos in the late fifth 
century becomes clear from a number of parallel passages in the 
Hippocratic corpus. Thus, in On the Art 4 the author says that "the 
beginning of his discourse" ( O:pxiJ TOV Myov) will be agreed to by 
all. This beginning turns out to be the proposition that some people 
treated by medicine are healed. Diseases 1 .9 ( 6. I 56. I 4ff L) asserts 
that there is no "demonstrated starting-point" of medicine ( O:pxiJ 
6:TioSeSetyiJEV1l) ,  nor second point, nor middle, nor end. Here the 
reference does not seem to be an initial premise as a starting-point, 
but rather to a more general question of whether it is best to begin 
by speaking or by acting. Yet a slightly different sense is found in 
Decent. 9 (CMG. I .  1 .28. I I ) , where the memory of the use of certain 
drugs is said to be the beginning ( O:pxt) ) ,  middle, and end of medi
cine. Here the reference is to the learning or knowledge of medicine. 
The uses in this paragraph to some extent rely on the commonplace 
that the beginning of any endeavor is crucial. However, it is also 
clear that this has led to some serious reflection on methodology and 

8 I  



P H I L O L A U S ' P H I L O S O P H Y  

the significant use of expxi) to refer to an initial premise in an argu
ment. A further development of this idea of initial premise in the 
direction of explanatory principle can be seen in other texts. 

Thus in the first chapter of Fleshes the author asserts that a com
mon starting-point (Kotvtiv apxtiv) must be postulated (\mo6ecr6at) ,  
by which he means a starting-point common to the opinions of men. 
This sounds very much like the call for an indisputable initial prem
ise which was seen in the texts above, but it is less clear what the 
author of Fleshes regards as the common starting-point. In the trea
tise itself a four-element theory is advocated with some emphasis on 
the hot as well as a prominent role for the fatty and the glutinous. I t  
i s  at least a possibility that i t  is the four-element theory or  the role of 
the hot that he regards as the common starting-point, since these 
elements were surely prominent in a great number of medical and 
philosophical theories. What is also striking about the passage is that 
the verb "postulate" or "hypothesize" (\mo6ecr6at) ,  which Lloyd 
emphasized in the connection between VM and Philolaus, is used 
and is connected with expxi) which figures so largely in the Philolaus 
fragments. The idea that the expxi) in medicine might be something 
like the four elements rather than an initial premise, and hence that 
expxi) is developing a meaning much closer to cause or explanatory 
principle, becomes much clearer in a number of other texts. 

The least explicit of these texts are those which refer to accounts 
of a given subject matter as being "from the beginning" (e� expxfis) . 
Thus Regimen 1 . 2 (CMG 1 . 2 .4. 1 22 .22-5) asserts that to treat human 
regimen properly it is necessary to know the nature of man and in 
particular from what things man was constituted "from the begin
ning" (ana Tivwv ovveO'TTJKEV e� expxfis) , and a few lines later refers 
to the "primary constitution" (Ttiv e� apxfis oVO'Tacrtv) . VM 20 re
jects this view and says that the inquiry about the nature of man is 
irrelevant to medicine and belongs to philosophy and to those like 
Empedocles who have written on "what man is from the beginning" 
(e� expxfis o Ti ecrTtv &vepwnos) . In these cases the constituents from 
which man is constituted are not literally called expxai, but once 
again it is significant that accounts that did begin by isolating a set 
of basic components or explanatory principles were labeled as being 
"from the beginning" (e� expxfis) . The final group of Hippocratic 
texts which I will consider goes on explicitly to use expxai to refer to 
the explanatory principles or causes of medical phenomena. 
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Thus in Breaths I the author refers to the question of the cause 
(ah10v) of diseases and glosses it as the search for "the beginning 
and source" (apxiJ Kai TIT)YTJ) of affections (nae&v) of the body. 
Diseases 4 ( 7 .542 . I 4  L) promises to show "what are the apxai of 
diseases" where apxai may still have connotations of "beginnings," 
but where it clearly also means "causes." Thus, in chapter so (7.s8 r . 2 1  
L )  the author refers to the three "causes" (apxai) of disease which 
turn out to be the excess of one of the humors, violence, and intem
perate weather (see also Diseases I .26, 2 .8; Affections 25; Places in Man 
3 I ) . In V M 1 0  changes in diet are said to be "the cause/origin of a 
serious illness for many" (nof.t.oiaw apxiJ vovcrou aVTT) llEYMT)S - see 
also the end of the same chapter) . A skeptic might maintain that apxi} 
means nothing more than "beginning" in these passages, but the 
frequent combination with ahtov ( "cause") ,  which is exactly what 
we find in Aristotle Metaphysics I ,  surely suggests that it is coming to 
be understood not simply as a temporal beginning, but as a causal 
and explanatory factor. Indeed, "cause" is clearly the most natural 
reading ofmost of the uses in Diseases I ,  2, and 4 as well as Affections. 

In summary, then, amongst the very numerous uses of apxi} in the 
Hippocratic corpus ( there are some 369 in total - the most common 
use being the simple spatial/temporal sense of "beginning" ) there 
are: ( I ) a number of passages where the word takes on a method
ological significance and means something like "initial premise" or 
"starting-point" in a discussion; (2 )  a number of other passages 
where it is closely tied to ahia ("cause") and refers to the factors 
or principles that are seen as the beginnings or causes of diseases or 
even of the constitution of a human being. 

If we turn to the mathematician Hippocrates of Chios, who is 
contemporaneous with these medical texts or somewhat earlier 
(430 Be) ,  we find a significant use ofapxi} that has close connections 
to the methodological use of "initial premise" found in the medi
cal writers. Not much is known about Hippocrates ofChios, but we do 
have one extended account of his work on the quadrature of lunes 
which is probably from the history of mathematics by Aristotle's 
pupil Eudemus and is preserved in Simplicius (in Ph. 60.22-68.32) .  
For present purposes there are two things to note about Hippocrates. 
First of all he is reported by Prod us (in Euc. 66. 7) to be the first 
person to compose an Elements (crTOIXEia) . What is important about 
this is that it indicates that in the latter part of the fifth century 
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mathematics had advanced far enough to distinguish between more 
and less fundamental propositions and was concerned to try to de
termine a set of first principles. Second, in the account of Hippo
crates' work on lunes preserved in Simplicius the word 6:pxi] is used 
to refer to a proposition (that similar segments of circles have the 
same ratios as the squares on their bases) that is the starting-point of 
a given demo

-
nstration, but which is itself proved from prior proposi

tions. It is not certain that this use of 6:pxi] really belongs to Hippo
crates rather than Eudemus or Simplicius, but it is plausible that it 
does (Lloyd I 979: I 09ff) . Its use to refer to a proposition that is the 
basis of a given demonstration, but not among the basic axioms of 
Hippocrates' Elements as a whole, goes beyond the medical use of 
"initial premise" of medical science, but will have some interesting 
connections with Philolaus' methodology, as will be shown below. 

My contention then is that Philolaus' use of the word 6:pxai, while 
going beyond most of the uses in the preserved texts of other Preso
cratic philosophers, has interesting connections with the develop
ment of the term in Greek medicine and mathematics in the later 
part of the fifth century which I have outlined above. Philolaus 
differs from these texts in so far as he is more self-conscious about 
developing a consistent methodology of 6:pxai than the medical 
writers and in so far as he applies that methodology over a wider 
range of topics. Nonetheless, his usage has more in common with the 
writers of the later fifth century than with Aristotle, and the discus
sion of 6:pxai makes better sense in a fifth-century context than as a 
forgery after the time of Aristotle. But what is this method of apxai 
which I keep ascribing to Philolaus? 

The crucial text is F6. Philolaus begins by asserting that knowl
edge of ultimate reality ("the being of things and nature itself" )  is 
beyond human ability with one exception. The exception is that "it 
was impossible for any of the things that are and are known by us to 
have come to be, if the being of the things from which the world
order came together, both the limiting things and the unlimited 
things, did not preexist (\mapxovcras) . But since these beginnings 
(6:pxai) preexisted (\mO:pxov) . . .  " The first thing to note about 
Philolaus' use of 6:pxai here is that it is connected to the verb 
vmxpxetv ( "to preexist" ) .  This connection is one of the things which 
shows that for Philolaus 6:pxi] has not become simply a technical 
term for "principle," but rather that the original sense of "origin" or 
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"beginning" is still strong. For Philolaus apxai are preexistent be
ginnings or origins. The second thing to note is the way in which 
Philolaus determines the nature of these beginnings or origins. They 
are beginnings without which the world as we know it would not 
come to be as we know it. Thus for Philolaus the apxai are some
thing like "explanatory origins" or "explanatory principles." The 
final important point to note is that Philolaus is taking a reductionist 
stance in specifying these principles. He is hesitant to say anything 
at all about the ultimate principles of the cosmos, and the exception 
which he makes is to say what are the minimum principles that must 
preexist in order to explain the cosmos. His answer then is very 
schematic and unspecific. No further statement is made about which 
limiters or which unlimiteds must preexist. All we are justified in con
cluding is that some limiters and unlimiteds preexisted. The point is 
that you can give an account of the cosmos in terms of limiters and 
unlimiteds, while it is not clear that such an account can be given 
just in terms of any other preexistent principle such as, say, water or 
fire. 

This use of apxai by Philolaus clearly has some connections with 
the Hippocratic texts which have been discussed above. Both the 
sense of "cause" or "origin" and also the sense of an accepted 
"starting-point" or "premise" in an argument, which are promi
nent in the Hippocratics, are involved in F6, since the apxai are 
presented as both the "cause" of the coming-to-be of cosmos and as 
the "starting-point" in Philolaus' explanation of it. What is distinc
tive about F6 is that it defines the nature of the apxai much more 
explicitly and self-consciously than any text in the Hippocratic cor
pus. Philolaus explicitly identifies the apxai as the minimum starting
points or principles required to explain the phenomena. But the 
other striking thing about Philolaus' procedure is that he does not 
just try to determine the ultimate apxai of the whole cosmos, but 
goes on in other parts of his book to define other apxai that serve as 
explanatory principles of certain defined sets of phenomena, such as 
diseases or psychic capabilities. 

Thus, in F 1 3  Philolaus says that "the brain [provides] the origin 
( apxil) of man, the heart the origin of animals, the navel the origin 
of plants, the genitals the origin of all ( living things) . For all things 
both flourish and grow from seed."  I want to argue that apxil is 
being used here in just the same way as in F6 and that Philolaus is 
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following the method of explanation which he introduced there. 
When trying to define the sense of 6:pxi] in F I 3, the first clue is found 
in the last sentence of the fragment. In order to explain why the 
genitals are the 6:pxi] of all things Philolaus asserts that "all things 
both flourish and grow from seed." Thus, the point seems to be that 
the 6:pxi] is "that from which a given thing develops" and since all 
things develop from their respective seeds and since the genitals pro
duce seed, the genitals can be said to be the 6:pxi] of all living things. 
This emphasis on the 6:pxi] as referring to the starting-point from 
which something develops is the same emphasis Philolaus achieved 
in F6 by using the verb vm:Xpxe\V ("preexist") to describe the 6:pxcxi. 
But the connection is closer than that. In F I 3  the 6:pxcxi are not just 
preexisting starting-points from which something develops. Once 
again, as in F6, they are the minimum starting-points required in 
order to explain the relevant phenomena. Thus, the brain is not 
simply the temporal or spatial starting-point from which the human 
develops (although it may be that too) , it is what we have to appeal 
to in order to explain the specific organism known as a human 
being. Without appealing to the brain, which is the seat of intellect 
for Philolaus, it is impossible to give an account of what distinguishes 
a human being from any other organism. Similarly, the heart as 
the seat of sensation is the indispensable explanatory principle in any 
account of animals, the navel as the seat of rooting is the explanatory 
principle for plants, and the genitals are the explanatory principle 
necessary to distinguish living things in general from non-living 
things. Aristotle interestingly gives support for use of 6:pxi] among 
his predecessors in just such a context during his account of the 
meaning of the term in Book 5 of the Metaphysics. At 1 0 I 3a4 he gives 
as the third meaning of 6:pxi], "that from which, by its preexistence 
(vm:XpxoVTos) , a thing first comes to be." As one of the examples of 
this use he mentions those who suppose that the heart is the begin
ning of animals and others who suppose that it is the head. 

There is a striking parallel between Philolaus' use of 6:pxi] in F I 3 
and the use of 6:pxi] by Hippocrates of Chios, the contemporary of 
Philolaus, which I discussed above. Hippocrates used 6:pxi] to refer 
to a proposition which was the starting-point of a specific demon
stration, but which was itself proved in terms of other propositions 
and which was thus in no way an ultimate starting-point or axiom 
in Hippocrates' Elements. Similarly, in F I 3 Philolaus describes the 
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brain as providing the starting-point of humans, the heart of ani
mals, etc . ,  where once again apxiJ is not an ultimate principle in 
Philolaus' system, but rather a principle necessary to explain one 
circumscribed field of phenomena (e.g. humans or animals) ,  and 
which will itself need to be explained in terms of more basic princi
ples (i.e. limiters and unlimiteds) .  The method which I am attribut
ing to Philolaus is in fact the practice of determining the minimum 
number of apxo:i or starting-points necessary for explanation for 
each major area of phenomena. We have seen that he follows this 
procedure for the cosmos as a whole where limiters and unlimiteds 
are posited as the apxo:i, and in F I 3  he uses it in his account of 
living things, positing one apxiJ which explains their difference from 
inanimate nature, and a separate apxiJ for each of the three major 
types of living things. The fragments do not allow us to prove that 
he followed this procedure everywhere, but the fact that it can be 
shown that he used the procedure in two other cases strongly 
suggests that it was a general methodology. 

The least clear of the two other cases is found in A7a. There Philo
laus is reported as having said that "Geometry is the mother city 
and apxiJ of the other sciences (l-lcx6TJIJO:To:) ."  As in the case of F6 
and F I 3 Philolaus once again emphasizes the role of the apxiJ as the 
preexisting origin, this time by using the image of the mother city 
which is the origin from which a colony is sent forth. Of course the 
mother city also "explains" the colony in the sense that it provided 
not only the people that made up the colony, but also its con
stitution. It seems clear that Philolaus is postulating some sort of 
hierarchy of sciences, but much remains unclear. What exactly did 
Philolaus include among the sciences (1-lo:ei]llo:To:)?  How did Philo
laus conceive of geometry as necessary to explain all other sciences? 
But, it is still striking that even when it came to discussing the 
sciences Philolaus tried to order them in a hierarchy in terms of his 
methodology of apxo:i. 

At this point we can return to where we began, Philolaus' medical 
theory, to see the final example of his application of the method of 
apxo:i. It appears that Philolaus called bile, blood, and phlegm the 
apxo:i of diseases ( A2 7 ) .  This is a clear example of the same 
approach as in Fragments 6 and I 3· All diseases are conceived of as 
explicable in terms of these three substances. Blood causes disease 
when it becomes abnormally thick or thin, while bile and phlegm 
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seem to be simply noxious substances in the body whose presence 
generates disease. 

A problem arises, however, concerning the connection between 
the theories attacked in VM and Philolaus. As noted above VM 
particularly responds to a theory that explains disease in terms of 
the hot. However, it is bile, blood, and phlegm that Philolaus has 
labeled the apxai of disease, and not the hot. This problem can be 
somewhat overcome by recognizing that several levels of explana
tion may be involved, so that in one sense the hot is the cause of all 
disease and in another sense it is bile, blood, and phlegm. To show 
this it will be necessary to examine Philolaus' account of the origin 
of the human body. I t  is clear that heat had the central role in 
Philolaus' embryology and that it is the original constituent of the 
human body. We have no direct evidence that Philolaus called the 
hot the apxfJ of the embryo, but his arguments for saying that the 
embryo is constituted of the hot are very reminiscent of his discus
sion of apxai elsewhere. He shows for instance that upon birth the 
child draws in the cold through breath as something foreign to it. 
The point is that, since the cold only enters after birth, it is not 
a necessary principle of explanation for the embryo. Once again 
Philolaus looks at those things which must be postulated in order for 
the embryo to come to be, the sperm and the womb, and deter
mines that both of these are hot. But this is just the move to deter
mine the minimum number of preexisting principles necessary to 
explain a phenomenon which was so clear in F6 and F 1 3 . It is thus 
not at all implausible that Philolaus called the hot the apxfJ of the 
human body, but what has this got to do with disease? 

Philolaus may well have thought that the body's innate heat is the 
cause of disease when it is not properly kept in check by the activity 
of breathing, or when other factors such as excess nutriment produce 
more heat than can be tempered by breath. That this is so is clearly 
implied by two features of the description of his medical views by 
Meno. First of all, it is explicitly said that the function of breathing 
is to cool the body which is too hot (6ep1JOTEpa - A27 ) .  Second, 
at the end of the section on Philolaus' account of disease, Meno 
mentions that excesses and deficiencies of nutriment, hot, and cold 
also have a role in disease, which would certainly be consistent with 
the idea that the proper amount of innate heat accounts for health, 
whereas heat that is out of balance in some way causes disease. This 
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is a very appealing interpretation of Philolaus' theory because it can 
be easily tied to his most fundamental principles, limiters, un
limiteds, and harmonia. In itselfhot is an unlimited and can cause dis
ease, but heat that is limited in accordance with harmonia produces 
health. 

But if this is Philolaus' theory why did he not simply say that the 
hot is the apxiJ of disease? Why bother to introduce bile, blood, and 
phlegm? The problem may simply be that while Philolaus thought 
that the hot, when not in proper balance, was at the root of disease, 
he recognized that by itself heat is simply not sufficient to explain the 
great variety of diseases. His method first outlined in F6 calls for 
postulating principles that are sufficient to explain how the phenom
ena as we know them came to be as we know them. If imbalances in 
the hot were taken as the only O:pxiJ of disease, it would simply not 
be an explanatory principle of sufficient power to account for all the 
phenomena of disease; it could not distinguish between, say, dysen
tery and pleurisy. However, postulating three different O:pxai may 
well allow us to distinguish between the main types of disease. Cer
tainly, bile, blood, and phlegm are constantly appealed to in expla
nations of disease in the Hippocratic corpus, even if no text explains 
all disease just in terms of the triad Philolaus proposes. Moreover, 
the connection with the hot does not have to be given up. Bile, 
blood, and phlegm can all be seen as different manifestations of 
imbalances of heat in the body, and this explains Philolaus' treat
ment of phlegm as hot, although it is usually regarded as cold. It is 
true that the accounts given of the origin ofbile, phlegm, and abnor
mally thick or thin blood make no mention of heat. Yet these 
accounts are clearly drastically compressed in Meno's report and 
hard to make sense of at all. So that even here it remains possible 
that heat had a role and that e.g. thin blood, which is said to be 
produced by compression of flesh, might be the result of heat which 
causes the flesh to contract. 

If Philolaus' theory was anything like what I have described 
above, it is clear that properly speaking bile, blood, and phlegm 
are the O:pxai of disease, because they would have the explanatory 
power required by Philolaus' method of O:pxai. However, if we turn 
around and ask how we are to explain the appearance of each of 
these, it may be that heat had the central role. Thus, to a critic like 
the author of VM it may well have appeared that Philolaus' account 
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of disease was all based on excess and deficiency of heat. Certainly, 
it is such a theory that VM spends most of its time attacking. As long 
as we lack Philolaus' account of disease in his own words, it will be 
impossible to be sure how specifically he was the target of VM. 
However, that Philolaus had a central role in the type of medicine 
decried by VM becomes even clearer now that we have seen the 
nature of Philolaus' theory of O:pxai. It is the search for a minimum 
number of explanatory features that characterizes Philolaus' method 
and is precisely what is attacked by the author of VM, who argues 
that a much wider variety of explanatory factors must be employed. 
It is at this point that we can see how striking the connection 
between Philolaus' method and the object of attack in VM is. The 
language that VM I uses to characterize the pernicious trend in 
medicine which it is attacking not only emphasizes "hypothesis," 
but in fact uses the key word in Philolaus' method, O:pxiJ. Philolaus 
is a very good target indeed for someone who complains against 
those who "narrow down the originating cause of diseases (es j3paxv 
&yoVTES -cl]v &p:xl]v Tf\S ahiT)S . . .  vovcrcuv) . . .  , and make it the same 
in all cases, postulating one thing or two . . .  " 

At this point I hope to have given a tolerably clear account of 
Philolaus' use of O:pxai in his method of explanation, and to have 
shown the connection of that method both to texts in the Hippo
cratic corpus and also to the work of Hippocrates of Chios, as well 
as strengthening the case for seeing him as the object of the attack 
in VM. I would like to conclude by pointing out that the close 
connection between the terms apx-rl and \rrr66ecr�s which my 
account ofPhilolaus' method embraces is supported by some texts in 
Plato. Before looking at those texts, though, it is worthwhile to note 
again that the two terms are used together both in Fleshes r where 
the author talks of "postulating a common starting-point" (Kotvf]v 
O:pxf]v \mo6ecr6at) and in VM I where the complaint is that only one 
or two causal principles are postulated (es j3paxv &yovTES TTJV O:pxf]v 
Tf\S ahiT)S . . .  vovcrcuv . . .  ev 11 SUo vTTo6e1Jevot . . .  ) . 

The close connection between the terms O:px-rl and vTT66ecrts in the 
late fifth and early fourth century is abundantly clear from Plato. 
Thus, at Phaedo I o r d i ff  Socrates makes a careful distinction 
between an hypothesis as an initial assumption and the results which 
follow from it, and stresses the importance of not confusing the dis
cussion of the starting-point with the discussion of what follows from 

go 



P H I L O L A U S ' U S E  O F  a p x a i  

it. The word used a t  the outset of the passage to refer to the initial 
assumption is tm66ems, but at the end of the discussion ( I  o I e I )  O:pxi] 
is introduced as a virtual synonym. Further, in Republic 6 (5 I I b2ff) 
Plato mentions tm66ems and O:pxil together, although this time he 
makes a distinction between them, calling an tm66ecrts a "footing" 
(hrij3acrts) or "springboard" (op!Ji]) in contrast to an O:pxi] which is 
said to have more stability and permanence. It seems to me that this 
distinction between an O:pxi] and a tm66ems is likely to be Plato's 
own and presupposes a situation in which tmo6ecrets are commonly 
regarded as O:pxai. It is thus tempting to suppose that Philolaus' use 
of O:pxai is in fact an early form of a method of hypothesis which 
forms part of the background for Plato's theory. (It  is not at all 
unlikely that Philolaus used both terms since the testimony of Meno 
suggests that he used vTroTi6T]IJl in the medical section of his 
book. )  

This is not the place to  try to  examine the complexities of Plato's 
discussion ofhypothesis (see Lloyd I 979: I I 3ff for references) , but it 
is significant that two of Plato's criticisms of the use of hypothesis by 
earlier thinkers could be applied to Philolaus. First, Plato criticizes 
thinkers who treat hypotheses as if they were firm starting-points 
rather than as provisional "footings" (R. 5 I I bs-6) . This would fit 
Philolaus' practice so far as we know it, in that there is never any 
hint that he treated any of his O:pxai as in any way provisional. 
Second, in the Phaedo Simmias, a follower of Philolaus, distinguishes 
those theories which are based only on plausible arguments from 
those which are based on an hypothesis worthy of acceptance (92d6) .  
It is significant that Simmias here rejects as an unworthy hypothesis 
that the soul is a harmony, a doctrine that has some connections to 
Philolaus, in favor of the Platonic doctrine of recollection. These two 
criticisms could be seen as directed against Philolaus for adopting 
O:pxai too uncritically and for being unwilling to correct them in 
light of problems that arise. 

Whether or not Philolaus is a partial object of attack in Plato, 
it is clear that the background of Plato's remarks on hypothesis 
must be much broader than just Philolaus' book, since he explicitly 
says in the Meno (86q.-s) that he is borrowing the method from 
the geometers, and Philolaus is not a geometer. However, he seems 
to be the precursor of Plato in that, under the influence of the prac
tice of mathematicians and medical writers, he first explicitly tried 
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to develop a general philosophical method that applied to every 
area of inquiry, a method which called for an attempt to identify a 
minimum set of explanatory principles necessary for a given domain 
of phenomena. 
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Part Ill  

G ENUINE FRA G M ENTS 

AND TE S TIMONIA 

1. B A S I C  P R I N C I P L E S  

Fragment 1 

Diogenes Laertius 8.85 Toih6v [Cl>!Mf.aov] q>T]crl f1T]IJi)TplOS ev 
'01JWVVIJOlS TIPWTOV EKSOVVal TWV nveayoplKWV nepi cpvcrews, 
wv O:pxti fJSe· ci cpucn� 6' �v T� xoafL� cipfLox8lJ �; &ndpwv 

TE xcxl nepcxLvovTwv xcxl o:Ao� ( o) KOGfLO� xcxl TcX �v cxuT� 
5 7tliVTCX . 

2 post nveayop!KWV (13113Aia Kai hnypmpa!) Diels (Ta) Reiskius nepl FPP' om. 
BP"' 3 apxf) BP"' !'} apxf) FPP' fJSe· a Diels fJSe a BP" fJSe FPP' � Tci) KOOilct> 

MSS TW K6ow:.:> Heidel 4 TE FP om. B ( 6) Cobet 

Demetrius, in People rif the Same Name, says that he [Philolaus] was 
the first of the Pythagoreans to publish an On Nature, of which this is 
the beginning: "Nature in the world-order was fitted together both 
out of things which are unlimited and out of things which are limit
ing, both the world-order as a whole and all the things in it." 

A U T H E N T I C I T Y  

The authenticity of this fragment is very likely for two reasons: ( r )  I t  cele
brates precisely those concepts which Aristotle assigns to the Pythagoreans 
of the fifth century (i .e. limiters and unlimiteds) . (2 )  It betrays none of the 
features of the pseudepigrapha either in content or style. The usage of the 
terms "nature" ( cpvcns) and "world-order" (KOO"IJOS) exactly accords with 
what we would expect from a fifth-century author, while there are no 
distinctively Platonic or Aristotelian ideas. 

C O M M E N T A R Y  

The contest in Diogenes: Diogenes Laertius (third century AD) says 
that, according to Demetrius of Magnesia (first century Be) ,  Philolaus 
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was the first Pythagorean to publish an On Nature (eK5ovvat nepi <pvcrews) .  
Diogenes uses Demetrius frequently as a source and refers to him shortly 
before this passage (8.84) for the information that Philolaus' predecessor 
Hippasus wrote nothing, which is consistent with the report here that 
Philolaus was the first Pythagorean to publish (see Pt. I, eh. I ) . 

It is clear in numerous places in Diogenes that he regarded the phrase 
"On Nature" (mpi <pvcrews) as a book title (e.g. 9.46; 1 0. 27 ) .  Thus Burkert 
is probably right that Diogenes (and Demetrius) regarded mpi <pvcrews as 
the title of Philolaus' book and that it should be understood as the object of 
the verb eK5ovvat ("publish") .  Burkert ( I 972: 24I  n. I o) gives as parallels 
Plut. Rom. 8 ( [6 nmapi]610S iliOKAi'\S] os 5oKei rrpWTOS EK5ovvat 'PWI-l'I)S 
KTimv) and Strabo r .  I 5· Diels thought that this passage was parallel to the 
story at D.L. 8. r 5 where Philolaus is said to have brought forth the three 
famous books (of Pythagoras) ,  and therefore suggested that something to 
that effect had fallen out at 8.85. He suggests that we supplement the 
passage to read " . . .  he was the first to publish the Pythagorean books and 
give them the title On Nature . . .  " One piece of evidence that might appear 
to support such an emendation is the use of the plural wv ("of which") 
in the next sentence when Diogenes goes on to give the first sentence of 
Philolaus' book. But the plural is just a vague form of reference ("of which 
things") and does not require that more than one book was referred to in 
the preceding sentence. If it did we would expect more than one first line 
to be given (Burkert 1 972 :  24I  n. I O) .  Thus, it is unjustified to insert the 
words Diels proposes, without any manuscript authority or palaeographi
cal likelihood, in order to homogenize the tradition about Philolaus' publi
cations. There is a tradition that merely has him publish the supposed 
works of Pythagoras, but he is also said to have published his own book (see 
Pt. I, eh. r ) . 

It is unclear whether Philolaus himself called his book On Nature or if he 
gave it any title at all. On Nature is the standard title given to the works of 
almost all the Presocratics by writers of the Alexandrian period and later. 
Some scholars doubt that this title was possible for authors of the sixth 
century, such as Anaximander, because it presupposes a comprehensive 
sense of Nature that did not arise until later (Kirk I 954: 229) . Kirk ( 1 954: 
37)  is rightly skeptical about the use of passages such as VM 20 by 
Verdenius ( I  94 7 /8) to prove that the title existed in the fifth century 
( 'Eilm5oKAi'\S ii aAAOI ol mpi <pvcrews yeyp6<pacr1v) . Such passages can just 
as easily be read as referring to a general subject matter as a title ("those 
who have written on nature" - see also Plato Phlb. 59a2, Prt. 3 1 5c5) .  On 
the other hand, some have felt that the title of Gorgias' book On Nature or 
On What is Not (nepi <pvcrews ii mpi Tov 1-lTJ ovTos) presupposes the existence 
of books entitled On Nature for the parody to work (Schofield, KRS 103 
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n. I and Guthrie I g62: 73) . Similarly, Kahn ( I g6oj85: 6 n. 2 )  takes Aristotle's 
remark at GC 333b i8  to imply that he knew of Empedocles' book under 
the title On Nature (" [Empedocles] after all says nothing On Nature") .  Thus, 
it appears possible that Philolaus, a contemporary of Gorgias, could have 
entitled his book On Nature, but it is also possible that it had no title and was 
later given the generic title for all Presocratic works. 

Diogenes goes on to say that what follows is the 6:pxi] of Philolaus' book. 
6:pxi] is used in similar phrases elsewhere in Diogenes and it seems clear 
that he means to indicate that what follow are the beginning words of the 
book. Scholars have generally accepted Diogenes' evidence for the begin
nings of books elsewhere (e.g. I .  I I 9  [Pherecydes]; 6.8 I and 9·57 [Diogenes 
of Apollonia] ; 8.83 [ Alcmaeon] ) .  It is somewhat disquieting that Diogenes 
seems to be in error about the beginning of Anaxagoras' book (2 .6) ,  provid
ing a brief paraphrase of its first part rather than quoting the actual first 
words. In the latter case Diogenes does not use 6:pxi] but rather 6:p�6:�JEVOS 
['Avcx�cxy6pcxs] o\hw TOV crvyyp6:�J�JCXTOS . . .  , but this clearly also refers to 
the beginning of a book. No doubt Diogenes is not as reliable as could 
be desired in such matters, but the words he assigns to the beginning of 
Philolaus' book do make a good beginning. The fragment presents the 
central insight ofPhilolaus' metaphysical system in a very compact fashion 
appropriate for the beginning of a book. In F2 Philolaus argues for the 
thesis which is stated dogmatically here. Anaxagoras' book also begins with 
a statement of his main theme, "All things were together" ( OIJOV XPiJ�Jo:Tcx 
n6:vTcx tjv - see Schofield I g8o: 39) . 

Modern scholarship has generally accepted the testimony of Diogenes. 
However, Boeckh ( I 8 I g: 45-7)  argued that there were strong internal rea
sons for rejecting the fragment as the beginning of the book. His first com
plaint was that the particle 8e could not occur in the first line of the book. 
It is now recognized that this is in fact the practice of several authors of the 
fifth century (Heraclitus F I ,  Ion F I ,  ps.-Xen. Ath. I ,  etc. )  and is thus even 
evidence for the authenticity of the fragment (Burkert I 972: 252 n. 68) .  It 
is likely that the 8e originally followed upon a title or some introductory 
phrase including the title (Verdenius I 947: 272  n. 7 and West I 97 I :  g) . 
Burkert argues that the 8e accordingly "guarantees the title nepi cpvcrec:.us," 
but it at best only guarantees some sort of introductory sentence. Some 
scholars deny that any such introductory sentence needs to be supposed 
and point out that 8€ is just a weaker form of 81') (Kirk I 954: 36) . 

Boeckh also found the fragment's meaning to be confused. He argued 
that F2 would make a much better beginning and that F I  was a later 
summary of the main thought of F2. It is true that F I  is very close in 
wording to a part of F2 ( . . .  El< nepcxtv6vTwv TE Kcxi O:neipwv o TE KOO"IJOS 
Kcxi Ta ev mh4J crvvcxp�J6X611) .  However, the passage in F2 comes at the 
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conclusion of an argument and can well be read as restating the thesis to 
be proved which was first set out in F I .  Such repetition is frequently found 
in Empedocles. Burkert finds this sort of repetition to be "the typical style 
of the Presocratics" and thus strong evidence for the authenticity of the 
fragments ( I 972:  252) . Thus, Boeckh's attempts to use internal evidence to 
show that F I  cannot be the beginning of the book are not successful and we 
should accept Diogenes' testimony. 

cpuatc; : The meaning of this term in this context is "nature" or "real consti
tution," which is the typical meaning in early Greek thought (Kirk I 954: 
42, Kahn I 96oj85: 20I  n. 2 and Holwerda I 955) .  Heraclitus' famous state
ment that "<pvcns loves to hide" (F I 23) is a clear example of this meaning 
and a good parallel for Philolaus' usage. (Indeed, Kirk, who doubts the 
authenticity of the fragments, concedes that in Fragments I -6 "the mean
ing of <pvcns may be the same as for the Presocratics" and goes on "even 
though these fragments were probably not by Philolaus himself they show 
considerable knowledge of Presocratic modes of expression" [ I  954: 230 
n. I ] . )  Thus Philolaus' use of <pvcns as the first word in his book puts him 
squarely in the main line of the Presocratic tradition (Mourelatos I 970: 
6o- I and Kahn I 96oj85: 20 I -3 ) ·  Philolaus' point is that the "nature" of 
whatever we choose to study in the cosmos is to be explained in terms of the 
fitting together of two basic types of components, limiters and unlimiteds. 
The last clause of the sentence then makes the point that the nature in 
question can be either the nature of the cosmos taken as a whole or the 
nature of any individual thing in it. The etymology of <pvcns also suggests 
the meaning "growth," which can be activated in certain contexts (e.g. 
Empedocles F8) . Since Philolaus clearly gave a cosmogony to explain the 
world ("was fitted together" here and even more explicitly in F7) ,  it is 
probable that he also means that the genesis of anything in the cosmos has 
to involve limiters and unlimiteds. It is absolutely typical of the Preso
cratics to see no sharp distinction between <pvcns in the sense of "genesis" 
and in the sense of"nature." Philolaus clearly subscribes to this view which 
says that something's nature is revealed by giving its genesis (Kahn I 96oj85: 
20 I n. I ) .  

Burkert and Holwerda mistakenly understand <pvcns in this fragment to 
be equivalent to m:Xv TO ov, "all that exists" (Holwerda I 955: 78, Burkert 
I 972: 250 n. 58, 274) .  Burkert, evidently following Holwerda's evidence, 
says that "the use of <pvcns to mean the totality of e6VTo: is common in the 
time of Philolaus," and cites Euripides F9 I 0  as an example (cXeo:vchou 
<pvcrews KOO"IJOV) . Holwerda lists twenty examples of the use from Plato, 
Euripides, Middle and New Comedy, and the Hippocratic corpus. How
ever, what is common to all the instances mentioned, except Philolaus F I ,  is 
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that <pVO"IS is used without any dependent noun or phrase. This is just what 
one would expect if<pvms is being used to mean "all there is," but it is not 
what is found in Philolaus where ev T<;l KOO"IJ'!> is added in a modifying 
phrase. 

More importantly there are two internal reasons for ruling out the 
Burkert-Holwerda reading. First, if <pVO"IS is "all there is," how does the 
phrase 6 <pvms ev T<;l KOO"IJ'!> differ from the last words of the fragment, TCx ev 
a\n<;l m1VTa? The sentence becomes intolerably repetitious: "All there is 
in the cosmos was fitted together from unlimiteds and limiters, both the 
cosmos as a whole and all there is in the cosmos." If <pVO"IS means "nature" 
or "real constitution," then the latter part of the sentence has a real func
tion. It specifies the two areas in which "nature" is being considered, in the 
case of the cosmos as a whole and in the case of the individual things in it. 
Second, when <pvms appears again in F6, it is used with the intensive a\rrij 
("nature itself" )  and is paired with 6 EO"TW TWV TipayiJ<hwv ("the being of 
things") as being beyond human knowledge. I t  is hard to see how it can 
mean "all there is" in such a context, and a meaning such as "inner 
nature" or "real constitution" is called for. The point is not that we cannot 
know the totality of things, but rather that the ultimate nature of reality 
("the being of things") is not accessible to us. 

ev -r(i'> XOG!J.'!> . . .  <SAo� < o) XOG!J.O� : KOO"IJOS occurs six times in the rela
tively short compass of the genuine fragments (F I  [2] ; F2 [ I ] ; F6 [2] ; 
F I 7 [ I ] ) .  It is a central term in the Presocratic tradition (e.g. Heraclitus 
F3o, Empedocles F26, Anaxagoras F8, Diogenes F2) and the emphasis that 
Philolaus puts on it, along with the emphasis on <pVO"IS, ties him closely to 
that tradition. Its meaning is also perfectly in accord with what we would 
expect for the second half of the fifth century. The contrast that is set up 
here in F I ,  and repeated in F2, between the whole cosmos and all the 
things in it clearly suggests that it has the all-embracing sense of "world" .  
Similarly in F I  7 the KOO"IJOS that i s  said to be  one and whose generation 
is described must be the "whole world." However, it is also the subject 
of verbs which emphasize that this world is an "organized system". 
Thus, here in F I and in F2 the KOO"IJOS is "fitted together" ( 6p!J6X6T), 
cruvap!J6X6fl) ,  and in F6 it is "put together" or "composed" (cruveo-Ta) .  The 
verb KOO"IJT)6fivm is used in F6 as part of the argument to show that the 
unlike first principles, limiters and unlimiteds, could not become part of an 
"organized system" if a harmony did not intervene to fit them together. 
Finally, KOO"IJOS is used a few lines later in F6, without the article, in the 
simple sense of "order." Thus, while KOO"IJOS is clearly being used to refer to 
the whole structure of reality and is in this sense close to the meaning 
"world," it is constantly used with verbs and in arguments that emphasize 
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the earliest meaning of the term ("order") ,  so that to translate it as 
"world" is misleading and it is best rendered as "world-order." 

Studies of the word KOO'IJOS in Greek thought have shown that it develops 
from an early sense of "order," where the primary reference may be to the 
"disciplined array" of an army or to a moral-political order (on this and 
what follows see Kahn I 96oj85: 2 I 9ff and I 979: I 32ff, 3 I 2  n. I 2o; Kirk 
I 954: 3 I I ff; Kerchensteiner I 962) .  It also has the sense of "beautiful 
order" and hence "ornament" or "adornment." In some Presocratic con
texts it still has the simple meaning of "order" (Melissus F7; Parmenides 
F 4) , but comes to refer specifically to the all-embracing "ordered whole" 
(Anaxagoras F8; Diogenes F2 [ TCx i:v Tc;>oe T4'> KOO'IJ'f> i:6VTa:] ) .  Heraclitus 
F3o seems to mark the transition to this latter sense which is prominent in 
the fifth century. At Empedocles F I 34 it appears to be used for the first 
time as simply "world." Thus, the usage in Fragments I ,  2, 6, and I 7  of 
Philolaus fits very well with the rest of the fifth-century uses where the sense 
of "ordered whole" is dominant, but where the sense of simply "world" is 
becoming possible. Kirk recognizes this ( I 954: 3 I4) but, since he assumes 
that the fragments are spurious, he is driven to the tortured explanation 
that they were forged shortly after Aristotle, but "perhaps used known 
pronouncements of Philolaus as a model." Kahn ( I 96o/8s: 228) also notes 
that the use of KOO'IJOS in these fragments of Philolaus is "at least as archaic 
as that ofEmpedocles and Diogenes." 

It is  interesting to note that in the doxographical tradition Pythagoras 
himself is credited with having given KOO'IJOS its philosophical sense (Aetius 
2. I .  I = DK I 4.2  r :  n. TIPWTOS WVOIJCXO'E Tt'lv TWV OAOOV 1TEploxt'lv KOO'IJOV EK 
TfiS i:v CX\hc;> Ta�eoos, "Pythagoras first named that which surrounds the 
whole 'cosmos' on account of the order in it" ) .  This does not fit with the 
gradual development of the term which is traceable completely indepen
dently of Pythagoras, but it does fit with the later Academic tradition 
which tends to assign all great discoveries to the master. Particularly rele
vant here is the similarly fanciful report of Heraclides Ponticus, a member 
of the early Academy, which ascribes the invention of the word "philoso
phy" to Pythagoras (Burkert I 972: 65, 77 nn. I 52-3) . It is possible that 
the story of Pythagoras' use of the term KOO'IJOS is based on a reading of 
Philolaus' fragments in the Academy. 

&: cpuO'l� 6' ev -c4> XOO'fL'!> d:pfLOX8l) . . .  : As has been shown above, each of 
the components of this phrase, q>VO'IS and KOO'IJOS, is used in senses that fit 
well with Philolaus' date, the second half of the fifth century. However, this 
particular combination of the terms seems to be unique to Philolaus and is 
used to make an important point. What is unusual is the combination of 
q>VO"IS and i:v T4'> KOO'IJCf>. There are no precise parallels for this phrase. There 
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are not even any parallels for the combination <pvcns ev before the time of 
Aristotle ( to judge from Holwerda's study) and it is rare then (Aristotle, CA 
1 . 22 ,  730b i g, T1 <pvcns T1 ev Tc'i) &ppev1 Twv crTIEpJJa Tipo"ieJ,Jevwv; pseudo
Eurytus [Thesleff I g6s: 88. I I ] '  emi yap 5vo <pVO"EIS EV Tc'i) OACJ2 Tc'i)5e Kai Tc'i) 
TIOVTi evvm:XpxovTl) .  Burkert ( I 972:  250 n. s8) gives Anaxagoras F8, Ta EV 
Tc'i) evi KOO"IJf.J2 (see also Diogenes F2) as a parallel. However, this is not a 
parallel for 6: <pVO"IS ev Tc'i) KOO"IJCJ2, but rather for the last words of the frag
ment, Ta ev mhc'i) m:XvTa (Nussbaum I 979: 94) . 

It would be possible to avoid the difficulties with the phrase if Ev Tc'i) KOO"IJCJ2 
were taken with the verb 6:pJJ6X6TJ ( "Nature was harmonized in the world
order . . .  ") instead of 6: <pVO"IS. However, there are two problems with this 
suggestion. First, since <pVO"IS is frequently found followed by a dependent 
noun or noun phrase (usually in the genitive) , there is a natural tendency 
to associate ev Tc'i) KOO"IJCJ2 with 6: <pvcrJs. Indeed, this reading is so natural 
that most scholars assume it without argument. Second, if ev Tc'i) KOO"IJCJ2 is 
taken with the verb it is hard to see what force it has and how it relates to 
Philolaus' overall argument. There is no evidence that Philolaus was con
cerned to say where harmonization takes place, but F6 shows that he is 
concerned to define the scope ofhis discussion of "nature" (see below) . 

Heidel ( I 907: 79) suggested that the passage be emended to 6: <pVO"IS TW 
KOO"IJW. The Doric genitive would look identical to an Attic dative, since the 
iota subscript is often ignored in manuscripts. A scribe would then have 
inserted the ev to explain the dative, using the phrase Ta ev a(nc'i) from the 
end of the sentence as a model. Although it is difficult to find an exact 
parallel for Heidel's emendation (Nussbaum I 979: 94 n. 77 cites the title 
Tiepi <pvcrews KocrJ,Jov reported for Democritus [ A2, A3 I ,  Fs6] ; see also the 
title of the Timaeus Locrus as given by lamblichus, TIEpi <pvmos KOO"IJW Kai 
\jJVXOS, Thesleff I g6s: 203 .7 ) ,  the construction of <pvcr1s with the genitive is 
very common. (Note especially the expression <pvcrJS m:XVTwv in the t.icrcro1 
MyoJ and Critias F I g . See also Archytas F I '  mpi yap TOS TWV o"Awv 
<pvcrJos.) However, Burkert argues that 6: <pVO"IS TW KOO"IJW "would in itself 
be suspicious" and cites Euripides Fg 1 0  where it seems the other way 
around, aeavcnov <pvcrews KOO"IJOV. But the Euripides passage is not suffi
cient to rule out Heidel's emendation. In Euripides KOO"IJOS seems to be used 
in the common sense of "order." If it is used in the sense "world-order," as 
it is in F I  of Philolaus (see above) , there is no reason why it could not have 
a different construction with <pvcr1s. The general development of Greek 
usage is in accord with Heidel's suggestion. From expressions dealing with 
a particular existent such as T1 <pVO"IS TOV CxvepwTiov ("the nature of man," 
So ph. Aj. 762, etc . )  the use spread to phrases like T1 <pvms m:XVTwv ("the 
nature of all things," Critias F I g, etc. ) .  Why not 6: <pVO"IS TW KocrJ,Jw? 

Nussbaum has accepted Heidel's emendation both because it is more 
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typical Greek usage and because i t  is "what the sense of the passage very 
plainly requires" ( I 979: 94) . The preceding discussion shows that she is 
surely right that Heidel's reading is more standard Greek. However, I 
think that the sense of this passage and its connection with F6 show that 
something different is required and that Philolaus is using a strange phrase 
to underline an important idea. 

Philolaus discusses q>VO"IS again in F6 and makes it clear there that he 
is talking about cpvms in a limited sense. Once again he uses a slightly 
strange collocation of words. He denies that mortals can know "nature 
itself" (mhO: 6: q>VO"IS) ,  which he seems to equate with the eternal being 
(eCTTw &nhos) of things. Philolaus thus seems to be rejecting anything like 
Parmenides' attempt to define "what is" in the basic sense and in effect to 
be limiting himself to an account of the world as we experience it. He limits 
himself to a discussion of the cpvms that must exist to explain the world we 
experience. Given that he is at such pains in F6 to limit the scope of his 
discussion of q>VO"IS, it is reasonable that Philolaus would try to limit q>VO"IS 
in a similar way when it is first introduced in his book. The problem with 
Heidel's emendation in F I is that it suggests the type of discussion that 
Philolaus rules out in F6. The expression "the nature of the world-order" 
might well suggest that Philolaus is looking for the sort of eternal principle 
Parmenides had in mind. Philolaus chose the phrase ev T4) KOO"IJ� to avoid 
such a suggestion and to indicate that he wants to discuss cpvms as it is 
in the world-order which we know, not as an eternal principle that goes 
beyond our experience. On first reading ev T4) KOO"IJ� encourages the 
reader to ask what is meant by this odd restriction on q>VO"IS. The answer is 
provided in F6. 

O:p!J-6X8YJ : For Philolaus' concept of harmony see below on F6. 

cindpwv -re xcd nep«lv6v-rwv : See Pt. 11, eh. I .  

. . . lSA.o� ( o) x6cr!J.O� x«l -rei £v «u-rtj) nav-r« : This phrase is awkward in 
that it is made the subject of the verb in apposition to 6: q>VO"IS ev T4) KOO"IJ�. 
But this initial awkwardness demonstrates Philolaus' main point. When he 
is talking about "nature in the world-order" he means precisely the nature 
of the world order viewed as a whole as well as the nature of each thing in 
it. With Heidel's reading the transition is very problematic. First it is the 
nature of the world-order that is at issue and then, in the second part of the 
sentence, the world-order itself and the things in it come to the fore. But the 
latter seem to be a different subject matter than the former, just as physics 
differs from metaphysics. Such distinctions of course do not literally apply 
at this point in the history of philosophy, but it should be remembered that 
Aristotle's puzzlement about the Pythagoreans is at least partly that they 
seem to use principles suited to metaphysics, but to "waste"them on the 
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physical world (Metaph. g8gb2gff) . I n  F r  and F6 Philolaus shows just such 
a focus on the physical world and a conscious avoidance of consideration of 
being in itself. 

Fragment 2 

Stobaeus, Eclogae r . 2 r .7a ( r . I 87. I 6 Wachsmuth) 'EK TOV 
<l>tAOACxOV nepl KOO"j..IOV" ( 1)  avCxyJ<cx TCx EOVTCX Elj..IEV TICxVTCX i'l 
mpcxivoVTcx i'l aTietpcx i'l TiepcxivovTa TE Kcxi O:mtpcx· (2) O:mtpcx Se 
j..IOVOV OVK aei. (3) ETIEt Toivvv <pcxivETCXl o\h' EK TIEpCXlVOVTWV 

5 TICxvTwv e6VTcx o\h' e� &Tieipwv TICxVTwv, SfjAov Tapcx cm eK 
Tiepcxtv6vTwv TE Kcxl aTieipwv o TE KOO"!lOS Kcxi TCx ev cxvTc'i) 
crvvcxp!loxeTJ. ( 4) STJAoi se Kcxl Ta ev To is epyots. (5) Ta j..lev yap 
cxvTwv EK Tiepcxtv6VTwv TiepcxivoVTt, TCx S' EK TIEpcxtv6vTwv TE Kcxi 
CxTIEipwv TIEpcxivoVTi TE KCXt OV TIEpcxivoVTl, TCx S' E� cmeipwv 

10 aTietpcx <pcxveovTcxt. 

2-3 n<Xv-ra f} mpaivovra: n<Xv-ra T)mp aivovra M f} Chmpa f} nepaivovra: om. R Y 
3-4 Chmpa !ie �6vov: Kal �6vov V 4 post �6vov: (f} nepaivovra �6vov) Diels oln< 
6:Ei: ov Ka EiT] Badham o\h' FGVME ovx PRYH 5 T' apa FH T' apa 
GPVMERY corr. Meineke 6 TE Kai: Kal RY 8-g �K nepmv6vrwv mpaivovr1 
FGPVME �K TIEpa!VOV"TWV mpalvovra RYH, Canter 9 mpaivovri TE . . .  e� 6:mipwv 
om. V nepaivovr6: TE Kai ov nepaivovr1 P2R Y nepaivovr6: TE Kal ov nepaivovra Canter 
1 o cpmveovrm FPGVMEH cpaivovra1 R Y Friedlander cpaveovrm Heeren cpaiveTal U sener 

( I ) It  is necessary that the things that are be all either limiting, or 
unlimited, or both limiting and unlimited (2 )  but not in every case 
unlimited alone. (3)  Well then, since it is manifest that they are 
neither from limiting things alone, nor from unlimited things alone, 
it is clear then that the world-order and the things in it were fitted 
together from both limiting and unlimited things. (4) Things in 
their actions also make this clear. (5) For, some of them from limit
ing (constituents) limit, others from both limiting and unlimited 
(constituents) both limit and do not limit, others from unlimited 
(constituents) will be manifestly unlimited. 

A U T H E N T I C I T Y  

This fragment is very likely to be authentic for two main reasons. First, it 
deals exclusively with the concepts that Aristotle assigns to fifth-century 
Pythagoreans: limiters, unlimiteds, and harmony. The emphasis on the 
plurals and hence on classes of things (limiters and unlimiteds), as opposed 
to Aristotle's and Plato's tendency to use the singular and thus to indicate 
an abstract principle (limit and unlimited) ,  is just what we would expect of 
a Presocratic. Second, the fragment shows none of the characteristics of the 
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Pythagorean pseudepigrapha either in style or in terminology. There is 
nothing here that belongs to the conceptual world of Plato and Aristotle 
(e.g. no form-matter distinction, no demiurge, no world soul ) .  The only 
parallel is with Plato's Philebus (not a prominent influence in the pseud
epigrapha) and Plato explicitly tells us there that he is borrowing to some 
extent from his predecessors. 

C O M M E N T A R Y  

The structure of the argutnent: F 2  is probably the most perplexing of 
all the Philolaus fragments. There are many difficulties in the details of the 
fragment, but before turning to these it is important to define the general 
structure of the argument. The consensus among scholars is that the argu
ment proceeds in an Eleatic fashion giving "an exhaustive enumeration of 
possibilities and reaching the correct one by eliminating its rivals."1 On this 
view the fragment is divided into five sentences (see the divisions given in 
the text above) . The first sentence is understood as listing the three possi
bilities: things are either all limiting, or all unlimited, or all both limiting 
and unlimited. In the second sentence the first two possibilities are ruled 
out ( cnTE!pcx 8€ llOVOV ( 1'1 mpcxivovTcx llOVov) ov KCX EiT] - "But they would not 
be only unlimited or only limiting") .  The third sentence then states as a 
conclusion the remaining possibility, the world and everything in it were 
harmonized out of both limiting things and unlimited things. Finally, the 
last two sentences offer another argument, in this case based on an appeal 
to facts or experience, for the same conclusion. This interpretation is 
attractive because the Eleatic style of argument ties the fragment to the 
Presocratic tradition. However, there are several very serious difficulties 
with it. 

To begin with, the argument in sentences 4 and 5 which is supposed 
further to support the conclusion in the first three sentences has not been 
convincingly shown to do so.2 In fact, it appears to contradict that conclu
sion. The first three sentences are supposed to conclude that all things are 
both limiting and unlimited. The argument in sentences 4 and 5 does 
recognize things that are composed out of both limiting and unlimited 
constituents, but it also recognizes things that are composed of limiting 
elements and others that are composed of unlimited elements. These latter 
two cases are clearly separated from the case where things are composed of 

1 Nussbaum ( I 979: 97) . Boeckh ( I 8 1 9: 47-50) , Burkert ( I 972: 259-60) , and Barnes ( I 982: 
386) all see the argument as following the same pattern, although there are some differences 
in detail. 

2 Nussbaum's paraphrase of the argument in sentences 4 and 5 conceals the contradiction 
with the first three sentences ( I  979: 99) . On Barnes's account Philolaus' reference in sen
tences 4 and 5 to things that both limit and do not limit becomes unnecessary ( I  982: 387). 
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both types of elements and thus must be understood to mean that some 
things are composed of just limiting elements and others of just unlimited 
elements. Therefore, the fourth and fifth sentences clearly embrace the 
existence of three classes of things, those that limit, those that both limit 
and do not limit, and those that are unlimited. Yet, on the standard inter
pretation, the first part of the fragment ruled out two of these possibilities. 

There are also problems with the standard interpretation in its account 
of the first three sentences, the core of the "Eleatic argument." First the 
second sentence as we have it in the manuscripts only rules out one possibil
ity at best, that all things are unlimited. In order to rule out the possibility 
that all things are limiting most scholars resort to a textual supplement.3 
Next, if the second sentence does rule out two possibilities, it gives no 
argument for doing so, unless we resort to an even more extensive textual 
supplement. 4 Third, the first half of the third sentence is nothing more than 
a bald restatement of what was a bald assertion eliminating two possibilities 
in sentence 2. This is, at the least, an awkward redundancy. Finally, the 
standard interpretation does not account for the shift from talking about 
things being limiting, etc., to talking about the cosmos being out iflimiting, 
etc., constituents. Thus the third possibility of the first sentence is not ex
plicitly inferred in the third sentence. The third possibility was that all 
things (e6VTcx) are both limiting and unlimited. The conclusion in the third 
sentence is that the cosmos and all the things in it were fitted together harmoni
ously out of both limiting and unlimited things. It is not at all obvious that 
these statements are equivalent. 

In light of these difficulties with the standard interpretation ofF2, I want 
to offer an alternative. The first thing to recognize in addressing the prob
lems with the standard interpretation is that, when Philolaus refers to "the 
things that are" (TO: e6VTcx) in the first sentence, he has in mind a very 
restricted class of things, i.e. the basic elemental powers in the world, and 
he is not referring to the very general class of all the unique individual 
things in the world (e.g. this tree, that man, this rock, etc. ) .  This restriction 
of meaning for "the things that are" (TO: e6vTcx) is found in a number of 
places in the Presocratics, where the examples given are things like earth 
and water and air and fire (Diogenes F2) or air and aither (Anaxagoras F 1  
- see further Kahn 1 96s/8o: 1 80) , and not people or trees or horses. Thus, 
in the first sentence of F2, Philolaus is stating what he takes to be a logical 

3 Diels's <fJ TiepcxlvoVTcx �-t6vov) is accepted by Burkert and Barnes. Nussbaum ( 1979: 98) 
suggests that "Philolaus might well have taken it as self-evident that this possibility is ruled 
out: the perainon implies the existence of that which gets bounded." Boeckh ( 1 8 19: 49) thinks 
there is a lacuna, but prudently refrains from giving a specific supplement since it is unclear 
how large the gap might be. 

4 Nussbaum ( 1979: 98) and Barnes ( 1 982: 387) suggest that F3 would be a good candidate, 
but do not argue that it should literally be inserted into the text at this point. 
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truth about the elemental powers that make up the world. I t  is necessary 
that they be either all limiters or all unlimiteds or comprised of both 
limiters and unlimiteds.5 The standard interpretation is right, then, in see
ing that three possibilities are listed in the first sentence, but wrong to see 
those possibilities as ranging over all the things that are rather than just 
over the basic elemental powers. 

As noted above, the next sentence ("but they are not just unlimited" )  is 
usually taken to eliminate one of these possibilities. However, I think that it 
should be taken closely with the last of the three possibilities listed, as a 
pointed remark by Philolaus directed against his predecessors. There is, 
in fact, a clear trend in Presocratic thought which regards the elemental 
powers as all unlimited. Anaxagoras' book begins with the assertion that all 
things ( = all elemental powers) were together and were unlimited. Earlier 
Anaximander had made his primary being the unlimited and Anaximenes 
had argued that his air was unlimited. Philolaus then is saying that there 
are in fact three possibilities about the elemental powers. They might be all 
unlimited, or all limiting, or, and this is the case Philolaus will argue for, 
they might consist of both limiters and unlimiteds and "not just unlimiteds 
in every case" (as is commonly argued) .  The reason that Philolaus does not 
here make the parallel point, that things are not just limiting in every case, 
is that this is not a position that has been prominently held by his predeces
sors. Thus, the second sentence goes closely with the first and should be 
separated from it only by a high stop. So far Philolaus is just listing logical 
possibilities spiced with a jab at earlier views. In what follows he will argue 
for the thesis that the elemental powers consist of both limiters and unlim
iteds and not just unlimiteds alone as earlier thinkers had assumed. 

The next sentence begins the argument for this thesis. I t  is crucial to note 
that the subject of the sentence is no longer the elemental powers, but the 
world-order and the things in it. The latter presumably now include people 
and animals and trees, etc. The strategy will be to determine the nature of 
the elemental powers by examining the nature of the things that are made 
up out of those powers, i.e. the world-order and the whole range of unique 
individi.tal things in it. Thus, instead of talking about things being unlimiteds, 
etc., Philolaus shifts to talking about things being out of unlimiteds, etc. 
This is the shift that is unexplained on the standard reading of the argu
ment. Philolaus' argument is based on appeal to the way the world appears 
to us. Since the world and the things in it are manifestly ( <paiveTat . . .  e6vTa) 
not composed of only limiters or only unlimiteds it is clear (5fjAov) that 
only one of the three possibilities remains, that the basic elements from 
which the world-order and the things in it were fitted together were both 
limiters and unlimiteds. Philolaus' point seems perfectly reasonable. Things 

5 See Barnes ( 1 982: 387) for the nature of the logical truth Philolaus is enunciating. 

1 04 



B A S I C  P R I N C I P L E S  

in the world around us, e.g. trees, clearly have both features that limit (e.g. 
their shapes) and features that are unlimited (e.g. the wood which is 
capable of unlimited division) ,  so that we must suppose that they did not 
arise from limiting elements alone or from elements that are just unlimited; 
they must have been fitted together out of both elements that limit and 
elements that are unlimited. 

In the fourth and fifth sentences Philolaus goes on to give a second, 
related but distinct, argument for this same conclusion. In this argument he 
appeals once again to the evidence of individual things in the world in 
order to argue about the nature of the elemental powers. This time he 
focuses on the way individual things in the world act (TO: EV Toic; epyotc;) . He 
identifies three basic types of things: things that limit, things that both limit 
and do not limit, and things that appear unlimited. No examples are given, 
but it is plausible to suppose that the things that limit might include shapes, 
the things that appear unlimited might be the air around us or a fire, while 
the things that both limit and do not limit would be things like an animal, 
which has a shape and structure that limit, but also has aspects such as its 
heat or its material constituents that do not themselves impose limits. Given 
that we observe these three types of things around us, we must suppose that 
there are two basic types of elements, those that limit and those that are 
unlimited. Things which limit are composed of just limiters, things that 
both limit and do not limit are composed of both limiters and unlimiteds, 
and, finally, things that appear unlimited will arise from elements that are 
unlimited. This argument in sentences 4 and 5 differs from the argument in 
sentence 3 by being more specific. In sentence 3 Philolaus just points out 
that it is obvious that there are both limiting and unlimited aspects of the 
world around us, so that both limiters and unlimiteds must be presupposed 
as basic elements. Sentences 4 and 5 are more specific in that they provide 
an exhaustive threefold classification of things in the world on the basis of 
the way they act, and conclude that, in order to explain these three classes 
of things, it is necessary to suppose two types of basic elemental powers, 
limiters and unlimiteds. 

Thus, on this interpretation, as on the standard interpretation, the frag
ment does proceed by first listing three possibilites and then eliminating 
two. However, what the standard interpretation did not recognize is that 
this argument applies only to the basic elemental powers, i.e. the basic 
elemental powers must be both limiters and unlimiteds and not solely un
limiteds or solely limiters. On the other hand, the things that are composed 
out of these elemental powers fall into three classes, things that are com
posed of limiters alone, things that are composed of unlimiteds alone, and 
things that are composed of both. These are the cases that are clearly listed 
in the last sentence of the fragment but which had to be rejected on the 
standard interpretation which held that two of them had been eliminated. 
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This interpretation of F2 gains some support from Plato's presentation 
of the Pythagorean system in the Philebus. Plato does not mention either 
Philolaus or even the Pythagoreans explicitly, but he refers ( r 6cs) to a gift 
from the gods brought to men by some Prometheus and handed down to 
the present day by "our forefathers" ( oi naf..CXloi) who lived closer to the 
gods. This gift is the recognition that the things that are said to be have 
both a limiting and an unlimited aspect in them by nature (nepas Se Kai 
cme1piav ev mho is cnill<pVTOV exovTwv) .  It is not uncommon for Plato to 
introduce his own ideas under the guise of the wisdom of some unnamed 
sages and such a reading would be possible here if the only evidence we had 
was Plato's text.6 However, since Aristotle tells us that the distinction 
between the limiting and the unlimited was central to the Pythagoreans of 
the fifth century, we have to take Plato at his word here and conclude that 
he really is reporting a doctrine held by his predecessors, the Pythagoreans. 
On the other hand, there is no reason to go to the extreme of the Neo
platonic interpretation which takes the passage to show that Plato thought 
the entire truth of reality was revealed to Pythagoras and saw himself sim
ply as unfolding it. Plato is taking a Pythagorean distinction and apply
ing it to problems in his philosophy. It is therefore impossible to be sure 
where the Pythagoreans end and Plato begins. But that the basic distinc
tion between limiters and unlimiteds belonged to his predecessors is what 
the text of the Philebus suggests and this is supported by Aristotle. Socrates 
later (23C4) goes on to distinguish three classes of things, the limit, the 
unlimited, and a third class which is a combination of the two. He then 
laughs at himself for having to add as a fourth whatever is responsible for 
mixing the two. Marking the addition of the fourth type in this way sug
gests that it may be Plato's own addition and perhaps a reference to the 
demiurge. This is not the place to discuss all the possible relations between 
what Plato says in the Philebus and the Fragments of Philolaus, but it is 
tolerably clear that the identification of limit and unlimited as the two 
basic aspects of things which Plato assigns to his predecessors, and his fur
ther division of things into three classes (limit, unlimited, and the mixture) , 
match very well with the interpretation of F2 which I have given above.7 

6 For examples of Plato's introduction of his own ideas under the guise of the wisdom of some 
unnamed sage see Meno 8 1 a5-6, Phaedo 108c8. 

7 Opponents of authenticity argue that the theory of the Philebus is clearly the result of mature 
thought and hence is Plato's (Frank 1 923: 304, Bywater 1 868: 34) . These critics oddly seem 
to assume that if Plato borrowed something from the Pythagoreans the whole Philebus 
becomes a "plagiarism." This is of course absurd. Assuming that Plato adopted the concepts 
of limiters and unlimiteds and the mixture of them from his predecessors, which is what he 
literally says, there is more than ample scope for Plato's originality in his reworking of these 
concepts for his own purposes. 
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There is one final advantage to the general structure of the argument in 
F2 as I have reconstructed it. In Diogenes Laertius (8.85) we are given the 
brief doxographical statement that Philolaus thought that all things came 
to be by necessity and harmony ( ml:v-ra CxVOyK\) Kai Cxpj.loVi<f yivea601) .  
Little attention has been paid to this statement and i t  indeed looks like a 
formula that is applied to many philosophers. To say that a philosopher 
thought that things came to be by necessity comes to mean that he ex
plained things in terms of mechanical causation, i.e. matter in motion (e.g. 
the atomists, cf. D.L. 9-45 ) .8 Plato's distinction between the works of reason 
and the works of necessity in the Timaeus (47e33) is important in this re
gard. What I would like to suggest is that the doxography could make sense 
as applied to the doctrine developed in F2 . The existence of limiters and 
unlimiteds as basic elemental powers is what is required by necessity, as is 
indicated by Philolaus' use of "necessity" ( exvayKa) at the beginning of F2. 
However, as is clear in F2 and will become clearer in F6, these two types 
of things are not adequate to explain the world. The world-order and 
most of the things in it are compounds oflimiters and unlimiteds and such 
compounds cannot be explained by the simple existence of limiters and 
unlimiteds. We must also posit something that holds these limiters and 
unlimiteds together and holds them together in a pleasing way. This is the 
role of harmonia in Philolaus. Thus, F2, according to the interpretation 
given above, helps to make sense of the doxography on Philolaus which 
says that in his system things come to be both through the agency of neces
sity (limiters and unlimiteds) and through harmony. 

civayxa -rei Mv-ra . . .  : This first sentence is an assertion of what Philolaus 
regarded as a logical truth. The elemental powers in the world must be 
either all limiters, all unlimiteds, or both limiters and unlimiteds. There are 
two possible interpretations of the last case. At first sight it seems most 
natural to read it to mean that "all the elemental powers are a compound 
of both limiters and unlimiteds." However, the last sentence of the frag
ment seems clearly to presuppose the existence of elemental powers that are 
just unlimited and others that just limit ("some out of limiting [ constitu
ents] limit . . .  " ) .  Thus, it is necessary to read the third possibility here in the 
first sentence as meaning "some of the elemental powers are limiting and 
some are unlimited."  Close examination of the text in fact supports this 
latter reading, since Philolaus uses the verb Cxpll6�w ("fit together," see F r  
and below in F2) ,  when he wants to indicate that something is a compound 
of limiters and unlimiteds, while here limiters and unlimiteds are simply 
listed together without the verb. A further advantage to this reading is 

8 On the class of explanations "by necessity" see Furley I 987: I 3· 
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that, as Barnes points out, "these disjuncts are indeed logically exhaustive" 
( 1 982: 387 ) .  

In the account of the general structure of the argument above I have 
argued that e6vTo: must be understood as "elemental powers" rather than 
as the collection of all the unique individual things in the world. This may 
seem initially implausible but Kahn ( r 965/80: r 8o) has argued convinc
ingly that while the phrase is in itself quite general, it was common usage 
among the Presocratics to restrict it in this way. Thus, when Anaxagoras 
(F r )  refers to all things being together at the beginning of the world 
(mXvTWV OIJOV e6vTwv) ,  the examples that we get are air and aither and 
not animals and trees. Likewise when he refers to "the things in the world
order" ( TCx ev Tc'i> KOO"IJCj>) the examples are the elemental powers hot and 
cold. In Diogenes F2, "the things that are now in this world-order" (Ta ev 
Tc;>5e Tc'i> KOO"IJCj> e6vTo: viJv) turn out to be earth, air, water, and fire. Similar 
examples can be found in Melissus F8 and On the Nature of Man 7· Thus in 
the Presocratic discussion of "the things that are" (TCx ovTo:) what is usually 
at issue is the nature of the elemental powers of the world and not the class 
of all the unique individual things in the world. 

This use of exv6yKo: ( "necessity") to convey a logical truth has a number 
of parallels in Presocratic authors. See for example Zeno F r .  r 5, "If it exists, 
it is necessary that each thing have some magnitude" (ei Be ecrTtv, exvexyKfl 
Et<o:crTov 1JEye66s Tl EXE!V) , and line 2 r of the same fragment, "thus if they 
are many, it is necessary that they are small . . .  " (oihws ei 1TOAACx EO"T!V, 
CxvclYKfl o:1ha IJ!Kp6: . . .  ) . In Philolaus the if-clause is suppressed, but clearly 
implied: "If things exist they must be either . . .  " For similar uses see also 
Melissus F7.  Anaximenes F3 is even closer to Philolaus in that it says that 
it is necessary that air is unlimited. This fragment is frequently rejected as 
spurious, but both West ( 1 97 1 :  r oo n. 3) and Barnes ( 1 982: 597 n. 27 )  have 
recently argued that, although some parts of it must be rejected, it may still 
represent Anaximenes' words in part: "It is necessary that it [air] be both 
unlimited and rich . . .  " (exv6:yKfl CX\hov Ko:i O:mtpov eTvo:t Ko:i 1TAovcrtov . . .  ) . 

ncivTcx : By itself the position of this word in the line leaves the meaning 
somewhat ambiguous. The structure of the argument shows that Philolaus 
must mean that "it is necessary that the things that are be either all limiting 
or all unlimited . . .  " Philolaus could have made this meaning clearer by 
putting 1T6:VTo: after fJ (see 1TEpo:tv6vTWV 1TCxvTWV in sentence 3 ) .  As it is, the 
position of 1TclvTO: before fJ leaves the sentence ambiguous and it could be 
read to say that Philolaus is giving the three classes into which all things 
fall, i.e. that things are distributed over these three classes rather than that 
all things belong to just one of the classes. 
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li7tElp!X 6£ : This should be taken not as a separate sentence but as a pointed 
remark appended to the last of the three alternatives just listed and thus 
should be separated from the first part of the sentence only by a high stop. 
The supplement to the text proposed by Diels is unnecessary since it 
is based on the standard interpretation of the fragment which should not 
be accepted (see the account of the general structure of the argument 
above) . 

oux &:d : Badham's ov KO: eiT] has been commonly accepted (so DK) pri
marily because the force of aei was not clearly understood and because 
the optative suggested that Philolaus was at least implying an argument 
against one of the three possibilities given just before ("but they would not 
be unlimited alone") .  Thus Badham's conjecture fitted well with the stan
dard interpretation of the argument which required elimination of two 
of the possibilities at this point (the second one being eliminated through 
Diels's supplement to the text) .  There are parallels for the emendation in 
the Presocratics, e.g. Melissus F7 OVK &v ET! ev ei11 (DK I . 270. I 8) . However, 
in Melissus the phrase does have a supporting argument which is lacking in 
Philolaus. 

The emendation is in fact unnecessary. The whole phrase goes closely 
with the first sentence and shares its tone of dogmatic assertion: "but they 
are not in every case just unlimited." As I have argued above, it is a remark 
directed at the tradition in Presocratic thought which regards the basic 
elements of things as all unlimited. The temporal idea introduced by aei is 
not that of the ordinary sequence of temporal events in the world. Philolaus 
is not arguing that at some time things were all unlimited, but are not 
always unlimited. Instead the temporal idea is the sequence that is involved 
in considering to what class each of the elemental powers of the world 
belong. Philolaus is arguing that, as we mentally survey them, the elemen
tal powers are "not in every case" (oliK aei) just unlimited. This meaning of 
aei is paralleled in a passage from Plato's Parmenides ( I 65a7-b i ) ,  cm aei 
a:VTwv C>TO:V TlS Tl AcXI31J Tij Sla:voic;x ws Tl TOVTOOV ov, 1Tp6 TE Tf\S apxf\s OAATJ 
ae\ cpa:iVETO:I cXPXTJ· . •  - "Since whenever you grasp any part of them with 
your thought, as being one of these [beginning, middle, or end), in every case 
another beginning appears before the beginning . . .  " The point of the Plato 
passage is that whenever we carry out a certain mental process, in every case 
we find that a certain result follows. 

Since eTilEV is still understood as the verb we might have expected llfJ as 
the negative with the infinitive, but here oiJx goes closely with aei (cf. Isoc. 
I 5· I I 7 Sei ovx CmAWS ei1Teiv where oiJx is used because it belongs to a1TAWS 
and not the infinitive) .  
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-ro{vuv : The use ofToivvv has been thought by some scholars to support the 
standard reading of the fragment which emends and supplements the text 
to show that Philolaus has just ruled out two of the three possibilities which 
are listed in the first sentence. Nussbaum ( 1 979: 98) says "toinun surely 
indicates that some evidence has intervened." However, Toivvv only rarely 
marks the conclusion of a formal syllogism (see Denniston 1 954: 5 7 1 ) , 
which it is made to do here on the standard interpretation (i.e. the standard 
view says that the argument proceeds as follows: A, B, or C, not A, not B, 
therifore [ Toivvv] C) . 

Denniston ( 1 954: 568) says that "then," "well then," or "well now" 
rather than "therefore," are usually the best equivalents. Thus it quite 
frequently has more of a transitional than an inferential sense (574-5 ) ,  and 
indicates the transition to another point which is related to what precedes 
but which in no way follows from it. In Philolaus F2 it marks the transition 
from the logical truth enunciated in the first sentence to an argument 
which is a particular application of that truth, and thus should be trans
lated "well then" (i.e. "in light of this") .  Denniston ( 1 954: 576) gives paral
lels for just such a use and notes that in such cases it introduces what is 
virtually a minor premise. Thus the use of Toivvv, rather than supporting 
what has been the standard interpretation of the fragment, in fact sug
gests that no argument has intervened and marks the introduction of the 
minor premise (i.e. the passage runs A, B, or C, well then (Toivvv) ,  since 
manifestly not A or B, it is clear that C) .  

Parallels for the combination €Trei Toivvv also support this interpretation. 
There are six examples in Herodotus ( 1 . 1 1 2; 3. 1 34; 5.50; 7. 1 62; 9.42; 9.46) . 
In all but one of these cases, the combination occurs at the beginning of a 
speech and Toivvv indicates that what is to follow is spoken in the light of 
the preceding circumstances. The correct translation is clearly the transi
tional "well then, since . . .  " and not "therefore." 

cpa{ve-rcu . . .  Mv-ra : From its position and the lack of an article, it is clear 
that e6VTa is used predicatively rather than as the subject. The subject of 
<paiveTOI is delayed and is finally supplied by o TE KOO"IJOS Kai TCx ev ooh4) 
("both the world-order and the things in it" ) .  On the other hand, if we 
were to supply the subject from the preceding sentence (TO: e6vTa, "the 
things that are") ,  several problems would arise. First, while TCx e6VTa ( "the 
things that are") were originally said to be unlimited, etc. ,  now they would 
inexplicably be described in terms of being out if unlimited, etc. This latter 
"out of" language is particularly difficult if "the things that are" are the 
elemental powers, as I have argued above, since as elements they should 
not be composed "out of" something else. Second, the argument in the 
third sentence would become incoherent: since TCx e6VTa ("the things that 

I I O  



B A S I C  P R I N C I P L E S  

are") are manifestly not from only unlimited elements or only limiting 
elements, it is clear that the world-order and the things in it were fitted together 
from both. This is a non sequitur unless we assume that TO e6vTa were 
equivalent to "the cosmos and the things in it," but for the reasons given in 
the account of the structure of the argument this is not possible. 

cpaiveTaJ has the meaning of "to be manifest" here, which is the common 
meaning of the verb when combined with a participle (cf. LSJ s.v. B 2 ) .  
Thus, Philolaus is appealing quite generally to our experience of the world 
to show that it manifestly has both limiting and unlimited aspects. For the 
use of cpaiveTm with e6vTa as a predicate see Diogenes of Apollonia F2 (DK 
2-59-20- I ) ,  yfj Kai v5c.vp Kai Cxijp Kai mip Kai TO 0.71.7\a OO"a cpaiVETaJ ev T4)5e 
T4) KOCYIJtt> e6VTa . . .  ( "Earth and water and air and fire and as many others 
as are manifest in this world-order . . .  ") . 

o TE x6CJfLO� x1d Tet tv auT(j) . . . ("the world order and the things in 

it . . .  ): This is a near repetition of o71.os 6 KOO"IJOS Kal TO ev rniT4"> m:XvTa 
("the whole world-order and all the things in it") in F r .  I t  seems that the 
repetition is intentional and is used to mark the end of at least one of the 
arguments for the assertion made in F I .  This assertion (especially with the 
emphatic "all" in F I )  might lead one to conclude that all things in the 
cosmos are combinations oflimiters and unlimiteds (as opposed to elements 
which are either limiters or unlimiteds) .  However, as the end of F2 shows, 
Philolaus seems to recognize some things that just limit and others that are 
just unlimited. This unclarity results from fuzziness about what is meant by 
"things" in the cosmos. Unique individuals in the cosmos (horses, trees) 
will all be compounds of limiters and unlimiteds. However, there is also a 
clear sense in which a mass of air, or earth, or a shape taken by itself are 
part of the cosmos and yet are usually thought of as just unlimiteds or just 
limiters (even if in one sense they can been said to be part of the compound 
that is the cosmos as a whole) . It is cases like this that Philolaus must mean 
when he talks of things that just limit or that are just unlimited. 

Sl)AOi 5£ xal TCt tv TOt� lpyou; : The expression TO Ev Tois epyOIS ("things . . .  
in their actions") has caused scholars as much difficulty as any other in 
Philolaus. Most attention has been given to determining the meaning of 
Tois epyOIS (which I translate as "actions") .  Some scholars have tried to give 
it a quite specific meaning, such as "buildings," "fields," or even "moun
tain meadows" (Burkert I 972: 254 n. 79) . However, on the basis of what 
we have in the text, Burkert is right to conclude that it is "impossible to 
tell what specific sense epya has." Recent interpreters have taken it to be 
a very general term, as did Heidel earlier: "things" (Heidel I 907 :  8o) ,  
"facts" (Barnes I 982: 386) , "actual experience" (Nussbaum I 979: 97) . 
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Such an interpretation is supported by the common use of the f-6yos-epyov 
(word-deed) contrast in Philolaus' day (e.g. Th. 2 .65, Eur. F36o. 1 3) .  The 
contrast is often between what one says and what one does (S. El. 357-8) , 
but can also be a more general contrast between theory and what in fact 
is the case (Th. 2.65 ) .  At Phaedo 1 00a 1 -3 where Socrates is discussing his 
philosophical method, he says, ov yap Travv crvyxwpw Tov ev Tois Myo1s 
Ol<OTrOVIlEVOV TO OVTO Ev eiKOCY\ 1-!Ci:AAOV Ol<OTrEiv i'l TOV ev Tois epyo!S ("I  do 
not at all admit that an inquiry by means of theory employs 'images' any 
more than one which confines itself to facts" [ tr. Tredennick] ) The expres
sion TOV ev To is epyo!S ( "the one which confines itself to facts") here is very 
close to the wording in Philolaus and suggests that Philolaus too is referring 
broadly to what is revealed by the study of the empirical world. 

However, the context in Philolaus also suggests that TO epya still pre
serves some of its original sense of "deeds" and draws our attention not just 
to the empirical world but specifically to the actions of things in that world. 
What activates this sense of the word is Philolaus' emphasis on action in the 
next sentence where he spells out his meaning: "some of them from limiting 
(constituents) limit, others from both limiting and unlimited (constituents) 
both limit and do not limit . . .  An interesting parallel for this use of ev Tois 
epyo1s to mean "in actions" is found in a treatise in the Hippocratic corpus 
which probably was written around 400, Off. 15 .2 :  <pVCYIS Be EV 1-!EV epyOIS, 
TOV epyov Tij Trpi)�El, 0 j3ovAETOI TEKilOPTEOV ("Now nature shows itself in 
actions, and one must judge what nature wants by the performance of 
actions" [ tr. Withington] ) .  The context is the proper bandaging of bones 
and the suggestion is that proper bandaging of the arm or the leg requires 
knowledge of the actions that it carries out (see also Fractures 2.24) . 

In light of these parallels and the context in Philolaus the whole phrase 
TO ev Tois epyo!S must mean something like "things in their actions." I t  is 
apparently taken to be equivalent to Ta epya by most commentators but 
this leads to some very awkward translations in the next sentence. The TO 
at the beginning of the next sentence picks up the TO here, so that TO epya 
becomes the subject of the last sentence. Thus, Barnes translates "and the 
facts too make this clear, for some of them . . .  limit . . .  " However, facts 
cannot be properly described as limiting or not limiting, whereas individual 
things can. 

q»«VEOV't<lll :  Most of the manuscripts give the impossible form <pOIVEOVTOI, 
which is more likely to be the result of a copyist's mistaken use of the 
present stem <pa!V-, when confronted by an unusual future form, than the 
mistaken introduction of a stray epsilon. So we should accept Heeren's 
emendation as the lectio difficilior rather than Usener's facile present. 

The future is used in a prospective sense here to state what follows from 
a given set of circumstances, in this case, what follows when something is 
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composed of unlimited constituents. The use of the future puts emphasis on 
the necessity of the connection between the circumstances and the result 
(Schwyzer 1 950: 29 1 -2) . By using the future only in the third of the three 
cases given in this sentence, Philolaus lays special emphasis on the connec
tion between constituents and resultant behavior where the constituents 
are unlimited. This is part of his attack on earlier thinkers who made their 
principles all unlimited (cf. lines 2 and 3 of this fragment and F3) . These 
thinkers assume a world of distinguishable things, but claim that it arises 
from elements that are all unlimited. Philolaus is pointing out here that 
if a thing is composed only of unlimited constituents, it will not appear 
limited in any way, but rather unlimited. What is limited or distinguishable 
cannot arise from what is just unlimited. 

Fragment 3 

Iamblichus, In Nic. 7 ·8 Kvpiws Se TO J..leV crvvexes Kai TJVU>J..lEVOV 
KaAoh' &v !leye6os, To Se TTapaKEi!levov Kai St1JP1lllEvov TTAf\6os . . . .  
OAAO TOV !leV TJVU>J..lEVOV m' O:mtpov !leV EK TTOVTOS EO"TlV tl TOJ..lij ,  
tl S '  cxV�TlO"lS mi wptO"J..lEvOV" TOV Se TTAT,6ovs KaTO OVTlTTETTOv6110"lV 

5 m' O:mtpov llEv tl cxV�TlO"lS, EJ..lTTOAlV Se tl TO!ltl mi wplO"J..lEVOV, 
q>VO"El St) KaT' ETTivotav OJ..lq>OTEpc.>v aTTeipc.>v OVTU>V, Kai Sta TOVTO 
ETTlO"Tij!latS amptopiO"TU>V" &:pxclv yap ou6e 't"O yYWGOUJLEVOV 

£ooEi't"cu nciv't"WV &:ndpwv EOV't"WV KaTa Tov <l>tA6Aaov. 
avayKaiov Se OVTOS ETTlO"Tilll11S q>VO"lV evopacr6at Tois o(icrtv o\m:..:>s 

10 tmo 6eias TjKptj3c.>J..lEVotS TTpovoias, aTTOTE!lOJ..lEVat El<aTepov Kai 
mpaTwcracrai Ttves emO"Tf\!lat To TTeptA11q>6ev aliTais, aTTo 1-1ev Tou 
TTAT,6ovs TTOO"OV EKclAEO"av, cmep ,;s, yvwpt!lOV, &Tic Se TOV 
!lEyEeovs KaTa Ta aliTa TTTlAiKov· Kai Ta OJ..lq>OTepa miT&v YEV11 
emcrTT,J..latS trrrT,yayov Tais EavTWV eiST,crecrtv, apt6!l11TlKij J..leV TO 

1 5  TTocr6v, yew!lETpic;x se  To TT11AiKov. 

But, properly speaking, the continuous and unified should be called 
magnitude, and the juxtaposed and discrete should be called multi
tude . . . .  But, in the case of what is unified, division proceeds every
where without limit, while increase is limited. In the case of multi
tude the reverse is true, increase is unlimited, and in turn division is 
limited. Both [magnitude and multitude] then are by nature unlim
ited in conception, and on account of this undefinable by science. 
For, there will not be anything that is going to know at all, if 
everything is unlimited according to Philolaus. But since it is neces
sary that the nature of science be seen in the things that have been 
so perfected by divine providence, certain sciences have cut off and 
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delimited a domain from each of them [e.g. magnitude and multi
tude] . They called what was cut off from multitude, quantity, which 
is already familiar, and what was set off, in the same way, from 
magnitude, size. And both of these classes were subsumed under 
their own kinds of science, quantity under arithmetic, and size under 
geometry. 

A U T H E N T I C I T Y  

In the case of fragments as short as this one, the problem of determining 
authenticity becomes particularly acute simply because of lack of enough 
evidence on the basis of which to make a decision. However, there are 
certainly no obviously Platonic or Aristotelian features that would lead us 
to doubt the fragment. More positively, the fact that F3 focuses on the 
concept of the unlimited, which figures prominently in Aristotle's accounts 
of the early Pythagoreans and in other fragments of Philolaus, which we 
have independent grounds for believing authentic (e.g. r ,  2, 6 ) ,  makes it 
quite likely that it is genuine. 

The only major argument which has been brought against the authentic
ity ofF3 is that such epistemological concerns are not possible at this early 
stage of Greek philosophy (Frank 1 923:  308) . But this argument must be 
rejected, since much of recent scholarship on the Presocratics and early 
Greek thought in general has shown that epistemological concerns were 
prominent (Nussbaum 1 979: 66) . Opponents of authenticity go on to point 
out that Aristotle makes no mention of epistemology in his account of the 
Pythagoreans. However, such arguments from Aristotle's silence are dan
gerous, given the fact that his treatment of his predecessors is so heavily 
determined by his own purposes in a given passage. Just how unreliable 
such arguments are can in fact be shown in this case since, although it is 
true that Aristotle does not comment on Pythagorean epistemology in his 
accounts ofPythagoreanism in the Metaphysics, a recently identified passage 
of Aristotle's special treatise on the Pythagoreans shows him ascribing the 
following epistemological theme to Pythagoreanism: 

So that whoever wishes to comprehend the true nature of existing 
things should turn his attention to these things, that is to numbers . . .  
and proportions, because it is by them that everything is made clear. 
(wo-re Tc'i) �OVAOilEV� eeoopeiv TQ OVTO 1TWS EXEI, eis TmiTa �AElTTEOV 
eTval, TOVS ap161lOVS . . .  Kai Myovs, �ila TO 5T}Aovcr6a! lT<lVTO 5!0: 

TOVTOOV.) ( Iamblichus, Comm. math. 78. 14- 1 8; see Burkert 1 972: 50 n. 1 1 2, 447ff) 

Thus, Aristotle not only shows awareness of Pythagorean epistemology but 
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specifically ties it to the concept of number, as Philolaus does in F 4· This 
passage of Aristotle, then, gives us solid grounds for rejecting the arguments 
against the authenticity ofboth F3 and F4. 

C O M M E N T A R Y  

Context: This fragment is preserved as part of lamblichus' commentary 
on Nicomachus' Introduction to Arithmetic (D'Ooge 1 926: 1 27-32; O'Meara 
1 g8g: 5 1 ) .  The fragment is quoted in the discussion of multitude and mag
nitude, which are identified as the two primary types ofbeing and therefore 
the primary objects of knowledge. Both Nicomachus and lamblichus then 
point out that each of these two types of being has both a limited and an 
unlimited aspect. Multitude is unlimited in "increase," but limited in re
gard to division (i.e. an atomic unit is assumed) ,  while magnitude can be 
divided without limit, but is limited in size. In so far as each of these is 
unlimited, they cannot be the object of knowledge or science. lamblichus 
then quotes Philolaus to support this latter point and is obviously drawing 
on a source other than Nicomachus, since Nicomachus does not quote 
Philolaus on this point. Immediately after the quotation, lamblichus, fol
lowing Nicomachus, goes on to say that an aspect of both magnitude and 
multitude (i.e. their limited aspect) can be separated off and treated as the 
object of a science. Thus quantity can be separated from multitude and is 
the object of arithmetic, and size can be separated from magnitude and is 
the object of geometry. 

For lamblichus' purposes no very detailed reading of F3 of Philolaus is 
presupposed. He takes it simply to mean that what is unlimited cannot be 
the object of knowledge and does not go into further detail. We can be 
reasonably confident that yap is lamblichus' connective but the rest of the 
words seem to belong to the quotation. 

Nature of the arguDlent: The structure of the argument in F3 is clear, 
although there are many controversial points in the details. Under certain 
conditions ("if everything is unlimited") we will not be able to recognize 
or know individual things in the world. Since we all admit that we do 
know individual things in the world, it follows that the supposed conditions 
do not exist: all things are not unlimited. Although the fragment does 
appeal to the nature of our thought processes, it primarily functions as an 
argument about the nature of the world rather than as an exposition of 
Philolaus' views on epistemology. The conclusion we are to draw is that the 
things that are are not exclusively unlimited. Thus the argument is more 
closely tied to the issues in F2 than those raised in F 4 and Fs. It is only in 
F4 and Fs that we find epistemology to be the main concern. 
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cipxliv : The adverbial use of 6:pxav is particularly common with a negative 
such as we have here (LSJ s.v. r . r .c) . Nussbaum ( 1 979: 84) gives the cor
rect translation "not . . .  at all [or, in the first place] ." 

ouS£ : The use of ov5e could support Nussbaum's contention (see the note 
on yvwcrovJ,.levov below) that yJyvwCTKEJV does not indicate knowledge, but 
a less sophisticated level of cognitive activity (i.e. "There will not even be 
an object of apprehension [let alone an object of knowledge]") .  However, 
there is another equally plausible way to explain ov5e on my reading. I t  
emphasizes the fact that (putting aside the question about whether there 
are objects of knowledge) there will not even be anything that is going to 
know. When considering the conditions for knowledge, the existence of 
a knower is often assumed and attention is focused on the nature of the 
object of knowledge. Philolaus is taking the argument back a step further 
to consider the nature of the knower. 

-ro yvwaOUf.LEVOV : The meaning of YIYVWCTKEJV here is an issue of particular 
importance, because Nussbaum has put forth a sophisticated new inter
pretation of Philolaus' philosophy which is founded on her view of the 
meaning of the verb. The usual meaning for YIYVWCTKEJV is "know" or 
"apprehend" and it is especially used in situations where a specific object is 
recognized or identified (von Fritz in Mourelatos 1 974: 24) . Snell ( I 924: 
2 I )  says that it shows that "the thing apprehended is grasped as a certain 
sort of object, in its What-it-is, e.g., I recognize an appearance as a tree." 
The more recent studies of Lesher ( I98 I ,  1 983) have shown that von Fritz 
and Snell were overly schematic and that e.g. yJyvwCTKEJV sometimes indi
cates a more complicated realization of the significance of a situation and 
thus overlaps with voeiv. Moreover, Lesher has shown that YIYVWCTKEJV is 
not always the simple and almost automatic process of recognizing some
thing once we have perceived it, as is suggested by Snell and von Fritz. 
There are cases already in Homer where it involves difficulty and effort and 
can be directed towards a general truth and not just an individual object in 
the world (Lesher I 983: I 62-3) . 

In Heraclitus YIYVWCTKEJV comes to be used as the term for "cognition in 
the privileged sense, for the insight which men lack and which his own 
discourse attempts to communicate" (Kahn 1 979: 1 03-4) . While this use 
may be to some extent anticipated by the Homeric uses Lesher identifies 
and while the verb may also still be used for recognition of ordinary objects 
and not just cosmic insights ( Lesher I 983: r 6o- I ) , Heraclitus does rather 
consistently use it to refer to the knowledge that he thinks men lack: 

F57 Hesiod . . .  who did not know (oliK eyivWCTKev) day and night, that 
they are one. 
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F I 7 For most men do not think of things in the way they are encoun
tered, nor do they know them (ytvoo01<ovow) when they have learned, 
although they think they do. (The translations are Lesher's. ) 

Such uses are not limited to Heraclitus. The Delphic oracle's famous in
junction to "know yourself" clearly implies some significant understand
ing of the self and not simple recognition (yvw61 craVT6v) .  Again when 
Anaxagoras says that "mind knew all things" (1TaVTa eyvw voOs) as they 
were separated off from the primordial mixture, it seems likely if not cer
tain, that mind is doing more than just recognizing that things are distinct 
from each other. 

Nussbaum, however, has argued that there is a sharp distinction between 
ytyvw01<e1v and eiSevat ( 1 979: 84-7 ) .  According to Nussbaum eiSevat is 
consistently used to mean "certain knowledge" which is denied to mortals 
by many early Greek thinkers including the Eleatics. On the other hand, 
ytyvw01<EIV refers to an activity that can be accurate or inaccurate and does 
not mean "to know with certainty" or even "to know." In fact ytyvw01<etv 
does not imply a successful cognitive activity at all, it merely indicates 
that we are seeing individual things as something. Nussbaum says that 
Philolaus used ytyvw01<e1v because he wanted to argue against Parmenides 
and Melissus, but from assumptions that they would admit. While denying 
that mortals have certain knowledge, the Eleatics would be willing to ad
mit that mortals do have cognitive activity, however misguided it may be. 

Nussbaum has given Philolaus a very sophisticated response to the 
Eleatics, but the basis for her reconstruction of the argument, the distinc
tion between eiSeva1 as "certain knowledge" and ytyvw01<elv as mere "cog
nitive activity," does not seem to be sound. She cites the studies of Snell 
and von Fritz in support of her view, but they nowhere make any distinc
tion between eiSevm and Y'YVW01<EIV on the grounds of certainty and uncer
tainty. Lesher's more recent work further undercuts Nussbaum's position in 
that he shows that Snell and von Fritz had overlooked a number of cases in 
which ytyvWO"Ketv clearly goes beyond mere identification of objects in the 
world to refer to knowledge of difficult-to-grasp general truths. Moreover 
the texts from Heraclitus quoted above clearly use YIYVW01<EIV to refer to 
successful cognition. 

Nussbaum also cites evidence from early Greek writers which shows that 
eiSeva1 is often used with "nothing" (ovSev) as an object (ei56Tes ovSev Parm
enides F6.4) ,  while YIYVW01<EIV is not so used, but described as true or false, 
accurate or inaccurate. This is taken as evidence that YIYVWOl<EIV does not 
mean "certain knowledge" since if it did "true" or "false," "accurate" or 
"inaccurate" would not be used as modifiers. This is an interesting general 
observation about the two words ( although later, in Plato, YIYVWOl<EIV does 
take ovSev as an object: Prm. 1 34e; Pit. 302b) , but it is not to be explained 
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in the way Nussbaum suggests. Rather, the crucial point to notice is that as 
a perfect ei5evat indicates a state while ytyvwO'Ketv can indicate an activity. 
A state either exists or it does not. We are either in a state of knowing or we 
are not. However, ytyvwO'KElV in so far as it refers to an activity can in 
principle either proceed properly or go astray, and thus admits of adverbs 
indicating accuracy or inaccuracy. However, this does not show that with
out any modifiers there is any doubt about the success or certainty of the 
cognitive activity of ytyVWO'KElV. When the Delphic Oracle says "know 
yourself" (yvw61 o-avT6v) surely the knowledge or recognition involved is 
assumed to be certain or accurate. 

Nussbaum's interpretation is also disproved from within the fragments of 
Philolaus themselves. In F6 Philolaus proclaims that "the essence of things 
and nature itself admit of divine and not human knowledge" (yvwo-ts) . 
The fact that yv&o-ts is assigned to divinity and is of the essence of things 
suggests that it refers to certain knowledge or accurate recognition of real
ity. Nussbaum seems to contradict herself in dealing with yvwo-ts in this 
passage. She states ( I 979: I O I )  that in F6 Philolaus does admit that we do 
know one thing certainly, that there is one "sure truth for mortals." But 
the word used for this certain knowledge is yvwo-ts without any adjective. 
Thus, on her own reading of F6, yvwo-ts used by itself indicates certain 
knowledge. 

A second major problem deals not with the meaning ofytyvwO'Ketv, but 
with the particular form in which it occurs, yvwo-OVI-\EVOV. The context in 
lamblichus is loose enough that it is impossible to be sure whether he took 
this to be passive or active in meaning. Modern scholars have almost unani
mously declared that yvwo-ovllevov must be taken in a passive sense, "object 
of apprehension". Burkert agrees ( I 972 :  260 n. I o7 ) ,  but is also aware that, 
while the future middle is often used in a passive sense, this is very rare in 
verbs with a deponent future such as ytyvwO'KElV (Kiihner and Gerth I 8g7: 
2 .  r .  I I 4, I I 6) . Kiihner is himself skeptical about two of the parallels he 
offers, and the third (Aes. Ch. 305) is commonly understood in an active 
sense. Burkert does not mention Kiihner's parallels, but offers his own from 
Antiphon (DK 87 F7) . He says that "Antiphon the sophist used the expres
sion TO O\jJOI-\EVOV along with O\jJLS, 6q>6aAiloi, OTITftP . . .  where it must mean 
'the object of the act of seeing'. Thus the remarkable expression ofPhilolaus 
has its parallel in a 5th-century author, and only there." Unfortunately, I 
do not think that the passage in fact shows that Antiphon used TO O\jJOI-\EVOV 
in a passive sense. Antiphon F7 is drawn from Pollux's Onomasticon (2 .57) 
which is in large part a collection of synonyms and a thesaurus of terms. 
The Antiphon fragment is from a section entitled "Vision as sensation and 
the eyes and vision as a dream" (5\jJLS T] aio-611o-1S Kai TCx OI-\1-\0Ta, Kai O\jJLS o 

ovetpos) . Pollux then goes on to give forms ofoTI- words which he has found 
in Greek writers. The first entry is O\jJOI-\Ol, 6q>6t'to-ollal, WI-\1-\0l ws ' lo-alos. 
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I take it that this simply indicates that these forms (or at least the last 
one) occur in Isaeus. The passage in Pollux continues 'AVTupwv Se Ked TO 
Ol.jJOIJEVOV ehre, Kai Tfj O\jJEI oTov Tols 6cp6aAIJOlS, Kai OTTTTJp, Kai &onTa. 
Surely this is just a list of forms found in various places in Antiphon (Diels 
refers Ol.jJEI to F I ,  &onTa to F4, and OTTTTJP to the speech on the Murder of 
Herodes) and there is no indication that To Ol.jJOIJEVov occurred in one pas
sage in Antiphon where it was contrasted with the other forms listed in a 
way that showed it was understood as passive. Burkert's point is probably 
that the way Pollux lists the forms suggests that he took it to be passive, but 
this is very questionable. Since "the eyes" and "someone who sees" follow, 
it might be supposed that To Ol.jJOIJEVOV which comes first must be a refer
ence to what is seen. However, the last term in the sequence "what is 
unseen" is an odd addition if such a sequence is intended. These features 
suggest that it is just as likely that Pollux is just giving a catalogue of "sight 
words" he finds in an author without any strict logic in their presentation. 
Certainly such a passage is the weakest of grounds to adduce for the other
wise unparalleled use ofyvwaovj..levov as a passive. 

In light of this it seems prudent to ask Wackernagel's question about the 
passage: "ist die Ubersetzung ' 0  0 0 ein Subjekt der Erkenntnis' 0 0 0 unmoglich?" 
("Is the translation . . .  'a subject who knows' . . .  impossible?" [ I  970: 2 I 6] ) .  
Presumably scholars have concluded that yvwaovj..levov must be passive 
because of the way they understand the argument to proceed in the frag
ment. Prima facie it seems more likely that Philolaus would say that "if all 
things are unlimited, there will not be anything that is going to be known" 
than "if all things are unlimited, there will not be anything that is going to 
know." Indeed in Aristotle there is a common argument that an unlimited 
object is unknowable. But given that we have no context for the fragment 
of Philolaus and that it is very brief, it is far from clear that this prima facie 
reading is right, and we must examine the consequences of accepting TO 
yvwaovj..levov as meaning "one who is going to know," which is what the 
philological evidence overwhelmingly indicates is the correct meaning. 

Burkert himself provides us with the correct parallel for Philolaus' usage, 
Plato, Cratylus 440b2-4. In that passage Socrates concludes that if all things 
are in flux, including the Form of Knowledge itself, there would neither be 
TO yvwaovj..levov ("what is going to know") nor TO yvwa61)aOIJEVov ("what 
is going to be known") . Here we can see that To yvwaovj..levov is active and 
a parallel is provided for Philolaus' use of the neuter. Indeed, the neuter 
gender has probably been another main reason that scholars have assumed 
the form to be passive. I t  is easier to conceive of a "thing known" than a 
"knowing thing." Yet, as the Plato passage shows, in cosmological contexts 
it might be quite reasonable to talk of the emergence of "things" that know 
rather than people who know. Burkert's point about the Plato passage is 
that the active translation of To yvwaovj..levov is guaranteed by the fact that 
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it is paired with the passive which is not the case in Philolaus. The problem 
of course is that we do not know what the context in Philolaus might have 
been. It too might have made it crystal clear that the form had to be taken 
as an active. But, even apart from doubts about the context, the philologi
cal evidence discussed above shows that yvwcroVIlEVOV is always in itself to 
be taken as an active and the burden of proof must fall on anyone who 
treats it as passive to show something in the context that necessitates such a 
singular translation. 

On this reading Philolaus will not be arguing about what something 
must be like to be known, but what something must be like to know. He 
would seem to be saying that if all things are unlimited, something that 
knows will not arise because the activity of knowing is itself a limiting thing. 
One might object, though, that even if the reference is to the activity of 
knowing the argument still turns out to depend on the nature of objects of 
knowledge and not on the nature of the knower or knowing. The argument 
would be that if all things are unlimited, there will be no objects of knowl
edge (following the Aristotelian dictum that the unlimited is unknowable) 
and a fortiori there will be nothing that is going to know. Still, if this were 
Philolaus' point, it seems much more likely that he would have limited 
himself just to objects ofknowledge rather than introducing an odd expres
sion like TO yvwcrOVIlEVov. 

Interest in the nature of the activity of knowing can be seen already in 
Parmenides. In the "Doxa" section of his poem knowledge and perception 
are tied to the condition of the body and the relation of the opposites that 
compose it (Vlastos 1 946: 66-77) . Thus Philolaus' interest in the activity of 
knowledge and the knower rather than just the object of knowledge is not 
unique. We have no evidence as to how Philolaus would have employed the 
concept of limit in explaining the activity of knowing. However, a passage 
from Plato's Sophist suggests some lines along which such an argument may 
have proceeded. 

At 26 r c6ff the stranger discusses speech and judgment with Theaetetus. 
The two are considered as parallel cases since judgment is regarded as 
inner speech. It is first shown that a list of nouns or a list of verbs does not 
constitute an assertion or thought. A verb and a noun must be combined. 
In speech and thought "one does not only name, but also limits (rrepaive1) 
something, weaving together verbs with names" (262d3-4) . There is no 
speech or thought unless a noun is limited by a verb or a verb by a noun. 
Thus, thought requires us to set limits. Of course there is no evidence that 
Philolaus used this particular argument. However, the passage shows that 
such issues were discussed in the generation following Philolaus and it 
suggests possible connections between the concept oflimit and our thought 
processes. 
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Is the unlintited unknowable? Barnes has cited F3 as evidence that 
Philolaus thought that what was unlimited is unknowable ( 1 982: 390) . 
Nussbaum is more circumspect and makes the point that the fragment does 
not say that what is unlimited is unknowable, but that an object of knowl
edge is not possible if all things are unlimited ( 1 979: 88) . However, she 
thinks that F4 does show that what is known must be limited. Things that 
are known are said to have number and she argues that having number is 
closely related to having limit (92 ) .  On the other hand, given the interpreta
tion of F3 which I have developed above, there are absolutely no grounds 
for believing that Philolaus thought that what is unlimited is unknowable. 
Indeed, a careful reading of F2 indicates that Philolaus did regard unlim
iteds as knowable. At least he talks of things manifestly being composed of 
unlimited elements and of things that appear unlimited because they are 
composed of constituents that are unlimited. Such language both shows 
that Philolaus regards unlimiteds as identifiable parts of the world and 
makes little sense if he thought of them as unknowable. In F5 three classes 
of number are introduced that seem to correspond to the three classes 
of things in F2 (limiting, unlimited, and both limiting and unlimited) . 
This again suggests that the unlimited is knowable since it is tied to num
ber which is the central concept in Philolaus' account of the objects of 
knowledge (F4) . Thus there seems to me to be very strong evidence in the 
fragments that Philolaus thought that the unlimited has number and is 
knowable. Likewise, Plato in the Philebus seems perfectly capable of talking 
about and clearly designating a class ofunlimiteds, which certainly suggests 
once again that they are not completely unknowable. 

Who1n is Philolaus attacking? In F3 Philolaus is directing his argument 
against a view which maintains that all things are unlimited. He could 
have a specific thinker in mind or he may just be rejecting one of the set of 
three logical possibilities given in F2 . Nussbaum has put forth the view that 
Philolaus is arguing against the Eleatics, especially Parmenides. For several 
reasons I do not think that this can be right. This is, however, a difficult 
point to argue because it requires an extensive analysis of the fragments of 
Parmenides which would go beyond the confines of this study and still 
remain controversial. Therefore, what I present here is not a fully devel
oped argument against Nussbaum's view but some reasons for doubting it. 

To begin with, if we go to the fragments ofParmenides to see what he has 
to say about the principles which Philolaus posits, limiters and unlimiteds, 
we find that the word CX7TE1pov ( 'unlimited") never occurs in the fragments, 
whereas "limit" not only occurs frequently (F8.42 TIEipas; F8.49 TIEipacn; 
F8.3 TIEipaTos) , but is in fact thematic (Mourelatos 1 970: I 1 5ff) . For Aris
totle the main contrast between Melissus and Parmenides was precisely 
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that the latter described the whole as limited rather than unlimited (Physics 
3.6, 207a r sff) . Thus prima facie it seems perverse to say that in his attack 
on someone who maintains that all things are unlimited, Philolaus has 
Parmenides in mind, or that any of his readers would have understood him 
in this way. 

Nussbaum does rightly emphasize that both Parmenides and Philolaus 
rely on arguments about the conditions of thought in putting forth their 
view on the nature of reality. However, I do not think that she puts forth 
Parmenides' argument in a way that shows its true thrust. She emphasizes 
( 1 979: 86) F8.22-5 where Parmenides argues that an object of thought 
must be continuous (avvexes) and not divisible (�ilcnpeT6v) .  She takes this 
to be a denial of any internal boundaries or demarcations and hence as 
equivalent to an assertion that what is knowable must be CXTIElpov, which 
she translates as "undifferentiated."  However, lines 22-5 need to be con
sidered as part of Parmenides' overall argument in order to see their full 
significance. 

Parmenides' main complaint with "what is not" as an object of thought 
is that it is incurably vague and incomplete: OVTE ya:p &v yvoi11s TO ye IJfJ 
e6v (ov yap CxvVO"Tov) . . .  ("For neither would you know that which is not 
[for it is incomplete] . . .  , "  F2.7,  Mourelatos 1 970: 75-6) .  Correspondingly 
his account of what is an object of thought stresses that it is complete (F8.42 
TETEAEO"IJEVov) .  It is in order to stress the notions of completeness, definite
ness, and invariancy that Parmenides introduces the image of bounds or 
limits (Mourelatos I 970: I r sffand Owen in Furley and Alien I 975: 64-s) . 
If we are looking for Parmenides' attitude toward the opposite of limit, i.e. 
what is unlimited, we should look not to his remarks on continuity at F8.22 
but rather to his comments on incompleteness at F2.7 .  He rejects the un
limited in the sense of what is incomplete as insufficient to account for 
knowledge no less than does Philolaus. 

Seen in the light ofParmenides' general argument the passage at F8.22-5 
emphasizes that the object ofknowledge is complete in the sense of having 
no discontinuity. In this sense the object of thought cannot be differ
entiated into objects of different natures (cf. IJOp<pas . . .  5vo, "two forms," 
F8.53) and could therefore be described as "unlimited" in the sense of 
being "undifferentiated,"as Nussbaum argues. What should be stressed is 
that it is by no means a prominent theme in Parmenides that what is known 
is "unlimited." It is unlimited in a very special sense that is in fact a re
sult of the rigorous application of the idea of limit. I t  seems very unlikely 
that Philolaus is directing his attack at such an out-of-the-way aspect of 
Parmenides' argument about the conditions of thought, especially since the 
main thrust ofParmenides' argument with its emphasis on limit is so conge
nial to Philolaus' point of view. 
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On the other hand Melissus does describe "what is" as unlimited and 
Nussbaum may be right in seeing Philolaus' remarks as a reaction to 
Melissus. However, Anaximander, Anaximenes, Anaxagoras, and Demo
critus all prominently describe the basic principles of their system as "un
limited." It is not clear that Melissus is any more likely to have been 
the object of Philolaus' attack than some of these other Presocratics. The 
interest in conditions of thought ties Philolaus to Parmenides, but not to 
Melissus. In Pt. 11,  eh. r I have argued that Philolaus is in fact attacking 
Anaxagoras. 

Fragment 6 

Stobaeus, Eclogae 1 .2 1 .  7d ( 1 .  I 88. 1 4 Wachsmuth) mpi Se q>vcnos 
Kai apiJOVias wSe EXEI" a iJeV EO"TW TWV TipayiJClTWV O:iStos ecrcra 
Kai aiJTCx iJCxV a <j>VO"IS eeiav TE Kai OVK O:vepwTilVT)V evSexETal 
yvwcrtv TIAav ya f) cm ovx oT6v T' fiv oOOevi Ti;)V e6VTwv Kai 

5 ytyvwcrKOiJEVWV vq>' aiJWV yeyevf\cr6at 1-lTJ VTiapxovcras Tas EO"TOVS 
Twv TipayiJaTwv, e� wv ovvecrTa 6 KOO"IJOS, Kai Ti;)V TIEpatv6VTwv 
Kai TWV O:mipwv. emi Se Tai O:pxai VTiapxov ovx OiJOlat ovS' 
OIJO<j>VAOI ecrcrat, T)ST) aSVvaTOV fis Ka aVTOlS KOO"iJf]6f\vat, Ei 
1-lTJ apiJovia emyeVETO 4mvtwv av TPOTICf> eyeVETO. TCx iJeV wv 

10 OiJOla Kai 01-lO<j>VAa apiJOVias ovSev emSeoVTO, TCx Se clVOiJOia 
1-lf]Se 01-lO<j>VAa 1-lf]Se t icroTaxf\, 6:v6:yKa TCx TOiaUTa ap!-lovic;x 
crvyKEKAelcr6at, ei iJEAAOVTI ev KOO"I-l'f> KaTexecr6at .  

2 wBe Heeren QV • Be  F QVBE GVM QV Be  E ECITW TWV Boeckh ECITWTWV FGVE 
ECITWTWV M 3 ooha llCxv Usener ooha llfv FGVME CX\JTCx llOVa Badham ooha a 
vel aei EO"QilEVa Zeller llEiav TE FV llEiav TE GME 6eiav ya Diels 6e!a EVTi Badham 
6:v6pw1Tivav Wachsmuth 4 1TAav ya f) Badham 1TAEQV ya f) FGVM 1TAEQVTa f) E 
1TATJV ya f) Heeren QT6v T' i'\v Diels QTQv Ti)v FGVME QT6v T' i'\s Heeren QV6ev 
Mullach QVBev Wachsmuth 5 ytyvWOl<OilEVOV Usener yeyevf\0"6at Burkert yeyve0"6at 
FGVM yeve0"6at E, Usener ya yeve0"6at Diels yvW0"6f\llev Boeckh v1TapxQ!aas 
Meineke TCXs ECITQVS Badham TCxs EVTQVS FGVME ooh&<; EVTOS Boeckh 7 Tal apxai 
Badham TE apxai FGVME V1TapxQv FGVME OllQtat FGVME 8 61l6cptAQt 
V i'\s Ka Badham i'\s Kai FV i'jaav Kai GME aVTQis FGVME corr. Boeckh 
KQO"IlT]Sf\llEV Heeren ei FGVME a[ Wachsmuth 9 c;>Ttvt&v &v Tp61TCf> scripsi i;)TtVt 
wv &v Tp61TWV FV i;)Ttvt ov &v Tp01TQV GE i;)Ttvt ov &v Tp01TQt M c;>Ttvtwv O:Be Tp01TCfl 
Diels i;)TtVl Tp01TCf> Meineke i;)Ttvt O:pa Tp01TCf> Badham wv FGVME 10 OllOla 
FGVME 61l6cpvAQS V I I [O"QTOXfi FGVME [O"Q1TaAf\ vel [Q"Q/..axf\ Meineke 
[O"QTayf\ Heidel iO"QTEAf\ Heeren Tc;x TQlooJT<;X Badham apllQVic;x Boeckh apllQViats 
FGVME I 2  ei scripsi f) el FGVME al Meineke Qi<;X Diels 

Concerning nature and harmony the situation is this: the being of 
things, which is eternal, and nature in itself admit of divine and not 
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human knowledge, except that it was impossible for any of the things 
that are and are known by us to have come to be, if the being of the 
things from which the world-order came together, both the limiting 
things and the unlimited things, did not preexist. But since these 
beginnings preexisted and were neither alike nor even related, it 
would have been impossible for them to be ordered, if a harmony 
had not come upon them, in whatever way it came to be. Like things 
and related things did not in addition require any harmony, but 
things that are unlike and not even related nor of [? the same speed] , 
it is necessary that such things be bonded together by harmony, if 
they are going to be held in an order. [The text of the fragment 
continues as F6a] 

A U T H E N T I C I T Y  

I regard this fragment as continuous with F6a, although there is a possibil
ity of some gap between them. If it were certain that these two fragments 
were a continuous text, the strongest arguments for authenticity would be 
those developed in the commentary on F6a. However, since the connection 
between the two fragments is not totally secure, it is more prudent to 
discuss the authenticity of F6 separately. 

The best reasons for regarding F6 as authentic are the obvious con
tinuities with fragments ( r -4, 7) which have already been shown to be 
authentic largely on the grounds of the connection with Aristotle's testi
mony about early Pythagoreanism. The concepts that are prominent in 
those other fragments are prominent here: limiters, unlimiteds, and a har
mony that binds them. This fragment makes a logical addition to the others 
in that it focuses on the concept of harmonia ("fitting together") which has 
not been directly discussed in the other fragments. Furthermore, there are 
no obviously Platonic and Aristotelian ideas or terminology. There are 
some similarities at first sight to some of the pseudepigrapha, particularly 
in the use of the words ECTTW and 6:pxf]. However, as the discussion in the 
commentary will show, detailed examination of these apparent similarities 
tends, in the end, in fact to demonstrate the difference between F6 and the 
pseudepigrapha. Thus, because of its close connection to other genuine 
fragments and the testimony of Aristotle on early Pythagoreanism, it should 
be regarded as authentic. 

C O M M E N T A R Y  

hnportance of the Fragtnent: As the first words ofF6 show, its main con
cern is with two topics, "nature" ( q>VO'lS) and "fitting together" ( O:p�ovia) . 
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I n  F 1  and F2 Philolaus has already argued that nature (<pvo-ts) must be 
explained in terms of two types of constituents, limiting things and unlim
ited things. In F6 Philolaus further supports this thesis, but he also does 
something new. He provides a careful statement about the scope of our 
possible knowledge of nature. In F 1  Philolaus' remarks on nature were not 
about nature simpliciter, but about "nature in the world-order" ( <pVO"lS ev T4':> 
KOO"!l�) .  F6 allows us to understand what Philolaus meant by the somewhat 
enigmatic restriction of his discussion of nature to "nature in the world
order." While nature as seen in the world-order is a legitimate object of 
knowledge (F 1 ) ,  here in F6 nature in itself ( cx\rrO: 6: cpvo-ts) and "the eternal 
being of things" is said to admit of only divine and not of human knowl
edge. What exactly Philolaus means by this can be better understood if we 
look at the earlier Greek tradition which distinguishes between divine and 
human knowledge. 

Philolaus had plenty of predecessors in Greek thought who recognized 
that there were limits to what human beings can know in comparison 
with divine knowledge, and Kahn sees F6 as just another example of this 
"epistemic modesty characteristic of Archaic thought" ( 1 974: 1 73) . The 
appeals to the Muses in the Homeric epics are the earliest examples of this 
theme. In the philosophical tradition it is represented most prominently by 
Xenophanes, Alcmaeon, and the Hippocratic treatise On Ancient Medicine. 
There is a considerable amount of debate about the nature of the skepti
cism involved in this tradition and I will only pick out a few important 
trends that seem relevant to Philolaus here. (For good discussions of the 
tradition of contrast between divine and human knowledge see Barnes 
1 982: 1 36ff and Snell 1 953: 1 36ff. ) 

There are two themes in this tradition that seem particularly relevant to 
Philolaus. First, what is denied to human beings is not mere thought or 
opinions about certain topics, but rather the clear understanding or knowl
edge which only the gods have. Second, this clear understanding is only 
denied to humans in a specific domain; knowledge is possible for humans in 
other domains. The domain in which human knowledge is denied is often 
one which is beyond direct human experience. Both of these themes are 
already visible in one of the earliest texts in the tradition, the invocation of 
the Muses before the Catalogue of the Ships in Book 2 (484ff) of the Iliad. 
Homer emphasizes that the goddesses "know all things" while men only 
know by rumor, thus setting out the distinction between the clear under
standing of the gods and human beliefs fostered by rumor. In this case 
divine knowledge is superior because the goddesses "are there," i.e. have 
direct experience of what Homer will relate. Thus, the domain in which 
humans lack knowledge is in this case those aspects of the empirical world 
which we do not have direct access to because of our mortality and human 
nature (i.e. things that occur before we are born or in far-off localities) . 
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The goddesses know these things because of their immortality and omni
presence. 

Turning to the philosophical tradition, we find that Alcmaeon argues 
that the gods have "a clear understanding that humans do not," but this 
time the domain of human incompetence is the realm of "things unseen" 
(F r ) .  This, of course, does not deny that things unseen can be known; it just 
argues that clear knowledge about such things is beyond human power. 
Likewise, it does not deny clear understanding to human beings; it just 
limits that understanding to the visible world. A fragment of Xenophanes 
(F34) also seems to deny knowledge of the "clear truth" to men; this time 
the domain specified is "the gods and . . .  everything of which I speak" 
which Barnes has plausibly interpreted to mean "theology and natural 
science" ( r g82: 1 40) . The Hippocratic treatise On Ancient Medicine ( 1 -2 ) 
also is skeptical about human knowledge of some aspects of the natural 
world when it criticizes natural scientists, those who study the things in the 
air and the things under ground, for dealing with a subject where "there is 
no test the application of which would give certainty" (tr. ]ones) ,  in con
trast to medicine where knowledge has been obtained by long inquiry. The 
implied problem is that while in medicine we can have direct experience of 
most of the relevant phenomena, things in the heavens and under the earth 
are in important ways removed from our experience so that we are forced 
to rely on hypotheses. 

The great contrast to this skepticism about human knowledge of what is 
beyond our direct experience is Parmenides. He presents his account of a 
reality which is very much beyond our ordinary experience of the world in 
the guise of the revelation of the goddess. For Parmenides it is precisely 
what the gods know, the unseen, that is the only thing that we can be said 
to truly know, so that the great contrast between divine and human knowl
edge is undercut. The domain in which authors like Alcmaeon and the 
author of On Ancient Medicine found secure human knowledge to reside, the 
phenomenal world, is singled out as not susceptible to knowledge but only 
to opinon. 

The contrast between divine and human knowledge in F6 of Philolaus 
has clear ties to this tradition of "epistemic modesty" and just as clearly 
denies any attempt like Parmenides' to state the nature of eternal being. In 
light of this tradition and Philolaus' use ofyvwa1s (for the meaning see the 
commentary on F4) in F6, it is clear that once again what is being denied 
to humans is clear understanding or knowledge. But what domain is it 
which Philolaus finds to be beyond human capabilities? 

Philolaus does not say that humans cannot have knowledge of things or 
of nature and indeed F r  and F2 clearly suggest that we can have knowl
edge in these areas. What is denied to humans is knowledge of nature itself 
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and the being (ecnw) of things. Both of these locutions emphasize that it is 
not things in the natural world themselves, but rather the ultimate reality 
or being that underlies the world-order, which is unknowable. This is fur
ther confirmed by Philolaus' description of the unknowable being of things 
as "eternal." He is talking about the eternal underlying reality as opposed 
to the generated cosmos. It is hard to see what this can be besides some
thing like the changeless being ofParmenides and Melissus, especially since 
Melissus uses the same adjective as Philolaus ( 6:i5toc; - "eternal") to de
scribe his one being (F4, F7 ) .  That Philolaus is rejecting the search for 
ultimate reality here in favor of studying the visible world-order is strik
ingly confirmed by Aristotle, who emphasizes that the Pythagoreans "carry 
out all their discussions and investigations with regard to the physical 
world" (8ta:l.eyovTa:t IJEVTOI Ka:i Tipa:yiJCXTEvovTa:t TIEpi q>vcrewc; mxVTa: -
Metaph. g8gb33) . He goes on to say that they acted as though they agree 
with the other natural scientists that "reality was limited to what was 
perceptible and contained within the heavens" (T6 ye ov Toih' EO"TlV ocrov 
a:lcr6T]T6V EO"TI KO:i mpteiAT)Ij>EV 6 KO:AOVIJEVOS ovpa:v6c; - Metaph. ggoa4) 0 

Up to this point I have emphasized the extent to which Philolaus denies 
the possibility of any knowledge of an ultimate reality such as the Eleatics 
were searching for; however, F6, while arguing that generally speaking we 
have no knowledge of the being of things, does in fact make a couple of 
exceptions to this general ban and concedes to mortals a limited knowledge 
of ultimate reality. It is here that Philolaus develops a quite original argu
ment that both distinguishes him from the earlier skeptical tradition and 
shows his connections to the pluralist philosophers who were his contem
poraries. It is commonly recognized that the pluralists, in their reaction to 
Eleatic monism, simply start from the assumption that there is a plural
ity of distinct entities in the world, and it is just this assumption which 
Philolaus states in F6. However, starting from this assumption he develops 
a new interpretation of what we can know about ultimate reality. 

What Philolaus says is that none of the things that are and are known by 
us, by which he means the things in the world-order, as the end of the 
sentence shows, would have come to be unless the being of those things 
from which the world-order came to be preexisted. In this formulation 
Philolaus makes the pluralist assumption and on this basis argues that we 
have the right to draw some conclusions about the nature of the ultimate 
reality that underlies the world, although we have no complete knowledge 
of it. In doing so he of course parts company with thinkers such as the 
author of On Ancient Medicine, and perhaps Alcmaeon, who would see this 
as making assertions about what is unseen and hence beyond our grasp. I 
take it that thinkers like Empedocles and Anaxagoras made a similar move 
to Philolaus' here and concluded, in one case, that ultimate reality must be 
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the four elements (earth, air, fire, and water) ,  and in the other case that 
it is an infinite variety of infinitely divisible distinct substances, as many 
substances as there are kinds of things in the world. 

Philolaus is not so confident, in that he does not claim complete knowl
edge of these basic principles as Anaxagoras and Empedocles seem to. 
Instead, he says that in order to account for the world-order which we 
know, the most we can assume is that the being of the things from which 
the world-order came together must have preexisted. But the things from 
which the world-order came to be are limiters and unlimiteds, so that we 
know that the eternal and ultimate reality that underlies the world must 
have included limiters and unlimiteds. Seen in comparison to the other 
pluralists this is a very strange idea. Instead of something readily iden
tifiable like earth or fire, Philolaus seizes on what he takes to be the essence 
of all such things, their unlimited nature, their innate lack of any unique 
quantity. Along with these unlimiteds he recognizes that there must also be 
limiting principles to produce a world-order, principles which thinkers like 
Empedocles and Anaxagoras clearly assumed, but which they did not iso
late as constituents of the world-order on a par with unlimiteds. What 
is striking about Philolaus' conclusion is that he has in effect combined 
Parmenides and Melissus. Melissus argued that "what is" must be unlim
ited while Parmenides had just as clearly argued that it must be held "in 
the bonds of limit." Neither of these accounts can explain the origin of the 
world-order as we know it but, so Philolaus suggests, if we combine the two 
accounts and suppose that ultimate reality comprises both limiters and 
unlimiteds, then a world-order can arise. Although Philolaus would have 
identified Emepdocles' four elements as "unlimiteds," he does not feel that 
our knowledge of the world-order can justify the conclusion that just these 
four "unlimiteds" characterize ultimate reality, rather than any one of 
them alone or more than four. In this respect he is closer to Anaxagoras 
who refused to boil things down to a small group of elements and regarded 
everything as basic (Furley 1 987:  48) . But Philolaus is still more cautious 
than Anaxagoras in that he refuses to assert that everything is an element. 
His sense of rigor leads him to assert that the only sure conclusion we can 
draw about ultimate reality is that it must be constituted by both limiters 
and unlimiteds: any further conclusions about their nature or number is 
unwarranted. 

However, in the last half of F6 Philolaus points out that there is one 
further conclusion we can draw about reality. The mere assumption of the 
preexistence of limiters and unlimiteds will not in fact explain the world
order we know. Limiters and unlimiteds are in their very nature unlike and 
if we simply assumed their existence there would be no explanation of how 
they could ever be combined to form the world-order instead of remaining 
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unmixed with one another. Philolaus' answer is that some sort of harmony 
must supervene upon the limiters and unlimiteds in order to bind them 
together in the world-order. What first leaps to mind here is the love and 
strife postulated by Empedocles to explain combinations of things, or the 
rotary motion of Anaxagoras and the vortex of the atomists. However, once 
again Philolaus is resolutely non-committal about the further nature of this 
force which "fits together." He simply says that it supervened "in whatever 
way it came to be." Rather than seeing this as a laughable evasion on 
Philolaus' part, we should recognize that it is completely in accord with 
the cautious approach in discussing ultimate reality which we see in the 
beginning of F6. The point is simply that we have no good basis on which 
to conclude what kind of harmonizing force is active in the world; we have 
no grounds to conclude that it is love or strife or a vortex or any other 
particular type of force; we can only conclude that a "fitting together" has 
occurred, and thus that a harmonia of some sort must also be included 
among the characteristics of ultimate reality. 

Thus, in the end, Philolaus is not quite as epistemologically modest as it 
appeared at first glance. While denying any direct knowledge of the being 
of things, he nonetheless argues that this ultimate reality must include 
limiters, unlimiteds, and harmonia. But, having made these limited points 
about what we can know about ultimate reality, Philolaus now turns to the 
kind of things we can know more about, individual examples of "fitting 
together" in the world around us, things that have number. Thus in F6a, 
which is probably continuous with F6, he introduces the audible concords 
and the ratios of whole numbers that correspond to them as specific exam
ples of the fitting together of limiters and unlimiteds in the world-order, 
and the rest of his book presumably concentrated on just such things (see 
Fragments 7, I 7, I 3  and the testimonia on astronomy and music) . 

1t€pi 5£ cpuaLO� xcli ttpf£0Vlll� w5£ EXEL : At first sight this phrase looks 
suspiciously like the sort of introductory words that an excerptor or com
piler might have added (Boeckh I 8 I g: 62 n. I ) .  However, there are good 
parallels for such a locution in fifth-century authors and it should therefore 
be accepted as part of Philolaus' text. Thus the Hippocratic treatise On the 
Sacred Disease begins nepi Tils ipfis VOVO"OV KOAEOIJEV1)S w5' EXEI ( "Concerning 
the so-called sacred disease the situation is this" ) .  See also Herodotus 2 .65: 
VOIJOS 5e EO"Tl mpi TWV &rJplc.vv w5e exc.vv ("Their [the Egyptians'] custom 
regarding animals is the following" ) .  

The parallel from the Hippocratic corpus might lead us to wonder if 
F6 was the beginning of Philolaus' book. However, the ancient tradition 
makes F I  the beginning of the book, and it does function well as a begin
ning. F6 seems rather to introduce a new topic in Philolaus' discussion in a 
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similar way to the Herodotus passage above. The rest of the fragment does 
fall into two parts. The first sentence discusses nature ( <pvcns) in the sense of 
"being" (eaTw) ,  while the rest of the fragment focuses on both the need for 
and the nature of "fitting together" ( ap�Jovicx) . But the combination of 
nature and "fitting together" here is not to be explained simply as a list 
of two separate topics. F6 agrees with F r  in that nature, at least as it 
appears in the world-order, turns out to require "fitting together" because 
it consists of disparate components. 

ci fLEV £a-rw : Except for this fragment EO"TW is only found in the later 
Pythagorean tradition, although it is very rare even there (pseudo-Archytas, 
Thesleff 1 965: 1 9. 1 9ff; see also r 66.3 and Iamblichus, VP r 62) . This might 
cast doubt on the authenticity of F6 but the situation is not as simple as it 
appears. First, although eaTw itself does not occur in the fifth century, a 
number of compounds of eaTw do occur, and thus suggest that EO"TW itself 
is also a possibility for the fifth century. Democritus, Philolaus' contem
porary, is said to have used EVEO"TW to refer to the tranquility of mind 
(ev6wicx) which he regarded as the end of all human action (D.L. 9.45-6; 
see also DK F2c) . Aeschylus uses the same compound several times where 
it seems to mean something like good fortune or well-being (A. 647, 929; 
Th. 1 87 ) .  Harpocration reports that Antiphon used the compound 6:etEO"TW 
in the sense of "eternity" in the second book of his Truth (F22 ) .  Finally, 
Herodotus uses the compound 6:TIEO"TW to mean "being away" or "ab
sence" (9.85 ) .  

In light of these parallels Burkert may be  right to  conclude that ecnw "is 
obviously an Ionic formation" ( 1 972 :  256 n. 87) .  As he points out, Plato's 
Cratylus (40 I C2-4) suggests that the Doric form for ovaicx is walcx or eaaicx. 
EO"TW is evidently formed from the root *ea-(Ei�Ji), and this, along with the 
compounds discussed above, indicates that it has the general meaning of 
ovaicx, "being." As in other uses of forms of the verb "to be" in the Preso
cratics, it does not seem that it is used strictly to refer to either existence or 
essence, but rather represents a fused notion of existence and essence. Thus 
eaTw is paired with <pvats (nature) where the notion of essential nature 
seems dominant, but all that we are said to know of the EO"TW is that it 
preexists (vTI6:pxetv) ,  which stresses its existential sense. It does seem to 
refer to the <pVO"lS or inner nature that was the focus of earlier Presocratic 
philosophy. This is confirmed by Philolaus' description of it as 6:i5tov 
( "eternal") and his pairing of it with "nature in itself" ( cxVTCx a <pvms) . 
The adjective 6:i5tos was used by Melissus to describe "what is" (To ov - F 4 
and F7) ,  and Diogenes of Apollonia, a contemporary of Philolaus, describes 
the element which he argued to be the essence of things, air, as 6:i5tos 
(F7.8 ) .  
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Thus, the language Philolaus uses to describe a ecnw accords well with 
other Presocratic descriptions of "what is" in the most basic sense, and the 
use of compounds ofEcrrw in authors contemporaneous with Philolaus sug
gests that the use ofECYTw itself by Philolaus is possible. What are we to make 
of its use in the later Pythagorean tradition? In pseudo-Archytas (Thesleff 
1 965: 19 . 19 )  ecnw is clearly used in the sense of Aristotelian matter and 
both scholars who question the authenticity ofF6 (Bywater r 868: 34ff) and 
scholars who regard it as authentic (Scoon 1 922 :  354) have argued that this 
same sense is found in Philolaus, but there is little support for such a con
tention. (In Nicomachus [Thesleff r 965: r 66.3] ECYTW is equated with the 
dyad, which suggests the same sense of "matter" that we find in pseudo
Archytas. The meaning in Iamblichus, VP r62  is unclear. )  

I t  i s  true that pseudo-Archytas uses ECYTW in just the same phrase in 
which it is found in Philolaus, a ECYTW TWV npay!Jcm:.vv ("the being of 
things," Thesleff 1 965: 1 9.23,26; 20.7, 1 r ) ,  but it is here that the similarity 
ends. In pseudo-Archytas ECYTW is used interchangeably with wcria and is 
described by the whole range of Aristotelian terminology. It is called TO 
vnoKEiiJEVov napa8ex61Jevov Tav IJOp<pw ("the substratum which receives 
the form") and grouped with god (6 6e6s) and form (a IJOp<pw) as one of the 
three basic principles. While god is the artistic (Texvhav) and moving 
(KlVEOVTa) cause, the ecrTw is described as "matter" (a vAa) and "what is 
moved" (To KIVOVIJEVov) . The ECYTW is described as what is without form 
( O!Jop<pos) and is identified with what is without order ( CXTCXKTwv) and 
undefined (aopiCYTwv) in contrast to what is ordered and defined. 

In Philolaus F6 all of the Aristotelian conceptual framework and termi
nology is missing. There is no mention of matter (OATl) or its opposite form 
(IJop<pi}) ,  nor is ECJTW described as the substratum (To vnoKEiiJEVov) .  It  is 
true that ECYTW is said to preexist (vnapxe1v) but this need not be an equiva
lent to the Aristotelian "underlying" principle. As Nussbaum has pointed 
OUt ( 1 979: I O I  n. 94) concerning VTiclPXEIV, "the verb, though not a techni
cal term before the Stoics, is amply attested in fifth-century prose in the 
relevant senses. No suspicions of the fragment's authenticity can get their 
start from this word." Scoon argued that ECYTW must be a material princi
ple, since "the author speaks of the ecrTw of things, out of which (things) the 
ordered universe arose" ( r 922: 354) . Yet, the things "out of which" the 
universe arises need only be constituents in some sense, and there is no 
reason to suppose that they are constituents in the specific sense of Aris
totelian matter. As Burkert ( 1972 :  256) has pointed out, ECJTW in Philolaus 
is not equated just with "unlimited things" (TO: &ne1pa),  which in some 
contexts might plausibly be argued to be equivalent to "matter without 
quality" (&no lOS VATl) ,  but also to limiters (TO: mpaivovTa) which must be 
associated with form in an Aristotelian system. Indeed, the whole force of 
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the pseudo-Archytas passage is to associate ecrrw TWV TTpay!lchwv with the 
"unlimited" side of the table of opposites, while in F6 it clearly embraces 
both limit and the unlimited. Thus, comparison with pseudo-Archytas 
shows that the use of ecrrw in Philolaus F6 is both conceptually and termi
nologically distinct from the pseudo-Pythagorean tradition and in fact has 
connections to the "ultimate being" or "essence" for which thinkers such 
as Parmenides, Melissus, and even Diogenes of Apollonia were searching. 

Twv npcxyfLcXTWV : TTPcXyllOTa just seems to be used by Philolaus in the gen
eral sense of "things," but it is not very common among other Presocratics. 
They generally seem to use the neuter of adjectives like mxvra ("all things") 
to convey this meaning, although Anaxagoras uses XPTJilaTO. Democritus 
does use TTPcXYilaTO in this sense in F I 64. However, there are a number of 
uses of TTPcXyllOTa in the general sense of "things" in other fifth-century 
authors (Aristophanes, Clouds 228, 250, 74 I ) .  There are several texts where 
TTp6:y!laTa as "things" are contrasted with 6v61laTa as the "names" of 
those things. See for example flicrcro1 :A6y01 I .  I I and 3· I 3 as well as Plato, 
Cratylus 390e l .  Protagoras 337d3-4 TtlV . . .  q>VO"\V TWV TTPOYilcXTWV ei5eval 
("to know the nature of things") is a close parallel to Philolaus' own 
phrase a ecrTw Twv TTpayllchwv. I t  does not seem to me to be good to trans
late TTPcXyllOTa as "objects,"as Barnes does, simply because for Philolaus 
TTPclyllaTO might well include things that we would not normally call 
objects. F6a in connection with F6 suggests that musical pitches might well 
be TTPcXyllOTa for Philolaus, but I doubt that we would call them objects. 

xcxl . . .  fLcXV : The manuscripts all read Kai . . .  llEV. Scoon defends this sec
ond llEv (a llEV ecrrw is the first) as "resumptive and confirmative of the 
first" ( I 922 :  354) . However, a resumptive llEV usually occurs after consider
able intervening material where there is need to resuscitate the first llEv 
(Denniston I 954: 384) . But in this passage of Philolaus there is no long 
intervening passage and hence no need for resumptive llEV. Furthermore, 
while the combination Kai llEv does occur elsewhere, nowhere else do we 
find Kai . . . llEV. Thus, Denniston seems right to conclude that in Philolaus 
F6 "the second llEV seems impossible and Usener's 1-16:v highly probable" 
( I  954: 39 I ) .  The use ofKai . . . llcXV is probably progressive here (Denniston 
I 954: 358) : "the being of things which is eternal and indeed nature 
itself. . .  " 

CXUTCt • • •  « cpucn� : cx\rr6: is used here to indicate that what is at issue is not 
the nature of a specific kind of thing, but nature "in itself." It is also in 
contrast with things known "by us" (vq>' aJJwV) which will be discussed 
below. This meaning is also shown by pairing "nature in itself" with "the 
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being of things which is eternal". Philolaus is discussing the eternal, ulti
mate, inner nature of things, the inner nature that Heraclitus said loved to 
hide itself (F I 23) ,  the eternal being that Parmenides and Melissus sought 
to define. Although Philolaus denied human knowledge of such an eternal 
nature, he is nonetheless interested in nature as it is displayed in the world
order. 

8dav n xai oux 6:v8pwn{VYJV ev5£xE�a' yvwalv : This is the manuscript 
reading. Diels read ya for TE and Badham followed by Wachsmuth read 
6eia EVTL Both of these readings were evidently motivated by doubts about 
the combination TE Kai oUt<. However, Denniston ( 1 954: 5 1 3) cites several 
passages from tragedy to show that TE Kai oUt< is used in passages that couple 
opposites (e.g. Soph. O T  1 275 TTOAA<lKIS TE KOVX cma� - "often and not 
once"; OC 935 j3i<;t TE Kovx B<wv - "by force and not willingly") .  But it is 
just such a coupling of opposites that is found in Philolaus, "divine and not 
human." 

Philolaus does not say explicitly why the "being of things" does not 
admit ofhuman knowledge. Nussbaum ( 1 979: roo n. 9 1 ) ,  however, argues 
that to show "how human understanding is inferior to that of the gods is 
clearly the point of the fragment" and says that Philolaus' point is that 
human nature requires that there be an ordered plurality for cognition 
to occur (i.e. the ordered plurality that results from the combination of 
limiters and unlimiteds) .  However, this interpretation suggests that, while 
human knowledge does require an ordered plurality, divine knowledge 
does not. This seems to me very unlikely. Certainly in F 4 Philolaus' points 
about knowledge seem to be about knowledge in general and not just 
human knowledge. In F6 Philolaus need only mean that human knowledge 
is limited in that our experience is less extensive than that of the gods. We 
cannot for example experience eternal entities and are not omnipresent as 
Xenophanes' god may be. That this is the type of difference between divine 
and human knowledge is supported by other Greek authors who contrast 
the two and seems more plausible than supposing Philolaus to mean that 
the gods have some special type of knowing that has radically different 
logical requirements than human knowledge. 

yv&cnv should be translated "knowledge" (not "apprehension," Nuss
baum) , as the contrast between divine and human suggests. For the inter
pretation ofyvwms see my comments on yvwaov�o�evov in F3. 

nA.civ ya ij o�' : All the manuscripts have TTAeov ya f) cm and this is accepted 
by Boeckh, Diels, and Scoon. Here TTAEOV is taken as adverbial to ev5EXETOI 
(Scoon 1 922:  354 - not as modifying yvwa1v, as Burkert thinks ( 1 972: 250 
n. 6 r ] ) .  The translation would be "nature itself admits of divine and not 
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human knowledge, no more at any rate than the knowledge that . . .  " Al
though such a use ofTIAEOV seems plausible theoretically, in actual usage it 
is hard to find a case where it is used in a phrase with the sense of "no more 
than" = "except" which is required here and Scoon provides no parallels 
for it. On the other hand, as Burkert remarks, TIATJV 1) is a very common 
combination in this sense. Herodotus 4· 1 89 preserves just the same combi
nation as is proposed for Philolaus here (TIATJV f) cn1) with the sense "except 
that." Other texts have TIATJV 1) (Aristophanes, Clouds 36 1 and Herodotus 
2 . 1 I I ,  I 30) while still others have 1TATJV cm (Plato, Phd. 57b2 and Tht. 
1 83a9 ) .  Until a good parallel for TIAEOV in this construction is forthcoming, 
it seems better to follow the parallels above except that the Doric TIA6:v 
should probably be read (Badham),  since it is more plausible that this 
would come to be changed to TIAeov than the very familiar TIATJV. The 
difference in sense between the two readings is not large. 

oux olov T' Yjv ou6Evl. TW'II �O'IITW'II )(ClL YLY'IIWO"XOf£E'IIW'II ucp' cXf'W'II 
yEyEvija6ClL . . .  : Scholars have spent a considerable amount of time re
writing this passage, but it is important to note that the only real problem 
raised by the manuscript text (except for the easy and necessary correction 
from the manuscripts' oTov TTJV to oT6v T' -jljv) concerns the last word. Most 
of the mauscripts have the impossible yeyvea6a1. E has yevea6a1 but, given 
the general nature of the readings in that manuscript, this seems more 
likely to be a scribe's correction or simplification than the preservation of 
the true reading. The issue ofyeyvea6m can and should be separated from 
changes made to the manuscript readings ov6evi and Y1YVW01<0I.IEVWV which 
I will discuss below. 

The goal is to try to come up with a form ofyiyvo1.1a1 that works in this 
context and still explain how the manuscript error came about (i.e. to ex
plain how the initial ye- arose) . Thus the emendation ofDiels (ya yevea6m) 
assumes that an original ya came to be incorrectly combined with yevea6m. 
Both Burkert ( I 972 :  25 1  n. 62) and Scoon ( I 922:  356) complain that ya 
produces an undesirable sense, but neither explains what this sense is. 
Given that Philolaus has set up a strong contrast between divine and 
human knowledge earlier in this sentence, it seems not at all inappropriate 
to have ya with vq) Cxi.IWV to emphasize that he is limiting himself to things 
known by us. On the other hand the text adopted by Scoon, Usener and 
Wachsmuth which simply has yevea6a1 without ya does produce reason
able sense and we could suppose that the manuscript reading arose by a 
sort of dittography of the first syllable. Burkert's emendation is the only one 
to keep the initial yey- and does so by supposing that the the original 
reading was the perfect infinitive yeyevf}a6a1. 

In the end all of these proposals seem to explain the corruption equally 
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well and to produce adequate sense. However, Burkert's proposal seems 
slightly preferable to me since the perfect infinitive stresses, in a way that 
the aorist infinitive does not, that the things that are and are known by us 
have in fact come to be, thus underlining the contrary-to-fact nature of 
the sentence (on the perfect infinitive as emphasizing finished action see 
Goodwin 1 965: 34) . The difference in English translation would be that 
between "it was not possible for any of the things . . .  to come to be" and "it 
was not possible for any of the things to have come to be [as they clearly 
have] ." As Burkert points out, Philolaus does use the perfect infinitive 
cnJYKEKAeicr6m a few lines further on in the fragment. There it also seems to 
emphasize that the action involved is finished or complete. Antiphon uses 
yeyevfjcr6m in F58 similarly to emphasize the completeness of an action: ev 
1-lEV T4) yeyevficr6cn ovK evecrTIV ("In the case of what has happened it is not 
possible" [to change one's mind] ) .  

Usener and Diels, followed by Wachsmuth and Nussbaum, have altered 
the text further, replacing the manuscript readings oOOevi and ytyvc.:>O"KOI-lEVc.:>V 
with oOOev and ytyvcucrK61-levov respectively. ytyvcucrK61-levov . . .  yevecr6m is 
then understood as a periphrastic formation and the translation is "it 
would not be possible for any of the things that are also to come to be 
known by us if there were not . . .  " The passage would thus state conditions 
not for coming to be (as it does on the manuscript text) ,  but for coming to 
be known or apprehended. The discussion of this emendation has been 
confused by the fact that both Burkert and Nussbaum combine it unneces
sarily, in my opinion, with the textual problem surrounding yeyevfjcr6o:1 
which I have discussed above. 

Looked at in itself the change appears largely indefensible. What solid 
basis is there for changing two readings found in all manuscripts and 
which give us a text that is perfectly grammatical and that makes good 
sense? The motive seems to be the desire to have a reference to the condi
tions for knowledge in the fragment. To be sure this is a perfectly possible 
topic for Philolaus and he addresses it directly in F 4, but there is no reason 
to assume that this is what he is talking about in F6. Surely it is correct 
methodology to base our interpretation of Philolaus on the texts preserved 
in the manuscript tradition and only alter those texts when they are un
grammatical or when they give a sense that is seriously defective; otherwise 
we are in danger of rewriting Philolaus in our own image. 

There are some further problems with the proposed emendation to 
ov6ev . . .  ytyvc.:>O"KOilEVOV. Burkert objects to the periphrastic construction 
(ytyvcucrKOI-lEVOV . . .  yevecr6o:t) on the grounds that "the passive is never ex
pressed elsewhere, I believe, by yiyvecr6o:1 and the present passive par
ticiple" ( 1972:  25 1  n. 62) .  Nussbaum ( 1 979: 99 n. 9 1 )  doubts "Burkert's 
generalizations" although she cannot, on the basis of an incomplete survey, 
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find exact parallels for the periphrasis. She does give evidence for the 
perfect passive participle in such periphrases. It may be that a parallel can 
be found, but it is at least clear that the periphrasis with the present passive 
participle is not a common one. This simply casts more doubt on the pro
posed emendation. We would seem to need very strong grounds indeed to 
introduce two emendations into a perfectly intelligible text when these 
emendations produce what is, at the least, an unusual periphrastic con
struction. Both Barnes ( I  982 )  and Schofield (KRS) keep the manuscript 
text. 

Nussbaum goes on to suggest that the difference in meaning between the 
two readings is not as radical as Burkert ( I  972: 25 I n. 2) suggests. She says 
that even on the manuscript text it does not follow "that the fragment is 
about the conditions of the origin of the world and not about the condi
tions of thought." She maintains that "for a writer concerned with Eleatic 
questions . . .  the addition of ytyvwOl<OJ..lEvWV to e6vTwv must surely be the 
conscious restriction of the argument to what becomes an object of thought 
for us" ( 1 979: 1 00 n. 9 1 ) .  But in context the function of the reference to 
"the things known by us" (ytyVWOl<OJ..lEVWV v<j>' clJ..lWV) is clearly to contrast 
them with the things we cannot know, and which admit only of divine 
knowledge, that are mentioned in the first part of the sentence. Nussbaum 
is right, then, if she means that Philolaus is restricting himself to talking 
only about things which are in the domain of human knowledge. However, 
on the manuscript reading the fragment is not about how these things 
become known; it is about their coming to be. I t  is not at all obvious that the 
conditions necessary for their coming to be are the same as the conditions 
for their coming to be known. 

It is important to notice that Philolaus refers to "coming to be" here 
(yeyevfia6at) and later in the fragment (elTeyeveTo, eyevETo) without any 
El ea tic uneasiness. In fact the assumption of this first sentence is that there 
are things that are known by us which come to be. As the last words of the 
sentence make clear, it is the existence of this "world-order" which we 
perceive that is the controlling assumption in Philolaus' argument. 

\ntcxpxouocxc; : N ussbaum has a good note on the meaning of V1Tapxetv 
( I 979: I O I  n. 94) . She discusses two possible meanings: ( 1 )  "to be present 
to" or "to belong to someone," (2 )  "to be already in existence." As she 
points out, both meanings are "amply represented in fifth-century authors" 
(see LSJ ) .  However, the first meaning does not work very well in F6 
because it usually involves at least an implied dative specifying the person to 
whom the thing in question "is present" and here it is awkward to supply 
a dative such as 'liJ..liV ("to us") when the genitive "by us" has just been 
used. If this were the sense intended, "to us" really needed to be stated 
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explicitly. Moreover, the point of Philolaus' remarks on the "being of 
things" is that it is never directly present to us (and hence not knowable) , 
but that we must assume that the being of the limiting and the unlimited 
was already in existence for the cosmos to have arisen. 

Beyond this there are other signs in the context that the meaning "be 
already in existence" or "preexist" is what is intended. Thus, vm:Xpxov is 
used to describe the beginnings (i.e. limiters and unlimiteds) at the start of 
the next sentence in clear contrast to eneyevETo which describes the "fitting 
together" of the limiters and unlimiteds. What is needed as a contrast to 
the meaning "supervene" is precisely a word that means "preexist." For a 
good example of the meaning "preexist" see Herodotus 7. I 44 where a 
contrast is made between cxVTal al vees Toicn 'A&r,vaioto-t vnfipxov ( the ships 
which already existed for the Athenians) and those they were about to 
build. 

ora( :  This is Badham's correction for the TE of the manuscripts, which is 
impossible. The unusual form would easily be corrupted in transmission. It 
seems best to follow Burkert and give Tai a demonstrative force, "these 
beginnings." Such an interpretation gives better continuity between this 
sentence and what precedes. 

cipxa( : Like EO"TW this word has aroused considerable suspicion about the 
authenticity of the fragment (e.g. Bywater r 868: 5 1 ) . O:pxiJ is a common 
Aristotelian word for "first principle" and has a prominent role in his de
scription ofPresocratic thought. However, it is also used by the Presocratics 
and by writers in the Hippocratic corpus, so that the mere appearance of 
the word need not arouse suspicion. I have argued in some detail that 
Philolaus is consciously developing an explanatory method using O:pxai 
and that this method has closer connections to both the Hippocratic writ
ings of the later fifth century and the mathematician Hippocrates of Chios 
(430) than it does to Aristotle (see Pt. 11, eh. 3) . It means "starting-point" 
and specifically a starting-point in explanation. 

oux OfLOiaL ouS' OfLO(j)UAOL :  Philolaus' description of "the beginnings" as 
"not alike" is in strong contrast to Parmenides who describes "what is" in 
F8.22 as follows: "it is not divided since it is all alike" ( ov5e 5taipETOV EO"TIV, 
ETTEi nO:v EO"TIV o�oiov) . Melissus (F7) agrees and describes "what is" as 
"eternal . . .  and unlimited and one and all alike" (6:i5tov . . .  Kai crrmpov Kai 
ev Kai o�otov nO:v) . Philolaus' language is so close to this last passage from 
Melissus that it is tempting to see him as literally commenting on it. He is 
talking about the same "eternal being" as Melissus (both use 6:i5tos) , but he 
does not believe that the world-order which we perceive can have arisen 
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from beginnings that were "all alike." Rather i t  arises from origins that are 
not alike. He agrees with Melissus that unlimiteds must be eternal, but 
argues that limiters too must be eternal. Empedocles also rejected the no
tion that the origin of the world could be found in one principle that is "all 
alike." He advocates four elements each of which, however, he describes 
as internally "alike" (o�oiov - F r 7) .  Philolaus does not comment on the 
internal homogeneity of the limiters and unlimiteds here, but rather focuses 
on the problem ofhow to explain combinations of these unlike elements. 

It is hard to determine what distinction, if any, there is between o�oiat 
and o�6cpvi\ot .  In some contexts o�6cpvi\os refers to human relationships 
and seems to mean "of the same race" or "akin" ("Hippocrates", Airs, 
Waters, Places 1 2 .3 1 ;  Plato, Lg. 843a4; Mx. 244a2 and 242d2) . In one 
Hippocratic text it refers to copulating partners as needing to be akin in the 
sense of the same species (Nat. hom. 3.3) . On the other hand it is applied to 
inanimate objects as being of the same kind or akin. Thus Theophrastus, in 
his report ofDemocritus' account of perception, cites the general principle 
of "like knowing like" using o�6cpvi\a (DK 68A I 35·50 TCx yap o�6cpvi\a 
�6:i\ta-ra EKOO"TOV yvwpi�etv) .  Plato also uses it of "like things associat
ing with like" at Ti. 8 r a6 as does Aristotle at De caelo 307b r .  The fact 
that Philolaus uses ov5e ( "not even") between o�oim and o�6cpvi\ot may 
suggest that the latter indicates a somewhat weaker connection than the 
former. In this case the contrast can be brought out best by translating 
"since the beginnings preexisted, not being alike or even related" (after 
Scoon) . 

. . . ljSYJ &SUvaTov ljc; xa auTaic; XOCJfLY)6ijvcu , d fLYJ clpfLOVLa bt£YEV€TO . . .  : 
The manuscript reading -jljs Kai suggests a misunderstanding by a copyist of 
the unfamiliar Doric form -jljs. Since Kai seems to have no particular force 
here it seems reasonable to accept Badham's -jljs Ka. 

Philolaus is arguing that since the beginnings were unlike, it would have 
been impossible for them to be ordered, if a "fitting together" had not 
supervened. The notion that likes are naturally bound together and not 
in fact in need of any "harmonizing" factor is a commonplace in Greek 
thought (Democritus F r 64) . No need is felt to explain why it is that water 
mixes with water or sand with sand. However, in the case of unlike things, 
if they are found together in some sort of combination, it seems necessary 
to look for some third factor to explain this breach of the rule of like to 
like. 

Philolaus calls this principle exp�ovia. The development of this term has 
been well discussed by others (Kirk 1 954: 207ff; Kahn 1 979: r g6ff) . The 
root meaning is "to join" or "to fit together". It is applied literally in 
shipbuilding where a c:Xp�ovia is a joint (Od. 5.248) . The use in music is a 
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figurative application of this meaning to the tuning of a musical instru
ment. A expJJovia is then a specific "fitting together" or "attunement" of an 
instrument and later in F6 (F6a) is used of an "attunement an octave long" 
(see Barker 1 984: 1 63ff) . 

The concept of CxpJJovia plays a prominent role in Heraclitus' philosophy. 
It is a matter of debate whether it just has the sense of "connection" and 
"agreement" or whether it also has a musical sense (Kirk 1 954: 207 and 
Kahn 1 979: 1 96-7 ) .  However, most scholars would agree that in Heraclitus 
"harmonic as a unity composed of conflicting parts is . . .  the model for an 
understanding of the world ordering as a unified whole" (Kahn 1 979: 200) . 
Thus, in Heraclitus just as in Philolaus, CxpJJovia is a principle that explains 
the connection between things that differ or are unlike (F5 1 "They do not 
understand how in differing it agrees with itself, a backturning harmonia like 
that of a bow or lyre" [ov �vvJO:cnv OKWS !'hacpep6JJevov ewvTc';> 01Joi\oyee1· 
Tiai\ivTpoTIOS expJJoVi'll oKwcrmp To�ov Kai AVP11S] ) .  The same holds true 
in Empedocles where Cxp!Jovia is invoked to explain how unlike elements 
(earth, water, fire) can be joined to form one substance, bone (F96 " . . .  and 
these came to be white bones, marvelously held together by the gluing of 
Harmony" [tr. Wright) [TO: 8' 6crTea i\evKa yevovTo, expJJoVi'llS KoAAlJO"IV 
ap,p6Ta 6E0"1TEO"J116ev] ) .  In Empedocles Harmonia is equated with Love 
which along with Strife are the two efficient causes of change in the world. 
That part of Empedocles' cycle in which Love/Harmony comes into com
plete dominance is characterized by the complete unification of the unlike 
elements into a sphere in which none of the differing parts can be distin
guished (see F27 where Empedocles refers to the "close covering of har
mony" [ CxpiJOVJ'IlS 1TVKIVc';> Kpvcpc';>)) .  

A "fitting together" need not be good or harmonious. I t  is possible to 
have a bad craftsman. However, in passages such as Empedocles F96 it is 
clear that the "fitting together" does not proceed haphazardly, but in
volves specific proportions of constituents ( two parts water, four parts fire, 
etc. ) .  The fitting together is usually made with a certain use or function in 
mind. In Odyssey 5 Odysseus fits his raft together with the goal of reaching 
Ithaca. Musical harmonia is not just any "fitting together" of strings or 
pitches, but one that produces a certain attunement. For Philolaus it is 
clear that expJJovia has this sense of "harmonious fitting together," both 
because it is specifically tied to a musical attunement in F6a, and because 
it is explicitly used not just to explain any old combination of dissimilar 
elements but a combination of elements into an order (KoO"IJOS) . 

Thus, it is clear that the main outlines of Philolaus' conception of expJJovia 
were already well developed in the Presocratic tradition by Heraclitus and 
Empedocles. What seems to be peculiar to Philolaus is both the emphasis 
on the musical sense of Cxp!Jovia and also the close connection between 
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apiJovia and number. To be sure Heraclitus may be alluding to the musical 
idea of harmony in some places and Empedocles connects harmonia to nu
merical proportions of constituents in Fg6. However, Heraclitus does not 
use the structure of the diatonic scale as a model for the structure of the 
world as explicitly as Philolaus does in F6a (but see Shipton I 985) ,  and 
Empedocles does not always associate the working of harmony with num
ber as it appears that Philolaus does. Heraclitus famously says that "the 
hidden attunement is better than the obvious one" (F54 CxpiJOVJT] acpavfis 
cpavepfis Kpei-TTwv) .  Recently, Ship ton ( I  g85: I 2gff) has argued that this is 
an attack on the Pythagoreans for only paying attention to the "obvious 
harmony of numerical ratios" whereas Heraclitus himself is pointing to the 
hidden harmony of opposites. However, this will not work as an attack on 
Philolaus who clearly sees his harmony as tying together opposites as well. 
Moreover, it seems to be a real question as to how obvious the numerical 
ratios are that correspond to the audible concords. They certainly are only 
arrived at by investigation that goes beyond the obvious. Indeed, Philolaus 
seems to be clearly most interested in a hidden harmony that is very similar 
to Heraclitus. As Fs ofPhilolaus shows, we may well start with the obvious 
harmony displayed by given things in the world, but our goal is to come to 
know them by determining the number of which they give signs. 

ETieyeveTo is used of something "coming upon" something else, i .e. of 
something occurring in the context of a defined set of circumstances. Thus 
it is frequently used in the Hippocratic treatises of the coincidence of two 
meteorological phenomena. Thus "rain comes upon the rising of the dog 
star" (Airs, Waters, Places I O. I 9  E1Ti KWOS ElTITOA'iJ v5wp E1TIYEVT]T01) .  It also 
can refer simply to changes in weather, but usually with reference to a 
person upon whom they come "whenever the cold comes upon a man and 
causes him some pain" (tr. Jones, VM I 6. 7  c'hav TO I.jlvxpov E1TIYEVT]TOI Kai 
Tl AVmiCTIJ TOV &vepwTiov) .  It is also used of symptoms that "come on" or 
"supervene" on other symptoms or at a certain stage in the disease or treat
ment (Prog. I 5. I 5; I g. 7 ;  23 .24) . Among the Presocratic writers it is used by 
Empedocles at F I 7 .30 in his assertion that in addition to the six principles 
( the four elements, Love and Strife) "nothing will come to be later in 
addition to these" ( tr. Wright, Kai 1rp6s Tois o\h' &p Tl e1TiyiveTal . . .  ) .  

Thus in his use of this word Philolaus is clearly emphasizing that harmonia 
is something that "comes upon" or "supervenes on" the two beginnings 
that he has just posited, limiters and unlimiteds. The contrast between 
limiters and unlimiteds preexisting and harmonia supervening on them is 
emphasized by the prefixes of the two Greek verbs (eTieyevETo, vTiapxov) .  
This might suggest that Philolaus is not thinking of harmonia as an origin of 
things in the same way as he thinks of limiters and unlimiteds as origins. 
Indeed, F2 clearly indicates that there are some things in the world that 
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just limit and others that are just unlimited. Thus harmony does not exist 
everywhere, but supervenes to produce certain combinations of limiters 
and unlimiteds. It remains unclear then whether harmonia belongs to "the 
eternal being of things" in the same sense as limiters and unlimiteds do, and 
indeed Philolaus seems to regard any further explanation of harmonia as 
beyond our knowledge. 

c.j>-rtvui>v av -rplnt� EYEVE'tO : It is best to keep the O:v indicated by the 
manuscripts rather than emending to something like Diels's &Se. It is true 
that Philolaus does not have any doubts that the harmonia did supervene 
and hence that the indicative might be expected. However, he is in doubt 
about the manner in which it occurred and that doubt is expressed here 
with O:v and the aorist in a past potential construction. It is also true that 
Ka is used above in the fragment so that we might want to restore it here, 
but as stated in the introduction my policy has generally been to try and 
reproduce what the manuscript tradition preserves rather than trying to 
guess what was actually Philolaus' usage. 

Raven, as part of his attack on the authenticity of the fragments, com
plains that it is surprising "to find the author of the fragments expressing . . .  
perplexity about what seems to have been the most important constituent 
in his whole cosmology" (KR 3 1 0) .  But this is just to misunderstand 
Philolaus' skeptical stance towards our knowledge of ultimate reality. 
Philolaus' reticence on this point does not arise out of confusion, but out of 
a careful argument about what is within the bounds of human knowledge. 
The world as we know it shows that harmonia does hold together many 
things and we are perfectly capable of defining the nature of these "fittings 
together" as Philolaus shows in F6a in the exposition of the diatonic scale. 
What we are not in the position to know is the ultimate origin and nature 
of harmonia in itself, because this, like the eternal being of things, can only 
be known to us indirectly by its results in the world-order. Such a consistent 
denial ofknowledge of ultimate principles is much more likely to arise from 
a reasoned philosophical point ofview than from the ignorance of a forger. 
The latter, after all, is free to supply many answers to such problems. 

-re% fLEV wv bfLOi« . . .  : The previous sentence argued that in the specific 
case of the unlike beginnings of the world-order, limiters and unlimiteds, 
there was need of a harmonious fitting together, if they were to be ordered. 
This sentence supports that point by making the same point about all 
things that are like or unlike. Like things naturally combine with like things 
and do not require anything to fit them together, while things that are 
unlike do require harmonia if they are going to be held together in an order. 

wv seems to be used to emphasize the prospective llEv (Denniston 1 954: 
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473) . The manuscript reading (wv) is best explained as generated by a 
misunderstanding of the Doric form. 

The text of the whole sentence presents some problems. The text found 
in the manuscripts, which I print, involves a somewhat awkward change in 
construction. The 5e clause starts out with the expectation that Ta 6v6!-IOIO: 
will be the subject of a finite verb similar to ene5eovTo in the first part of 
the sentence, but after introducing TCx 5e 6v6!-IOIO: !-IT)5e 61-16q>vft.a . . .  Philolaus 
shifts into an impersonal construction that treats these forms as accusa
tives governed by 6:v6yKa. Although this is somewhat awkward, it gives a 
perfectly intelligible sense and does not seem impossible to me. Burkert's 
suggestion ( 1 972 :  2 5 1  n. 65) is to punctuate before 6v6yKa, but this pro
duces an asyndeton, as he recognizes, so that it does not seem much less 
awkward than following the manuscript punctuation. Diels emended to T� 
TOIO:\ITCf O:p!-IOVict . . .  oict ("fastened together by such a harmony, through 
which they are destined to endure in the universe" tr. Freeman 1 97 1 :  74) . 
However, this produces an awkward prospective sense ofToloihos (looking 
forward to oict) .  The meaning "by such a harmony" is also inappropriate 
since the kind of harmony does not seem to be at issue. 

In the last clause the manuscripts' i) ei does not produce sense. The best 
solution seems to be to remove i) and read just ei. It is possible that in the 
transmission of the text some copyist misunderstood I-IEAAOVTI as a partici
ple and tried to join the two infinitives ( avyKEKAeicr6al and KO:TEXECT6al) 
together with an i).  

There i s  a noteworthy similarity between this passage and a passage in 
the treatise Tiepi O:pxwv among the pseudepigrapha ascribed to Archytas 
(Thesleff 1 965: 20.3 ) .  This is the same treatise that also has the phrase 0: 
ECTTW TWV npay1-16Twv in common with F6. The passage in pseudo-Archytas 
runs as follows: 

aft.?>.' ETTEi TO KIVEOI-IEVOV EVO:VTias EO:VT<;':> 5VVCxi-IEIS icrxel TCxS TWV C.mft.wv 
CTWI-ICrrWV, Ta 5' EVO:VTia CTVVO:p!-loyas TIVOS 5ehaJ KO:J evC:,CTJo}, avayKT) 
ap16!-1WV 5vVCxi-IIO:S KO:i avaft.oyio:s KO:i TCx EV ap16!-IOlS Ko:i YEWI-IETplKOlS 
5e!KVVI-IEVO: no:paft.o:IJ�CxvEIV, & Ko:i crvvapiJOCTaJ Kai ev&cra1 Tav 
evavTIOTCXTO: 8vvacreho:1 ev T� ECTToi T&v npay!-ICxTWV TTOTTav IJOpq>C:,. 

But since that which is moved has opposing powers, the powers of the 
simple bodies, and opposites require some fitting together and unifica
tion, it is necessary that it also take up the powers of numbers and 
proportions and the things which are shown in numbers and geomet
rical figures, which are able both to fit together and also to unify the 
opposition in the being of things with regard to a form. 

I t  is undeniable that the basic thought of this passage is close to Philolaus 
F6, but this thought, that unlike things require something to hold them 
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together, is by no means unusual and is assumed by both Heraclitus and 
Empedocles. It is also a natural conclusion from the common notion that 
like naturally associates with like. It is true that some of the language in 
the pseudo-Archytas passage is similar to F6 (ecnw, crvvapJ-Ioyas . . .  5eiTm, 
av6:yKT)) .  However, some of this similarity is rather superficial (6:v6:yKT), 
5eiTat) and can be explained by the similar thought, and the dissimilarity 
in language and conception between the two passages is in fact more strik
ing than the similarity. As was pointed out above in the commentary, ecrTw 
is not at all the same concept in the two passages. Moreover, the pseudo
Archytas passage is replete with Platonic, Aristotelian, and other late ideas 
and terminology which are not found in F6 (To KIVEOJ-IEVOV, OVVcXJ-IEIS, cmi\wv 
crwJ-16:Twv, evwcrts, 1-\0p<pw) . Thus, once again, close examination of the pas
sage shows F6 to have more dissimilarities than similarities to the tradition 
of Pythagorean pseudepigrapha. 

t i.ao-r«xij : This is the reading of the manuscripts, but a reference to "equal 
speed" has no clear sense in context and the text is generally regarded as 
corrupt. A great variety of possible corrections have been proposed, but 
many of them are unattested or poorly attested forms and it seems better to 
print the manuscript text with an obelus than make what seems a largely 
arbitrary decision between unlikely forms. 

DK prints Heidel's emendation icroTayfi, "of the same rank" ( 1 907: 78) . 
Heidel argued that we wanted a word that suggested the Pythagorean 
crvO"Toxim which are mentioned by Aristotle and "to which allusion is clearly 
made." This was his reason for rejecting Meineke's icroi\axfi, "equally 
alloted," which was accepted in an earlier edition ofDK and by Wachsmuth. 
But it is not in fact clear that Philolaus is referring to the crvcrToxiat, 
but quite the reverse. Aristotle's account of the Pythagoreans presents the 
material that has most similarity to Philolaus as being distinct from the 
Pythagoreans who posited the crvcrToxiat ( thus Metaph. g85b24ff has close 
ties to Philolaus and is contrasted with the views of the Pythagoreans who 
posit the crvcrToxiat at g86a23) . Meineke's icroi\axfi is not found elsewhere 
in Greek literature while icroTayfi is only found in late Pythagorean texts 
( Theol. ar. 5 I ) .  Meineke also suggested icro;rai\fi, "of equal strength," which 
would fit better with actual Presocratic vocabulary (see Parmenides F8.44 
where "what is" is compared with a well-rounded sphere and said to be 
"equally poised in every direction from its center" [tr. Coxon, J-1EO"cr66ev 
icro;rai\es TicXVTTJ] ) .  The most recent suggestion is Mansfeld's icroKpaTfi ("of 
equal power") which also has the advantage of being attested for the fifth 
century. 

Although Heidel could remark that the manuscript reading, icroTaxfi, 
was "so clearly inept that nobody has been found to defend it," it is not an 
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orphan after all, since Burkert accepts the reading and argues that i t  "could 
be understood by comparison with Leucippus" ( I 972: 25 I n. 64) . It is 
not completely clear what Burkert means by this, but it is plausible that 
Leucippus talked of the equal speeds of atoms moving in the void and there 
are connections made between the atomists and Philolaus in the later tradi
tion (Burkert I972 :  259 n. I O I ) .  I t  is also true that Epicurus uses lcrOTCX)(Oi 
to describe the motion of atoms (Letter to Herodotus 6 I ) .  But none of this is 
very convincing, since we have had no clear reference to anything like 
atoms whose motion we could refer to as "of equal speed." If we thought in 
terms of Philolaus' astronomical system in light of the reference to the 
harmony of the spheres in F6a, we might suppose that the reference might 
be to the motion of the planets which are not "of equal speed." Alterna
tively a musical interpretation might be given, also in light ofF6a, in which 
it is vibrations of strings that are not "of equal speed" (I owe this last 
suggestion to Alex Mourelatos) . But the problem with all these interpreta
tions of"of equal speed" is that they seem too specific for the context which 
otherwise talks in the most extreme generality of things that are like or 
unlike. 

&:pfLov(� auyxex:Aeia8«l : Since the rest of the fragment always talks of 
6:p1Jovia in the singular, it is reasonable to accept this emendation of the 
plural found in the manuscripts. However, the plural does not seem to be 
completely impossible. Since Philolaus is talking about a plurality of things 
that are "unlike and not even related," it is not implausible for him to be 
thinking in terms of a plurality of"fittings together" as well. It may be that 
generally speaking Philolaus has in mind a harmonia that holds together the 
whole world-order but there must also be individual harmoniai that hold 
together each of the individual unities of limiters and unlimiteds in the 
world. 

The most common meaning for O"VYJ<AEiw is "shut," "shut up," or "en
close." Aristotle uses it of catching fish in a net (HA 533b26) . In the Hippo
cratic corpus it is used ofthe mouth of the womb being closed by fat (A WP 
2 I )  or of the eyebrows meeting. But it also comes to refer to things that are 
closed together in an order of some sort. Thus Thucydides uses the word of 
troops that close their ranks (4.35 ) .  Perhaps the closest parallel to what we 
have in Philolaus is Euripides Ba. I 300 where Agave asks if the remains 
of the dismembered Pentheus have all been put together decently limb 
by limb (tj n&v ev &p6po1s O"VYJ<EKA'IJIJEVOV KOAWS) .  Thus Philolaus conceives 
of the ranks of unlike things being closed together by a harmonia or put 
together in order like the parts of a skeleton. 

d fLEAAov·n EV )(OO"fL'IJ X«dxea8«l : The meaning of ev KOO"IJ'-P must be "in 
an order" rather than "in the world-order" as the lack of an article sug-
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gests. I n  this sentence Philolaus is not talking specifically about the ordered 
world we know, but about the general requirements for something to be 
"held in order." 

xcx-rtxw : This is quite a strong word which has two basic meanings: ( I )  "to 
hold back" (someone by force Il. I 5 . I 86) or "check," "restrain" (one's 
anger, tears, tongue etc . ) ;  ( 2 )  "possess," "occupy," "master" (especially 
of rulers, but note night "covering" the heavens and the moon "being 
covered" by clouds Od. g. I 45 ) .  It is the same word Anaxagoras uses in F I  
to describe the mastery of all things a t  the beginning of the world by air and 
aither (m1VTa yap 6:i]p TE Kai ai6T,p KaTei'xev - it is controversial whether it 
means "cover" or "predominate" here: Sider I g8 I :  4 7ff) . Philolaus' use 
seems closer to the typical usage than Anaxagoras' somewhat strained usage, 
in that the sense of physical restraint fits the context of F6. For Philolaus 
the idea seems to be that the limiters and unlimiteds are "mastered" by 
the harmonia so as to be "restrained" in an order which they would not 
otherwise form because of their dissimilar natures. 

Fragment 6a 

Nicomachus, Harm. 9 (252·4 Jan; see also 264.2 )  cm Se TOtS 
v<p' TJI..lWV ST]Aw6eTow &i<6Aov6a Kai oi TraAatOTOTOl CXTrE<paivovTo, 
ap1..1oviav 1..1ev KaAovvTEc; Ti)v Sta Tracrwv, crvl.!.af3av Se Ti)v Sta 
TEO"crapwv (TrpWTT] yap crVAAT]\jJlS <p66yywv O"VI..lq>WVWV), St' o�etav 

5 Se TT) V Sta TrEVTE ( crvvexi)s yap Tfj TrPWToyeveT O"VI..l<pWVl<(: Tfj Sta 
Tecrcrapwv ecrTiv ,; Sta TrEVTe eTri To 6�v Trpoxwpovcra), crvcrTT]I..lO 
Se Cxl..l<poTepwv crvAAaf30:s Te Kai St' 6�etav ,; Sta Tracrwv (e� mhov 
ToiJTov Cxpl..lovia KAT]6eTcra, cm TrpwTiO"TT] EK O"VI..lq>Wvtwv O"VI..l<pwvia 
l'}p1..16cr6T]) Sf)Aov TroteT <l>tMAaoc; 6 nv6ay6pov StaSoxos o\hw 

10  TrWS ev T� TrPWT� <pVO"lK� AEyWV. apKE0"6T]0"61..le6a yap evi l..lclpTVpt 
Sta Ti)v emt�tv, el Kai TroAAoi Trepi ToO mhov Ta &1..1ota TroMaxws 
1-eyovcrtv. exet Se o\hws ,; Tov <l>tAoAaov 1-e�tc;. 

&p!J.ov(a.� I)� !J.Eye8o� ECJ't"l CJUAAa.�cX xa.l liL' o;euiv . 't"O lie liL' 

o;eL&v IJ.E�OV -ra� CJUAAa.�a� btoy80'1> . la-rL yckp &:7to U7tcl't"a.� E1tL 

1 5  IL£aaa.v auAAa.�ci , &:1to li e  IL£aaa.� e1tl veci-ra.v liL' o;eLav , &:1to lie 

VEcX't"a.� E� -rp(-ra.v CJUAAa.�ci ' &:7to lie -rpha.� E� U1tcX't"a.V liL' o;eL&v . 

-ro li' ev IJ.EG'!> IJ.Eaaa.� xa.l -rpha.� e1toylioov , IX lie auAAa.�.X 

E7thpL't"OV ' 't"O lie lil' o;El&v 1JIJ.l0Al0V ' 't"O liLcX 1ta.aav lie lil1tAOOV . 

o\hw� &p!J.OV(a. 1tEV't"E E7toylioa. xa.l liuo lilECJLE�
' liL' o;eL&v lie 

20 -rp(a. E7toylioa. xa.l li{ECJL� ' CJUAAa.�ck lie liu' E7toylioa. xa.l li{ECJL� . 

(Also preserved in Stobaeus, Eclogae 1 .2 1 . 7d [ r . I 8g.7 Wachsmuth 
- missing in Stobaeus P] as a continuation of F6. ) 
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IJE!Jvf\cr6o:t 5e 5e1, cm Tphflv viJv Ko:AeT Ti]v ev Tij errTo:x6p5� 
Tio:po:iJEO"TJV, 1rp6 Tf\S Tov 5to:�evyvvVTos T6vov Tio:peveecrecus Tf\S 

25 ev 6KTo:x6p5�. O:mTxe yap o:OTTJ Tf\S Tio:po:ve6:TTJS TPlfll-ltT6vtov 
CxO"VV6ETOV1 ex<p' OV 5tO:O"Ti)IJO:TOS Tj iJEV TIO:pEVTE6EtO"O: xop5i] 
Tovov 6:TII§t.o:j3e, To 5e t.omov iJ�Jn6vtov iJETo:�u Tph11s Ko:i 
TIO:PO:IJEO"TJS CxTIEAEi<p6TJ EV Tfj 5to:�EV�El. evMycus ovv i] TI6:AO:l 
TpiTTJ 5ta TEO"cr6:pcuv CxTIElXE Tf\S Vi]TTJS, amp 5t6:0"TTJIJO: VVV 

30 6:TieAo:j3ev i] Tio:po:iJEO"fl 6:VT' eKeivTJs. oi 5e TovTo 1-l'li crvvtevTES 
o:htwvTo:t ws ovK OVTOS 5vvo:Tov ev eTinph� My� eTvo:t 
TpiTTJV 6:TI6 vi]TTJS. O:t.f.ot 5e ovK 6:m66:vcus Tov Tio:pevTE6evTo: 
cp66yyov ovxi IJETO:�U IJEO"TJS KO:l TpiTTJS EVTE6fjvo:i <pO:O"lV, CxAACx 
IJETO:�U TpiTTJS KO:l TIO:po:vE6:TTJS' KO:l O:VTOV iJEV TpiTTJV exVT' EKElVTJS 

35 emKATJ6f\vo:t, Ti]v 5e TI6:Ao:t Tphflv Tio:po:IJEO"TJV ev Tij 5to:�ev�et 
yevecr6o:t. Tov 5e <PtMf.o:ov T4'> TipoTep� 6v61Jo:Tt Ti]v Tio:po:iJecrflv 
TpiTTJV KO:AEO"O:l Ko:hot 5ta TEO"cr6:pcuv ovcro:v CxTIO Tf\S viJTTJS· 

1 3  ecrn om. Nicom. EVTI Wachsmuth 6�eiav Stobaeus throughout 1 4  Tfjs 
crut.t.a�fjs Nicom. R EVTI Wachsmuth 14- 1 5  erri . . .  err! Stobaeus F els . . . rr6Tl 
Nicom. 1 5  IJ.Eaav . . .  IJ.eaas Nicom. (IJ.eaaas R) avt.t.a�av Stob. VME veaTav 
Stobaeus F 16 es . . .  es Nicom. eis . . . es Stobaeus F eis . . .  els Stob. VME 
16 crut.t.a�T] Nicom. R crut.t.a�av Stob. GME 1 7  To 5' IJ.Eaov Stob. GME TpiTas 
Kai IJ.Eaas Nicom. rn' 6y5ww Stob. F !8 errhptTOS Stob. F CxiJ.IOAIOV Nicom. 
R TO om. Stob. F ml:aav Stob. F 19 err6y5oa Kai 5Vo 1ilEO'lES Nicom. 264·3-4 
Jan and Boeckh err' 6y56w Kai 5tEO'IOS Stob. F erroy56wv Kai 5voiv 5u�aEOIV Nicom. 
1i1' 6�e1&v . . .  5\eals om. Nicom. RM add. M4 5e om. Nicom. 20 err' 6y56a 
Stob. F crut.t.a�a . . . 1ilea1s om. Stob. F crut.t.a�a 5' a 5v' Nicom. R 

The most ancient thinkers also proclaimed things that are consistent 
with what I have set forth. They call the octave harmonia, the fourth 
syllaba (for it is the first grasp [syllepsis] of concordant notes ) ,  the fifth 
dioxeion (for the fifth is continuous with the first concord to be 
generated, the fourth, and advances to what is higher [to oxy] ) ,  and 
the octave is the composite of both the syllaba [fourth] and dioxeion 
[fifth] (for this very reason being called harmonia, because it was the 
first concord fitted together [ harmosthe] from concords) .  Philolaus, 
the successor of Pythagoras, makes this clear when he says something 
like the following in the first book of On Nature. For we will 
be content with one witness in order to get on with things, even if 
there are many who in many ways say similar things about this same 
topic. The text of Philolaus is as follows: 

'The magnitude of harmonia (fitting together) is the fourth 
(syllaba) and the fifth (di' oxeian) .  The fifth is greater than the fourth 
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by the ratio 9 :  8 [a tone] . For from hypate [lowest tone] to the middle 
string (mese) is a fourth, and from the middle string to neate [highest 
tone] is a fifth, but from neate to the third string is a fourth, and from 
the third string to hypate is a fifth. That which is in between the third 
string and the middle string is the ratio 9 :  8 [a tone] , the fourth has 
the ratio 4 : 3, the fifth 3 : 2 , and the octave (dia pasiin) 2 :  I .  Thus the 
harmonia is five 9 :  8 ratios [tones] and two dieses [smaller semitones] . 
The fifth is three 9 :  8 ratios [tones] and a diesis, and the fourth two 
9 :  8 ratios [tones] and a diesis. '  

One should bear in mind that at this point he calls the string in 
the seven-string scale which is next to the middle string (paramese) , 
the third string, before the insertion of the disjunct tone in the eight
string scale. For this note [trite = paramese] used to be an undivided 
tone-and-a-half from the string that is next to nete (paranete) , from 
which interval the inserted string took away a tone; the remaining 
half-tone was left between the third string and the one next to the 
middle (paramese) in the disjunct scale. It makes sense then that the 
ancient third string was a fourth away from nete, the very interval 
which the string next to the middle now marks off instead of it (i.e. 
nete) . But some who do not understand this find fault on the grounds 
that it is not possible for the third string to be at a ratio of 4 : 3 from 
nete. Others, not unconvincingly, say that the inserted note was not 
inserted between the middle string and the third string, but between 
the third string and the string that is next to nete (paranete) . They also 
say that it was called the third string in place of that one and that 
the ancient third string became the string next to the middle in the 
disjunct scale. And they say that Philolaus called the string next 
to the middle by the earlier name, third string, although it was a 
fourth from nete. 

A U T H E N T I C I T Y  
Before discussing the specifics of this fragment ofPhilolaus it is important to 
give a brief overview of what other early Pythagoreans knew about music 
theory in order to see the context in which Philolaus was working. This 
overview will be extremely brief and avoid many points of controversy so 
that the reader should refer to Barker ( 1 989: 28-52) ,  Burkert ( 1 972 :  369-
86) , and van der Waerden ( 1 943: 1 63-99) for more detailed discussion and 
references to other literature. The later tradition, beginning as early as 
Xenocrates (F9) , ascribed the discovery of the ratios corresponding to the 
concordant intervals (2 : 1 = octave, 4 : 3  = fourth, 3 : 2  = fifth) to Pytha-
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goras himself and also associated Hippasus with an experiment that con
firmed the ratios (DK 1 8. 1 2 ) .  However, the tradition also portrays Lausus 
of Hermione (sixth century) ,  who is not a Pythagorean, as knowing the 
ratios. Accordingly, the first important point to recognize about early 
Pythagorean knowledge of music theory is that it was not exclusively 
Pythagorean, but was rather connected to the broader Greek musical tra
dition. The second crucial point is to recognize that the stories that the 
tradition tells about the discovery of the ratios for the most part describe 
observations that are impossible (e.g. the story that Pythagoras detected 
the concords in sounds he heard as he passed a smithy, which falsely pre
supposes that the pitch of sounds emitted from hammers as they strike the 
anvil is proportional to their weight) . The only observation that is scientifi
cally correct is the one assigned to Hippasus, that in the case of bronze disks 
of equal diameter the pitch emitted when struck will vary with their thick
ness. Thus we can have some confidence that Hippasus (early fifth century) 
had knowledge of the ratios, but it is uncertain whether they in fact go back 
to Pythagoras himself. 

Van der Waerden argues that the ratios were discovered from everyday 
experience with musical instruments, on the basis of mention of musical 
instruments in some passages in the Aristotelian Problems. There are some 
problems with this explanation, since Greek musical instruments were not 
ideally suited to the discovery of the ratios corresponding to concords (e.g. 
most stringed instruments had strings of equal length and no finger board) .  
Nonetheless, some harps did have strings with unequal lengths (Barker 
1 984: 1 97 n. 47) and the relevant observations are simple enough that they 
could result from casual experimentation with strings. The monochord or 
"canon" (a single string stretched across a board on which precise measure
ments can be made) is not explicitly attested before the Sectio canonis as
cribed to Euclid (late fourth century and if it is not Euclidean even later) . 
Thus, the only reasonably solid conclusion that can be drawn is that in the 
generation before Philolaus Hippasus, at least, knew of the ratios that cor
responded to the concordant intervals of the octave, fourth, and fifth, but 
there is no evidence of knowledge of the ratios that correspond to the tone 
and the "remainder" (diesis or leimma) which are used to fill out the rest of 
the diatonic scale. 

Scholars who have given detailed treatment to the fragments and testi
monia which discuss Philolaus' views on music have generally regarded 
them as either all authentic (Boeckh and Burkert) or all spurious (Tannery, 
Frank, van der Waerden) .  The major exception to this is A26 which Boeckh 
found to be so confused that he supposed that the source, Boethius, must be 
blamed for an error. Tannery was hesitant to assign it even to a forger. The 
possibility that has not been given consideration and which I will argue for 
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here is that some of the fragments come from the genuine work of Philolaus 
(F6a) while others are from a later spurious work (F6b, A26 ) .  Most of the 
arguments against authenticity have been directed against material con
tained in F6b and A26 which are both dervied from Boethius and which 
are discussed in the appendix below. Even opponents of authenticity such 
as Tannery and van der Waerden find the musical theory ascribed to 
Philolaus in F6a quite possible for someone of his date although Tannery 
suspects that Philolaus' trite might be a case of "over archaising." Only 
Frank tries to develop a set of arguments specifically against F6a. However, 
close examination shows that these arguments are not well founded and 
that there are very strong reasons for regarding F6a as authentic. 

There are three remarkable things about the musical scale which is 
attributed to Philolaus in F6a. First, the terminology is in several respects 
not typical (i.e. syllaba [grasp] instead of diatessaron [through four] for the 
fourth, dioxeion [through the higher] instead of diapente [through five] for 
the fifth, harmonia instead of diapason [through all] for the octave, and diesis 
for leimma, the smaller semitone) . Second,the use of trite ( third string) rather 
than paramese as the name for the string that is a fourth from nete (the 
highest string) is very unusual. Third, the scale is in most respects identical 
to that used by Plato in the Timaeus. This last point is what raises the most 
suspicion that what is assigned to Philolaus is a forgery arising out of the 
tradition of commentary on the Timaeus, a pattern that is repeated many 
times. However, the other two peculiarites of the fragment clearly suggest 
that it is in fact more likely to be genuinely early Pythagorean than a later 
forgery and that in this case Philolaus' work is the basis for the Timaeus 
rather than the other way around. 

First, what are the connections with the Timaeus? At 34b 1 0  Plato turns 
to the discussion of the construction of the world-soul. To begin with he 
describes it as composed of a certain compound of "the same," "the dif
ferent," and being. He then portrays the demiurge as dividing this soul 
"stuff" in accord with certain ratios. These ratios are represented by the 
sequence I ,  2, 3, 4, 8, g, 27 (a combination of the two sequences I ,  2, 4, 8 
and I ,  3, g, 27 ) . Plato then has the demiurge put two means between each 
of the terms in this sequence, the arithmetic mean (A-M = M-B) and the 
harmonic mean (A-H : A = H-B : B) .  For the purposes of comparison with 
Philolaus we need only examine the means between I and 2. Here the 
arithmetic mean would be i and the harmonic mean would be l Plato then 
says that each of the intervals of 4 :  3 which are created in this way is to be 
filled in with two intervals of g :  8 and a remainder of 256 : 243. In this 
whole passage Plato never explains where he is deriving this sequence of 
numbers from, nor does he refer explictly to music, yet their origin is clearly 
in music theory. The ratio of 2 :  I is the octave, and the two means to which 
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Plato refers mark off the intervals of the fifth (3 : 2 )  and the fourth (4 : 3) . 
Further, the ratio of 9 : 8  is the interval between ! and -!, a whole tone 
(-! : !  = 9 :  8 ) .  If two whole tones are subtracted from the interval 4 :  3 the 
difference is in fact 256 : 243 (4 : 3-9 : 8  = 32 : 27-9 : 8  = 256 : 243) . Thus 
the division of the interval 2 :  I would look like this: 

I ' 
9 
g, 81 4 3 27 

ll4' 3' y, Ill ' jH, 2 

And the ratios between the terms in this sequence would be: 

9 : 8, 9 : 8, 256 : 243, 9 : 8, 9 : 8, 9 : 8, 256 : 243 

Thus each fourth consists of two intervals of 9 : 8  with one remainder of 
256 : 243, each fifth of three intervals of 9 : 8  and one remainder, and the 
whole interval between 1 and 2 consists of 5 intervals of 9 :  8 and two 
remainder intervals of 256 : 243. But this corresponds exactly to the struc
ture of the scale (harmonia) that Philolaus gives in F6. 

Plato's failure to make any mention of the musical origin of the sequence 
of numbers which he provides is probably purposeful. In the Republic Plato 
recognizes the Pythagoreans as the thinkers who "seek numbers in heard 
consonances," but he complains that "they do not ascend to problems to 
consider which numbers are concordant and which are not" (53 1 C 1 -4) . The 
sequence in the Timaeus represents just such a sequence of "concordant" 
numbers with no reference to any audible concords. It is striking then that 
Plato's numbers in the Timaeus do correspond to the scale of Philolaus F6 
without any direct reference to music. This is precisely what we would 
expect, given Plato's comments in the Republic, if Plato were basing the 
sequence of concordant numbers in the Timaeus in part on Philolaus. (Of 
course, it is also possible that the scale found in Philolaus F6a was not 
unique to him but common knowledge at the time, and that Plato's actual 
source was neither Philolaus nor, for that matter, even a Pythagorean. )  On 
the other hand if Philolaus F6a were a forgery based on the passage of the 
Timaeus, we would expect that there would be at least some hint of the 
context in the Timaeus, but apart from the structure of the scale nothing in 
the two passages is similar. None of the unusual musical terminology of the 
Philolaus fragment is derived from Plato, nor is there any mention of such 
Platonic concepts as the world-soul or the demiurge in Philolaus F6a. Thus, 
it is easier to see Plato as dependent on Philolaus than the reverse. 

Frank ( I 923:  266ff) , on the other hand, argues that the "scale" that 
Plato presents in the Timaeus is a purely a priori construction that has noth
ing to do with actual music. Further, since Plato expressly marks his a priori 
approach to music as new and as distinct from the Pythagorean approach 
(Republic 53 1 a r ff) it follows that Philolaus F6a, which has exactly the same 
scale as Plato's, cannot be early Pythagorean, but must be dependent on 
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Plato. The problem here is that Frank took Plato's words too literally and 
did not pay enough attention to the evidence for the diatonic scale used in 
the Timaeus elsewhere in the ancient musical tradition. This evidence sug
gests that the scale was not an a priori construction, but was in fact in 
common use by practical musicians. Most notably Ptolemy in his Harmonics 
discusses the scale as one of four types of diatonic scales without any refer
ence to Plato. Instead he presents the scale as one that is commonly used by 
musicians in tuning ( o\hw yap O:p1.16l,;ovTal oi Kl6apcp8oi . . .  , "The kithara
players tune in this way . . .  " 44· I ;  see also 39· I 4ff; 8o. I 6ff and van der 
Waerden I 943: I 87-9I and Burkert I 972 :  387ff) . Plato's complaint in the 
Republic is not that the Pythagoreans started from the numbers found in 
heard consonances, but that they did not go on to "ascend to problems," 
but rather stayed at the level of phenomenal consonances (for an insight
ful evaluation of Plato's complaint see Barker I 989: 46-52 ) .  Both the as
tronomy and the harmonics of the Timaeus show that Plato himself was 
perfectly willing to start from motions of heavenly bodies and audible 
concords, but that he did not focus on the phenomena but rather on the 
abstract principles that govern them. Thus, it would appear that the simi
larity with the Timaeus in fact argues for the authenticity of Philolaus F6a. 
What about the unusual musical terminology of the Fragment? 

Typical Greek terminology is very commonsensical. The fourth is called 
"through four," the fifth "through five," and the octave "through all" 
because they are produced by playing the first and fourth, first and fifth, 
and first and last note respectively. What then are we to make ofPhilolaus' 
terminology for these concords? Is it characteristic of later Greek thought 
or is it genuinely early Pythagorean? The testimonia make it clear that this 
terminology is in fact early. Thus Theophrastus says (Aelian, ap. Por. In 
Ptol. 96. 2 I ff) :  

Ot IJEV nv6ay6pelOI TTJV IJEV OICx TE0"0"6:pwv O"VIJq>Wviav O"VAAai31'Jv 
EKCxAOVV, TTJV 51: 5H'x TTEvTE 51' O�EIOV, TTJV 51: 51C'x TTOO"WV Tc;l O"VO"TfJIJaTI, 
ws Kai 8e6q>paO"TOS Eq>Tl , EeeVTo 6:p1Joviav. 

The Pythagoreans used to call the concord "through four" [i.e. the fourth] 
syllabe, the concord "through five" [i.e. the fifth] dioxeion, and the concord 
"through all" [i.e. the octave], which referred to the scale, they named 
harmonia, as Theophrastus also said. 

I t  is possible that Theophrastus is only being quoted as a source for the last 
name, but it is at least as likely that he is the source for all three names, 
and all three are assigned to "the ancients" by Aristides Quintilianus I 
( I S  W-1. )  Hesychius also says that the expression dioxeion was Pythagorean 
(TTapO: Tois nveayoplKois AeyeTal) .  That harmonia, rather than diapason, 
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should be the term for the octave for Pythagoreans of the fifth century is 
supported by the fact that harmonia was commonly used in the fifth and 
fourth century to refer to attunements which were commonly thought of as 
an octave long (Barker I 989: I 4ff) . Frank, arguing against authenticity, 
recognizes that Theophrastus is the terminus ante quem for the use of all three 
of these terms. However, Theophrastus does more than mention the terms, 
he explicitly assigns them to the Pythagoreans. We might suppose that 
Theophrastus is talking about the "Pythagoreans" of the Academy, but 
other evidence supports the conclusion that he is referring to fifth-century 
Pythagoreans. 

Thus, two of the terms occur in the Hippocratic treatise On Regimen ( I  .8) 
which probably is to be dated somewhere around 400. The author is dis
cussing the development of embryos and says: 

xwpT)v oe 6:�o�e[l.jJavTa Ka\ TV)(OVTa 6:p�o�oviT)s 6p6fis exovcrT)s crv�o�cpovias 
Tpeis, O"VAAai3{Jv, 01' 6�El<:;)v, 5t6: Tiacrewv [Bernays and Delatte; 
O"VAA{JI35T)v OIE�u)v 016: Tiacrewv MSS - see Burkert I972: 262 n. I 14] ,  

l;WEI Ka\ aV�ETOl . . .  

Ij, having changed position, they achieve a correct attunement, one which has the 
three concords,fourth [syllabej, jifth [dioxeionj, octave [diapason], they 
live and grow . . .  (after ]ones) 

On Regimen is characterized by its use of Presocratic ideas borrowed from 
figures such as Heraclitus, Empedocles and Anaxagoras. In this passage it 
could well be that it is drawing on Philolaus. 

In the face of the explicit testimony of Theophrastus that the terms 
are Pythagorean both Frank ( I 923: 273)  and Levin ( I 975: 96) , neither 
noticing the passage from On Regimen, quote Aristoxenus' remark at Harm. 
I .22 that "the ancients" called the fourth dia tessaron because it encom
passed four notes and assume that "the ancients" must be the Pythagoreans. 
However, this rests on the assumption that the Pythagoreans were the 
dominant figures in music before Aristoxenus and thus the only possible 
referents for "the ancients," an assumption that even Levin rejects, and 
also that Aristoxenus saw himself as primarily arguing against the Pytha
goreans. However, Barker has argued convincingly ( 1 978) that Aristoxenus 
regarded the Pythagoreans as not even involved in the same sort of enter
prise as himself and correspondingly almost never refers to them. Refer
ences to his predecessors are almost always to those whom he calls ol 

CxpiJOVIKoi who are clearly distinct from the Pythagoreans. Thus, this pas
sage from Aristoxenus carries virtually no weight in trying to determine 
early Pythagorean musical terminology. 

It thus appears that the terminology for the octave, fourth, and fifth 
which is found in F6 is likely to be genuine early Pythagorean terminology. 
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What about the use of diesis to refer to the smaller semitone? The term 
usually used is leimma which literally means "left over" and refers to the fact 
that it is what is left over after two whole tones are subtracted from the 
fourth (Plato does not use leimma, although he uses the verb form to de
scribe it as "left over" [ Timaeus 36a-b]) .  Although we do not have as early 
a source as Theophrastus in this case, it is common in later authors to 
identify the use of diesis for the smaller semitone as belonging to the Pytha
goreans or the ancients (Theo Sm. 55· I I ;  s6. I 8, Chalcidius 45, Macrobius 
Somn. Se. 2 . 1 . 23, Prod. In Ti. 2. I 68.28, Boeth. Mus. 2.28) . On the other 
hand Aristotle uses diesis to refer to the smallest interval (APo. 84b3g; 
Metaph. 1 053a i 2  etc. ) ,  and Aristoxenus (Harm. q. I 8-25; 25. I I - I S) com
monly uses it to refer to the quarter tone, although he also uses it, suitably 
qualified, to refer to other small intervals. Thus, here too, the usage in 
Philolaus F6 agrees with what is said to be early and not with later usage. 
The use of the musical term trite makes this even clearer. 

In order to understand Philolaus' use of the term trite it is first necessary 
to discuss some fundamentals of standard Greek musical theory. The most 
basic Greek scale consisted of two fourths ( tetrachords, literally "four 
strings") which were combined in one of two ways. One form was called 
synemmenon (joined) because the last note in one fourth was the beginning 
note of the next fourth. The other form was called diezeugmenon (disjunct) 
because the two fourths are arranged so that they do not share a note, but 
so that there is a tone between the last note of one fourth and the first note 
of the next fourth. Thus the two scales look like this: 

synemmenon: e f g a 
a b-flat c d 

diezeugmenon: e f g a 
b c d e  

Thus the tetrachords joined diezeugmenon comprise an octave while those 
joined synemmenon fall one tone short of an octave. 

The Greeks assigned a name to each of the notes in these paired tetra
chords. The highest note in pitch was called nete (which, confusingly means 
"lowest," and refers not to pitch but to the position of the hand on the 
lyre) . The lowest note in pitch was called hypate (which means "highest," 
once again referring not to pitch but to the position of the hand holding the 
lyre) . The upper note in the lower tetrachord (as in the example above, 
which is also the lower note of the upper tetrachord in the synemmenon) 
was called mese (middle) . In the case of the tetrachords joined diezeugmenon 
the bottom note of the second tetrachord was called paramese ( "next to the 
middle") .  Each of the two tetrachords is then filled in with two further 
notes whose pitch varies depending on whether the tetrachord is in the 
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diatonic, enharmonic or chromatic genus, but whose names are the same 
despite the variation in pitch. In the lower tetrachord the lowest note is 
parhypate ("next to the lowest") and the note above it is called lichanos 
("forefinger" ) .  In the upper tetrachord the upper note is called paranete 
("next to the highest") and the note below it is called trite "third") .  Thus 
the whole system of names looks like this in the diatonic genus: 

die:;;eugmeniin 

nete - e 

paranete - d 

trite - c 

paramese - b 
mese - a 
lichanos - g 
parhypate - f 
hypate - e 

.lJ!nlmmeniin 

nete - d 

paranete - c 

trite - b flat 
mese - a 
lichanos - g 
parhypate - f 
hypate - e 

In the synemmenon pattern the highest note (nete) is not a full octave above 
the lowest (hypate) . In the die;:;eugmenon the intervals from hypate to mese and 
from paramese to nete are fourths. 

What is odd about F6a of Philolaus is the position assigned to trite. It is 
said to be a fourth from nete, whereas in the usual Greek system outlined 
above it is paramese that is a fourth from nete. Nicomachus, when quoting 
F6a, notes this difficulty and gives two somewhat obscure explanations. 
The key to understanding these explanations has been recognized by 
Burkert ( 1 972: 393 ) .  Nicomachus, in this passage, is clearly thinking of 
both the seven-note scale and the eight-note scale as comprising an octave, 
contrary to the usual assumption that the seven-note scale (the tetrachords 
joined synemmenon) falls one note short of an octave (Nicomachus himself 
refers to such a seven-note scale earlier, in chapters 3 and 5 ) .  If this is what 
Nicomachus is doing, it would follow that a scale consisting of seven notes 
but comprising an octave would be missing one of the traditional notes. 

Nicomachus' first explanation is that Philolaus was working with such a 
scale and the missing note was in the upper tetrachord so that it consisted 
of only three notes. Thus trite ( the "third" note, counting the first note as 
the Greeks always did) would be an interval of a fourth from nete. He says 
that the interval from trite to paranete was a tone and a half, which leaves a 
full tone between paranete and netl to fill out the fourth. Nicomachus then 
says that when the note was inserted into this heptachord to make the 
octochord it took a whole tone away from the tone and a half interval 
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between trite and paranete and left a half tone between itself and trite. On 
first reading this surely suggests that the new note was inserted between the 
old trite and paranete, at an interval of a tone away from paranete, since 
in this way it would obviously be cutting of a tone from the interval of a 
tone and a half. However, Barker ( r g8g: 26 1 n. 72)  has suggested that 
Nicomachus really means that the inserted note is conceived of as between 
mese and trite and bumps the old trite up a half tone. Nicomachus certainly 
uses odd language to express this idea since the new note only very in
directly "cuts off" a tone from the tone-and-a-half interval. However, 
Barker's suggestion solves the problem which scholars have had of distin
guishing between Nicomachus' solution and the solution of some others 
which he will present in a moment. Moreover, as Barker notes, the inser
tion of the new note between mese and the old trite seems to be paralleled by 
what Nicomachus says in an earlier passage ( rg8g: 255 n. 39) . In the new 
scale the old trite is still trite but moved up a half tone and the inserted note 
is paramese but has trite's old position. The following diagram will make 
Nicomachus' explanation clear: 

7-note scale of Philolaus 
nete } < tone 

paranete 

I and t tone 

trite 

8-note diezeugmenon scale 
nete 

r tone 

paranete 

I tone 

trite 

paramese 

}t tone 

Nicomachus then remarks that some who do not understand this Philolaic 
usage of trite find fault with him because it is impossible for trite to be a 
fourth from nete. 

Nicomachus then turns to an explanation of some "others" which he de
scribes as "not unpersuasive."  These people say that the inserted note was 
not between mese and trite (as on Nicomachus' explanation given above),  
but between trite and paranete (all these notes being understood in terms of 
the traditional die;:;eugmenon tetrachords) . The inserted note then became 
known as trite and the old trite was called paranete. Philolaus, however, was 
before all of this and called paramese by its old name of trite. In the end the 
explanations of Nicomachus and these others come to the same thing and 
only differ slightly in how they explain the transition from the heptachord 
to the octachord. 
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There are serious questions as to whether these explanations of Nico
machus in fact reflect the scale in existence in Philolaus' time or whether it 
is simply a construct ofNicomachus in order to explain Philolaus' puzzling 
use of trite as Winnington-Ingram argued ( I  928: 87-8) . However, there is 
a consensus among scholars that Nicomachus is right on the general point 
that Philolaus' use of trite does reflect an early stage in Greek music where 
a full octave scale consisted of seven notes, and hence that one note was left 
out (Barker, Tannery, Winnington-Ingram, van der Waerden) .  If this is so, 
this use of trite is one of the very strongest reasons for regarding the frag
ment as authentic, since it is almost inconceivable that a forger would 
introduce such a complicated idea. The pseudo-Pythagorean writings as a 
whole may use a coloring of Doric dialect to suggest authenticity, but the 
goal is not to construct historically accurate Presocratic documents by the 
use of correct Archaic terminology. Rather, the goal is to show that these 
early figures had already arrived at the concepts of mature Greek philoso
phy, terminology and all, and the use of trite and other Archaic terminology 
in F6a is militantly in conflict with such a goal. 

One final piece of evidence that is not conclusive, but which corroborates 
the conclusion that F6a is authentic, should be mentioned here. The scalar 
divisions which Archytas develops in the generation after Philolaus have 
been shown to presuppose the diatonic scale which is presented in F6a 
(Burkert I 972:  389 and Barker I 989: 46-52) .  This does not guarantee that 
Archytas was drawing on Philolaus (it might also have been Plato or more 
probably common musical practice in tuning instruments) , but it shows 
that the scalar division found in F6a was prominent in the Pythagorean 
musical tradition when Archytas wrote and it is thus very plausible to 
connect it with Philolaus. 

C O M M E N T A R Y  

The context in Nicotnachus and Stobaeus: Stobaeus presents F6a as a 
direct continuation ofF6. Nicomachus quotes only F6a without any hint as 
to its context in Philolaus' book. Nicomachus' Enchiridion (handbook) is a 
brief treatise on some basic points of harmonics addressed to an unnamed 
lady (Barker I 989: 245ft") .  

One feature of the Enchiridion is that i t  focuses on the achievements of 
Pythagoras himself, although Levin ( I 975) goes too far in arguing that it is 
not a proper treatise in harmonics at all, but rather written just to glorify 
Pythagoras (Barker I 989: 245ft") . In section five he is introduced as the 
person who added the eighth string to the seven-string lyre. In section six 
we are given the story of Pythagoras' discovery of the ratios ofwhole num
bers which correspond to the concordant intervals. Finally in section seven 
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Nicomachus presents the structure of the diatonic scale as Pythagoras' dis
covery (with the promise that his work with the enharmonic and chromatic 
scales will be discussed later) . Chapter eight is then a digression on the 
interpretation of the passage in Plato's description of the construction of the 
world-soul in the Timaeus which deals with the harmonic and arithmetic 
mean. The digression is odd in that section seven, which dealt with Pytha
goras' construction of the diatonic scale, did not refer explicitly to means, 
but the implicit connection that Nicomachus is making is that when Plato 
introduces these means he is thinking of the fifth and the fourth which are 
determined according to them ( the fourth = 4 :  3 and the fifth = 3 : 2 are 
the intervals between I and the harmonic and arithmetic means [! and j] 
between I and 2 ) .  Nicomachus gets wrapped up in demonstrating features 
of these two means that go beyond the immediate needs of the context, and 
one is tempted to see him as elaborating on this topic as worthy in its own 
right for the attention of the lady he is addressing. Certainly there are 
important sections on each of the means in Nicomachus' most famous 
work, the Introduction to Arithmetic. It may be this preoccupation with the 
means which Plato uses that leads Nicomachus to truncate his treatment of 
the rest of the Timaeus passage, and in particular to omit discussion of 
Plato's use of the tone and the leimma to fill in the intervals of the fourth and 
fifth. At any rate it is hard to see the purpose of this faulty representation of 
the Platonic material as an attempt to deny Plato's originality as Levin 
argues. It would in fact suggest that Plato was not even a good student 
of the Pythagoreans, since it would show that he could not even follow 
Pythagoras' and Philolaus' earlier articulation of the diatonic scale (Barker 
I 989: 259 n. 6o) . 

The quotation from Philolaus comes in section nine immediately follow
ing on the digression on the Timaeus. Philolaus is introduced to show that 
the ancients "proclaimed things consistent with what I have set forth." 
What is quoted from Philolaus has to do with the structure of the diatonic 
scale and has nothing to say about means so that it seems clear that Nico
machus is using the quotation as support for what he said in section seven 
about Pythagoras' construction of the diatonic scale rather than as support 
for his analysis of the Timaeus passage in section eight (pace Levin [ I 975: 
85] , who takes section nine to refer to "the Timaeus material") . Nico
machus' account of Pythagoras' construction of the diatonic scale is sup
ported by showing that one of his successors, Philolaus, used the same 
scale. Levin argues that Nicomachus' description ofPhilolaus as a 5!a5oxos 
of Pythagoras is an attempt to make him a direct pupil of Pythagoras and 
thus exaggerate the antiquity of the Philolaic material as part of the 
attempt to minimize Plato's contribution ( I975: I 3, 85-6) . But the term need 
only mean that Philolaus is a follower of Pythagoras, and Nicomachus 
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would gain very little by the supposed exaggeration of Philolaus' antiquity 
since, as a contemporary of Socrates, he was clearly working before Plato 
anyway. Nicomachus assures us that there are other authors he could quote 
to make the same point, but in the interests of time he limits himself to one 
example. That Nicomachus sees Philolaus' harmonia as a clear example of 
the early diatonic scale is revealed once again at the end of the Enchiridion 
where a sentence from F6a is quoted again to show that contrary to the 
views of later theorists (e.g. Aristoxenus, although he is not named by 
Nicomachus) the octave consists not of six whole tones but five whole tones 
and two so-called semitones which in reality do not add together to make 
a whole tone ("Philolaus agrees with us in the aforementioned text [i.e. 
F6a] saying 'harmony is five tones and two dieses,' that is to say two 
semitones: which would have made one tone if they were really semitones" 
[ 264.2 Jan ] )  . 

Given Nicomachus' purposes there is nothing surprising in the fact that 
he did not include the material in F6 which Stobaeus presents as continu
ous with F6a, since that material has nothing directly to do with the dia
tonic scale and is instead concerned to show the necessity of harmonia as a 
basic principle in Philolaus' system along with limiters and unlimiteds. But 
do F6 and F6a in fact constitute a continuous whole? 

The connection between F6 and F6a: The manuscripts of Stobaeus give 
Fragments 2 and 4-7 of Philolaus continuously so that the manner in 
which they are to be broken up into separate fragments is determined 
largely by scholarly judgments of what goes with what. Traditionally F6 
and F6a have been printed together, although DK prints a dash between 
them with a note in the apparatus suggesting that the two parts do not 
cohere. The reason that they have typically been taken to constitute a con
tinuous text is presumably that in both texts harmonia is the central topic. 
However, most readers will feel at least some surprise when the harmonia 
that was a principle holding together limiters and unlimiteds in F6 sud
denly turns into the diatonic scale in F6a. Boeckh ( 1 8 1g :  65) recognizes this 
as startling, but sees the continuity ofF6 and F6a as articulating an impor
tant connection in Philolaus' thought. Tannery on the other hand felt that 
the meaning of harmonia in the two texts was radically different and that 
they must accordingly be distinct fragments ( 1 904: 238 ) .  Certainty is 
impossible in this matter, but good sense can be made of the two fragments 
if they are taken as a continuous text. 

In the first part of F6 harmonia simply refers to the third principle that 
"fits together" the limiters and unlimiteds. F6a begins by promising to say 
more about this third principle by specifying its magnitude, and suddenly 
we are in the midst of the whole-number ratios that govern the structure of 
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the diatonic scale. However, such a move is not all that surprising in light of 
what we know about early Pythagoreanism from our best single source on 
the topic, Aristotle. 

In his account of early Pythagoreanism in the first book of the Metaphys
ics Aristotle makes precisely the connection between the Pythagorean rec
ognition that harmonics was governed by number and their willingness to 
call the universe a harmonia which is found in F6 and F6a, if they are 
read as a continuous text (g85b3 I ff: " . . .  since, again, they saw that the 
attributes and ratios of the harmonia are found in numbers . . .  they supposed 
that . . .  the whole heaven is a harmonia and a number" [ tr. Barker] ) .  This 
same connection is also found in the doctrine of the harmony of the spheres, 
also attested by Aristotle (De caelo 2gob I 2 ) ,  which sees the universe as 
precisely a musical harmony. Seen in such a light the initially surprising 
transition between F6 and F6a in fact contains what was one of the central 
Pythagorean insights and shows us the theoretical basis for the doctrine of 
the harmony of the spheres, at least as it was found in Philolaus' system 
(Kahn I 974: I 77 ) .  The limiters and unlimiteds that make up the world are 
held together in accordance with the whole-number ratios that make up 
the diatonic scale. 

It is of course possible that there was intervening material that made the 
transition between F6 and F6a less startling, but it will not do to argue 
against their continuity on the grounds that the sense of harmonia changes 
between the two fragments, since precisely that change of meaning can be 
shown to be at the center of the Pythagorean view of the cosmos as reported 
by Aristotle. Thus F6a followed F6 either directly or with not much inter
vening material. It should be remembered that since the tradition suggests 
that Philolaus wrote only one book which appears to have been in the 
Presocratic tradition of books On .Nature we are not to imagine him as 
having written a treatise on harmonic theory. We should in fact expect his 
comments on harmonics, such as they were, to be incorporated in his dis
cussion of the nature of the cosmos, just as they are if we regard F6 and F6a 
as constituting a continuous text. 

One final point to note is that there are not good grounds for the conclu
sion first drawn by Boeckh ( I 8 I g: 65) and later adopted by Frank ( I 923: 
268) that the connection of F6 and F6a shows that Philolaus equated the 
principle of limit with the one and the principle of the unlimited with the 
indefinite dyad, thus anticipating Plato on this point. Of course the later 
Pythagorean tradition is glad to assume that Pythagoras himself had antici
pated Plato on this point, although Aristotle is emphatic that the concep
tion of the unlimited as the dyad is Platonic and not Pythagorean (Metaph. 
g87b25 etc. ) .  Clearly Boeckh thought that since the harmonia turned out to 
be the octave whose ratio is 2 :  I ,  Philolaus regarded the two numbers in 
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this ratio as the two elements that are held together by the harmonia and 
thus equivalent to the limiters and the unlimiteds. However, besides the 
fact that Philolaus' consistent use of plurals for both limiters and unlimiteds 
comports very ill with identifying them with the one and the dyad (how 
can the one be a plural?) ,  it is clear that the harmonia is identified with the 
ratios that Philolaus introduces and is not something different from the 
numbers that compose them. For he says that "the size rif the harmonia 
is . . .  ," that is the quantities introduced are attached to the harmonia itself 
and are not the objects of the action of harmonia (i.e. limiters and unlim
iteds) . Indeed, in the Platonic system where the one and the dyad occur the 
one is usually conceived as an active principle acting on the dyad and there 
is no evidence for some third principle of harmony that brings together the 
one and the dyad. Furthermore, in Philolaus F6a harmonia seems primarily 
to mean an attunement covering an octave rather than octave, although 
the two senses do easily merge with each other. If this is so, then the harmonia 
is properly said to have "the size" of 2 :  I ( the octave) ,  but Philolaus is 
clearly thinking of it also in terms of the inner articulations which he goes 
on to specify and not just in terms of the numbers I and 2. In Philolaus 
number and ratio first appear with the introduction of the concept of 
harmonia and they are not to be read back into the limiters and unlimiteds 
upon which they act. 

<ipfLov{cx� 5£ fLEYE8o� . . .  : What is preserved by Nicomachus and Stobaeus 
gives the impression of being a complete section and not of breaking off in 
the middle. The harmonia is first said to consist of the fifth and the fourth, 
the whole tone is introduced as the distance between the fifth and the 
fourth, and then each of the major concords is measured by the whole tone 
with a remainder, the diesis, in each case, so that the fourth is two whole 
tones and a diesis, the fifth three whole tones and a diesis, and the whole 
octave therefore is five whole tones and two dieseis. The only thing missing 
is a definition of the diesis, although it may have been assumed. The impor
tant thing to note is that there is nothing here that requires Philolaus to go 
on to talk about smaller divisions than the diesis, such as Boethius has him 
do in introducing the comma, schismata, and diaschismata which might be 
useful in constructing an enharmonic scale, nor to talk about the apotome 
which is the "larger half" of the whole tone. I have argued on other 
grounds that the Boethius testimony is likely to be based on a spurious text, 
and the impression given by F6a is also that Philolaus is not going beyond 
the diatonic scale to consider either the enharmonic or chromatic genera, 
but is rather identifying that scale with the harmonia so that he need invoke 
no smaller interval than the diesis. At least it is hard to imagine him, after 
announcing programmatically that the harmonia has the structure of the 
diatonic scale, going on in the next sentence to say "the harmonia is also . . .  " 
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and continue on to spell out a chromatic or enharmonic scale (Taylor 1 928: 
1 45 n. 3 ) .  

Finally, note that when Nicomachus quotes Philolaus to  show that for 
the Pythagoreans the diatonic scale is not equal to six whole tones and that 
correspondingly the diesis is not a half-tone, he just quotes Philolaus' state
ment that the octave is five whole tones and two dieses (264.2 Jan) . How
ever, if Philolaus had introduced the comma as the difference between two 
dieses and a whole tone (as Boethius has him do) , surely this would be just 
the evidence that Nicomachus should quote to show that Philolaus did not 
regard two dieses as equaling a whole tone. This suggests, but of course does 
not prove (especially since on other grounds it is likely that Nicomachus is 
the source for Boethius) ,  that Nicomachus knows nothing of the musical 
material ascribed to Philolaus by Boethius. 

cipfLOVLCl� : The major question about this term in a musical context is 
whether Philolaus thought of it as referring primarily to the octave as a 
concordant interval or to the whole series of intervals that make up the 
internal structure of the octave (Boeckh [ r 8 r 9: 65] took it to be the octave, 
but it is translated 'scale' by Tannery [ 1 904: 238], van der Waerden [ 1 943: 
1 76 .2] ,  and Burkert [ 1 972 :  390] . Barker prefers "attunement over an 
octave" rather than "scale" as a translation, since the latter implies a linear 
progression which is more appropriate to the Aristoxenian system [ r 989: 
37 n. 32] ) .  It would appear that, as with the term octave in English, these 
two senses are often confused. In his introduction to F6a Nicomachus says 
that harmonia is the equivalent of the dia pasifn i .e. the octave as a con
cord. However, the internal structure of the fragment as well as external 
testimony about early uses of the term suggest that "attunement over an 
octave" is a better translation. 

When he comes to specifying the mathematical ratios that correspond 
to the concords later in F6a ( t for the fourth, -f for the fifth and t for 
the octave) Philolaus in fact uses dia pasifn to refer to the octave and not 
harmonia. This surely suggests that harmonia refers not to the concordant 
interval, but to the octave conceived of as an attunement, while dia pasifn 
refers to the concord. This is confirmed by the connection between the 
musical and cosmological uses of harmonia. In F6 harmonia is introduced as 
necessary to hold together the limiters and unlimiteds that make up the 
world. This clearly implies some sort of structural articulation of the cosmos 
which has much more of an analogy with the structural articulation of 
sound by an attunement than with one interval, even if that interval is the 
octave. 

From its general meaning of "fitting together" harmonia comes to have "a 
number of important and overlapping musical uses of which the primary 
one is probably that which designates the adjustment or tuning of the notes 
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of a n  instrument. What is created by tuning is a 'fitting together' of notes, 
a structure of relations that can be used to form the basis of melodies" 
(Barker I 984: I 63ff) . This structure of relations would include scales, but 
is broader and includes also what are usually called modes, most notably 
the modes mentioned by Plato in the Republic. That harmonia in the sense of 
a structure of relations goes back before Plato is clear from Philebus I 7d3. In 
that passage Socrates refers to predecessors ( oi rrp60"6ev) who taught their 
successors to call systems ( avcni]!Jcrra - a word used to mean scale in e.g. 
Aristoxenus 2 .36) of intervals by the name harmonia. Now these predecessors 
are not necessarily Pythagoreans, although the main focus of the early part 
of the dialogue is the appropriation of the Pythagorean concepts of limiters 
and unlimiteds, but at the very least this indicates that harmonia in the sense 
of systems of intervals, which is the sense that works best in F6a, is possible 
for the fifth century. Aristoxenus 2 .36 suggests the same thing and, 
although the predecessors there seem to be distinguished from Pythagoreans, 
the passage need not imply that the Pythagoreans did not use harmonia in 
the same sense. Aristotle refers in several passages to ancients ( oi apxaioJ) 
who used "seven-string harmonias" (e.g. Metaph. I 093a i 4  and c£ pseudo
Arist. Pr. 9 I 9b2 I ) ,  and in a Pythagoreanizing passage of an early work (F 4 7 )  
he refers to the harmonia as quadripartite and interprets it in  terms of the 
sequence of numbers I 2, 9, 8, 6, which embody the ratios that correspond 
to the fifth, fourth, and octave. But the clearest testimony of all is that of 
Theophrastus, quoted above in the discussion of authenticity (Aelian, ap. 
Por. In Ptol. 96. 2 I ff) .  He says not just that the Pythagoreans used the term 
harmonia for the octave (diapason) but explicitly says that they used it for the 
octave in the sense of a "scale" (Tc:"i) O"VO"TTJIJOTI) .  Thus the external evidence 
shows that harmonia in the sense of an attunement an octave long, the sense 
which is called for by Philolaus F6, was available in the fifth century and 
associated with the Pythagoreans. 

O"UAAIX��� : See the remarks above on the authenticity of the fragment for 
the argument that this is in fact an early Pythagorean term for the fourth, 
which is usually called dia tessaron in Greek musical writings. The origin of 
the term was explained by Aelian in his lost commentary on the Timaeus 
(Por. in Ptol. 97.2) as coming from the practice of playing the lyre where 
the fourth was the first "grasp" ( aVAAfl\j/lS) of the hand of the lyre player. 
(This also seems to me to be what Nicomachus means when he glosses 
syllabi as the first "grasp" of concordant sounds, although Burkert [ I  972:  
390 n. 2 I]  implies that Nicomachus adopted Aelian's second explanation. )  
Levin ( I 975: 95)  implies that since the origin of the term seems to be in the 
realm of practical music it cannot belong to Pythagoreans who were pri
marily interested in theory. But what is unnatural about a theorist using a 
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term that originated in practice? I t  is true that Aelian also gives the alter
native explanation that the term had its origin in a comparison between 
tone and letter, syllable and interval, and scale and word (Por. In Ptol. 
96.30. See also Prod. In R. I . 2 I 3 . I and Olymp. In Phd. I 69. I 6  Norvin) . 
Frank ( I  923: 2 73) finds the origin of this analogy in Democritus and thus 
argues that it is too late to be ascribed to Philolaus. However, ( I )  the 
explanation of the origin of the term syllabe in terms of the pratice of lyre
playing is much more plausible; and ( 2) even if we were to accept that it 
was used by Democritus in the sense of syllable (and Frank's argument for 
this [ I 923: I 67-72) is conjectural and not based on direct evidence from 
Democritus) it is not certain that he originated it, nor (3) ifhe did that it is 
impossible for Philolaus to have used it since he is only a slightly older 
contemporary than Democritus and hence could have been influenced by 
him. 

liL' o;ELcXV : If the fourth is the "first grasp" in playing the lyre then it is 
reasonable to see the fifth, which is one tone larger, as progressing "through 
the higher" notes (Burkert I 972:  390 and During I 934: I 79 ) ·  This is the 
gloss that Nicomachus gives it in his introduction to the fragment. For the 
argument that this is an early Pythagorean term see the discussion on 
authenticity above. 81' 6�e1wv ( the Attic form) is used for the fifth in the 
pseudo-Aristotelian Problems at I 9.34,4 I .  

TO 5€ 5L' o;ELcXV fLE�OV -rei� GUAA<l�ci� €noy56� : After saying that the 
harmonia consists of the intervals of a fifth and a fourth, Philolaus goes on to 
introduce the interval f (the whole tone) as the difference between the 
fifth and fourth. This is exactly the way the tone (T6vos) is defined in 
Aristoxenus (Harm. 2 1 . 2  I -2; 45.34-46) , but it is interesting that Philolaus 
uses no other term for the tone than the mathematical ratio f. 

ea-rL yelp cino umh«� . . .  : This serves as the demonstration that the fifth is 
bigger than the fourth by a whole tone. Philolaus assumes the reader's 
familiarity with the standard structure of Greek stringed instruments and 
the names of the strings. He starts from the lowest string, hypate, and goes 
up a fourth to the middle string, mese, and then points out that from that 
string to the highest string, nete, is a fifth. The process is then reversed so 
that he starts with the highest note and comes down a fourth to the string 
he calls trite and from trite down a fifth to the lowest string again (hypate) . 
Finally, he asserts that the difference between the middle string, mese, and 
trite is the interval f. This procedure does show us, if we know the struc
ture of the seven strings that Philolaus is referring to, that the difference 
between the fourth and fifth will be the interval between mese and trite, since 
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the distance up from hypatl to mesl was a fourth while the larger interval of 
hypatl up to trite was the fifth. 

Tannery ( I 904: 222) interprets Philolaus as following a process for find
ing the greatest common measure between two terms which is also used in 
arithmetic and geometry and which is quite plausible for the fifth century. 
The smaller of the two terms (in this case the fourth) is subtracted from the 
larger ( the fifth) until the remainder is smaller than the term being sub
tracted. In this case after the fourth is subtracted from the fifth only once, 
the remainder is smaller than the fourth, i.e the whole tone. This remainder 
(the whole tone) is then subtracted from the fourth in the same way. 
After it is subtracted twice the remainder is smaller than the whole tone, 
i.e. the diesis. Now in the case of the ratios that govern the musical con
cords, this process will never reach a measure that goes into both the fourth 
and the fifth without a remainder. F6 of Philolaus suggests that he stopped 
at the diesis as sufficient for his purposes (as did Plato in the Timaeus) . If 
the process were continued and the diesis subtracted from the whole tone, 
the next remainder would be what is called the comma in the later tradi
tion (2 dieses + I comma = I whole tone) . The comma is mentioned in 
Boethius' testimony about Philolaus' music (A26 and F6b) and thus could 
be argued to be a point of contact with the procedure in F6a. However, the 
other intervals mentioned in the Boethius testimony (apotoml, schisma, and 
diaschisma) would not result from the process of reciprocal subtraction used 
in F6a, and the schisma ( i of a comma) and diaschisma ( i of a diesis) are 
antithetical to that procedure, since they presuppose that the diesis and 
comma can be bisected, whereas the process of reciprocal subtraction shows 
that they cannot. Thus, the process of reciprocal subtraction which seems 
to be behind F6a shows the incompatibility of that fragment with Boethius' 
testimony on Philolaus, and thus casts further doubt on the authenticity of 
that testimony. 

Frank ( I 923: 270) refers to Tannery's analysis and concludes that this 
shows that Philolaus conceived of musical intervals atomistically as sums 
of interval parts. He then argues that this is connected to the procedure 
described in Boethius (A26) where Philolaus is presented as thinking of 
intervals not as corresponding to whole-number ratios but to arithmetical 
differences. However, this is misguided. The process of reciprocal subtrac
tion can be applied to ratios without implying that Philolaus confuses 
intervals as ratios with intervals as arithmetical differences (indeed Plato's 
description of the diesis as the left-over interval [ Timaeus 36b2] suggests a 
similar process) .  The system of ratios described in F6a shows that Philolaus 
carried out the mathematics of the subtraction of ratios (i.e. it is actually 
division) in a manner that shows a correct understanding of the nature of 
ratios. 
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"t'pl"t'll� : The problems associated with Philolaus' use of the term trite and 
the implications of that usage for the question of authenticity have been 
discussed in some detail in the section on authenticity above. It should be 
noted that, while there seems to be agreement that Philolaus' use of trite 
does reflect an early scale an octave long in which there were only seven 
notes, so that one note is missing, it remains controversial as to which seven 
notes Philolaus included. Nicomachus' proposal, which is discussed above, 
may be nothing more than his own educated guess and Winnington-Ingram 
( I  928: 83-9 I ) ,  on the basis of other evidence about early defective scales, 
has proposed a scale that differs from Nicomachus'. While Nicomachus 
proposed the scale EFGAB DE with C missing, Winnington-lngram on the 
basis of his study of the other evidence for early defective scales suggests that 
EFGABC E with D missing is more likely. The point is that other early 
scales showed similarity to the enharmonic scale in that they had a ditone, 
although in the early period the semitone that completed the fourth was 
not divided in half as it was later. Thus, Winnington-Ingram thinks it more 
likely that the gap in the scale was a ditone between C and E than the tone 
and a half Nicomachus proposes between B and D. 

5lecn� : The evidence for this term as the early Pythagorean term for the 
leimma or "left-over" when two tones are subtracted from the fourth is 
provided above in the discussion of authenticity. It is noteworthy that 
Philolaus introduces the term without any definition of it nor any specifica
tion of the ratio that corresponds to it ( 256 : 243 ) ,  although he provides the 
ratios for all the other intervals he introduces. Literally the term means a 
"sending through" or "letting through" (from 51iru.u) and it is tempting to 
interpret its origin in the idea that it is the interval that you must let (e.g. 
your voice) go through to complete the fourth after you have progressed 
through two whole tones. However, the discussion of the term in Arist. 
Quint. ( I  2.6-7) indicates that by that time at least any such etymological 
connection had been lost, since a fanciful etymology of the diesis as the 
"vanishing point of sound" (dialysis) is offered instead (Barker I 989: 4 1 2  
n .  77 ) .  

Testimonium Ag 

Aetius 1 .3 .  I O  (283 Diels - under the heading Oepi apxC::)V) 
Cl>tMAaos 6 nveay6petos TO TIEpas Kai TO amtpov. 

Prod us, in Ti. I .  I 76.28 . . .  Kai eTs aTioTeAeiTat KOO"IJOS e� 
evaVTiwv TJPIJOO"IJEVOS, EK TIEpatVOVTWV TE Kai OTIEipwv V<j>EO"TT]KWS 
KaT6: TOV Cl>tA6Aaov. 
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Damasci us, De prin. I . I 0 I .  3 . . .  TO OV EK 1TEpaTOS Kai cmeipou, 
ws EV TE <l>lAfJ�� AEYEl 6 nM:TWV Kai <l>tMAaos EV TOlS nepi 
<pvcrews . . . I I I ·9 Kai 1TWS AEYETal iJlKTOV t11TO TOV nAchwvos Kai 
TWV OAAWV <j>lAOO"O<j>WV TWV nAaTWVlKWV, Kai ETl TIPOTEpov t11TO 

5 <l>lAOAOOU Kai TWV OAAWV nueayopeiwv; ov IJOVOV ClTl EK 
1TEpatv6vTWV Kai cmeipwv O"UI . .l1TE1T'I"JYEV oTov TO ov <j>T)crlV 6 
<l>tMAaos, OAA' ClTl Kai iJETCx TTJV iJOVaSa Kai a6ptcrTOV 
SuaSa Ti6EVTal TplTT)V apxi]v TTJV TJVWiJEVT)V TptaSa. 

(Under the heading On Principles) Philolaus the Pythagorean, limit 
and unlimited . 

. . . and one cosmos is completed having been fitted together from oppo
sites, constituted from limiters and unlimiteds according to Philolaus . 

. . . being is from limit and unlimited as Plato says in the Philebus and 
Philolaus in On Nature . . .  And why is it [the third class of being at 
Philebus 23c 1 I -d i ]  called mixed by Plato and the Platonists, and 
still earlier by Philolaus and other Pythagoreans? Not only because 
being has been compounded out of limiters and unlimiteds as 
Philolaus says, but because they posit the unified triad as a third 
principle after the monad and the indefinite dyad. 

A U T H E N T I C I T Y  

There is no doubt that these testimonia are genuine and ultimately based 
on Philolaus' book. The Pythagorean pseudepigrapha largely shove aside 
limiters and unlimiteds and replace them with the one and the indefinite 
dyad which Aristotle explicitly labels as Platonic rather than Pythagorean. 
The section of Aetius immediately preceding this report on Philolaus is 
devoted to the theory of principles of Pythagoras himself and explicitly 
assigns the Platonic distinction between the one and the indefinite dyad to 
Pythagoras and is replete with vocabulary typical of the pseudepigrapha. 
The testimonium about Philolaus on the other hand is in accord with what 
Aristotle tells us is distinctive of the early Pythagoreans (limit and unlim
ited) ,  and is clearly based on texts like Fragments I ,2 ,  and 6 of Philolaus. 
Damascius' report likewise distinguishes between Philolaus' explanation of 
reality in terms of limiters and unlimiteds and the one and indefinite dyad 
as principles of the Platonists. A great deal of the doxography is dominated 
by the Platonizing interpretation of Pythagoreanism and testimonia like 
these in Ag show that "Philolaus appears as the sole representative of the 
original Pythagoreanism" (Burkert I 972: 230) . 

It is interesting to note that Aetius replaces Philolaus' limiters and un-
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limiteds with the more abstract limit and unlimited. This was the practice 
of both Plato and Aristotle, and Theophrastus, who is the ultimate source 
of the doxography, undoubtedly followed their lead. On the other hand it 
is surprising that Proclus does not use the more abstract expressions, but 
preserves Philolaus' original language. This suggests that he may have had 
access to at least excerpts from Philolaus' book. The same may be true of 
Damascius who also uses Philolaus' plurals in one place, although when 
he groups Plato and Philolaus together as employing the same principles 
he uses the more abstract singulars. In light of this it is tempting to sup
pose that Damascius is referring to an actual text when he suggests that 
Philolaus used the term "mixed" (see Philebus 2 3c I I -d I )  to refer to things 
that are a combination of limiters and unlimiteds. F2 of Philolaus clearly 
refers to this class of things that both limit and are unlimited, but the term 
"mixed" (lllKTOS) is not used there. 

Testimonium A 24 

Nicomachus, Arithmetica introductio 2 .26 .2  ( 1 35 . I O  Hoche) TIVES 
OE OVTTJV [ TTJV IJEO'OTT)TO] apJJOVlKTJV KOAEicr6at VOJ-ll�OUO'lV 
aKoA.ovews Cl>tA.oM:cp &1ro Tov TiapE1recr6m mlcr1J yec..>JJETptKfj 
apJJOVl<;£, yec..>JJETplKTJV Se apJJoviav cpacri TOV KVj3ov clTIO TOV KOTa 

5 Ta Tpia OlOO'TijJJOTO TJPIJ00'6at iO"CxKlS icra iO"CxKlS' EV yap TIOVTl 
Kvj3cp floe ti JJEcr6TT)S evoTITpi�eTat. TIAevpai JJEV yap TiavTos Kvj3ou 
eicriv tj3, ywvim Se Tj, ETiimoa Se ? · JJEO'OTT)S O:pa 6 Tj Tc';w ? Kai Twv 
tj3 KOTa TTJV apJJOV1Ki]v. [cf. Boethius, Arith. 2 .49] 

lamblichus, in Nic. I I 8. 23  evpT)JJO 8' mhi]v [JJOVO'lKTJV 
&vai\.oyiav] q>OO'lV eT vat Baj3uA.wviwv Kai Ola nueay6pou TIPWTOU 
eis nEAAT)VOS i:A.6elv. evpiO'KOVTOl yovv TIOAAoi TWV nueayopeiwv 
avTfj KEXPT)IJEV01 wcrmp 'AptcrTalos 6 KpoTU>VlCxTT)S Kai TiJJOlOS 6 

5 /\oKpos Kai Cl>tA.6A.aos Kai 'ApxvTas oi T apaVT\v01 Kai O:A.A.ot 
TIAEious Kai IJETa TOVTO nt..aTc..>V EV T(i) TtJJaicp . . . [cf. Nicom. 
Arith. 2g. I ( I 44.20 Hoche)] 

Some, following Philolaus, believe that it [the mean] is called har
monic from its attendance on all geometric harmony, and they say 
geometric harmony is the cube from its having been harmonized in 
all three dimensions, equal times equal times equal [e.g. 3 x 3 x 3] . 
For this mean is reflected in every cube. For in every cube there are 
I 2 sides, 8 angles, and 6 surfaces. Then, 8 is the mean of 6 and I 2 in 
accordance with the harmonic proportion. 
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They say that it [musical proportion] is a discovery of the Babylonians 
and through Pythagoras first came to the Greeks. At least, many of 
the Pythagoreans are found to have used it, such as Aristaeus of 
Croton, Timaeus of Locri, Philolaus and Archytas of Tarentum, 
and many others, and after this Plato in the Timaeus. 

A U T H E N T I C I T Y  

Before discussing these testimonia i t  is necessary briefly to consider the early 
Greek theory of means. The later tradition is fairly consistent in presenting 
a coherent account of Greek knowledge of the means. The first three means 
are said to have been known by Pythagoras or his followers, Plato, and 
Aristotle. Plato's immediate successors, notably Eudoxus, are said to have 
developed the fourth, fifth, and sixth means, while certain Pythagoreans 
sometime after Eratosthenes found four more to round out a total of ten 
means (Nicom. Arith. 2.22 [ 1 22 . 1 1 Hoche] ; Iambi. in Nic. 1 00. 1 5 ) .  lf we 
turn from the testimonia to primary sources we find this scheme basically 
confirmed. Already in Archytas (F2) and Plato ( Timaeus 35b d f) there 
is clear evidence for knowledge of three means. Archytas calls these the 
arithmetic ( the second term exceeds the third by the same amount as 
the first exceeds the second, e.g. 1 2, g, 6) ,  geometric (as the first term is to the 
second so is the second to the third e.g. 8, 4, 2 )  and subcontrary (hypenantia 
- the part of the third by which the middle term exceeds the third is the 
same as the part of the first by which the first exceeds the second e.g. I 2, 8, 
6 ) .  However, he also uses the name harmonic instead ofsubcontrary, once 
saying that it is what "they" call the subcontrary and once saying that it is 
what "we" call the subcontrary. Indeed, the later tradition assigns the 
replacement of the name "subcontrary" with the name "harmonic" to 
Archytas and Hippasus ( Iambi. in Nic. I 00.22; I I g. I 6; I I 6. I ) .  The puzzling 
inconsistency between "we" and "they" in F2 of Archytas should perhaps 
be removed by emending the first "they" to "we", in which case this frag
ment of Archytas would very much support the idea that he introduced the 
name "harmonic" for the third mean. The juxtaposition of Hip pas us and 
Archytas as both introducing the term is somewhat problematic in that 
Hippasus (first half of the fifth century) is likely to have been active a full 
hundred years before Archytas, so that it is hard to see how they can jointly 
be said to have been the first to use the name "harmonic." At any rate F2 
makes clear that Archytas did use the name "harmonic" and moreover 
that he is evidently taking over a theory of three means from his predeces
sors in which the third mean was called subcontrary. 

Thus, while the ascription of the knowledge of the three means to Pytha
goras himself must remain uncertain, F2 of Archytas makes it likely that all 
three were known before Plato in the fifth century and not just assigned to 
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earlier Pythagoreans on the basis of Plato's use of them in the Timaeus. 
Knowledge of these means in the fifth century is further corroborated by 
the fact that Theaetetus (4 1 4-369 Be) used the three means to classify 
different types of irrational lines. This testimony suggests that Theaetetus is 
using an already existing classification of means to help in dealing with 
irrational lines rather than that Theaetetus himself invented the classifica
tion of means (Eudemus, in Pappus Comm. on Euclid 10 r . I ;  2 . I 7  [63, I 38 
Junge and Thomson] ) .  For more on early Pythagorean use of means see 
Burkert ( I 972: 440ff) . 

The testimonia in A24 make two claims about Philolaus and the theory 
of means. The first suggests that he gave the name "harmonic" to the 
harmonic mean because it is displayed in the cube which he called "geo
metric harmony." The second says that he used what is called "musical 
proportion," i.e. a proportion in four terms which combines arithmetic and 
harmonic proportion e.g. the series I 2, g, 8, 6. Thus these reports are not 
saying the same thing, although they are not unrelated in that the har
monic mean has a role in the "musical proportion" and the cube as "geo
metric harmony" is seen as embodying the harmonic proportion in the 
series I 2, 8, 6 which is obviously part of the series I 2, g, 8, 6 which embodies 
the "musical proportion." 

To start with the second passage, that Philolaus knew of and used the 
"musical proportion" ( I  2, g, 8, 6) is very probable in light of the musical 
theory found in F6a. In fact when lamblichus says Philolaus is "found 
using" the musical proportion he may well be referring exactly to F6a. The 
"Pythagorean diatonic" scale which is presented there is very naturally 
derived from representing notes an octave apart by the progression 6, I 2 
and then filling in the arithmetic and harmonic means (6, 8, g, I 2) .  These 
mean terms in fact mark the boundaries of two fourths (8 : 6 and I 2 :  g) 
which are joined by an interval of a whole tone (9 : 8 - see Barker I g8g: 48) . 
Furthermore, this "musical proportion" is just a combination of the har
monic with the arithmetic proportion, both of which have been shown to 
have probably been known when Philolaus was active (second half of the 
fifth century) . 

The first testimonium is a little more problematic. As we have seen, 
there is no particular problem with Philolaus knowing about the harmonic 
mean, but there are some difficulties with making him the originator of the 
name harmonic. First, as we have seen above, a clear tradition supported 
by F2 of Archytas suggests that Archytas (perhaps following Hippasus) 
was the first to use the name "harmonic." Second, the reason given for 
Archytas' (or Hippasus') coinage of the name harmonic (i.e. because the 
proportion was important in music theory - Iambi. in Nic. I 00.24) is plausi
ble, while the reason given for Philolaus' coinage is very tortured. 

The first problem could be avoided by assuming that Nicomachus is not 

I 6g 



G E N U I N E  F R A G M E N T S  

saying that Philolaus originated the term "harmonic" for the third mean, 
but rather that Philolaus gave a novel explanation of the term which was 
already in existence, having been first coined by Hippasus. The second 
problem is not so easy to deal with. Nicomachus says that "some . . .  
following Philolaus, thought that the harmonic mean got its name from the 
fact that it "attends upon all geometric harmony." So far this is not very 
helpful, since we do not know what could be meant by "geometric har
mony." He then tells us that "geometric harmony" is the cube and that the 
harmonic mean is always found in a cube because it has I 2  sides, 8 angles, 
and 6 surfaces. Thus, the harmonic mean gets its name because it occurs in 
every cube and the cube is called "geometric harmony." What is so un
satisfactory about this explanation is that lots of things can be called a 
harmony, just about anything in Philolaus' cosmos in fact. Therefore to 
seize upon the fact that the cube is called harmony is to seize upon some
thing that is not very distinctive. One cannot help feeling that something is 
missing in this text or that there is something that we do not understand, 
for as it stands the explanation of the name harmonic is contrived and 
incredibly weak. 

Burkert ( I  972: 268 n. I 39) has tried to make a connection between the 
assertion here that the cube was called "geometric harmony" and an ob
scure passage in Anatolius (30 = Theol. ar. 6. I I ) . Anatolius reports the 
Pythagoreans as saying that "a henadic fiery cube lies about the middle of 
the four elements, the central position of which Homer also knew, as he 
shows when he says ' [Tartarus] is as far below Hades as heaven is from the 
earth. ' "  Burkert speculates that this fiery henadic cube might be equated 
with the central fire in the middle of Philolaus' cosmos which he also calls 
a unit (ev) and the first thing harmonized. This might in turn be con
nected with Philolaus' name of "geometric harmony" for the cube. How
ever, as Burkert himself notes, the Anatolius passage with its reference to 
Homer clearly suggests a geocentric system which cannot be made to fit 
with Philolaus. Moreover, surely we would expect that the central fire 
would be circular or spherical in shape both because of being called "the 
hearth," which was traditionally thought of as circular, and because of 
considerations of symmetry, given that it is in the center of a sphere. 

If we set aside this passage of Anatolius, we are left with no other refer
ence to the cube or any other geometric shape except the sphere in Phi
lolaus. Certainly Aristotle's reports emphasize the role of numbers for the 
early Pythagoreans and make little mention of geometrical figures, which 
seem more associated with Plato and the Academy. There is the lone report 
that Philolaus said that "Geometry is the starting-point and mother city of 
the sciences" (A7b) ,  which could be used to support Philolaus' honorific 
name of"geometric harmony" for the cube. However, given the paucity of 
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our evidence for Philolaus' views on geometry, I think that i t  is impossible 
to decide whether we should accept the explanation of the name "har
monic" which Nicomachus ascribes to Philolaus as being a genuine early 
Pythagorean idea. 

I 7 I  
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Fragment 4 

Stobaeus, Eclogae 1 . 2 1 .  7b ( 1 . 1 88.5 Wachsmuth) Kai mxvTa ya 
IJCxV TCx YIYVC.VO"KOIJEVa ap!61JOV exovTJ. ov yap OTIWV < oT6v > TE 
OU5EV o\he VOT)6f)IJEV Ot/TE yvc.vcr6f)IJEV OVEV TO\JTC.V. 

2 apt6�eiv y OTIWV TE F C>TI wv TE GVME C>TIWV <oT6v) TE Boeckh oT6v TE Meineke 
2-3 ov yap . . .  TOVTW desunt PYR 3 OUT' evof)6rwev cOT' eyvwcr6rwev FGVME corr. 
Boeckh TOVTW FVE TOUT� G TOVTOV M, Wachsmuth, DK 

And indeed all the things that are known have number. For it is not 
possible that anything whatsoever be understood or known without 
this. 

A U T H E N T I C I T Y  

The brevity of this fragment makes i t  very difficult to be sure of its authen
ticity. It is preserved in Stobaeus between F2 and Fs both of which are 
authentic, but this does not guarantee anything about F4, since Stobaeus 
does preserve spurious fragments elsewhere. However, there is certainly 
nothing in F4 that arouses immediate suspicion. Nothing in the terminol
ogy or style is particularly Platonic or Aristotelian, nor are there strong 
connections to the pseudepigrapha. The expression "having number" does 
occur in Plato and Aristotle, but is not distinctively Platonic or Aristotelian 
and in one place where it occurs in Aristotle the reference is specifically 
to the Pythagoreans (De caelo 268a w) , which rather speaks for it as a 
genuine Pythagorean locution. It also occurs in a couple of passages in the 
Hippocratic corpus which are likely to be contemporary with Philolaus (see 
below) . 

The only serious argument that has been advanced against its authentic
ity is based on the contention that Aristotle does not assign epistemological 
concerns to the Pythagoreans and that such concerns are foreign to the 
Presocratics. But it has been shown in the discussion of the authenticity of 
F3 that such arguments are flawed in several ways. 
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C O M M E N T A R Y  

General nature of the argum.ent: F3 argued about the nature of TCx 
ovTa ("the things that are") on the basis of what was required for there to 
be something that knows. In F4 attention is turned from "the things that 
are" to "the things that are known" (Ta y1yvc.um<61Jeva) .  It is here that 
Philolaus begins his study of knowledge in its own right rather than just as a 
control for determining the nature of reality. All of the discussions of the 
"world-order" (KOO"IJOS) and "the things that are" are based on the division 
of things into limiters and unlimiteds. The discussion of objects of knowl
edge in F4 makes use of a new concept, ap!61JOS ("number") .  

From Aristotle (Metaph. 1 .5) onward scholars have regarded "number" 
as the basic principle of Pythagorean metaphysics. Zeller ( 1 923: 446) says 
that "The most generally distinctive doctrine of the Pythagorean philoso
phy is contained in the proposition that number is the essence of all things, 
that everything, in its essence, is number." It is therefore striking that 
"number" is only invoked in epistemological and never in cosmological 
contexts in the surviving fragments of Philolaus. To be sure, limiters and 
unlimiteds are sometimes related to the even and the odd (F5 ) .  Never
theless, the exclusive use of limiters and unlimiteds with regard to "the 
things that are" suggests that these concepts are derived independently of 
considerations about the nature of number. 

xal nO:v'"t"a ya fLO:v : For the use of ya IJCxv see Denniston ( 1 954: 347ff) . He 
points out that the ye usually goes closely with the preceding word. There
fore, in this case it puts special emphasis on TTCxvTa (all the things known) . 
The combination of ye IJTJV with other particles, such as Kai here, is very 
rare ( r 954: 350 ) .  The combination usually has an adversative or progres
sive force. Without a broader context it is impossible to be sure which is the 
case here, but the use ofKai suggests that it is progressive. The combination 
ya IJCxv occurs again in F5 where it seems progressive. 

'"t"cX yLyvwax6fLEVIX : See the commentary on yvc.ucroviJevov in F3. 

&:pL8fLOV lxov'"t"L : Before addressing the meaning of this phrase as a whole 
it is important to elucidate the distinctive Greek conception of number 
(ap!61J6s - on what follows see the helpful discussions of Burkert 1 972: 
26o-6 and Nussbaum 1 979: 88-93) .  Since the fundamental studies of 
Stenzel ( 1 933: 25ff) and Becker ( 1 957:  2 r ff) it has been recognized that 
"number' for the Greeks is not usually an entity separate from ordinary 
things, but rather "an ordered plurality" of things of some sort. When 
Aristotle (Physics 2 1 9b6-7) distinguishes between "number with which 
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we count" ( apl61JOS Cl) apl61JOVIJEV) and "number as that which is being 
counted" (ap161JOS apl61JOVIJEVOS) , the former corresponds more closely to 
our usual understanding of number as something we use to count things, 
while the latter is the notion, more common in Greek authors, of number 
as the ordered plurality which is counted. Becker suggests ( I  95 7: 2 I )  that 
these latter "numbers" are best rendered by expressions such as "couple" 
or "dozen," since such terms are always tied to the objects counted. We do 
not usually think of "a dozen" abstracted from any particulars, but always 
of a dozen eggs or doughnuts, etc. Since the Greek concept of ap161J6S 
usually refers to a concrete ordered plurality, it naturally follows that it 
usually refers to whole numbers and not to zero or to fractions or to irration
al numbers. Thus, the notion of the average family having 2t children 
produces ludicrous results on this conception of number since one pictures 
a concrete ordered plurality and wonders what the t child looks like (the 
top half? the bottom?) . It should be noted, however, that, on such a con
ception of number, ratios (as distinct from fractions) could be referred to 
as "numbers" (ap161Joi) ,  since they just state a relationship between two 
ordered pluralities of things (e.g. the ratio 4 : 3  might express the relation
ship of two ordered pluralities such as the number of times two different 
strings vibrate in a given time) .  In a passage in Plato's Republic "number" 
does in fact seem to be used in this way. At 53 I C I -2 Plato describes the 
Pythagoreans as searching for "numbers" (ap161Jovs) in heard harmonies, 
where he can only be referring to the Pythagorean connection of whole
number ratios to musical concords ( 2 :  I is the octave, 4 :  3 is the fourth, 
etc . ) . Thus the usual meaning of ap161J6s is "an ordered plurality," but it 
can also be used of the relations between different ordered pluralities, as the 
Republic passage shows. 

With this as background it is necessary to explicate what Philolaus 
means by the expression "having number" (ap161JOV exovn) .  The natural 
assumption would be that it meant "having an ordered plurality" in the 
sense of being constituted by an ordered plurality in some sense. The sim
plest example of something having an ordered plurality would be just a 
collection of a certain number of things, such as eight apples. This sense 
would seem to be represented in Plato's Theaetetus ( I g8c i-2 ) ,  where the 
arithmetician is described as counting "either the numbers themselves in 
his own head or some set of external things that have a number" ( tr. Cornford 
- mhos TIPOS miTov atiTCx i\ aAAO Tl TWV E�W oaa EXEI Cxpl61J6V) . 

But in many cases "having a number" is more complex than just being 
a set of things with count. At De caelo 268a i O- I 3  Aristotle says that the 
Pythagoreans thought that the whole world was summed up in the number 
3 and then continues "for end, middle, and beginning have the number of 
the whole, and they have the number of the triad' " (TEAEVTTJ yap Kai IJECJOV 
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Kai 6:pxt1 TOV 6:p!61JOV EX El TOV TOV TTOVTOS, TaVTO oe TOV Tf}S Tp!6:5os) . Here 
having the number of the whole is not just being three distinct things, but 
constituting a specific type of ordered plurality such that we say that it 
is a whole, i.e. something with a beginning, middle, and end, although this 
plurality is also triadic. Similar uses which refer to complex ordered plural
ities which are not just groups of countable objects can be found in the 
Hippocratic corpus. Thus in On Fleshes (8 .6r 2L) seven-month and nine
month babies are said to survive because they "have a number that divides 
evenly into sevens" (exel TOV 6:pl61JOV CxTpEKEO es TCxS ef3001JCxOas) . Having a 
number in this case seems to mean that they are governed in some essential 
way by ordered pluralities. A similar passage is found in On Generation 
(7 .484L) where the author explains that lame parents can still produce 
healthy offspring, because "the lame part has the same number as the 
healthy part" (exel yc'xp TOV 6:p!61JOV TTCxVTO TO TTETTT)PWIJEVOV Tc'i) vylei') . In 
this case "number" has almost the sense "constitution" where the reference 
is to the proper constitution of the body by the four humours. In light of all 
these passages it seems justifiable to conclude that things "have number" in 
so far as they are constituted in some fashion by ordered pluralities or 
relations between ordered pluralities. Thus, in the last passage the human 
body has number in so far as it is constituted by the properly ordered 
plurality of four humours and in the penultimate example infants have 
number in so far as their birth was governed by pluralities that are divisible 
by seven. Burkert seems to endorse this view of what it means to "have 
number" when he says that to say that something has number is to say that 
it is involved in certain numerical relationships ( r 972 :  267) . 

Nussbaum makes the important point that in light of all these parallels 
there is no reason to assume that when Philolaus talks of things "having 
number" he is referring to some "mysterious abstract entity" ( 1 979: 92) 
mixed up in things that makes them knowable. However, Nussbaum's own 
interpretation of "having number" is interestingly different from the one 
that I have developed so far. She lays particular emphasis on the connec
tion between counting and number and concludes that what has number 
"has whatever makes something countable" which is roughly equivalent to 
"has peras"or limit ( r 979: 92 ) .  This interpretation lays emphasis on the 
minimum conditions for something to be countable, i.e. that it must be a 
limited thing, marked off from other things. Such an interpretation goes 
closely with Nussbaum's understanding ofy1yvwcn<e1V as the simplest type 
of cognitive activity. Philolaus, according to Nussbaum, is giving the mini
mum conditions for the minimal type of cognitive activity to occur. 

However, this interpretation simply does not accord with the Greek uses 
of "number" and "having number" which have been discussed above and 
which Nussbaum herself uses. The difficulty is in Nussbaum's paraphrase 
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of "number" as "what makes something countable" and thus as roughly 
equivalent to "limit." The examples given above show that "number" 
( ap!61J6s) is the ordered plurality which is counted, it is not what makes that 
plurality countable. The number is the four humours in proper balance, it is 
not the conditions which make us able to distinguish the four humours. 

If number is not "what makes something countable," then it is much less 
plausible to identify it with limit as Nussbaum does. Moreover, the frag
ments of Philolaus appear to keep the two concepts quite separate from 
each other. F6, for example, in agreement with F I  and F2, treats limiters 
and unlimiteds as the two basic "starting-points" (apxai) from which the 
cosmos arises. Number is not mentioned until a third concept is intro
duced in order to hold the limiters and unlimiteds together, harmonia. Once 
harmonia is introduced suddenly number appears on the scene in the guise 
of the whole-number ratios that govern the concordant musical intervals. 
Indeed, if number and limit were equivalent in the way Nussbaum suggests 
one would wonder why Philolaus introduces the concept of number at all 
since the concept of limit alone would do. 

Finally, Fs, which Nussbaum does not discuss, points to an elaborate 
theory of number. The final clause says that each thing in the world "gives 
signs" of one of the "many forms of number." This surely suggests that each 
thing in the world is associated with a specific number or specific numerical 
relationships. We would then know each thing in so far as we grasped the 
distinctive numerical relationships associated particularly with it. In light 
of this, when Philolaus says that things are known in so far as they have 
number, it certainly looks as if he is not arguing simply that to grasp them 
at all they have to have what makes things countable, i.e. limit, but rather 
that we gain correct understanding of things in so far as we recognize the 
specific numerical relationships of which they give signs. In conclusion 
then, the phrase "having number" (ap161JOV exovTl) signifies much more 
than that something is countable. Things that "have number" are consti
tuted by systems of numerical relationships, the simplest of which is the 
series of natural numbers. 

o·nwv < oiov) TE : This is Boeckh's emendation for the OT!&>V TE of the 
manuscripts which does not produce sense. Meineke's oT6v TE would also 
work, but keeping OTIWV makes the more emphatic statement that nothing 
whatsoever is known without number. This emphasis accords very well with 
the use ofya IJcXv in the first part of the fragment which emphasizes that all 
things that are known have number. 

oil-rE VOY)OijfLEV oii-rE yvwaOijfLEV : The pamng of voeiv with y1yvw<rKEIV 
admits of a variety of explanations. Without a larger context it is difficult 
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to feel secure about their respective meanings. However, a few points can 
be made about their relation. First, since the beginning of the fragment 
makes its point only in terms of YIYVW01<EIV (TO: YIYVW01<6�evcx) , if voeiv 
introduced a significantly more sophisticated cognitive process, we would 
expect some special emphasis to be put on it. Such emphasis could have 
been achieved by putting VOTJeft�ev after yvwa6fi�ev in sequence ("nothing 
can be either yvwa6fi�ev [as I just said] or VOTJ6fi�ev [new point] ) ,  or by 
using an emphatic conjunction such as ov5e ("not even") .  As it is, VOTJ6fi�ev 
and yvwcr6fi�ev are put on an equal basis by the OVTE . . .  oOTE construction. 
Further, since VOTJeft�ev comes before yvwcr6fi�ev it seems awkward to take 
it as introducing a new phase of the argument. Thus the structure of the 
argument casts doubt on Nussbaum's view ( I 979: 88) that F 4 extends 
Philolaus' argument from y1yvwaKEIV (which she takes to be the most 
basic cognitive activity) to voeiv (knowledge in a Parmenidean sense) . 
Instead, the structure indicates that VOTJeft�ev is very similar in meaning 
to yvwcr6fi�ev, and that no significant distinction is being made between 
them. They seem to be paired simply for emphasis without any significant 
distinction being made between them. (Thus in my translation, "nothing 
is understood or known without this," the distinction between "under
stood" and "known" is not important; they simply reinforce each other.) 
We should thus accept "understand" as the meaning ofvoeiv here, which is 
in fact its commonest meaning in early Greek thought. 

Nun1ber as a condition for knowledge: The second sentence of F 4 
indicates that having number is considered to be necessary for something to 
be an object of knowledge: "For it is not possible that anything at all be 
understood or known without this ." Barnes goes further to say that the 
fragment "suggests that 'having a number' is a sufficient condition for 
know ability" ( I  982: 390) . It does seem quite plausible that Philolaus 
believes that our knowledge of a thing simply consists in our knowledge of its 
"number." Certainly, there is no hint as to other conditions which objects 
ofknowledge must meet besides having a number. However, given the state 
of the evidence we cannot conclude with certainty that for Philolaus num
ber is not only a necessary but also a sufficient condition for knowability. 

Fragment 5 

Stobaeus, Eclogae r . 2 r . 7c ( r . r 88.g Wachsmuth) 8 ycx IJCxv 
apt61JOS EXE1 Svo iJeV iStcx eis,, mptcrcrov KC:Xl &pTlOV, Tphov Se CxTT' 
CxiJ<J>OTEpwv IJ1X6EVTU>V apT10TTEP1TTOV. EKC:XTEpw Se TW eiSeos 
TTOAAcxt iJop<pcxi, &s eKcxcrTov o:VTo af11Jcxivet. 
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2 EXTJ JJEV SUo GME 3 B<crrepcp M Tcj) GM 4 as MSS ws Usener roho 
scripsi roh' roho FGVME cximxVT6 Gaisford c:xV TroiT6 Heeren O"T)JJaivet Heeren 
OT)JJOiVEI FGVME 

Number, indeed, has two proper kinds, odd and even, and a third 
from both mixed together, the even-odd. Of each of the two kinds 
there are many forms, ofwhich each thing itself gives signs. 

A U T H E N T I C I T Y  

The authenticity of this fragment is supported most strongly by its close 
correspondence to what Aristotle tells us about fifth-century Pythagorean
ism. At Metaphysics g86a I 7-20 Aristotle reports that the Pythagoreans 
thought that the even and the odd were the elements of number and that 
the one was from both of these and was thus both even and odd (To 8' ev 
e� 6:�-tcpoTepc.uv eTvCXI TO\hc.uv [ Kai yap &pT1ov eTvCXI Kai TTEPITT6v] ) .  Theon 
(22 .5-9) reports that Aristotle (F igg) said the same thing about the one in 
his special treatise on the Pythagoreans and here the Pythagoreans are said 
to have called the one "even-odd" (810 Kai 6:pT10TTEPITTOV KOAeicr6CXI TO ev) .  
I t  is obvious that this is exactly the account of the number I given in F5 of 
Philolaus. Moreover, this account of the one is central to neither Plato nor 
Aristotle, nor is it ever found in the Pythagorean pseudepigrapha collected 
by Thesleff. Thus, it seems overwhelmingly likely that F5 should be re
garded as genuine and as the probable source for Aristotle's report. 

C O M M E N T A R Y  

hnportance of the fragtnent: F5 is the only fragment that focuses on 
number itself and subdivides it into two primary kinds, the even and the 
odd. To these is added a third kind, the "even-odd," which is a mixture of 
the first two. The two primary kinds are then divided into many forms "of 
which each thing in the world gives signs."  This last point is exceptionally 
important because it is a clear attempt by Philolaus to try to characterize 
the relation between numbers and things, and this relation has been one 
of the central puzzles in interpreting Pythagoreanism since the time of 
Aristotle. 

Thus, one of the central questions is what exactly Philolaus meant by 
saying that individual things "give signs of numbers." A second related 
problem raised by the fragment is to determine what relation, if any, there 
is between the threefold division of number here in F5 and F2's threefold 
division of things into limiters, unlimiteds, and things that both limit 
and are unlimited. This second question is particularly pressing because 
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Aristotle's presentation of the Pythagoreans seems to simply equate the 
even with the unlimited and the odd with the limiting. 

The relation between odd and even and l.llniters and unlin1iteds: 
Aristotle's initial presentation of the Pythagoreans in the Metaphysics ( r .5, 
g85b23ff) focuses almost entirely on number. I t  is clear that he is not just 
presenting a list of Pythagorean doctrines, but rather "telling a story" that 
attempts to make sense of the Pythagorean outlook as a whole. This story 
is necessarily selective and leaves out important points in order to preserve 
coherence. Aristotle sees the origin of Pythagorean philosophy in their work 
with the 1Ja6TJIJOTa, which, in Aristotle's mind, included straightforward 
mathematical subjects such as arithmetic and geometry, but probably also 
astronomy and harmonics. Because of their work in these areas, so Aris
totle's story goes, they came to believe that the principles of numbers, 
which were the primary elements in the 1Ja6TJIJOTO, were the principles of 
all things. I have shown elsewhere that Aristotle's repeated statements that 
for the Pythagoreans "all things are numbers" or are "from numbers" can 
be shown, on the basis of the text of Aristotle himself, to be Aristotle's own 
statements of what Pythagorean philosophy amounted to rather than any
thing that the Pythagoreans literally said (Huffman r g8 r ) .  In addition 
to this it is clear, once again from Aristotle's own testimonies, that this 
account of the Pythagoreans in terms of mathematics also distorts by omis
sion. Based on what is said in Metaphysics r ·5 we would conclude that the 
principles of all things were the principles of numbers and that these were 
identified as the even and the odd. Limiters and unlimiteds are only men
tioned once (g86a r g - they are also mentioned in the table of opposites) 
and then only as adjectives to describe the even as unlimited and the odd 
as limited. 

When Aristotle returns to the Pythagoreans later in the same chapter 
(g87a 14 ) ,  in his summary of the first principles which had been proposed 
by his predecessors, he says that the Pythagoreans had in a similar manner 
to others proposed two first principles. Based on what we have read so far 
we would naturally suppose that these two principles would be the odd and 
the even. What we get instead is the assertion that the unlimited and the 
limit are the two Pythagorean principles. The passage is confusing, because 
Aristotle also mentions the one and seems to treat it as equivalent to limit, 
but, leaving that problem aside, it is striking that only the unlimited and 
the limit are mentioned and not the odd and even. However, Aristotle 
emphasizes that the Pythagoreans do not treat the unlimited and the limit 
as attributes of other entities such as fire or water, but rather as the essence 
of those things of which they are predicated. Aristotle concludes from this 
that the essence of all things will be number, which clearly shows that he is 
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thinking of the limit and the unlimited as somehow equivalent to numbers. 
In light of the earlier passage in the Metaphysics, the connection probably is 
simply that Aristotle is thinking of the unlimited as the even and the limit 
as the odd. In his commentary on the passage Alexander explicitly says 
that the even and the odd are being treated as the substrate of things, and 
that when Aristotle talks of the unlimited as the essence of that of which it 
is predicated he is thinking of it as predicated of the even. While it is clear 
that Aristotle is still thinking of the principles of numbers as the principles 
of things in this passage, what is striking is how naturally it came to him to 
use the limit and the unlimited as the two basic Pythagorean principles, 
when they are really peripheral in his "story" of Pythagoreanism. This 
clearly indicates that the limit and the unlimited must have been promi
nent and well known principles for the Pythagoreans so that Aristotle could 
assume his readers knew of those principles independently of his own ex
planation. Of course this is exactly what is suggested by Plato's Philebus and 
most importantly by the fragments of Philolaus. 

Thus it is clear, from what we have seen so far, that Aristotle virtually 
equates the even and the odd with the unlimited and the limit, and in fact 
treats the first pair as primary in so far as it accords with his story of the 
origin ofPythagoreanism in mathematics. A few chapters later in the Meta
physics ( I  .8) he is still telling the same story. Pythagorean principles are 
abstruser than those of others who have written on nature and in fact ill 
suited to explain the natural world and particularly inappropriate to ex
plain motion. Once again this is seen as the result of the origin of those 
principles in mathematics. It is interesting in this passage, however, that 
when he lists the basic principles of the Pythagoreans he lists limit and 
unlimited side by side with odd and even. This suggests that Aristotle found 
both sets of principles in the Pythagoreans, but here at least he does not 
identify them, suggesting that the identification may not have been quite so 
clear in the Pythagoreans themselves. 

One final passage continues Aristotle's presentation of the close connec
tion between the unlimited and the even. At Physics 3·4 Aristotle discusses 
the Pythagorean view of the unlimited as part of his general review of his 
predecessors' accounts of that concept. He concludes by asserting that for 
the Pythagoreans the unlimited is even, and goes on to assert that the even, 
entrapped by the odd, gives things their unlimitedness. Thus, Aristotle 
once again shifts to the even as the most basic principle which is used to 
explain the unlimited aspect of things. 

What can we conclude from these accounts of Aristotle? The story Aris
totle is telling about the Pythagoreans is likely to have led to a considerable 
over-emphasis on the role of number and on the role of the even and odd 
as the principles of all things, at the expense of the role of limiters and 
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unlimiteds which Aristotle's own text shows to have been commonly 
accepted Pythagorean first principles. The question that must be answered 
then is the extent to which the identification of the unlimited with the even 
and the limit with the odd was explicitly made by the Pythagoreans, as 
opposed to being made by Aristotle himself in his attempt to give a persua
sive account of Pythagoreanism. This brings us back to the fragments of 
Philolaus. 

There is a prima facie case for supposing that there is a connection 
between the two triadic divisions made in the fragments, although it is not 
necessary to regard them as identical. It is not merely that both F2 and F5 
present a division into three kinds. The parallels are more extensive. In 
both cases two of the classes are made up of constituents that are opposed 
to each other (limiters�unlimiteds, odd�even) .  But even more importantly 
the third kind in each case is not a proper kind at all, in that it is derived 
from the other two and is in fact a combination of the elements in the two 
opposed classes. In F2 the third class comprises things that result from the 
fitting together oflimiters and unlimiteds. In F5 the third kind is composed 
of the even and the odd "mixed together" ( Cxllq>OTepv.w lliX6EvTwv) and is 
called the "even-odd." Such similarities suggest that the two triadic sys
tems might be related. 

On the other hand there are clear indications that there was a sharp 
distinction made between limiters and unlimiteds and the even and the 
odd. Most obviously, in the three fragments ( I ,  2, 6) which focus on the 
exposition of the basic principles of the cosmos only limiters and unlimiteds 
are mentioned and never the even or odd or number. Number is only 
explicitly introduced in connection with the problem of knowledge (F 4) 
and in F5 even and odd are first introduced as kinds of number, not as 
principles of all things. 

Thus, the fragments of Philolaus make it tolerably clear that for him the 
even and the odd were not equated with unlimiteds and limiters, but at the 
same time F5 does construct the triad of two basic classes of number (even 
and odd) and one derived class (even-odd) in a way that is parallel to the 
triad of limiters, unlimiteds, and things that are both limiting and unlim
ited. What is suggested is a parallelism between two sets of concepts which 
are in fact used in separate domains. Limiters and unlimiteds are used 
when discussing the basic principles of the cosmos and all the things in it, 
and in cosmology, while the even and the odd come in as part of the 
discussion of the role of number in explaining how things can be known. F5 
gives strong support for this view since it asserts that individual things in 
the world "give signs" of the forms of numbers, which certainly suggests that 
we first grasp things as simple appearances and then on further examina
tion see that they are only completely understood when we see the "forms 
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of number" to which they point. Thus, we first perceive the audible con
cords of the octave, fifth, and fourth and only after further examination 
see the numbers to which they point (i.e. the ratios r : 2, 3 :  2, and 4 :  3) . 
Aristotle's interpretation seems to be that if we gain true knowledge of 
things by learning the numbers of which the phenomena give signs, then 
these numbers have a strong claim to being what things really are. How
ever, the fragments of Philolaus give no indication that he in fact came to 
this conclusion, and instead indicate that he kept limiters and unlimiteds 
distinct from numbers. 

What then is the nature of the connection between unlimiteds and 
limiters and even and odd for Philolaus? Fs is simply not explicit enough 
to provide firm evidence. However, it is tempting to see Philolaus as sup
posing that if numbers are going to give us secure knowledge of what is 
presented in the phenomena, then there ought to be some connection 
between numbers and phenomena. Thus, if we see phenomena primarily as 
limiters and unlimiteds and their combinations, then it would be natural 
to try to connect these three types of things with similar divisions in the 
numbers by which we come to have secure knowledge of them. Thus it 
might be tempting to say that the main divisions of number, i.e. the even 
and odd, correspond in some sense to the basic phenomenological concepts 
of unlimiteds and limiters. The thought may be that we come to know 
unlimiteds and limiters in so far as we identify the even and odd num
bers that correspond to them. Things give signs of numbers which give us 
knowledge of those things, but things are not therefore said to be numbers, 
nor are unlimiteds said to be even numbers or the limiters said to be odd 
numbers, although we may come to know them through seeing the even 
and odd numbers to which they point. 

Barnes has denied that there is any connection between the even and the 
odd and the unlimited and the limit, and argues that since Aristotle em
phasizes the connection "this is the chief reason for doubting that Philolaus 
was the main source for Aristotle's account of fifth-century Pythagoreanism" 
( r g82: 390) . His main reason for doubting any tie between the two pairs of 
concepts is that "it does not . . .  lead to any clear overall understanding of 
Philolaus' theory of principles." Given the scanty nature of the evidence it 
is impossible to arrive at any absolutely clear account, but I believe that the 
sketch which I have given above ofhow the limiters and unlimiteds might 
have been thought to be connected with odd and even is at least plausible. 
This is a far cry from Aristotle's identification of the two pairs of terms, and 
Barnes is right to reject such an identification. Aristotle may have come to 
an unjustified conclusion in this regard, but it is still obvious that the 
Pythagoreans whom he discusses are working with all the same concepts 
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that Philolaus did (limiters, unlimiteds, number, even, odd ) .  I t  seems 
pretty implausible to me to suppose that Aristotle is basing his account of 
Pythagoreanism on a book by a different Pythagorean, of whom we have 
no knowledge, and who used all the same concepts as Philolaus, but who 
differed by explicitly equating the even and odd with limiters and un
limiteds. Certainly, it is more reasonable to explain Aristotle's difference 
from what is found in the fragments of Philolaus as the result of his inter
pretation of what is going on there, especially since we have ample evi
dence that Aristotle typically presents the views of others under a heavy 
interpretation. 

Barnes cites two subsidiary arguments against any connection between 
limiters and unlimiteds and odd and even. First, he points out that since F4 
suggests that "having number" is a sufficient condition for knowability, if 
unlimiteds "have" numbers they will be knowable. This, he argues, con
tradicts F3 which says that the unlimited is unknowable. However, there is 
in fact no contradiction since I have shown above that F3 in no way implies 
that the unlimited is unknowable. Furthermore this doctrine is in fact con
tradicted by what we find in other fragments. Thus, after ascribing the 
view that the unlimited is unknowable to Philolaus, Barnes himself ( r g82: 
392) recognizes that this is a "baseless prejudice" which is "implicitly con
tradicted the third type of fact to which the end of Fragment 2 appeals." 
Once we see that F3 does not say that the unlimited is  unknowable, we can 
agree with Barnes that it is a baseless prejudice, but also confidently reject 
it as a prejudice that Philolaus held. 

Barnes's second point is that the use of1.1opq>al in Fs ties having a number 
with having a shape. However, since unlimiteds have no shape they cannot 
have a number. It is of course true that 1-!0pq>ai often has the meaning 
"shape"; however, it is not true that it always carries that connotation. 
Indeed, in the most prominent use of the word in Presocratic philosophy it 
clearly does not have any connection to shape. When Parmenides (F8.53) 
chides mortals for positing two forms (1-!opq>ac;) , these two forms turn out to 
be fire and night, which I would suppose to be two things which would be 
least likely to be thought to have a shape. In fact fire and night are good 
examples of what Philolaus meant by unlimiteds, so that Parmenides' use 
of 1-!0pq>ac; here shows that it need not have the connotations of shape and 
can very well be applied to Philolaus' unlimiteds. 

Thus, I do not think that Barnes has shown that there is any basis in the 
fragments we have for denying a connection between unlimiteds and even 
numbers, and limiters and odd numbers. Moreover, while Aristotle's sim
ple indentification of the two pairs must be rejected, the parallelism 
between F2 and Fs and the natural assumption that there would be some 
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connection between Philolaus' ontological principles and his epistemolog
ical principles supports the idea that the two sets of principles were in
tended to be parallel along the lines I have sketched above. 

ya. fLcXV : See the note on F 4· This is probably a progressive use, as Denniston 
suggests ( 1 954: 349) . F5 might well have followed on a general discussion 
of number's role in knowledge, such as is suggested by F 4· In that case ya 
(JcXV would indicate the transition to the detailed discussion of the divisions 
within number itself. In fact, the manuscripts run Fragments 2 and 4-7 
together without any divisions. I t  seems to me quite possible that what are 
usually designated F4 and F5 should be regarded as one fragment. Boeckh 
( I 8 I 9: 58-9) prints them as one fragment. 

i6La. d6YJ : iEila has a double significance in this fragment. First, it indicates 
that the two classes belong properly to number and to no other domain 
(e.g. animals) . Second, and more importantly, it marks off the first two as 
the "proper" classes of number as opposed to the third derived class which 
is introduced next. 

The standard rendering of eio11 here as "kinds " or "types" (Burkert 
I 972: 264, Barnes I 982: 389, etc. )  is clearly right. Burkert cites Democritus 
FI I as another pre-Platonic instance of this meaning of eToos (yvw(JTlS 51: 
ovo eiaiv ioea1, ti (JEV yv11cri11, ti 51: O"KOTiTl - "of knowledge there are two 
kinds, legitimate and bastard") .  This classificatory use is also common in 
the Hippocratic Corpus and is particularly used, as it is here in Philolaus, 
with numbers. See for example Surgery 3 ( ooiyf)s (JEV ovv ovo eioea - "There 
are two kinds oflight [i.e. ordinary and artificial]" ) ,  and Nature of Man I5 .  I 
( oi TIAEiO"TO\ TWV TIVPETWV yivovTa\ Cx1TO xot..f)s· eioea OE crcpewv EO"Ti TEO"crapa 
- "Most fevers come from bile. There are four kinds of them") .  For further 
discussion of this use and more examples see Gillespie ( I  9 I 2: I 83ff) . 

In a famous article Taylor ( I 9 I r )  argued that eToos has a meaning that 
almost always has some overtones of structure or shape and never really has 
a pure classificatory sense of "kind," "class," or "species." Gillespie's care
ful study has shown that this is false and that that there are many cases in 
which it has a virtually pure classificatory sense. Taylor also argued that for 
the Pythagoreans Eio11 referred to "patterns of numbers" and that the 
Pythagorean use had significant influence on the technical use of the term 
elsewhere in Greek. But Gillespie shows that the use of the word in the 
Hippocratic Corpus can be explained very well without any reference to 
the Pythagoreans. He finds two basic senses. First, it is used in a mainly 
physical sense to refer to the form of a bodily object where sometimes the 
outer visible form is emphasized (see the frequent sense "physique" in Airs, 
Waters, and Places) ,  and sometimes the inner form or structure. Second, it 
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has a semi-logical classificatory sense which is often found with numbers, 
e.g. "there are two kinds of. . .  " 

Taylor's claim that the term was used to refer to "patterns of numbers" 
by the Pythagoreans might lead us to suppose that when Philolaus uses the 
term here he is making some sort of reference to the so-called Pythagorean 
pebble arithmetic (see Burnet I 948: 99- 1 05) .  In such arithmetic numbers 
are viewed as a group of pebbles set out in a given shape. The evidence for 
such a practice is not extensive. We are told (Theophr. M etaph. I 1 .  I 9 Ross
Fobes) that Philolaus' pupil Eurytus used to equate a given number with a 
given thing in the world (e.g. a man) ,  and then take that number of pebbles 
and arrange them in the shape of a man. Aristotle (Metaph. 1 092b i I 
I 2)  relates this practice to certain unnamed people who arrange numbers 
in figures (oxru.laTa) like the triangle and the square. Again at Physics 
203a wff Aristotle explains the connection between even and the unlimited 
and odd and the limit by comparing the figures obtained by placing odd 
numbers of pebbles in the form of gnomons around the one with the figures 
obtained by a series of even numbers of pebbles placed around the two: 

In the former case just one figure results, a square, whereas in the latter 
case an infinite variety of rectangles result (Burnet I 948: 1 03 ) .  Thus the 
odd numbers of the first figure are associated with one limited shape ( the 
square) while the even numbers of the second figure are associated with an 
unlimited number of rectangles (for further ancient discussions of this text 
see Burkert I 972: 33 n. 27 ) .  

I t  was on  the basis of setting out numbers as patterns of pebbles that 
the later Greek commentators also explained the association of the un
limited with even numbers and the limited with odd numbers. Even num
bers ( = unlimited) do not set a limit to division into equal halves whereas 
odd numbers (limit) do and can only be divided into unequal parts (e.g. 
4, . . I . .  ; 5, . . I . . . - see Burnet I 948: 288-9 for references) . The idea is 
not that even numbers can be halved indefinitely, which is the false expla
nation given by some ancient commentators, but rather that an equal 
division can take place in the case of even numbers since it would fall 
between the points, while in the case of odd numbers it "meets with an 
indivisible unit" and "is at once arrested" (Burnet I 948: 28g) . 

Much of the testimony about this Pythagorean pebble arithmetic is late, 
but the testimony of Aristotle makes it likely that some Pythagoreans, for 
some purposes, thought of numbers as arrangements of pebbles, and Theo
phrastus' report on Eurytus brings this practice closer to Philolaus in so far 
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as Eurytus was Philolaus' pupil. However, i t  would be very rash to con
clude that the mere use of the term eiOT] in F5 is a reference to such arith
metical procedures. No one in the ancient tradition ever directly assigns 
the pebble arithmetic to Philolaus. Furthermore, nothing in F5 directly 
suggests such a conception of numbers nor does such a conception occur 
elsewhere in the fragments of Philolaus. As has been shown above, the use 
of EiOT] here is clearly paralleled by its use meaning "kind" both in the 
Presocratics and in the Hippocratic corpus. In light of this evidence it 
would be a tremendous overreading of the term to find in it a reference to 
Pythagorean pebble arithmetic. 

ap't"l01tEpl't"'t"OV : The first thing that should be noticed about this third kind 
of number is that it is carefully distinguished from the two "proper" kinds of 
number, even and odd. The third kind is not one of the basic elements of 
number, but rather the result of the combination of these elements. 

Given that the third kind is derived from the two proper kinds, odd and 
even, there is still difficulty in determining what numbers might fall into 
this class. What numbers can properly be described as even-odd? Nothing 
in F5 itself gives an answer to this question, but two answers are given by 
the ancient tradition: ( 1 )  "the one" or (2 )  even numbers whose halves are 
odd (e.g. 6 or 1 0) .  The best evidence is that "the one" was the "even-odd" 
number for the early Pythagoreans. In two passages where he refers specifi
cally to Pythagorean doctrine (Metaph. g86a2o and F 1 99) Aristotle identi
fies the one as a combination of the even and odd, and in the latter case he 
explicitly uses the same word we find in F5, 6:pTlOTIEPJTTov. 

The explanation given for this identification is that since when added to 
even numbers it produces an odd number, but when added to odd numbers 
it produces an even, the one must participate in both the nature of the odd 
and of the even (F 1gg) . This is not a very satisfying explanation since all 
odd numbers produce the same result, and it is not clear whether it was the 
Pythagorean explanation or that of someone else trying to make sense of 
things. Other passages suggest that Aristotle saw the one as a sort of inter
mediate stage between the basic principles of even and odd, and numbers 
(e.g. Metaph. g86a 1 7-2 1 and Alex. in Metaph. 4 1 .9) . Even and odd first 
come together to produce the one ( the "even-odd") ,  and then the one 
generates the rest of the series of even and odd numbers. But this looks like 
Aristotelian interpretation since, although F5 does present the "even-odd" 
as derived from the even and the odd, it certainly does not suggest that this 
"even-odd" generated the rest of the numbers. The even and odd are not 
in fact presented as "principles" of number in F5, but rather as simply 
"kinds" of number. Still, the identification of the "even-odd" with the one 
suggested by Aristotle will work in F5, and appears to be strongly sup-
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parted by F7. I n  F7 the first thing "fitted together" is called "the one in the 
center of the sphere." As I will argue below, this is not a reference to the 
number r ,  as Aristotle takes it to be, but it is an assertion that unities arise 
from the "fitting together" of dissimilar elements (limiters and unlimiteds) . 
Thus, it would make sense that the number which symbolizes unity, the 
one, should be regarded by Philolaus as also a combination of dissimilar 
elements, even and odd. 

The other tradition which maintains that the class of the even-odd con
sists of even numbers whose halves are odd is neither so closely tied with 
early Pythagoreanism in the tradition, nor supported by the fragments of 
Philolaus. The earliest reference to this notion of even-odd is in Aristotle 
F 47, which is drawn from pseudo-Plutarch, De musica. Parts of the fragment 
contain what are explicitly labeled as Aristotle's own views and these por
tions are usually taken to be from an early work of Aristotle. In section 
twenty-four the harmonia is said to consist of the unlimited, the limiting and 
the even-odd. In what follows it is just assumed that the unlimited is the 
even and the limit is the odd. The numbers 1 2, 9, 8, and 6 which can be put 
in ratios that correspond to the basic musical concords are said to embody 
the even, the odd, and the even-odd. 1 2  is said to be even as is 8, 9 is odd, 
and 6 is called even-odd. Barker ( 1 984: 23 1 n. r 64) argues that this account 
is purely Pythagorean and should not be assigned to Aristotle. I would 
agree that it is unlikely to represent Aristotle's own views, but it might have 
been found in Aristotle's work in the mouth of a character of a dialogue, 
as it does bear some of the marks of Aristotelian interpretation of Pytha
goreanism. At any rate this passage of Aristotle does not assign this view of 
the even-odd to any Pythagoreans, while the view that the one is the even
odd is unambiguously assigned to fifth-century Pythagoreans in the texts 
discussed above. Other texts that present the understanding of the even
odd as even numbers with odd halves are late (e.g. Iambi. In Nic. 22.8ff) . 

While the even-odd understood as the one will work in Fs and is even 
supported by F7, taking the even-odd as even numbers whose halves are 
odd only produces confusion in Philolaus. If the even-odd is equated with 
even numbers whose halves are odd, then it becomes merely a subdivison 
of the even and Philolaus' "neat classification is spoiled" (Burkert 1 972:  
264 n. 1 24) . 

Barnes regards the clause in Fs which refers to the even-odd as an inter
polation ( 1 982: 632 n. 3 1 ) ,  but his argument is not convincing. His first 
point is that the third type of number plays no obvious role in Philolaus' 
system. If we were dealing with an author whose work survived intact, this 
type of argument might be forceful, but it is very slippery in the case of 
Philolaus where we have such fragmentary remains. To excise a passage in 
this case we would need evidence not just that there was no clear role for the 
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even-odd, but that i t  was inconsistent with what Philolaus says elsewhere. 
I hope that my discussion of the fragment as a whole at least suggests that 
there are plausible ways to connect the one as even-odd both with the unity 
that is fitted together out of dissimilar elements in F7 at the beginning of 
Philolaus' cosmogony and also with the general class of things that both 
limit and are unlimited. It is of course also important that Aristotle clearly 
shows that some fifth-century Pythagoreans accepted such a threefold 
division of number. 

Close inspection of the language ofFs also goes against Barnes's proposal. 
He argues that if three kinds of number are listed in the first part of the 
fragment, it is very odd that the second part of the fragment goes on to talk 
of "each of the two kinds" (El<<rrepw oe TW eioeos) . But this is not the great 
difficulty Barnes supposes it to be, since in the first part of the fragment it 
is emphatically asserted that there are two "proper" kinds of number and 
that the third kind is thus not a proper kind of number, but a derivative 
kind. It is not at all unnnatural for Philolaus to go on to talk of the two 
kinds of number when it is easy for us to understand them in this context as 
the two "proper" kinds. Furthermore, there are some difficulties, which 
Barnes does not recognize, with regarding the reference to the third kind of 
number as an interpolation. First, how would it come about? The answer 
might seem easy. A later commentator reading the fragment notices that 
only two kinds of number are mentioned but remembering Aristotle's testi
mony inserts in the margin or in the text a reference to the third kind. 
The big problem here is that the later tradition is not very interested in 
Aristotle's account of the Pythagoreans, as Burkert has shown, and the later 
tradition as seen both in the pseudepigrapha and in writers like Nicomachus 
makes virtually no reference to Aristotle's brand of Pythagoreanism. It is 
still possible of course that the interpolator was relying on the interpreta
tion of the even-odd as numbers that are even with odd halves, an interpre
tation which is found in Nicomachus, etc. 

But the biggest problem is that if we regard the interpolation as TpiTov 
OE cm' Cxj..I<J>OTEpwv I-IIX6EVTWV apT!OTTEPITTOV ("and a third from both mixed 
together, the even-odd") ,  other changes will have had to be made in the 
first part of the fragment as well. The position of j..IEV ( "on the one hand") 
right after ovo ( "two") in the first part of the fragment clearly corresponds 
to the position of oe ( "on the other hand") immediately after TpiTov ("a 
third" )  in the supposed interpolation. This problem might be avoided by 
arguing that it is not implausible to suppose that the I-IEV was inserted by 
the interpolator in the first part of the fragment in order to integrate the 
interpolation into the fragment. This is starting to stretch things, but even 
bigger problems arise when we realize that the use of i81cx ("proper") to 
describe the first two kinds of number loses most of its force if a reference to 
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the third derived (and hence "improper") kind of number does not follow. 
Thus, both the IJEV and the iB1cx in the first part of the sentence are prepar
ing us for the third kind of number, and it is quite implausible to suppose 
that both were inserted by the interpolator, especially when the only reason 
to think there was an interpolation in the first place, i.e. that the role of the 
third class of number in Philolaus' philosophy is unclear, is so shaky. Barnes's 
suggestion that the reference to the even-odd is an interpolation must thus 
be rejected and we should regard the even-odd as referring to the one. 

One problem does remain for associating the one with the even-odd. As 
Zeller points out ( I  923: 455 n. I ) , "we should scarcely expect the one to be 
described as a separate species." Indeed, if we accept that the third class of 
number has only one member, the one, this does not correspond well to the 
third mixed class of things in F2 , which surely has more than one member. 
Of course, this difficulty could be taken to show that there is no connection 
between the threefold division of numbers in F5 and the threefold division 
of things elsewhere, but we should not jump to this conclusion too soon. 

As was suggested in the introductory remarks on this fragment, Phi
lolaus' idea seems to be that limiting things are associated with and known 
through odd numbers, while unlimiteds are tied to even numbers. What 
about the third class of things, that was "fitted together" out oflimiters and 
unlimiteds? This class of things in fact seems to be the focus of Philolaus' 
interest and to be the class of things that show the order of the world. In so 
far as things are ordered they are combinations of limiters and unlimiteds 
held together by harmony (F6 ) .  But how are we to gain secure knowledge 
of such things? In answering this question it is important to notice first that 
it is appropriate that this class, which consists of things unified through 
harmony, should be related to the number which is the symbol of unity, the 
one. By treating the one as itself a unity of diverse components, the even 
and the odd, Philolaus has heightened this symbolism. However, granted 
that the one as even-odd is an excellent symbol for the whole mixed class of 
things, it cannot serve to give us knowledge of the great variety of things in 
the mixed class; they cannot all be known through the same number one or 
they would all be the same. If even and odd numbers are already in use for 
knowing individual limiters and unlimiteds, what numbers can be left to 
give us knowledge of the compounds oflimiters and unlimiteds around us? 

If we look at the concrete examples of harmony or "fitting together" 
which Philolaus gives us in F6, an answer suggests itself. The examples of 
harmony given there are the concordant musical intervals which are said 
to correspond to the numerical ratios 2 :  I ,  3 :  2, 4 :  3· It is crucial to note 
that in each of these ratios an even and an odd number are mixed ( the 
octave [ 2 :  I ] is a problem since 1 is not simply an odd number, but it 
does contain the principle of the odd in it according to Philolaus) . Thus, 
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I suggest, Philolaus thought that things that were fitted together out of 
limiters and unlimiteds were known by grasping the ratio consisting of an 
even and an odd number which uniquely determined them. So that the 
audible concord of the fourth comes to be known securely when we see the 
ratio 4 :  3 to which it "points." Properly speaking, "numbers" ( ap16�oi) for 
the Greeks were only whole numbers and would not include ratios. But 
when Plato (R. 53 1 c2) describes the Pythagoreans as looking for numbers 
(ap16�ovs) in "heard harmonies," it is surely ratios of numbers to which he 
is referring. This suggests that it would not be impossible for Philolaus to 
think of ratios ofwhole numbers as a class of numbers (6:pt6�oi) , especially 
when he goes out of his way to note that this is in fact not a "proper kind" 
(iota ei811) .  

I n  summary, I believe that the even-odd is a derived class of numbers 
whose first member is, as the ancient tradition indicates, the one, but which 
also includes numbers that consist of even and odd numbers combined in 
ratios (e.g. 2 :  r ,  4 :  3, and 3 :  2 ) .  This class of numbers corresponds to the 
third class of things in F2, which consists of members that are harmonized 
from both limiting and unlimited constituents. The even-odd numbers are 
the numbers by which these harmonized things are known. This connec
tion of course remains conjectural, but I believe that it is a plausible way 
to make sense of both F2 and Fs of Philolaus and Aristotle's testimony 
that there was a connection between the even - odd dichotomy and the 
unlimited - limiter dichotomy, although my suggestion does not identify 
the two as Aristotle does. 

exa't"Epw lie 't"W d6eo� : The word El<aTepw ("each of two") clearly picks out 
just the two proper kinds of number, even and odd. Burkert makes the 
suggestion that, since this sentence goes on to say that each of these two 
kinds of number has "many forms," the implication may be that the third 
kind of number does not have many forms. This would be further evidence 
that the third kind of number, the even-odd, is simply "the one" and thus 
does not have many forms ( 1 972: 264 n. 1 24) . My account of the third class 
of numbers suggested that Philolaus may also have included in it ratios of 
even and odd numbers. If this is so, my reading of this sentence is simply 
that Philolaus is focusing on the two proper kinds of number, even and odd, 
and pointing out that they have many forms. It would also be true that the 
derived class has many forms, but this variety is the direct result of the fact 
that there are a variety of forms of the primary classes and hence Philolaus 
makes no special mention of it. 

no"A"Aal. !J.Opcpa{ : Like eT8os, �opcp{J can mean simply "kind" or "form" in a 
classificatory sense (TioAAai ye TIOAAois eicn crv�cpopai J3poTwv, j �opcpai 81: 
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5!o:<pepovcnv - "The misfortunes of mortals are many and widespread, and 
they differ in kind" Eur. Ion 382; see also Plato R. 397c5) ,  and that is the 
most likely meaning here. It is also similar to eT5os in that it more often 
refers to the "form," "shape," or "appearance" of a thing and is often a 
synonym of eT5os, although it is a much less common word. When a distinc
tion is made between the two terms it seems that "eT5os denotes the appear
ance of the kind, what is common to the individuals, while IJOp<pT'j is the 
individual form of appearance" (J. Behm in Kittel r g65) .  Although this is 
a judgment made on later Greek it seems to have some validity in earlier 
texts as well. Thus in the Hippocratic corpus a passage from On the Sacred 
Disease ( r 6.2 r )  reports that clay jars stored under ground or in the house 
are said to S!o:i\i\6:crcre1 TT']v IJOp<pt']v es hepov eT5os. Since IJOp<pT'j is the direct 
object of the verb "change" it would seem to refer to the actual appearance 
of the jug while eT5os is the new "form" in the sense of a "kind" of shape. 
This distinction between eT5os as the more general term and IJOp<pT'j as the 
more particular works well here with the classificatory senses in Fs, since 
eT5os is in fact used to refer to the two most general kinds of number, 
whereas IJOp<pT'j is used in reference to the specific forms of those two gen
eral kinds. As in the case of eT5os, there is no reason to assume that the 
simple use of the word IJOp<pT'j implies that Philolaus is referring to the rep
resentation of numbers by shapes in the Pythagorean pebble arithmetic. 
Parmenides F8.53 shows that for a Presocratic the use of IJOP<ptl need have 
no reference to physical shape. 

What then are the "many forms" of the two basic kinds of number? The 
most obvious answer is that they are the even and odd natural numbers. 
Thus the individual odd numbers (3, 5, 7, 9 . . .  ) would be the "many 
forms" of the odd that limiting things point to, while the individual even 
numbers (2 ,  4, 6, 8 . . .  ) would be the "many forms" of even to which 
unlimited things point. Things which both limit and are unlimited will 
"give signs of" both even and odd numbers, i.e. they will be best under
stood in terms of ratios of even and odd numbers. 

There are of course many problems in working out the details of the 
correspondence between limiters and unlimiteds and even and odd num
bers. Undoubtedly this is just another of the many Presocratic "bluffs" 
where a bold theoretical structure is proposed without much empirical 
grounding. The impulse behind the correlation between numbers and 
things is presumably the belief that all phenomena will turn out to be 
numerically determined in the same way that the concordant musical 
intervals were discovered to be. However, there is one particular problem 
with this correlation of numbers and things that requires comment here. I t  
has seemed very awkward to a number of commentators that things which 
are unlimited turn out to have number, whereas anything that has number 
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would appear ipso facto to be limited and definite. However, most of the 
difficulty here comes from mistaken applications of later conceptions of 
what it means to be unlimited to Philolaus' unlimiteds. 

To begin with, it is clear that Philolaus' unlimiteds are not unlimited in 
the radical sense that many scholars assume, i.e. totally without limits in 
any respect. If there were such an entity, there could only be one, since 
there would be no way to distinguish one totally unlimited entity from 
another. That this is not what Philolaus is talking about is clear first of all 
from the fact that he always talks about unlimiteds in the plural. This 
surely suggests that there are a plurality of unlimiteds that can be distin
guished from one another and which therefore have some recognizable 
characteristics. Moreover, F2 freely talks about unlimiteds as if they were 
readily observable and distinguishable in the phenomenal world. In the 
introduction I have argued that unlimiteds include aspects of the world 
which have readily identifiable characteristics, but which are not defined 
by any particular amount. Examples would be breath, fire, earth, etc. If 
this is what Philolaus has in mind, I think that it is not at all implausible 
for him to think that the qualitative characteristics of such things are 
determined by number in some way. Thus, in Philolaus' system all the 
stuffs ("unlimiteds") in the world, all the structural principles ("limiters") 
in the world, and all combinations of stuffs and structural principles have 
number and become known when we grasp that number. 

&� i!x«a-rov «u-ro OYJJLCllVEL : There are several difficulties with the text here. 
OT)I..laivel is Heeren's conjecture for 5111Jaivel which occurs in all the manu
scripts, but which is an impossible word. The change is easy and makes 
good sense and has accordingly been accepted by most editors. 

a\JT6 is my emendation of the manuscripts ooiT' miT6. The commonly 
accepted reading is a\JTavT6, the Doric equivalent to eavT6. Such a reading 
simply will not work syntactically. Scholars translate as if it were the nomi
native intensive agreeing with EKaCJTov ("each thing itself") ,  yet, as Burkert 
notes ( 1 972 :  264 n. 1 2 1 ) , in all other instances ooiTooJT6 is used as a re
flexive. My emendation produces the sense given in the usual translation. 
The manuscript reading can be explained as arising through dittography 
rather than as preserving a Doric form. 

EKaCJTov is also confusing at first sight. The only antecedents immediately 
available are the two "kinds" of number. However, these were picked out 
by EKaTepw ("each of the two") at the beginning of this sentence and it 
would be odd now to use EKaCJTov. Further, ifEKaCJTov did refer to the "two 
kinds," the relative clause would merely repeat the thought of the main 
clause ("of each of the two kinds there are many forms which each [of the 
two kinds] gives signs of" ) .  There are two other possibilities for the refer-
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ence of EKCXO"TOV. I t  could mean "each thing" and thus provide a general 
reference to the sensible world (Burkert 1 972 :  264, Barnes r g82 : 38g) . Or, 
if this fragment is in fact to be joined with F4, it might reasonably be taken 
to mean "each thing that is known." This last possibility need not differ 
greatly from the former ("each thing") ,  since the things that are known 
may be coextensive with the individual things in the world. 

Thus the individual things that are known in the world stand in the 
relation ofcrTJI..lCXlvetv to the many forms of each kind of number. What sort 
of relation is indicated by crrwcxive1? In Heraclitus Fg3 the lord at Delphi is 
said "neither to speak plainly (/\eyet) nor conceal (KpVTTTE!) but to give a 
sign (crru.lcxivet) ." When someone or something "gives a sign," they do not 
display the meaning on the surface, but rather give indications that point 
to a meaning that is not immediately obvious. Thus in Democritus F2 1 2  
sleep in the daytime is said to indicate some bodily trouble, etc. I n  Plato the 
verb is often used of what an argument shows (e.g. Gorg. 5 1  r b7 ) .  What is 
shown is not obvious at first glance, but the result of reasoning. 

The use of O"fliJO:iVEI in F5 suggests that the individual things that are 
known do not directly manifest one of the many forms of each of the kinds 
of number. Each thing, rather, gives indications of or points to one of these 
forms. Thus, when we hear the musical interval of an octave, the ratio of 
r :  2 is not given to us on the surface, but is pointed to by further study of 
the phenomenon. This relation of "pointing to" remains somewhat vague, 
as did Plato's notion of "participation" in a form. However, as Aristotle 
emphasizes, the Pythagoreans have less difficulty in that they do not think 
of the numbers that are pointed to as separate from the things which do the 
pointing, but rather as in some way part of them. 

Testimonium A7a 

Plutarch, Q.uaest. conv. 8.2. 1 ,  7 1 8e YEWfLE-rp{cx KaTCx TOV <l>t/.6/.o:ov 

ci:pxl) )((XL fLYj't"p07t0Alt;j ovcra TWV OAAWV (1Jcx6twcl:Twv) . . .  

1 <I>1MAaov Hubert <l>iAwva earlier edd. cpiAaov T 

Geo�netry being, as Philolaus says, the source and the �nother
city of the rest (of the mathematical sciences) . . .  

A U T H E N T I C I T Y  

The difficulty of determining the authenticity of such a short text is com
pounded in this case by the fact that the name Philolaus (<l>tA6Acxov) is 
introduced by emendation for the nonsensical <piAcxov of the manuscripts. 
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However, the suggested textual emendation of <Dtf..6f..aov for q>if..aov in fact 
presupposes a very plausible error of transmission, the loss of a syllable by 
homeoteleuton. This is much more likely than the error that would produce 
the <Dif..wva suggested by earlier editors. Moreover, the content of the frag
ment gives no strong reason for doubting its authenticity and both its diver
gence from the typical characteristics of the Pythagorean pseudepigrapha 
and its connections with other, genuine, fragments of Philolaus allow us 
to comfortably regard it as representing Philolaus' actual views (Burkert 
accepts it [ 1 972 :  249] ) .  However, its form suggests that it could just as well 
be an apophthegm passed down orally (as F r 6  probably was) ,  as a sentence 
from Philolaus' book. 

Consideration of the context of the fragment shows strikingly how it 
diverges from the later Platonizing tradition of the Pythagorean pseudepi
grapha. I t  is cited in the second question ofBook 8 ofPlutarch's Table Talk. 
The question under discussion is "What Plato meant by saying that God is 
always doing geometry." The first speaker, Tyndareus, addresses the ques
tion by appealing to Book 7 of the Republic where geometry, along with four 
other mathematical sciences (l..la6THJaTa - arithmetic, stereometry, astron
omy, and harmonics) ,  is praised because the true study of it draws us away 
from the world of the sensible and directs us towards the intelligible realm. 
Now the problem is that, although Plato does assign this value to geometry, 
he does not anywhere in the dialogues single out geometry as having a 
unique value in relation to the other mathematical sciences. In Republic 7 it 
is simply the second of five sciences listed. Thus, Plutarch has to turn to 
another source which suggests that geometry has some sort of primacy 
among the mathematical sciences, and this source is Philolaus. Immedi
ately after bringing in the idea of geometry as "the source and mother-city" 
of the other sciences, the text continues along Platonic lines, pointing out 
the power of geometry to lead the understanding upward and turn it in a 
new direction. What is striking about the fragment from Philolaus is that it 
stands out in a heavily Platonic context as something not derived from 
Platonic doctrine. This is in direct contrast to the Pythagorean pseudepi
grapha which both in content and terminology follow Plato and Aristotle 
very closely. None of the pseudepigrapha collected by Thesleff, nor the 
later Pythagorean theorizing found in Nicomachus, assigns geometry the 
focal role in the mathematical sciences. The implication is in fact usually 
that arithmetic is the science with the best claim to being a starting-point 
(expxi]) .  The Platonic derivation scheme makes number primary, and Aris
totle refers to arithmetic as more exact than geometry (Metaph. 982a26ff
Cn<ptj3ecnepa yewiJETpias) . It is only much later than Plutarch that the Neo
platonist Proclus (fifth century AD ) comes to replace the Pythagoreanizing 
emphasis on arithmetic (Nicomachus and Iamblichus) with geometry as 
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the primary mathematical science (O'Meara I g8g: I 66ff) . I t  seems very 
likely that a forgery would stick to the standard view which assigns arith
metic the first place among the sciences. Thus the idiosyncrasy of the asser
tion of the primacy of geometry at this early date speaks for the authenticity 
of the fragment. 

I ts authenticity is also supported by its accurate reflection of the develop
ment of mathematical science in Greece during Philolaus' time and by con
nections to important themes elsewhere in Philolaus such as the method of 
positing "starting-points" for each field of inquiry. Particularly important 
is the strong similarity between the centrifocal image of the mother-city 
here and two other centrifocal images elsewhere in Philolaus, the central 
fire and the navel (oj..upaAos) as the center of the human being. These points 
will be developed in the commentary. 

C O M M E N T A R Y 

Extent of the fragutent: It seems natural to call it a fragment rather 
than a testimonium, since it is likely that at least three of the words are 
Philolaus', even if the full wording of the sentence cannot be recovered. 
"Geometry" and "mother-city" must surely come from Philolaus, since 
they provide the central image of the fragment. On the other hand "source" 
(expxi]) could be Plutarch's word introduced to elucidate "mother-city." 
However, given that Philolaus uses expxi] prominently in the genuine frag
ments (F6, F I 3, A27 ) ,  it seems reasonable to suppose that this word too 
belongs to Philolaus. Finally, it is uncertain what word Philolaus used to 
refer to the other mathematical sciences. It might have been �cx6i]�a-ra, 
which does occur in Archytas F I ,  or he might have referred to individual 
sciences, either with an abstract term (music, astronomy) or with a descrip
tion of their subject matter, without using a general term. 

fLYJTponoA.t� : What is most noteworthy about the fragment is, of course, the 
splendid image of geometry as the "mother-city" of the other sciences. 
Somewhat surprisingly, �1"]Tp6noAIS is not a very common word in what sur
vives of ancient Greek literature. Herodotus uses it four times, Thucydides 
seven, and Plato once ( Critias I I scs) . It appears in none of the genuine 
writings of Aristotle (although it does appear at Rh. Al. I 420b22 and Oec. 
I 348a I 2 ) .  In its literal sense it primarily refers to the "mother-state" which 
sends out colonies (e.g. Corinth is called the �1"]Tp6noAIS of Corcyra at 
Thuc. 1 .24) , although it is also used of more general relationships such as 
that of Athens to the Ionians (Hdt. 7 ·5 I ) .  It is important to note that the 
mother-city was viewed as the origin of the colony in more than just a 
spatio-temporal sense. The colonists also looked upon the mother-city as 
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the source of their institutions, and represented this ritually by taking fire 
from the sacred hearth of the mother-city to kindle the sacred hearth of the 
colony (Graham 1 964: 25) . 

Philolaus appears to be the first author to have applied the word meta
phorically. But the same metaphorical use is found not much later than 
Philolaus in the Hippocratic treatise On Fleshes (late fifth or early fourth 
century BC) . Later examples come from the pseudo-Aristotelian Rhetoric 
to Alexander ( I 420b2) ,  Chrysippus ( apud A then. 1 04b - the Gastrologia of 
Archestratus is called the mother-city of the philosophy of Epicurus) ,  and 
Diodorus Siculus ( 1 . 2 - history is called the mother-city of philosophy) . In 
the amusing example in Chrysippus the point is that the Gastrologia is  the 
mother-city not only as the starting-point of Epicurean philosophy, but 
also as its central continuing motivation. Diodorus' use is similar in that, in 
context, his point seems to be that history by preserving the memory of 
noble deeds provides the continuing motivation for the virtuous action 
which is the goal of philosophy. (It  might also be that Diodorus means that 
history provides the general experience from which we draw the general
izations of philosophy. ) Thus, these two examples portray the mother-city 
both as the necessary starting-point and also as providing continuing sup
port for the "colony." 

In On Fleshes 4 the usage of the mother-city image is very similar. I t  is 
important to note that this use occurs in a medical writing which is proba
bly only a generation later than Philolaus' book, which itself contained 
medical speculations. Accordingly it is not impossible that there are some 
connections between the passages. Here the brain is said to be the mother
city of the cold and glutinous, while the hot is called the mother-city of the 
oily. In support of the second statement the author of the On Fleshes points 
out that when things are heated and melt they first become oily. Thus, the 
hot is the mother-city not in the sense that it is itself oily, but in so far as its 
action leads to the production of the oily. The case of the brain and the cold 
and glutinous appears to be different. However, the statement is not ex
plained in the text and we must inevitably resort to some sort of conjecture. 
The image would be most parallel with the example of the hot, if the brain 
served the function of producing the cold and glutinous in some way. 
Regrettably, there is no statement of such a doctrine in the On Fleshes. 
There are suggestions later in chapter 4 that there is perhaps a greater 
quantity of the cold and glutinous in the brain, and it may be called the 
mother-city because it contains the most of the cold and glutinous and 
makes them available to the rest of the body. 

This analysis of the literal and metaphorical uses of iJTJTPOTIOAIS indicates 
that to say that something is the "mother-city" of something else is to 
suggest not only that it is the origin or starting-point of that other thing, 
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but also that it has a continuing relationship with its "colony" which 
accounts for the essential characteristics of that "colony."  If we apply this 
understanding of �TlTPOTTOAIS to Philolaus, a coherent and interesting pic
ture emerges. The suggestion would be that geometry is the origin from 
which the rest of the mathematical sciences (�cx6t'J�cna) developed. This 
can be interpreted as what is in fact a correct historical claim, i.e. that 
geometry was the first of the �cx6t'J�cna to be developed in Greece. Cer
tainly, Philolaus' contemporary Hippocrates of Chios is reputed to have 
been the first to develop some sort of a system of elements of geometry. 
However, it is probably also a point about the structure of the mathemati
cal sciences as a whole, i.e. that problem areas in other sciences could be 
illuminated by appeal to geometry (see Burkert I 972:  22 I n. I 4) ·  Thus, 
Philolaus' claim of some sort of primacy for geometry in fact makes very 
good sense in the context of the general development of Greek mathematics 
and in particular in terms of the development of geometry at the hands of 
Hippocrates of Chios in the middle of the second half of the fifth century. 

It is also interesting to note that the image of the "mother-city" has 
important connections to two other images of centrality found in the testi
monia and fragments of Philolaus. As mentioned above, the colonists look 
to the mother-city as the source of their institutions and represent this 
ritually by taking fire from the sacred hearth of the mother-city in order to 
kindle their own hearth. The image of the hearth is also one of the most 
striking features of Philolaus' astronomy, where the heavenly bodies circle 
around an invisible central fire, which is called the hearth. Furthermore, 
in Philolaus' cosmogony the cosmos develops from this central fire as a 
starting-point (F7 and F I 7 ) ,  just as the other sciences develop from geome
try as a starting-point or mother-city. Moreover, when we turn to biology 
we find this same image of growth from the center. In the center of the 
human body is the navel (o�<paAos) which is viewed as the starting-point of 
growth by Philolaus (F I 3) . However, we also know that Philolaus asso
ciated heat with the first growth of the human being, since he argues that 
human beings are constituted out of the hot (A27 ) ,  so that there is a clear 
analogy with the central fire. There is also evidence that the Greeks in fact 
associated the sacred hearth with the navel (o�<paAos) , particularly in that 
the hearth can be seen as rooted in the earth, just as the umbilical cord 
(another meaning ofo�<paAos) roots the embryo in the womo (see Vernant 
I g6g: I 2 I -2, I 57 ) .  Thus, the centrifocal image of the mother-city is used to 
construct a parallel between the structure of the sciences and the structure 
of the cosmos and the human being. 

&:pxi p  As I have argued above (Pt. 11, eh. 3 ) ,  Philolaus follows a general 
methodology according to which he tries to determine a minimum set of 
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starting-points ( expxcxi) required for explanation in each area which he 
investigates. The use of apxf} in this fragment fits perfectly into this sense of 
indispensable "starting-point" of explanation. Thus, Philolaus is develop
ing a hierarchy of mathematical sciences in which geometry occupies the 
ground floor as that science without which the others cannot develop. But 
is it possible to believe that, already in the second half of the fifth century, 
Philolaus had clearly envisioned a canonical group of mathematical sci
ences (1-lcxfrr'H..ICXTCX) with such a structure? Certainly F r of Archytas suggests 
that some sort of special group of mathematical sciences existed before his 
time, because he refers to Toi Tiepi TCx l...lcx6i}l...lCXTcx ("those concerned with the 
mathematical sciences") as if they had been active for some time (for the 
authenticity ofF r  see Huffman r g85) .  Archytas gives four sciences (astron
omy, geometry, arithmetic, and music) to which Plato will add stereometry 
in Republic 7 to make five. Archytas does not really seem to be giving any 
sort of hierarchy in his presentation of the sciences (astronomy comes first 
according to the correct text [Huffman r g85] , followed by geometry) . 
Plato already has arithmetic first, followed by geometry, and the Republic 
passage clearly shows an interest in treating the sciences in their proper 
order. At any rate, Archytas' reference to already existing mathematical 
sciences in the first part of the fourth century makes it not at all implausible 
that a roughly defined group of four sciences (l...lcx&i}l...lCXTcx) was recognized 
by Philolaus in the second half of the fifth century, although we have 
no way of knowing exactly how he would have described each of these 
sCiences. 

However, there is one lingering puzzle. It is in fact the opposite side of 
one of the arguments for authenticity. Despite the fact that A 7a does cor
rectly reflect the fact that geometry was the first of the mathematical sci
ences to develop a rigorous structure, it remains true that it is number 
which has the dominant role both in the genuine fragments of Philolaus 
and in Aristotle's reports on the early Pythagoreans, and that geometry is 
scarcely mentioned. In the face of this, how is it possible that Philolaus 
should assert that geometry and not number or arithmetic should be re
garded as the mother-city of the mathematical sciences? 

There is too much that is unknown to give any firm answer, but the 
following conjecture can be made. For Philolaus numbers consitute the sort 
of objects of knowledge which Parmenides demanded. Geometrical figures 
cannot play this role since they have no determinate value of themselves (if 
you say something is composed of a triangle it is reasonable to ask what size 
of triangle) . However, the geometry of Philolaus' time, although still in its 
infancy, is likely to have a much more developed structure of basic princi
ples and proofs than any other mathematical science (e.g. the work of 
Hippocrates of Chios) . Moreover, the fragments of Philolaus show that he 
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was interested in the basic principles of explanation in a wide range of 
fields. Thus, it may be that he saw geometry with its relatively developed 
set of first principles and method of proof as a model for an even wider 
range of "sciences" than the four Archytas mentions, possibly including a 
science such as medicine. The point would be that, while it is numbers that 
ultimately allow us to know things, it is the model of geometry that we 
should follow in organizing our knowledge and not the relatively undevel
oped science of arithmetic. Number may be the mother-city of human 
knowledge, but it is geometry that is the mother-city of science. 

Testimonium A2g 

Sextus Empiricus, Adversus mathematicos 7.92 wcrTE 6 1-lEV 
'Ava�ay6pas Kotv&s Tov Myov Eq>ll KplT11ptov eTvm· oi Se 
nveayoplKOi TOV Myov 1-lEV cpacrtv, ov KOIVWS Se, TOV 5£ cbto TWV 

fL(Xf)lJfLCXTWV 7tEptytVOfLEVOV ' )((Xf)<l7tEp EAEYE )((XL 0 «<»tAOA(XOc;, 
5 eeoopT]TlKOV TE OVTa Ti)S TWV OAOOV cpvcreoos EXEIV TlVCx crvyyevetav 

TTpos TaVTT]V, eTTeiTTep tm6 Tov 61-1oiov To &1-lotov KaTafl.al-lj3avecr6at 
TTEq>VKev· [F 1 09 of Empedocles is then quoted] . 

As a result Anaxagoras said that reason in general was the criterion. 
The Pythagoreans said that reason was the criterion, but not 
reason in general, but rather the reason that arises from the 
mathematical sciences, just as Philolaus also said, and since 
it is concerned with the nature of whales [they said that] it has a 
certain kinship to that nature, since it is the nature of like to be 
apprehended by like: [F 1 09 of Empedocles is then quoted] . 

A U T H E N T I C I T Y  

I t  is crucial to recognize that the only thing which is ascribed to Philolaus 
here is the belief that the criterion is the reason which arises from the 
mathematical sciences (Burkert 1 972: 249 n. 55) . Boeckh ( r 8 r g: r g r ) ,  DK, 
and Bury in his translation of Sextus mistakenly assign the following state
ment also to Philolaus (i.e. that since like is known by like, the reason which 
knows the nature of the whole must be related to the nature of the whole) . 
Close scrutiny of the structure of the passage in Sextus shows that the latter 
interpretation is very unlikely. Sextus first asserts that the Pythagoreans 
thought that the reason which arises from the sciences is the criterion. In 
support of this assertion he adds the remark "just as Philolaus also says." 
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He then goes on to make a further point about the Pythagorean view. This 
point is added by the connective TE and is still in indirect statement depen
dent on "the Pythagoreans say." If the clause joined by TE is taken as 
depending on "just as Philolaus says," the sentence becomes very awkward, 
since it would start out to be a general assertion about the Pythagoreans 
and then be hijacked by a parenthetical reference to Philolaus which takes 
over the rest of the sentence. Indeed the TE makes little sense if the passage 
is supposed to depend on the immediately preceding "Philolaus said." The 
further point added by Sextus is that the Pythagoreans thought that the 
reason that arises from the sciences must be akin to the nature of the whole 
which it studies, since like is known by like. Sextus then supports this asser
tion by a quotation from Empedocles whom he clearly regards as a Pytha
gorean. Thus, Sextus makes two assertions about the Pythagorean account 
of the criterion and supports each by a reference to something actually 
said by the Pythagoreans, in the first case by a reference to Philolaus and 
in the second by a quotation from Empedocles. To suppose that the second 
assertion belongs to Philolaus, as Boeckh, DK, and Bury do, ignores this 
structure of the passage and awkwardly supposes that a quotation from 
Empedocles is introduced to support a point of view ascribed to Philolaus. 

Once we have identified what Sextus is ascribing to Philolaus, it is 
important to recognize that what is ascribed is under a heavy interpretation. 
This passage is part of Sextus' attempt to determine what the Presocratics 
had to say about the criterion. However, the whole concept of a criterion is 
a Hellenistic creation and to ask this question of the Presocratics is to ask a 
question which they themselves never raised. Thus, Sextus is really report
ing on what each of the Presocratics in effect uses as the criterion. 

Just before turning to the Pythagoreans he discusses Anaxagoras and 
concludes that he like most of the Presocratics came to distrust the senses 
and therefore made i\6yos the criterion of truth. Of course i\6yos has a wide 
range of meanings (saying, discourse, statement, account, explanation, rea
son, measure, ratio, formula, law of the universe - see e.g. Kirk 1 954: 37ff) . 
In determining the meaning here it is important to recognize that it is very 
likely to be Sextus' word rather than anything he found in the fragments of 
Anaxagoras or Philolaus. The context in Sextus emphasizes the contrast 
with the senses as the criterion so that it is most likely that i\6yos is used 
loosely to refer to the whole realm of reasoning and discourse in contrast to 
the realm of sensory experience. There is evidence that Anaxagoras dis
trusted the senses and of course that "intelligence" played a crucial role in 
his system. Sextus' assertion that reason was the criterion for Anaxagoras is 
thus not unreasonable as interpretation, but we must be clear that it proba
bly relies on no specific text. 

If we turn to Philolaus, then, we must recognize that this testimonium 
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certainly does not show that Philolaus said anything like "the reason that 
arises from the senses is the criterion." It is doubtful that any of the lan
guage, including "reason" (i\6yos) , should be ascribed to Philolaus. What 
the testimonium tells us is that Philolaus gave a prominent role to the 
mathematical sciences in his account of the world. This is of course not very 
informative, since this is obvious from the fragments and from Aristotle's 
early accounts of Pythagoreanism. However, it is also clear that the testi
monium could well be based on Philolaus' genuine book and nothing in it 
suggests that it is based on a forged text. Frank ( I 923: 3 I 2 n. I )  pointed out 
that the word TTEplyiyve0"6m occurs both here in the testimonium about 
Philolaus and in Sextus' account of Speusippus at M. 7. q6. But far from 
suggesting that the Philolaus passage reflects Academic ideas this simply 
reflects Sextus' own usage. 

C O M M E N T A R Y  

hnportance of the testbnonium.: While this testimonium need only be 
based on the obvious interest in the mathematical sciences in the fragments 
of Philolaus, it might be connected with A7a where geometry is said to be 
the mother-city of the sciences. If we in turn take this in connection with 
F 4, where Philolaus asserts that nothing is known without number, it is 
tempting to think that there was a section of his book where he directly 
addressed epistemological questions. In response to Parmenides he argued 
that knowledge of the world is possible in so far as the world is governed by 
number, which because of its completely determinant character is a suit
able object of knowledge (F4) . He may then have gone on to stress the 
importance of the mathematical sciences and described a hierarchy among 
them with geometry claiming the most prominent place, because of its de
veloped state relative to the other mathematical sciences in his day (A7a) . 
If this is the case, then Sextus' testimony would be based on more than 
Philolaus' use of the mathematical sciences. It would be based on an ex
plicit assertion of the value of such a group of sciences in understanding the 
cosmos. Philolaus would thus anticipate Plato's assertion of the value of the 
study of the J.lcx6Tll.laTa (mathematical sciences) in the Republic, although 
Plato's reason for pursuing them, their ability to direct us to intelligible 
reality, is completely different from that of Philolaus who saw them as 
the key to secure knowledge of sensible reality, the only reality which he 
recognized. 
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Philolaus' cosmogony 

The primary sources for Philolaus' cosmogony are seemingly very 
meagre indeed (F7 and F 1 7 - about six lines in total) , but they are 
absolutely crucial both for understanding Philolaus' philosophy and 
for evaluating Aristotle's accounts of Pythagoreanism. One of the 
central features of Aristotle's description of the Pythagoreans is his 
claim that they confused the arithmetical unit with a spatial magni
tude and that they "generated" the one and then generated the 
whole cosmos from this one by means of the one breathing in the 
unlimited. At first sight F7 of Philolaus seems to accord so well with 
Aristotle's reports about the generation of the one that scholars have 
generally accepted Aristotle's account of Pythagoreanism and con
cluded that " . . .  there is no distinction between the arithmetic and 
geometric unit, nor between mathematical points and physical or 
sensible bodies" (Kahn 1 974: 1 73) .  However, I believe that close 
consideration of the fragment will show that, while Philolaus was 
interested in the parallels between the generation of the cosmos and 
the generation of the number series, he did not identify the two in 
the puerile way that Aristotle suggests. Furthermore, I will want to 
argue that scholars including Aristotle have misunderstood what is 
meant by "the one" in F7 and that the fragment is not concerned 
with the generation of a "monad with position" at the center of the 
cosmos, but rather with the generation of the famous central fire as 
a paradigm case of the unity of limiter and unlimited. This interpre
tation will show Philolaus' cosmogony to share many features of the 
Presocratic cosmogonical tradition begun by the Ionians, and to be 
tied particularly to the strand of that tradition, developed by Anaxi
mander and Parmenides, which emphasizes the structural features 
of the cosmos. 
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To begin with we need to examine Aristotle's testimony on Pytha
gorean cosmogony with some care. Most of the passages come from 
the Metaphysics, but Pythagoreans are discussed in two passages in 
the Physics (3 -4, 203ai  dealing with the unlimited; 4.6, 2 I 3b22 deal
ing with the void) , and the famous Pythagorean astronomical sys
tem that includes the central fire and the counter-earth is discussed 
in the De caelo ( 2 .  I 3 ) .  One of the most striking features about Aris
totle's testimonia is that the discussion of the Pythagoreans is almost 
always either embedded in a larger discussion of Platonic and Aca
demic views or explicitly compared with Plato's views. In the Meta
physics Plato and the Pythagoreans are often said to agree in treating 
"the one" as a substance and as an element and principle. They are 
contrasted with Empedocles who is said to have reduced "the one" 
to a more basic principle, love (Metaph. gg6as, I OO i ag, 1 053bg) . 
Similarly, in the Physics Plato and the Pythagoreans are said to agree 
in regarding the unlimited as a principle and a substance. On the 
other hand, Aristotle always distinguishes Plato from the Pytha
goreans by pointing out that Plato separated numbers from things 
and regarded the unlimited as a duality composed of the great and 
the small, whereas in Aristotle's view the Pythagoreans identified 
things with numbers and treated the unlimited as a single principle. 
There are indications that this constant comparison with Plato dis
torts Aristotle's account of the Pythagoreans, although it should be 
clear that on a number of points Aristotle is careful to distinguish the 
Pythagoreans from Plato. 

In the Metaphysics Aristotle has two related criticisms of the Pytha
goreans. First, he complains that they confuse the arithmetical unit 
with a material magnitude. Second, he objects to their view that the 
one is generated or constructed and taunts them for not being able 
to say out of what it is constructed. He is emphatic that they ex
plicitly say that it is constructed and that after it was constructed it 
started to draw in the unlimited ( wg i a i s ) :  

cpavepws yap Myovow ws TOV evos O'VOTcx6EVTOS, eh' E� E1rme5wv 
eh' EK xpotas eh' EK O"TIEPIJCXTOS eh' E� wv ernopovcrtv eimlv, 
elievs TO eyytcrTCX TOV erneipov ClTI eiAKeTO Kcxi ETiepcxiveTO \mo 
TOV TIEPCXTOS. 

For they clearly say that after the one was constructed, whether out of 
planes, or surfaces, or a seed, or out rif they know not what, immediately 

203 



G E N U I N E  F R A G M E N T S  

the closest part of the unlimited began to be drawn in and limited by the 
limit. 

Aristotle almost always refers to the Pythagoreans as a group and 
seldom to individual Pythagoreans, but what he says here seems to 
be commentary on F7 of Philolaus. In that fragment there does 
indeed seem to be a generation of "the one," although the frag
ment breaks off before any description of the breathing in of the 
unlimited. 

To 1rpcl:Tov ap�JooBev, To ev ev T4'> IJEO"<¥ TCXS cr<paipas, ecrTia 
KaAehm. 

The first thing fitted together, the one in the center of the sphere, is called 
the hearth. 

It may be that Philolaus gave a further account of how the one was 
fitted together either before or after this fragment, but it also may be 
that he said no more than what we have in F7. In that case, it would 
make sense as a target for Aristotle's attack, since it in fact provides 
no explicit account of the components from which the one is fitted 
together. 

The apparent congruence of the Aristotelian account with F7 has 
led to what may be said to be the standard account of Pythagorean 
cosmogony. This account is well represented by Charles Kahn and 
maintains, following Aristotle, that: 

. . .  the primitive One was conceived not as an abstract unit or 
number but as a unit with position or "a monad with magni
tude" (Met. w8ob2o) . Thus there is no distinction between 
the arithmetic and geometric unit, nor between mathematical 
points and physical and sensible bodies: The same process that 
generates the numbers will generate geometrical solids and the 
visible heavens. ( 1974: 1 73) 

This process is then explained by appeal to Aristotle who says both 
that the unlimited was breathed in and limited by the limit and that 
the void was breathed in and was thought to be a distinguishing and 
separation of things (Ph. 2 I 3b22 ) .  Kahn suggests that this is best 
understood by thinking in terms of the Pythagorean pebble arith
metic. There the numbers are generated by the reproduction of units 
(pebbles) with space in between. The dots are analogous to "the 
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unit or limiting principle; the space between them represents the 
unlimited void or breath that has been 'drawn in and limited. ' " On 
this view, then, the one that is fitted together in F7 is equated with 
the limiting principle and is conceived of as a "monad with posi
tion" devoid of any other characteristics. However, a close reading 
both of F7 and of Aristotle's testimony raises serious problems for 
this view. 

The first thing to recognize is that F7  is a cosmological fragment 
and not a fragment dealing with the generation of the number series. 
This is clear from the fact that the subject of the sentence, "the first 
thing harmonized," is called "the hearth" and is said to be located 
in "the center of the sphere." Now the testimonia about Philolaus 
and Aristotle's own reports about the Pythagoreans make perfectly 
clear that what was located in the center of their spherical cosmos 
was the central fire. It seems certain then that when Philolaus talks 
about something coming to be in the center of the sphere and calls 
that something "the hearth" he must be referring to the central fire. 
But, as soon as we recognize this, the traditional Aristotelian inter
pretation of the fragment goes up in flames, so to speak. For, how
ever bemused by number speculation we might want to suppose 
Philolaus to be, it is impossible to imagine that he confused the 
arithmetical unit with the central fire. For if he did, his arithmetical 
unit is more than a bare monad with position; it is also fiery and 
orbited by ten bodies. 

The standard view also presupposes the identification of the one 
in F7 with the principle of limit which limits the void that is 
breathed in. But this assumption too is simply not in accord with 
F7 or indeed with the most reasonable reading of Aristotle's evi
dence. Philolaus' central thesis about the cosmos is that "Nature in 
the world-order was fitted together out of limiters and unlimiteds, 
both the world-order as a whole and everything in it" (F I ) . In F6 he 
makes clear that the role of "fitting together" ( apj.lovia) in his sys
tem is to hold together the unlike elements, limiters and unlimiteds. 
Thus, when the one is said to be fitted together in F7, this clearly 
means that the one in question (i.e. the central fire) is a compound 
oflimiters and unlimiteds and cannot be identified with the limiting 
principle alone. Further, as Burkert ( 1 972 :  36 n. 38) and Stokes 
( 1 97 1 :  245, 338 n. 27 )  have already argued, there is no explicit tes
timony in Aristotle to support the view that the one is to be identified 
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with the principle of limit, whereas he supplies unambiguous evi
dence that it was regarded as a compound of limiter and unlimited 
and that the numerical one was regarded as a compound of even 
and odd (Metaph. g86ai ]-20 and F i gg) . The passages that some 
have thought to imply the equation of the one with limit are in fact 
best explained as Aristotle thinking in Platonic terms, since they fly 
in the face of direct testimony to the contrary in Aristotle and in Fs 
and F7 of Philolaus. 

The passage at Metaph. g8]a i 6  is particularly revealing of Aris
totle's treatment of the relationship between the one, limiters, and 
unlimiteds. 

The Pythagoreans while they likewise spoke of two principles, 
made this further addition, which is peculiar to them; they 
believed not that the Limited and Unlimited and the One are 
separate entities, like fire or water or some other such thing, 
but that the Unlimited itself and the One itself are the essence 
of those things of which they are predicated, and hence that 
number is the essence of all things. (tr. Tredennick) 

Since Aristotle introduces the passage by talking about two princi
ples, it may seem odd that he goes on to list three, the limited, the 
unlimited, and the one. Because of this and since only one of the 
major manuscripts (A h) includes "and the one" (Kcxt TO ev) some 
scholars have excluded it from the text (e.g. Ross ) .  If "and the one" 
is excluded, then the passage would first mention the pair limited
unlimited and in the next sentence refer to them as one-unlimited 
which would clearly equate the one with the principle oflimit. How
ever, as Burkert emphasizes, Alexander (Met. 47. I  I )  read "and the 
one" (Kcxt TO ev) even though it would be natural for a later Platonist 
to equate the one with limit. This tells strongly in favor of keeping it 
in the text. Furthermore, it is possible to read the passage as an 
instance of Aristotle listing the primary pair of principles used by the 
Pythagoreans (limit and unlimited) to fit them into his characteriza
tion of the Presocratics as having developed just two principles, but 
also going on to list other principles that they used, such as the one 
and numbers. Aristotle's testimony here does accord in a way with 
what we find in the fragments since Philolaus there posits an ulti
mate pair of principles, limiters and unlimiteds, but also goes on to 
specify a third principle, harmonia, and to emphasize the role ofnum-
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her in making things intelligible. The Pythagoreans simply d o  not 
fit into Aristotle's scheme that assigns the discovery of only two 
principles to the Presocratics and the awkwardness of this passage is 
an indication of the misfit. 

However, Aristotle's report on the Pythagoreans here is not only 
distorted by his over-generalization about the Presocratics' treat
ment of causes, it is also influenced by the comparison with Plato. In 
Plato there are two primary principles, the one and the indefinite 
dyad. Aristotle consistently tries to equate these with the Pytha
goreans' limiters and unlimiteds. He recognizes that Plato's unlim
ited is distinct from the Pythagoreans' unlimited in that for Plato 
it consists of a dyad, the great and the small, whereas the Pytha
goreans mention no such duality. However, he does not equally 
recognize that Plato's one cannot be equated with Pythagorean 
limiters and often, consciously or unconsciously, slides from talking 
about the Pythagorean principle of limit to talking about the one. 
That is what seems to be happening in this passage of the Meta
physics, where he first of all correctly lists the one as distinct from 
limiters and unlimiteds, but then goes on a few lines later to mention 
only the one and the unlimited on the clear assumption that for the 
Pythagoreans as for Plato the one and limit are equivalent. How
ever, Aristotle's own constant assertion that the Pythagoreans con
structed the one, an assertion that is borne out by F7 of Philolaus, 
shows that this assumption is wrong, since if the one is a compound 
it cannot be identified with an ultimate principle such as the limit. 

It should be clear then that both the assumptions of the standard 
account of Pythagorean cosmogony, first that what comes to be in the 
center of the sphere is a bare "monad with position" and second that 
this monad is to be equated with the principle of limit, are incom
patible with the cosmogony described in Philolaus. We might 
assume then that Aristotle is talking about some other Pythagoreans 
but, since there are such clear similarities between Philolaus and 
Aristotle's account, it is more likely that he is interpreting Philolaus 
under Platonic influence, as outlined above. My view is that what 
is being described in F7 is not the generation of the arithmetical 
unit, but a cosmogony beginning with the central fire which, like 
everything else that comes to be, is a compound of limiters and 
unlimiteds. There are, however, several things that need to be ex
plained before this view can be accepted. The first problem concerns 
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Philolaus' calling the central fire "the one."  I have argued that this 
one cannot be equated with a Platonic one ( = limit) but have not 
given any explanation of what Philolaus in fact means by the one. 
This is an important problem because it is surely the mention of the 
one here that is the basis for the standard, Aristotelian, interpreta
tion. Furthermore, it is still necessary to explain what connection 
there is between the generation of the cosmos and the generation 
of numbers. If Philolaus is not equating (or confusing, as Aristotle 
would say) the generation of the arithmetical unit with a material 
magnitude, how are numbers tied to cosmogony, for Aristotle's testi
mony and the fragments of Philolaus clearly suggest a connection? 

In analyzing Philolaus' use of "the one" in F7, the first point to 
remember is that the Presocratics frequently talked about things as 
being one and Melissus even refers to the one. It is surely better to 
interpret Philolaus' usage in light of this Presocratic background 
than in light of the theory of the one in Plato's Academy. Plato may 
have been influenced by Philolaus, but Philolaus' own roots are in 
the Presocratic tradition. It is impossible to give any sort of com
plete account of Presocratic usage of "one" here (see Stokes 197 1 ) .  
I n  the commentary on F 7  I have examined some of the passages in 
Heraclitus, Empedocles, and Melissus that provide the background 
for Philolaus' usage here. Those passages show that both Empedocles 
and Heraclitus describe a one that is the result of a fitting together 
( 6:pl.lovio:) of disparate elements in a very similar way to F7 of Phi
lolaus. Accordingly the most natural interpretation of the one in 
Philolaus is simply as referring to a concrete unity of disparate ele
ments (i.e. the central fire) with no reference at all to an arithmetical 
unit. Many scholars have seen the atomists as responding to Melissus' 
assertion that if reality consisted of a plurality of entities "it is neces
sary that they be exactly such as I say the one (To ev) to be" (F8) . 
Philolaus can likewise be seen as writing in light of Melissus' asser
tion, although we can hardly be confident of his chronological rela
tionship to Melissus and hence of whether he knew ofMelissus' work. 
Clearly for Melissus "the one" is the only reality, the only thing 
that satisfies the conditions for intelligible existence. The atomists 
replaced "the one" with a plurality of entities, but each of these 
satisfies crucial criteria for existence ( they are full, admit of no inter
nal distinctions, do not change internally, etc. ) .  In the same way 
Philolaus postulates a plurality of existents but his basic unit is the 
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unity of limiter and unlimited held together by a harmonia that is 
completely intelligible in so far as it can be expressed by a mathe
matical relationship. The crucial requirement for existence is intelli
gibility and this for the Eleatics is based on invariability. Philolaus 
proposes that each combination of limiters and unlimiteds is fully 
intelligible in so far as that combination is a harmonia that can be 
expressed by mathematical relationships which have the requisite 
invariability. Thus, when Philolaus calls the central fire, the first 
thing put together by harmonia, the one, he is saying that it is the 
paradigm case of something that truly exists, a paradigm that will be 
embodied again and again in the further generation of the cosmos 
from limiters and unlimiteds. 

It may well seem to those who are used to understanding Pytha
gorean cosmology in terms of Aristotle's account that my interpreta
tion of "the one" in Philolaus twists the obvious reference to the 
arithmetical unit. But the point is that it is only after Plato and 
Aristotle that reference to "the one" naturally suggests the arithmet
ical unit. In the Presocratic tradition in which Philolaus must be 
read, reference to "the one" would have no such connotations, and 
if Philolaus intended his readers to understand that he was talking 
about a mathematical unit he would have had to be much more 
explicit. But how then could Aristotle be so mistaken? I would want 
to argue that Aristotle had very little specific interest in the Pytha
goreans (at least in treatises such as the Metaphysics - the special 
treatises devoted to the Pythagoreans, of which we have only frag
ments, are another matter) and thus mentions them primarily in 
their connection to Plato. He is careful to distinguish some differ
ences between Plato and the Pythagoreans, but is still susceptible to 
treating some of their views as identical. Thus, while correctly ob
serving the important role of mathematics for the Pythagoreans, and 
recognizing that they did not separate mathematicals from things as 
Plato did, he still overinterpreted the role of "the one" in Pytha
goreanism in light of its importance in Plato. But what then is the 
connection between "the One" in Pythagorean cosmogony and "the 
One" in mathematics, if Philolaus does not equate them? 

In order to answer this question it may be helpful to look at 
the range of possibilities that Aristotle considers for the relation 
between things and mathematicals at Metaphysics 1 076a32ff (see 
Annas 1 976; Burnyeat 1 987) . He identifies four basic possibilities: ( r ) 
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mathematicals do not exist; (2 ) mathematicals exist in sensibles, but 
are distinct from them; (3)  mathematicals exist separately from sen
sibles; (4) mathematicals exist in another manner. It is clear that the 
Pythagoreans rejected the first possibility, and Aristotle makes plain 
that they did not follow Plato in adopting the third. Aristotle justifi
ably regards the second possibility as quite confused and himself 
argues for a version of (4) . It would appear that on Aristotle's 
view the Pythagoreans adopted still a fifth possibility, that things 
and mathematicals were identical, and he may see this as involving 
some of the confusions of ( 2 ) above. 

The problem is that the Pythagoreans are unlikely to have sorted 
out the question of the metaphysical status of mathematicals in any
thing like the clear way suggested by Aristotle's schema. However, 
Aristotle's testimony in another place may help bring some clarity. 
He says that the Pythagoreans noticed "similarities" between num
bers and things (61JOIWIJCXTcx - Metaph. g85b27) .  Moreover, the frag
ments do suggest that Philolaus saw a parallelism between the basic 
principles of numbers and the basic principles of the world. Since 
he was impressed with the cognitive reliability of numerical and 
mathematical relationships, he took advantage of this parallelism by 
suggesting that understanding mathematical relationships can pro
vide us with secure knowledge of the world that they parallel. The 
fragments show that Philolaus then saw things as somehow "giving 
signs of" or "pointing to" numbers (crT]IJCXLVEt - Fs) ,  but the frag
ments do not at all support the further step that Aristotle took of 
arguing that the Pythagoreans identified numbers and things. I t  
seems likely that Philolaus simply was not clear on the relationship 
between things and numbers, but that he did reject the separate 
existence of numbers and rather found them to be in some sense 
directly tied to things. Aristotle took this unclarity in the worst pos
sible fashion and concluded that the Pythagoreans identified numbers 
and things, but it is just as plausible to conclude that Philolaus was 
taking the first steps towards a view closer to Aristotle's, in which 
numbers are seen as telling us something important about things 
and as existing in a way, but not as having independent existence. 

F7, then, describes the first step in the generation of the cosmos. 
This coming to be is a combination of limiter and unlimited as is all 
coming to be in Philolaus. In this case the unlimited fire is combined 
with the limiting notions inherent in the structure of the sphere, 
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especially the notion of a center, and the result is the central fire. 
The central fire is called the one in so far as it is the primeval unity, 
the paradigm case ofunity in the cosmos. There is, of course, no real 
account of what brings this combination about; it is simply asserted. 
Then the primeval ball of fire attracts breath and other unlimiteds 
(e.g. time and void) from the surrounding unlimited and these are 
combined with limiters to produce the famous Pythagorean cosmos 
described in the De caelo. However, these combinations do not occur 
in a haphazard way but they are fitted together ("harmonized") 
according to mathematical proportions, and accordingly the cosmos 
is intelligible in terms of mathematics. If the cosmos is to be explained 
in terms of number there must be correspondences between numbers 
and things, such as the equation of even with unlimited and odd 
with limiters, as well as the unification of these opposing principles 
in an even-odd (the unit and proportions) .  To be sure the relation
ship of correspondences and similarities remains vague, but there 
is no good support for Aristotle's assertion that the Pythagoreans 
identified the creation of the material world with the generation of 
numbers and thought of the first step in the generation of the cosmos 
as identical with the generation of the arithmetical unit. 

Up to this point I have concentrated on the interpretation of F7 
and its relationship to Aristotle's accounts of Pythagorean cosmog
ony. In what follows I will conclude by providing an overview of 
Philolaus' cosmogony that takes into account F I 7  and looks forward 
to his famous astronomical system. It seems most reasonable to 
assume that F I 7 in fact came before F7 in Philolaus' book, in so far 
as it describes the general pattern or framework of the cosmogony 
while F7 actually describes the first thing generated. F I 7 begins by 
asserting that the cosmos is a unity and the next clause, by saying 
that it began to come to be at the center, shows that Philolaus con
ceived of that unity as the unity of a sphere. The fragment in effect 
introduces a set of basic limiting notions that will be combined with 
unlimiteds to produce the cosmos. It emphasizes the notion of a 
center and the symmetry of the sphere around that center such that 
the cosmos will be generated symmetrically around the center. 

Although the fragment talks about the cosmos coming to be "up
wards in the same way as downwards," the point is not that there is 
an absolute above and below in the cosmos, but rather that above 
and below "have the same relationship to the middle except that 
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their positions are reversed." Philolaus would therefore seem to be 
saying that the terms above and below are adopted by convention 
and that whichever part of the sphere we label "above" will have 
the exact same relationship to the center as "below" but will be set 
opposite to what is "below." This point of view is closer to Plato 
than to Aristotle, although the context in which we find it in Phi
lolaus is much different than the context of the discussion of above 
and below in Plato's Timaeus (see the commentary on F I 7) .  

F 7  might have followed directly on F I 7  ( a  connective having 
dropped out in the transmission ofthe text) . It describes the creation 
of the first individual unity, the central fire, as the first step in the 
generation of the overall unity that is the cosmos. This follows the 
pattern ofF I where we are told that both the cosmos as a whole and 
also everything in it are harmonious unities of limiters and unlim
iteds. We would then expect that the rest of the cosmogony would 
describe the generation of the Pythagorean astronomical system, 
which we know from the De caelo, in terms of the combination of 
limiters and unlimiteds. Indeed, as has been mentioned above, Aris
totle says that after the generation of the first unity more unlimiteds 
were "breathed in." 

The most straightforward account of this part of the cosmogony is 
found in a fragment from the first book of Aristotle's special treatise 
devoted to the Pythagoreans (F 20 I ) : 

EV 5e •c'i) mpt •f)s nveay6pov <j>IAOcrocpias 1TpW7� ypexq>El [se. 
Aristotle] "TOV IJEV ovpavov eTvm eva, E1TEIC7CxyEcr6aJ 5' EK 70V 
amipov xp6vov lE Kat TIVOTJV Kat 70 KEVOV 0 C!opiseJ EKCxC77WV 
7CxS xwpas aei. 

In the first book of On the Philosophy of Pythagoras he [se. 
Aristotle] writes "the world is one, and from the unlimited time and 
breath were brought in, as well as the void which distinguishes the place 
of each thing in each case." 

The significance of this passage is that it shows that what was 
breathed in was not "the unlimited" but rather a series of un
limiteds. The realm of the unlimited is conceived of as being outside 
the heaven. As Aristotle says at Ph. 203a6 the Pythagoreans say that 
the unlimited "is in sensible things and that what exists outside the 
heaven is unlimited." It appears that what is outside the world is 
viewed as a sort of reservoir from which unlimiteds can be drawn. 
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Each of the three unlimiteds brought in has its own significance. 
The generation of the cosmos is seen as analogous to the birth of an 
animal. The basic mechanism is respiration and accordingly breath 
is one of the things that is brought in from the unlimited. The testi
monia about Philolaus' embryology (A27) show clearly that there is 
a parallelism between the birth ofhuman beings and the birth of the 
cosmos. Philolaus maintains that our bodies are composed solely of 
the hot when they are in the womb, but after birth the animal 
immediately draws in the cold breath outside and then pays it back 
like a debt (i.e. breathes out) , thus starting the process of respiration. 
Just so the cosmos begins just from the hot, the central fire, which 
then draws in breath. This of course also introduces the basic ele
ment, air, and probably, judging by the analogy with the child, the 
element, cold. 

Time is naturally brought in at this point since it will be involved 
in the measurement ofthe movement of the heavenly bodies. Void is 
portrayed as essential to produce plurality. In F20 I it is said to 
distinguish the place of things and this seems to be the best interpre
tation of what Aristotle means at Ph. 2 I gb24-5 when he says that 
void distinguishes (Stopi�etv as in F2o I )  the natures ( <pvcms) , espe
cially since he glosses this statement by saying that void is a separa
tion (xwptO'IJOV) and division (Stopicrews) of the continuous. It may 
well be that the void is seen as separating off bits of the central fire 
to produce the fires that constitute the fixed stars, planets and sun. 

In both passages of the Physics, although not in F2o i ,  Aristotle 
goes on to tie this phase of the cosmogony to a mathematical parallel. 
At Ph. 203a 1 0  he asserts that the unlimited is the even and that 
when this is taken up and limited by the odd it provides the unlim
ited for things. He then gives a somewhat obscure mathematical 
example of the even's power to produce the unlimited in terms of 
gnomons placed around the one. At Ph. 2 I gb26- 7 Aristotle says that 
void is also primary in numbers in that it distinguishes their nature. 
Here it is legitimate to think of the pebble arithmetic. Again these 
parallels are important for Philolaus in so far as he wants mathemat
ics to correspond to the sensible world, but we must be wary of follow
ing Aristotle's lead in identifying the unlimited with the odd. 

Once we have cleared away the distortions introduced by the 
Aristotelian interpretation, we can see more clearly both the con
nections with Ionian cosmogony and also what is so revolutionary 
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about Philolaus. Even o n  the old interpretation of Pythagorean cos
mogony scholars have pointed out that the image of the breathing 
in of unlimiteds clearly suggests that the cosmos was thought to 
be alive, as it was by the Milesians. There is clear evidence that 
the Milesians used the image of the seed and the growth of a plant 
to describe the generation of the cosmos, but Kahn suggests that 
the notion of cosmic respiration may also be Milesian in light of 
Anaximenes' comparison of cosmic breath with the human soul 
( 1 960/85: 97 ) .  However, when we recognize that the first step in 
Philolaus' cosmogony was the coming to be of the central fire and 
that the next stage involves interaction between fire and breath, 
the Milesian connection becomes clearer. The Milesians also had 
a central role for fire acting on air. This is particualry clear with 
Anaximander for whom fire grew around the air like bark (A ro) .  
Kahn also notes that the Milesian conception of a surrounding 
apeiron is adopted by the Pythagorean cosmogony, although it should 
be pointed out that in Philolaus there seems to be a plurality of un
limiteds that are drawn into the world. Thus, when it comes to a dis
cussion of the material elements of the world - what Philolaus would 
call unlimiteds - and the mechanism of generation, he appears to be 
a good Ionian. 

However, there is also something quite new about the Philolaic 
cosmogony. Philolaus takes another strain of earlier Greek thought, 
begun by Anaximander but neglected by some of his successors, that 
gave the world a pleasing geometric structure, and makes that em
phasis on structure thematic. The extent to which Anaximander 
viewed the cosmos as spherical is controversial and some would 
argue that Parmenides is the first thinker to do so (Furley 1 987:  23, 
54) . But while we have no clear picture of Parmenides' cosmos, in 
the Philolaic system we have a clearly articulated spherical and cen
trifocal cosmos. Philolaus takes the emphasis on pleasing structure 
found in Anaximander and Parmenides and brings it up to date by 
explicitly including the five planets in that structure for the first time 
(Simpl. Gael. 47 1 . 1 ) .  Even more importantly, he is the first thinker 
self-consciously to examine the role of structure in cosmology. Thus, 
in F q  he explores the consequences of the spherical shape for the 
traditional notions of up and down. But the best evidence of the 
revolution that Philolaus is starting is the fact that for the first time 
structural elements (limiters) are posited as first principles along 

2 14 



C O S M O G O N Y  

with the traditional material elements like air and the hot (unlim
iteds) . The fact that the central fire is in the center of a spherical 
cosmos is just as important as that it is fiery. There is some insight in 
the ancient slander directed against Plato which said that he cribbed 
the Timaeus from Philolaus (DK 44A 1 ) .  

Fragment I 7  

Stobaeus, Eclogae 1 . 1 5 . 7 ( 1 . 1 48.4 Wachsmuth) <D1i\oi\exov 
BCxi<xm· 6 KOO'IJOS eTs EO'TIV, flp�aTo Se yiyvecrem axpl TOV IJEO'OV 
Kai am) TOV IJEO'OV eis TO &vc.v 0\a TWV OVTWV TOlS KCxTC.V, (Kai) 
ecrTI Ta &vc.v Tau �-tecrov vTTevaVTic.vs Kei�-teva Tois Kchc.v. Tois yap 

5 KCxTc.v To KaTc.vTCxTc.v �-tepos ecrTiv wcrTTep To 6:vc.vTCxTc.v Kai Ta &i\i\a 
WO'a\JTC.VS. TTPOS yap TO IJEO'OV KOTa TOVTCx EO'TIV EKchepa, ocra l-lil 
IJETEVijVEKTOI. 

2 axpt MSS alTo Meineke 3 (Kcxi) Wachsmuth 4 ecnt (yap) Diels 5 1-!Epos 
Wachsmuth 1-!EYCX MSS ToTs yap KCXTc .. nchw Ta 1-!EO"CX (Canter) eo-Tiv Diels TO 
&vwTchw P Tc;:. &vwTchw F Ta &vwT<:hw Diels 

From the Bacchae of Philolaus: The world-order is one. I t  began to 
come to be right up at the middle and from the middle (came to 
be) upwards in the same way as downwards and the things above 
the middle are symmetrical with those below. For, in the lower 
(regions) the lowest part (for the upper regions) is like the highest 
and similarly for the rest. For both (the higher and the lower) have 
the same relationship to the middle, except that their positions are 
reversed. 

A U T H E N T I C I T Y  

There are two difficulties that can be raised about the authenticity of this 
fragment. First, it is written in Ionic dialect rather than the Doric in which 
the rest of the authentic fragments are composed. Second, it has some 
similarities to the discussion of up and down in the Timaeus, which might 
lead us to think it was a post-Platonic forgery. Neither difficulty is conclu
sive, however, and the comparison with Plato in fact gives strong indica
tions that the fragment is authentic. 

The lack of the Doric features is bothersome, but given that there are no 
serious grounds for doubt in the contents of the fragment, it is not too 
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implausible to suppose that the Doric features were leached out in the 
transmission. This is especially plausible since, given the particular forms in 
the fragment (note especially the predominance of neuter forms), there 
would be little difference between a Doric and Ionic version. (Note that 
genitives in -ov are found in a number of the other fragments [F I 3, F4] , 
either representing what Philolaus wrote or the effects of transmission, so 
that they are no grounds for suspicion here in F I 7 . )  Boeckh ( I  8 I g: gaff) 
solved the problem by supposing that the fragment was in fact an epitome 
of a passage ofPhilolaus made by a later excerptor writing in Ionic. He also 
tries to explain some of the obscurity of the fragment as arising through the 
shortening of the passage and its recasting by the excerptor. However, the 
awkwardness of the fragment seems to be sufficiently explained by the fact 
that it is a first attempt to express a difficult concept. 

The content of the passage is paralleled by a section of the Timaeus. 
Bywater ( I  868: 52) sets the two passages side by side and simply asserts that 
whole sentences echo Plato, without doing any analysis. But when the two 
passages are examined carefully, while there is some general agreement in 
doctrine, it is clear that the Philolaus passage does not fit the mold of the 
Platonizing forgeries in the Pythagorean tradition. In fact, apart from the 
use of some of the same single words, such as "up," "down," and "center," 
which was inevitable given a similarity in subject matter, there is not a 
single example of a phrase even two words long that is common to the two 
passages. If F I 7 is supposed to be composed on the basis of the Timaeus, 
it is particularly odd that it makes no mention of the "extremities" of 
the cosmos (eoxcrrcx) or the "circumference" (Tiept�) , which are central to 
Plato's account. Similarly, Plato's frequently used words for "to be dis
tant from" (6:q>icn"lll..ll )  and "opposite" (KCXTCXVTtKpv) are found nowhere in 
Philolaus F I 7. 

Even more important than these differences in detail is a radical differ
ence in the means of presentation of the basic idea that the notions of up 
and down in the cosmos are relative. The Platonic passage ( Ti. 62c3ff) 
discusses up and down in relation to light and heavy, and this pairing of 
the two opposites is picked up again in the Aristotelian discussion of the 
Timaeus passage at De caelo 4. I ,  308a 1 5. The later pseudo-Pythagorean 
tradition keeps this connection, as can be seen in Timaeus Locrus 53-4: 

[3cxpv OE Kcxl KOV<j>OV 6:q>O: J,IEV TipoKpivet, Myos o' opi�EI T� 'TTOTl TO JlEO'OV 
Ked aTio Tw Jleaw vevae1. K6:Tw oe Kcxl Jleaov Tcx\rr6v q>cxVTI. To yap 
KEVTpov TCXS O"q>cxlpcxs TOVTO EVTI TO KCxTW, TO o' V'TTEP TOVTW O:xpt TCXS 
Tieptq>epeicxs O:vw. 

Touch distinguishes the heavy and the light, and reason defines them by inclina
tion to and from the center. They say that down and the middle are the same. For 
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this center of the sphere is down and that (region) which is above this, reaching 
to the circumference, is up. 

Furthermore, note that this passage of Timaeus Locrus agrees with Aristotle 
in the De caelo, against Plato, that the center and down are the same whereas 
the periphery is up. Plato argues that "up" and "down" are strictly relative 
concepts and that no part of the cosmos is to be properly called "up" any 
more than "down." 

On the other hand, F I 7 discusses the notion of the relativity of up and 
down with no mention oflight and heavy, and does not make the equations 
of down and center and up and periphery that are found in Aristotle and 
Timaeus Locrus. Burkert found the closest parallel to Philolaus in a passage 
from the pseudo-Hippocratic treatise On Sevens which says that "The earth 
lying at the center of the cosmos . . .  rides on air so that for those below up 
is down and down is up" (Ka-r<'x IJEO"OV Be TOV KOO"IJOV T, yf) KEliJEVTl . . .  l:v Tc"i) 
i)ept OXEETat, WO"TE TOiO"l K<hw TCx oe IJEVTOl avw K<hw eTvat, TCx Be K<hw &vw. 
See Mansfeld [ I  97 I :  62] for a defense of this text) . Since Burkert regarded 
On Sevens as a fifth-century document ( I 972: 269) , he saw this correspon
dence as strong support for the fifth-century date of F I 7  and hence its 
authenticity. However, Mansfeld ( I  97 I )  has shown very convincingly that 
On Sevens in fact is a late document which probably originated in the first 
century BC. What then are we to make of the similarity between the passage 
in On Sevens and Philolaus F I  7? 

Mansfeld solved this problem by arguing that F I 7 is spurious and thus of 
a late origin like On Sevens ( I 97 I :  62-3 ) .  He suggests that it could be 
connected with the spurious second half of Philolaus A I 6  where a geocen
tric system is ascribed to Philolaus. However, Mansfeld's arguments against 
the authenticity of F I  7 are not in the end convincing. Besides mentioning 
the dialect problem which I have discussed above, Mansfeld makes two 
points. The first point is that in Philolaus' system it is very unlikely that the 
opposite side of the earth is inhabited, since that side is turned towards the 
counter-earth (and central fire) ,  and inhabitants of our earth are said never 
to see the counter-earth or central fire. The second point is that the frag
ment apparently speaks in terms of a central earth because it puts great 
emphasis on the middle of the universe. 

The problem here is that Mansfeld is assuming that F I 7 is adopting a 
doctrine of antipodes, i.e. that the opposite side of the earth is inhabited 
and that accordingly people there walk upside down from our point of 
view, with their feet placed opposite to ours. Of course such a doctrine does 
lend itself to the idea of the relativity of up and down. Anaximander (A I I )  
seems to be the earliest to discuss the idea of the antipodes, although in his 
case, where the earth is drum-shaped, the point may simply be that there 
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are two flat surfaces on the earth which are opposed to each other, without 
implying that the side opposite to ours is inhabited. Likewise there is no 
direct evidence that Anaximander made a point about the relativity of up 
and down (Mansfeld I 97 I :  62 and see Kahn I g6of8s: 84ff) . Plato alludes 
to the idea of someone walking around the earth and makes the earliest 
clear reference to the idea of someone standing with feet opposed to ours 
( Ti. 63a2 ) ,  and later the pseudo-Pythagorean Hypomnemata of Alexander 
Polyhistor adopts a doctrine of antipodes and adds the point about the 
relativity of up and down (D.L. 8.25ff, eTvat 5e Kai 6:vThro5as Kai To TJI-liv 
Kchw EKEiVOIS &vw) . 

The problem is that nothing in F I 7 indicates that Philolaus is talking 
about the antipodes or, indeed, that he is talking about the earth at all. F I 7 
focuses on the cosmos as a whole, which it asserts to be a unity, and in 
particular on the generation of the cosmos. It asserts that this generation 
began at the center and proceded in a symmetrical fashion outwards from 
the center. There is no reason at all to assume that what is in the center is 
the earth rather than Philolaus' famous central fire. Indeed, the emphasis 
on the center of the sphere as the starting-point for the generation of the 
cosmos here in F I  7 exactly accords with what we find in F7 of Philolaus, 
where the "first thing fitted together" is specifically said to be in the center 
of the sphere and to be called the hearth (a clear reference to the central 
fire) . The points that Philolaus makes about the relativity of up and down 
are made in terms of the cosmos as a whole, and used to support the idea 
that the universe came to be in a symmetrical fashion around the center 
rather than just growing "up" or "down." The notion seems to be that, if 
no region is any more up or down than any other, then there is no good 
reason for it to develop differently in one direction than another. 

It may be that Mansfeld interpreted the datives in the second sentence of 
F I 7  as referring to the inhabitants of the earth ("For to those <people) 
below the lowest part is like the highest and similarly for the rest," Tois yap 
Kchw . . .  ) . Indeed, the datives which occur in On Sevens (Toio-1 Kcnw - note 
the following reference to right and left) and in Alexander Polyhistor (TO: 
TJI-liV Kcrrw EKeivots &vw) and which are the main point of parallelism with 
Philolaus F I 7 clearly do refer to the people who inhabit the opposite side 
of the earth. However, F I 7  uses the same dative phrase (Tois Kchw) twice 
in the first sentence of the fragment, where it is clear that it simply means 
"the things below" (notice the contrast between "the things above," TCx 
&vw and "the things below," Tois K<hw) . The phrase has this same sense in 
the second sentence of the fragment, where the point is that, taking a 
viewpoint in the lower regions (Tois Kchw), the region that was the lowest 
from the perspective of the upper regions is the highest and vice versa. 

The upshot of this discussion is to make clear that F I 7 does not make the 
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point of the relativity of up and down in terms of the doctrine of the 
antipodes, and hence Mansfeld's objections to its authenticity, which 
assume that doctrine to be in the fragment, have no force. The discussion also 
shows that the passage in On Sevens and the passage in Alexander Polyhistor 
which bear some similarity to F I  7 are not in fact as similar as they first 
appeared. They do share the use of the expression Tols Kchc.u with Philolaus, 
but this is not a striking usage and is just a typical way for a Greek to refer 
to "those below" or "the regions below." More importantly they both 
differ from F I 7  in that they make the point about the relativity of up and 
down in terms of the antipodes idea and thus would seem to be ultimately 
dependent on Plato who is apparently the first to use the antipodes idea in 
relation to up and down. 

The points made above seem to me to respond to all the major doubts 
raised about the authenticity of the fragment. On the more positive side, 
the discussion above also indicates that F I 7 fits in very well with the other 
genuine fragments of Philolaus. It is particularly noteworthy that it lays 
the same emphasis on the fact that the cosmos is generated as the other 
fragments (and contra some of the pseudepigrapha such as Ocellus and 
Philolaus 2 I ,  which assert the eternity of the world) ,  and specifically that 
the cosmos starts to come to be at the center as is emphasized in F7. It is 
also important to note that in a fragment from Aristotle's special treatise on 
the Pythagoreans he reports that for the Pythagoreans "the heaven is one" 
(TOV IJEV ovpcxvov eTvCXJ evcx . . .  ' F20 I )  which is very plausibly to be taken as 
based on the first line ofF I 7, "the world-order is one" (6 KOO"IJOS eTs EO"TIV) , 
and which would thus guarantee that F I 7 is from Philolaus' genuine book. 

C O M M E N T A R Y  

o XOO"(J.O� El� �O"'"t"LV : KOO"IJOS here is used to refer to the entire world-order. 
This is the same use as we find in F I  where there is a contrast between oAos 
<o) KOO"IJOS and TCx ev cxvTc;> m:XvTcx.What sort of a statement is Philolaus 
making about the world-order when he says that it is "one"? Clearly he is 
not advocating a holistic monism, i.e. asserting that the world is just one 
thing with no parts or structure, in the way that Melissus does (Fs, 6, g, 
etc . ) ,  since none of the other fragments even hint at such a monism but 
rather seem gladly to embrace a plurality of entities. He is asserting that the 
world is a unity, i .e. there is a coherent structure that embraces it all, and 
that there is just one such unity. This is similar to what Heraclitus means 
when he says that "all things are one" (Fso) , i.e. that "all things . . .  are 
united in a coherent complex" (KRS I 87 ) .  Empedocles also talks of the 
four elements coming into "one order" (eis evcx KOO"IJOV) through love, which 
once again does not suggest monism but a plurality of elements held in an 
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order. The rest ofF r 7 clearly envisages the world as a sphere and as there
fore having the uniform nature of a sphere. This uniformity is in fact the 
theme of the fragment, which stresses that it came to be in the same way 
above as it did below and that any side of the sphere can be viewed as top 
or bottom. 

l)p;cx-ro 5€ y£yvEa8cxL liXPL -rou fLECJou xcxl &:no -rou fLECJou d� -ro livw 5ui -rwv 
CXUTWV TOi� xcl'Tw : The first problem here is axpl. In itself the word is not 
problematic since, although it is rare in the Presocratics, it is fairly common 
in the Hippocratic writings of the late fifth century. However, most com
mentators have felt uneasy with the construction in which it is used here, 
probably because one usually expects reference to an extension of space 
with a starting-point from which one moves "as far as" (O:xp1) something 
else. So in Aristotle's History cif Animals he talks of the cleft in the foot of the 
camel reaching "as far as" the first joint of the toes ( 499a26 ) .  But here in 
Philolaus the sense seems to be that the cosmos started to come to be at the 
center with no reference to any extension in space until the next clause, so 
that O:xpl appears to be used of the starting-point rather than the end "as 
far as" which the generation goes. Accordingly Diels followed Meineke in 
reading &no for axp1. However, Burkert is clearly right that this produces 
a very awkward repetition with the 6:n6 in the next clause and it is very 
hard to account for the OxPI of the manuscripts. 

Burkert seems to want to take OxPI in a temporal sense and suggests that 
"Perhaps O:xpl could be understood in relation to a primary phase of cosmic 
development, 'as far as the middle,' i.e. until the middle is formed (To 
npiiTov 6:pl!ocr6ev)" ( 1 972 :  268 n. 142 ) .  Boeckh's translation ( r 8 r g: g r )  
may be on the same lines - "his zur vollendeten Mitte" - but this does not 
make sense to me. What does it mean to say that "the cosmos began to 
come to be until the middle was formed"? The passage is difficult but it 
seems best to take OxPI spatially and translate "the cosmos began to come 
to be right up at the middle."  Philolaus is viewing the spherical cosmos from 
the outside and is stressing that it started to come to be at the very center. 
Such a point of view is perhaps appropriate for someone like Philolaus who 
does not regard the earth as in the center of the world-order and who 
therefore thinks of the center as removed from us. This sense of O:xpl used 
by itself is not easy to parallel elsewhere in Greek, but some uses suggest 
that, although it is commonly used to mean simply "as far as" and is 
equivalent to 1-!EXPI, it sometimes emphasizes going to the extreme or to the 
limit more than 1-!EXPJ. Thus at HA 499a26 Aristotle describes the cloven 
feet of the camel. The back feet are said to have a small cleft reaching as far 
as (1-!EXPI) the second joint ofthe toe, while the front feet are said to have a 
long cleft and this is emphasized by saying that it reaches "right along as 
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far as" (oaov axp1, tr. Peck) the first joint of the toes (see also Thphr. Char. 
I 9·3 and Reg. in Act. 3. I 2) .  This connotation of the word can also be seen in 
its adverbial usage "to the uttermost" (see LSJ s.v. ) .  The translation I have 
given above ("right up at the middle") might in fact work more easily if we 
emended the text so that Q:xp1 was used adverbially with a preposition as it 
is in many places in Greek (see LSJ ) .  Thus, we might suppose that the text 
was originally axpl ETii Tc{) IJEO"'!', which would give the sense which I have 
translated above. It is not at all implausible to suppose that either ETii fell 
out in transmission or that a scribe was bothered by what appeared to be 
two prepositions in a row. In either case, after the loss of ETii, it would be 
natural for Tc{) IJEO"'!' to be changed to a genitive so as to go with Q:xp1. 

5ux -rwv au-rwv : This phrase must be taken adverbially. The world comes 
to be upwards "in the same way as" downwards. This is a typical use of 
Eha with a noun in the genitive to indicate manner, see LSJ s.v. A.3c 
and Epicharmus F r .  Boeckh has the implausible "aus denselben Dingen" 
("from the same things") while DK has "in denselben Abstiinden" ("in 
the same intervals") which is better, but Philolaus says nothing about 
"intervals".  

(xal) l<nt -ra civw -rou (J.ECJou unevav-r{w� xd(J.Eva -roi� xci-rw : Wachsmuth's 
suggestion (Kai),  which Burkert reads, seems slightly preferable to Diels's 
EO"TI (yap). Some conjunction is needed, but this clause seems rather to 
expand on and further explain the previous clause than to provide evidence 
for it. 

The major difficulty in understanding this passage is determining the 
construction of the genitive TOV IJEO"OV. Does it depend on TCx &vw, as 
the translation in DK suggests ("was oben liegt von der Mitte aus" -
"the parts above from the center . . .  , "  Freeman I97  r )  or does it go with 
\mevavTiws, as Burkert argues ("What is above is that which is over against 
the middle . . .  ," [ I  972: 269 n. 1 45] ) .  Neither of these constructions is very 
common and the passage could be construed in either way. Burkert gives 
parallels for vmvavTiws with the genitive from Herodotus (3 .8o; 7. I 53) , 
but it is much more common for it to take the dative (see LSJ and Bonitz's 
index to Aristotle ) .  Since &vw is used as a preposition with the genitive it 
seems very possible Greek to have TCx &vw TOV IJEO"OV meaning "the things 
above the middle." However, there are not many precise parallels for such 
a use (Hdt. r . I 42 ) .  

Since the preceding passage as a whole seems to presuppose a viewpoint 
outside the spherical cosmos, it is slightly preferable to take the genitive as 
dependent on TCx &vw, since this makes the point about the symmetry of the 
cosmos from the point of view of a neutral observer. If the genitive depends 
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on \nrevavTiws the point is made from the point of view of "those below," 
and such a switch in perspective does not seem justified. 

-roi� ymp xc1-rw -ro xcx-rw-rc1-rw fLEpo� to-rl.v wonep -ro &:vw-rc1-rw xcxl. -rm &:A:Acx 
wocxu-rw� :  There are serious difficulties about the text here, but the text 
defended by Burkert ( I 972 :  268 n. I 44) makes most sense of the passage 
with the least change in the manuscript reading. The IJEya of the manu
scripts produces nonsense, but Wachsmuth's IJEpos, which Burkert follows, 
produces a good sense. Diels read IJEcra (following Canter) which also calls 
for changes in the earlier part of the sentence and, as Burkert points out, 
does away with the reversal in direction presupposed by the last sentence of 
the fragment (IJETevi)veKTat) . On Diels's reading the middle will turn out to 
be "the highest" for anyone on the circumference. Burkert's view is that 
from the point of view of "the bottom" of the sphere the region that is 
lowest (from the point of view of the top of the sphere) i.e. the bottom, is 
the highest and vice versa. 

Boeckh ( I 8 I 9: 93) regards Kai Ta a"A"Aa wcrmhws not as Philolaus' own 
words, but as introduced by an excerptor who is presenting this passage in 
a compressed form. However, there is no reason for Philolaus to go on to 
give further examples of his main point, and we may confidently assign 
these words to Philolaus. 

xcx-rm -rcxu-rc1 : This is a common adverbial phrase. See Powell ( I  966) . 

OO'CX fLlJ : Boeckh ( I 8 I 9: 93) correctly glosses this as 1TATjv cm. 

A P P E N D I X  

Above and below, right and left in Aristotle's 
reports on the Pythagoreans 

De caelo 2.2,  284b6 E1Tet8T) 8e Ttves eicrtv oi cpacrtv eTvai Tt 8e�tov Kai 
O:ptcrTepov TOV ovpavov, Ka66:1Tep oi l<OAOVIJEVOI nveay6petOI (eKeivwv 
yap oihos 6 A6yos ecrTiv) C11<ETITeov . . .  

Since there are some who say that there is a right and left to the heaven, 
just as the so-called Pythagoreans do (for this contention belongs to them) , 
we must examine . . .  

285a I I 010 Kai TWV nveayopeiwv &v TIS 6av1J6:C1EIEV ClTI 8vo IJOVOS 
TaVTOS O:pxas e"Aeyov, TO OE�IOV Kai TO 6:ptcrTep6v, TCxS 81: TETTapas 
1TapEAI1TOV oV6ev tjTTOV Kvpias ovcras. 
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Wherefore someone might be surprised that the Pythagoreans mentioned 
these two principles alone, i.e. the right and the left, and omitted the other 
four [i.e. front, back, top, bottom] , although they are no less important. 

285a26 0\Cx TE 51) TO TIOpaAEhTEJV TCxS KVplWTEpas apxas 5iKaJOV a\rrois 
ETIIT\j..ICXV, Kai 0\0T\ Ta\lTOS ev cmaow Oj..loiws EVOj..ll�OV liTICxPXEJV. 

It is right to criticize them both because they left out the more important 
principles and because they thought that the principles which they did use 
belonged to all things alike. 

285b25 . . . evaVTiws ft ws oi nv6ay6pelOI Aeyovow· EKEiVOJ yap i]IJCXS 
&vw TE TIOIOV<JI Kai ev Tc;l OE�lc;l IJEPEI, TOVS 5' EKEi KCxTW Kai ev Tc;l 
apl<JTEpc;l. O"VIJ(3aiveJ 5€ TOVVaVTiov . 

. . . contrary to what the Pythagoreans say. For they put us above and in the 
right part, and put those down below also in the left. But the opposite is the 
case. 

Aristotle, F2oo ( = Simplicius, in De caelo 386.9) oi IJEV ovv nv6ay6pe1o1 
eis ovo av<JToJxias naaas TCxS CxvTJ6eae1s 6:vayay6VTes . . .  EKCxaTTJV 
6:VTi6eaJV TWV OEKO o\hw napeAa(3ov ws TICxaas TCxS eavTfiS avyyeveias 
avvej..lq>aivovaav. Kai TWV TOTIJKWV oiJv axeaewv TO 5e�Jov Kai 

5 TO apJaTepov nape/\a(3ov . . .  ( r 9) eK Tolhwv Kai TCxS aAAas TOTIJKCxS 
CxVTJ6E<JEIS e51'\Awaav. TO ovv OE�IOV Kai &vw Kai Ej..ITipoa6ev 6:ya6ov 
EKCxAOVV' TO 5€ apl<JTEpov Kai KCxTW Kai oma6ev KaKOV EAEyov' ws 
aUTOS 'Apl<JTOTEAT]S i<JT6pT]O"EV EV Tij TWV nveayopeiOJS apE<JKOVTWV 
avvaywyij. 

The Pythagoreans, having brought together all the oppositions into two 
paired columns . . .  took each of the ten oppositions as also indicating all the 
oppositions related to it. And regarding spatial relations they used right 
and left . . .  From these [right and left] they revealed all the other spatial 
relations. They called right, above, and in front good, but they said left, 
below, and behind were bad, as Aristotle himself reports in his collection of 
the doctrines of the Pythagoreans. 

Aristotle F205 ( =  Simplicius, in De caelo 392. 1 6-32) TIWS 5€ TOVS 
nveayopeiovs i]IJCXS &vw TIOJEiv q>T]ai KCd EV Tc;l OE�lc;l, TOVS 5€ EKEi KCxTW 
Kai ev Tc;l apJ<JTepc;l, eimp, ws aUTOS ev Tc;l 5evTEP'!l Tfjs avvaywyfis 
TWV nveayoplKWV !<JTopei, TOV OAOV ovpavoO TO j..IEV &vw AeyovaJV 

5 eTvm TO 5€ KCxTW, Kal TO j..IEV KCxTW TOV ovpavoO OE�IOV eTvaJ TO 5e &vw 
6:pJ<JTep6v, Kal 1'!1-1as ev Tc;l KCxTW eTva1; ft To IJEV &vw Kai npos Tois 
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OE�lOiS EVTaV6o: AEYOIJEVOV ov KO:Ta TO EO:VT4l apECTKOV eTmv af..Aa KO:Ta 
TOVS nveo:yopeiovs· EKEiVOI yap T4l OE�l4'> TO &vw KO:l TO EIJTTpoa6ev 
O"VVETO:TTOV, T4l OE aptcrTEp4l TO KOTW KO:l TO OTTlcr6ev. Ta 8e EV Tfj 

10 TWV nveo:yoplKWV crvvo:ywyfj IJETo:yeypa<p60:l IJaAAOV VTTO TIVOS 6 
'Af..e�a:v8pos OlETO:l O<pEiAOVTO: EXEIV o\hw, TO IJEV &vw TOV ovpa:vov 
OE�IOV eTvo:t TO OE KOTW aptaTEpov KO:l ti!Jas EV T4l &vw eTvo:t, ovxi EV T4l 
KOTW ws yeypo:TTTO:l. o\hw yap O:v crvv�OOI Tois EVTo:veo: AEYOIJEVOIS, cm 
TJIJEiS KaTw f..eyovTEs oiKeiv Ko:i 8ta TovTo Ko:i ev Tois aptaTepois, elmp T4l 

15  aptcrTEP4l TO KOTW crVVTETCXKTO:l, EVO:VTiws AEYOIJEV il ws oi nveo:y6pE101 
f..eyovcrtv &vw Ko:i ev Tois 8e�tois. Ko:i Taxa: exet Myov To IJETo:yeypa<p6o:t, 
Eimp oT8ev 6 'AptcrTOTEATtS T4l IJEV 0E�l4'> TO &vw T4l 8e aptaTEP4l TO 
KOTW O"VVTOTTOVTO:S. 

Why does he say that the Pythagoreans put us above and on the right, and 
those down below also on the left, if indeed, as he himself reports in the 
second book of the collection of Pythagorean doctrines, they say that there 
is an above and below of the whole heaven, and what is below in the 
heaven is to the right, while what is above is to the left, and we are in 
the region below? Or is the above and to the right spoken of here [in 
the De caelo] not in accordance with his own theory but with that of the 
Pythagoreans? For those people ranked together above and in front with 
right, and below and behind with left. Alexander thinks that the text in 
the collection of Pythagorean doctrines has instead been changed by some
one and that it should be as follows, what is above in the heavens is right 
and what is below is left and we are in what is above, and not in what is 
below as has been written. For in this way it would fit with what is said 
here [in the De caelo], i.e. in saying that we dwell below and on account 
of this to the left, if indeed what is below has been ranked together with 
left, we say the opposite of the Pythagoreans who say we are above and to 
the right. And perhaps the argument that the text is corrupt is sound, 
if indeed Aristotle knows that they ranked above with right and below with 
left. 

As can be seen from the texts above, Aristotle, at De caelo 2.2,  284b6ff, 
says that the Pythagoreans distinguished a right and a left in the cosmos 
and at the end of the chapter says that they thought that we live in the 
upper and right part. Since F I 7 presents Philolaus' views on above and 
below in the cosmos, this seems the natural place to discuss the relationship 
of Aristotle's testimony to Philolaus. We do not have all of the cosmological 
section of Philolaus' book and it is therefore impossible to be sure whether 
he said anything about a right and a left side of the world or not. However, 
the main thrust of F I 7 is that there really is no absolute above or below in 
the heavens. What we conventionally call above and below in the heavens 
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in reality bear the same relation to the middle except that they have been 
reversed. If Philolaus has recognized the relativity of the notions of above 
and below in a spherical cosmos, it seems overwhelmingly likely that he 
would also regard right and left as relative. Thus, while Philolaus may use 
the conventional terms up and down in the fragment, it seems unlikely 
that he would in his book make any strong points about there being an 
(absolute) right, left, above, or below of the cosmos. 

We might then begin to worry that Aristotle's treatment of the Pytha
goreans as recognizing a right and a left and an up and a down in the 
cosmos casts suspicion on the authenticity of F r 7  which is clearly in conflict 
with this view. However, if we examine Aristotle's comments closely they 
make most sense if they are directed against the Pythagoreans who adopted 
the famous table of opposites. Moreover, Aristotle seems to distinguish 
these Pythagoreans from Philolaus. For at Metaphysics g86a23 he clearly 
indicates that the Pythagoreans who posited the table of opposites are dif
ferent from the Pythagoreans whom he has been discussing up to that 
point. Philolaus must have been included among these Pythagoreans which 
Aristotle discussed first, and in fact he was probably the main person 
Aristotle had in mind, since their system included the concepts of limiters, 
unlimiteds, harmonia, and the astronomical system with the central fire, all 
of which are Philolaic ideas. 

The first link between Aristotle's comments and the table of opposites 
appears when he complains that the Pythagoreans posited only the two 
opposites, right and left, without positing two other pairs of opposites that 
Aristotle considers to be prior to or just as important as right and left, 
namely above and below and front and back (z8sa r r ) .  Indeed, if we look 
at the table of opposites we find that only the pair right and left are in
cluded and that no mention of above and below or front and back is made. 

The second connection is that Aristotle complains at z8saz6ff that the 
pair of opposites, right and left, is applied to all things alike (and not just 
to living things which, in Aristotle's theory, are the only things admitting 
of right and left) ; and this seems to be precisely the force of the table of 
opposites, i .e. that the list often primary opposites is thought to apply to all 
parts of reality alike. For these reasons it seems to me that in this chapter of 
the De caelo Aristotle is primarily thinking of the Pythagoreans who made 
the table of opposites the center of their philosophy, but there are still some 
difficulties. 

First, it is difficult to suppose that this chapter of the De caelo is based only 
on the Pythagorean assumption of the ten categories and their universal 
application. Aristotle must know of some oral or written assertion by the 
Pythagoreans that the cosmos as a whole has a right and a left; he cannot 
be deducing it himself from the universal application of the categories. 
Indeed, the later part of the De caelo says that in what the Pythagoreans say 

225 



G E N U I N E  F R A G M E N T S  

they put us above and in the right part (285b25) . But this just introduces 
further difficulties because here the Pythagoreans are said to introduce the 
notion of"above" in their description of the cosmos, while Aristotle has just 
a few pages earlier said that they did not apply the opposition, above
below, to the cosmos. 

Simplicius' commentary on the De caelo provides information from Aris
totle's special treatise on the Pythagoreans (F2oo and F205) which solves 
some of these problems. I t  is important to note first of all that Simplicius 
talks of two distinct passages from Aristotle's book on the Pythagoreans: ( 1 ) 
A passage in which Aristotle asserted that the Pythagoreans called right, 
above, and in front all good, and left, down, and behind all bad (F2oo) . 
Simplicius' introduction to this passage and indeed the passage itself show 
that this is clearly a reference to the table of opposites. ( 2) A passage in 
which Aristotle reports that the Pythagoreans said that there was an above 
and below in the heavens, and that what was below was to the right and 
what was above was to the left, and that we are in the lower region. This 
latter passage clearly conflicts with what Aristotle says at the end of the De 
caelo ( that the Pythageoreans put us above and to the right) , and Simplicius 
is inclined to follow Alexander who supposed that the text of this second 
passage in Aristotle's treatise had been changed in transmission. 

These two passages from Aristotle's treatise on the Pythagoreans to 
which Simplicius refers make it all but certain that the Pythagoreans who 
Aristotle says (in the De caelo) posited a right and a left of the heavens are 
in fact the Pythagoreans who developed the table of opposites, and not 
Philolaus. Certainly Simplicius interprets the passage in that way since he 
uses the passage about the table of opposites (F2oo) in order to support a 
reading of the passage about above, below, right, and left in the cosmos 
(F2o5 ) .  Moreover, Simplicius' testimony shows what I suggested above, 
that Aristotle is not just extrapolating from the table of opposites when he 
says that the Pythagoreans applied right and left to the heavens, but in 
F205 seems to be referring to some explicit statement to that effect in the 
Pythagoreans. It remains a puzzle as to why Aristotle in the De caelo first 
seems to chastise the Pythagoreans for only mentioning right and left and 
not above, below, in front, and behind, but then, at the end of the passage, 
asserts that the Pythagoreans did mention above in so far as they put us 
above and to the right in the cosmos. 

Fragment 7 

Stobaeus, Eclogae 1 .2 1 .8 ( 1 . 1 8g. I 7  Wachsmuth) TO 1rpchov 
CxpiJ00"6ev, TO ev EV T4> IJEO"� TCXS crcpcxipcxs, EO"Ticx KCXAElTCXI. 



C O S M O G O N Y  

The first thing fitted together, the one in the center of the sphere, is 
called the hearth. 

A U T H E N T I C I T Y  

The authenticity of the fragment seems secure for two reasons. First, it flies 
in the face of the Platonic postulation of the one and the indefinite dyad 
as basic principles in so far as the one mentioned here is not a basic princi
ple, but something that is generated out of basic principles, something 
that is fitted together out of limiters and unlimiteds. Second, it coheres 
very well with Aristotle's reports on Pythagorean cosmology and in fact 
seems to be the text Aristotle is interpreting (incorrectly on my view) at 
Metaphysics 1 09 I a I 3ff where he complains of the Pythagoreans for talking 
about the generation of an eternal body such as the one (see Pt. Ill ,  
eh. 3) . 

C O M M E N T A R Y  

Context in Stobaeus: This is the last in a string of five fragments (2 ,  4, 5, 

6, and 7) preserved in chapter 2 I of Stobaeus under the heading "On the 
cosmos and whether it is animate and arranged by providence and where 
it has its controlling factor and whence it is nourished." Testimonia A I 8  
and A I 7 b (spurious) are also found under this heading. There are no 
breaks in the text of the string of five fragments and it is possible that F7 
followed immediately upon F6. Certainly the connection between the two 
fragments is very close. F6 argues for the necessity of a "fitting together" of 
limiters and unlimiteds in order for the world we know to come to be and 
F7 describes the first "fitting together" in Philolaus' actual cosmogony. 
However, F I  7 is best understood as coming before F7, since it gives the 
general framework within which the cosmogony takes place. It would then 
seem most natural to place F I 7 between F6 and F7.  

-ro npci-rov ci:pfLoo6£v : As 1rpci:Tov shows, this fragment must be the first 
line of the account of the actual generation of the world. Given the basic 
principles that Philolaus outlines in the first part of his book, any gen
eration would have to be a fitting together of a limiter and an unlimited, 
and that is just what is indicated here by aplloa6ev, although Philolaus 
does not specify what the limiter and unlimited are in this case. Since 
the final product of the fitting together is the central fire, it is natural to 
see the fire as the unlimited component and the center of the sphere as the 
limiter. 
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TO lv EV T� fLEO''!J : I t  is possible to see ev as dittography with the following 
ev and thus remove all reference to "the one" from the fragment (Burkert 
1 972 :  255 n. 83) . However, Aristotle's account of Pythagorean cosmogony 
(Metaph. r og r a r 3) clearly refers to the generation of a one (even if he 
misrepresents what is meant by this) and makes it very probable that we 
should keep the manuscript reading. 

Aristotle's reading of the text clearly takes "the one" (To ev) to refer to 
the arithmetical unit. However, this is likely to be a misreading influenced 
by his knowledge of the Platonic one and indefinite dyad (see Pt. Ill ,  
eh.  3 ) .  Certainly we would never be tempted to read "the one" here as the 
arithmetical unit, just taking into consideration the Presocratic parallels. 
In the Presocratic context "the one" is more likely to refer to a unified 
whole of some sort. Thus, when Heraclitus tells us that "Listening not to 
me but to the Logos it is wise to agree that all things are one (F5o - ev 
TT6:VTcx eTvCX!),  his point is that the plurality of diverse things that we experi
ence is in fact held together by a structure or coherence that gives them 
unity. It is striking that Heraclitus like Philolaus also associates this struc
ture and unification with harmonia (F5 r and F54) . Empedocles likewise 
connects harmonia ( = Love) with unity and describes the world as in con
stant oscillation between a unification in a sphere under the influence of 
Love (eis evcx KOO"IJOV - F26) and complete separation of the elements under 
Strife (F r 7  and F3 r ) .  

One might object that these parallels do not apply to Philolaus' use in F7 
where the definite article is used ("the one") ;  however, there is also a 
Presocratic parallel for the use of "the one" to refer to a unified reality 
without reference to the arithmetical unit. Melissus asserts that if reality 
consisted of a plurality of entities "it is necessary that they be exactly such 
as I say the one (To ev) to be" (F8) . Of course Melissus is arguing for 
monism here and Philolaus is not, but Melissus' usage coheres with the 
other Presocratic uses given above in that his one is a unified reality, but of 
course in his case it is unified by the expulsion of all difference. Philolaus 
is writing in the tradition of Heraclitus and Empedocles where unity is 
achieved by a fitting together of differing components. In light of the close 
connection between Philolaus' usage here and the usage in Heraclitus and 
Empedocles, it seems much more plausible to see Philolaus' reference to a 
unity that results from a fitting together of disparate components as a 
reference to a unified whole of some sort rather than to an arithmetical 
unit. Of course, once these parallels are before us, it becomes clear that "the 
unity in the center of the sphere" which Philolaus is referring to is the 
central fire, as the first part of the cosmos to be put together out of limiters 
and unlimiteds. 
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The Presocratic parallels also suggest a different punctuation of the frag
ment. As long as it was assumed that Philolaus was referring to the arith
metical unit, it seemed natural to punctuate after "the one," so that "the 
one" (i.e. the arithmetical unit) was identified as the first thing fitted 
together. However, if Philolaus is primarily talking about the central fire 
as the first unity of limiter and unlimited, it seems better to take "the one" 
with what follows ("in the center of the sphere") as identifying this unity of 
limiter and unlimited as "the unity in the center of the sphere" as opposed 
to other unities that will be generated later. 

On this reading one might expect that the article would be repeated (i.e. 
TO ev TO ev T4) �EO"'ll) .  I t  would be possible to argue that, if this was the 
original text, the second article could easily drop out in transmission and 
hence that the text should be emended. However, it is common for prepo
sitional phrases used attributively to follow their noun without a repeated 
article, when the noun is a verbal substantive expressing a state or action, 
and this also occurs occasionally with other types of substantives as well 
(Kiihner-Gerth I 8g7: 1 .464. I ) .  Thus, it is possible Greek for the article 
not to be repeated in this case and there is a motive for the omission of the 
second article in the fact that its inclusion would make the sentence even 
more difficult to pronounce than it already is. 

Indeed, this punctuation of the text has fewer problems than the tradi
tional one. On the traditional reading "the one" is put in apposition to 
"the first thing fitted together," but then "in the center of the sphere" is left 
hanging. If we take the sense to be "the first thing fitted together in the 
center of the sphere, the one, . . .  " there are two problems. First, it surely 
would have been more natural to put "in the center of the sphere" immedi
ately after "the first thing fitted together." Second, this reading in fact has 
the unwanted consequence of suggesting that there might be a second thing 
fitted together in the center of the sphere. I suspect, however, that the sense 
that most scholars have been at least tacitly assuming is "the first thing 
fitted together, the one, which is in the center of the sphere, is called the 
hearth" (Freeman I97  I :  74) . But this interpretation really goes quite a way 
beyond the Greek by constructing a subordinate clause out of a preposi
tional phrase ("in the center of the sphere") .  In the end then I would argue 
that the most natural interpretation of the Greek is in fact "the first thing 
fitted together, the unity in the center of the sphere, . . .  " a meaning which 
also fits with what is likely to have been the meaning of TO ev given the 
Presocratic context. 

crcpcdpll� : The reference to the spherical shape of the cosmos of course leads 
us to think ofParmenides' famous lines describing what is as "like the mass 
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of a well-rounded sphere" (F8.43) and Empedocles' reference to the sphere 
under the sway of Love (F28 and F2g) . 

ea·da : On the significance of calling the central fire the hearth see Pt. Ill ,  
eh+ 
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Texts relevant to the astronomical system of Philolaus 
(including Testimonia A r 6, A r  7, and A2 r )  

I Aristotle, De caelo 2 .  I 3, 293a I 8ff nepi IJEV ovv Tf\S eecrec.vs 
[se. Tf\S yfjs] ov TTJV rohi)v chraVTES EXOVO"I o6�av, a"A."A.O. T�>V 
TTAElO"TC.VV erri TOV IJEO"OU KE'i'crem 'Aey6VTC.VV, 00"01 TOV OAOV 
ovpavov rrerrepacr!JEVOV eTvai q>acrtv, evavTic.vs oi rrepi TTJV 'ITa"A.iav, 

5 KOAOV!JEVOI OE nueay6pelOI 'Aeyoucrtv· erri !JEV yap TOV IJEO"OU rrvp 
eTvai q>acrt, TTJV OE yfjv, EV T�>V acrTpc.vv ovcrav, KVKA<f> q>EpO!JEVllV 
rrepi To !JEcrov VVKTa TE Kai ti1-1epav rrotelv. ETt 5' evaVTiav &i\i\11v 
TOVTlJ KOTOO"KEVCx�OVO"I yfjv, f\v avTixeova OVO!JO KOAOVO"IV, ov 
rrpos Ta q>mv61Jeva Taus Myovs Kai Tas ahias �llTovvTes, ai\i\0. 

10 rrp6s TIVOS "A.6yous Kai o6�as CX\lTWV TO q>a!VO!JEVa rrpocrEAKOVTES 
Kai rretpw!Jevot cruyKOO"IJE'i'v. rroi\i\ols 5' &v Kai hepots cruvo6�EIE IJTJ 
OElV TlJ yfj TTJV TOV IJEO"OU xwpav OTTOOIOOVOI, TO TTIO"TOV OVK EK 
TWV q>OIVO!JEVC.VV aepovmv ai\i\0. IJOAAOV EK TWV Myc.vv. T� yap 
TIIJIC.VTCxT<f> oiOVTal rrpOO"TJKEIV TTJV TIIJIC.VTCxTllV VTTCxpXEIV xwpav, 

15  eTvat OE rrvp !JEV yfjs TIIJIWTEpov, TO OE rrepas TWV IJETa�v, TO 5' 
ecrxaTOV Kai TO IJEO"OV rrepas· wcrT' EK TOVTC.VV avai\oyt�O!JEVOI OVK 
oioVTal erri TOV IJEO"OU KE'i'cr6m Tf\S crq>aipas OVTTJV, OAAO IJOAAOV 
TO rrvp. 

NETt 5' oi ye nueay6pE101 Kai 010 TO IJCxAIO"Ta rrpocrijKEIV 
20 q>VACxTTecr6m TO KVptwTaTov Tov rraVTOS - TO oe !JEcrov eTvat 

TOIOVTOV - [o] b.tos q>VAOKTJV OVOIJCx�oucn TO TOVTllV exov TTJV 
xwpav rrvp, wcrrrep TO IJEO"OV arr"A.ws AEYO!JEVOV, Kai TO TOV 
IJEye6ous IJEO"OV Kai TOV rrpay!JaTOS OV !JEO"OV Kai Tf\S q>VO"EC.VS. 
KaiTot Ka6arrep ev Tois ��ots ov TavTov Tov ��ou Kai Tov 

25 crw!JaTos !Jecrov, o\hc.vs vrroATlTTTeov !J&i\"A.ov Kai rrepi Tov oi\ov 
ovpav6v. 010 IJEV ovv TOVT11V TTJV ahiav oveev OVTOVS oei 
eopuf3elcr6m rrepi TO rr&v ovo' eicrayetv q>UAOKTJV erri TO KEVTpov, 
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a"A"A' EKEivo �llTEiV TO IJEO"OV, 1TOi6v Tl KO:l 1TOV 1TE<j>VKEV. EKEivo jJeV 
yap apxi) To jJecrov Kcxi Ti!Jtov, To se Tov T61Tov jJecrov eotKe 

3o Te"AevTfj IJa"A"Aov 11 apxfj· To 1-1ev yap 6pt�61-1evov To jJecrov, To s· 
6pi�ov To 1Tepcxs. TliJlWTepov Se To mptexov Kcxi To 1Tepcxs il To 
mpmv61Jevov· To 1-1ev yap v"A11 To S' ovcricx Tf\S crvcrT6:crec.us ecrTiv. 

Dep\ jJeV o(iv TOV T01TOV Tf\S yf\S TCXVTllV EXOVO"l TlVES Ti)V 
SO�o:v, 6!-loic.us Se Kcxi mpi IJOvf\s Kcxi Ktvi]crec.us· ov yap Tov cxvTov 

35 Tp01TOV cmCXVTES ti1TOACXIJI36:vovcrtv, a"A"A' OO"Ol jJeV 1-lllS' E1Tl TOV 
IJEcrov Keicr6cxi cpcxcrtv cxvTi]v, Ktveicrem KVKA� 1TEpi To IJEcrov, ov 
IJOVOV Se TCXVTllV, aAAa KO:l Ti)v avTixeovcx, Kcx66:mp Ei1TOIJEV 
1TpOTEpov. EVlOlS Se SoKEi KO:l 1TAEic.u O"WIJCXTCX TOlCXVTCX evSexecrem 
cpepecrem mpi To IJEcrov, iJ1-1iv Se a:s,"Acx Sta Ti)v e1Tmp6cre,crtv Tf\S 

40 yfjs. Sto Kcxi Tas Tf\S cre"Ai]v11s eK"Aeil.pets 1TAeiovs il Tas Tou i)"Aiov 
yiyvecrecxi cpcxmv· Twv yap cpepo!Jevc.uv eKcxcrTov avTt<pp6:TTetv 
CXVTi]v, a"A"A' ov IJOVOV Ti)v yf\v. ElTEl yap OVK EO"TlV i) yfj KEVTpov, 
a"A"A' 01TEXEl TO TJIJlO"<pcxiptov CXVTf\S OAOV, oveev KC.UAVElV oioVTCXl 
Ta <j>CXlVOIJEVCX O"VIJI3CXiVElV OIJOlC.US !Ji) KCXTOlKOVO"lV TJIJiV E1Tl TOV 

45 KEVTpov, wcrmp KCxV ei E1Tl TOV IJEO"OV i'jv i) yfj· oveev yap ovSe vvv 
1TOteiv E1TiS11"Aov Ti)v i)IJicretcxv aTIEXOVTCXS iJIJas St6:1JETpov. 

2 1  o sed. Alien 28 Tl Prantl and Alien TE Bekker based solely on L 

1 Concerning its [se . the earth's] position there is some divergence 
of opinion. Most of those who hold that the whole universe is finite 
say that it lies at the centre, but this is contradicted by the Italian 
school called Pythagoreans. These affirm that the centre is occupied 
by fire, and that the earth is one of the stars, and creates night and 
day as it travels in a circle about the centre. In addition they invent 
another earth, lying opposite our own, which they call by the name 
of "counter-earth," not seeking accounts and explanations in con
formity with the appearances, but trying by violence to bring the 
appearances into line with accounts and opinions of their own. 
There are many others too who might agree that it is wrong to 
assign the central position to the earth, men who see proof not in the 
appearances but rather in abstract theory. These reason that the 
most honourable body ought to occupy the most honourable place, 
that fire is more honourable than earth, that a limit is a more 
honourable place than what lies between limits, and that the centre 
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and outer boundary are the limits, Arguing from these premises, 
they say it must be not the earth, but rather fire, that is situated at 
the centre of the sphere. 

The Pythagoreans make a further point. Because the most impor
tant part of the universe - which is the centre - ought more than 
any to be guarded, they call the fire which occupies this place the 
Watch-tower of Zeus, as if it were the centre in an unambiguous 
sense, being at the same time the geometrical centre and the natural 
centre of the thing itself But we should rather suppose the same to 
be true of the whole world as is true of animals, namely that the 
centre of the animal and the centre of its body are not the same 
thing. For this reason there is no need for them to be alarmed about 
the Universe, nor to call in a guard for its mathematical centre; 
they ought rather to consider what sort of thing the true centre is, 
and what is its natural place. For it is that centre which should be 
held in honour as a starting-point; the local centre would seem to 
be rather an end than a starting-point, for that which is defined 
is the local centre, that which defines is the boundary; but that 
which encompasses and sets bounds is of more worth than that 
which is bounded, for the one is matter, the other the substance of 
the structure. 

This then is the opinion of some about the position of the earth, 
and on the question of its rest or motion there are conformable 
views. Here again all do not think alike. Those who deny that it lies 
at the centre suppose that it moves in a circle about the centre, and 
not the earth alone, but also the counter-earth, as we have already 
explained. Some even think it possible that there are a number of 
such bodies carried around the centre, invisible to us owing to the 
interposition of the earth. This serves them too as a reason why 
eclipses of the moon are more frequent than those of the sun, namely 
that it is blocked by each of these moving bodies, not only by the 
earth. Since the earth's surface is not in any case the centre, but 
distant the whole hemisphere from the centre, they do not feel any 
difficulty in supposing that the phenomena are the same although 
we do not occupy the centre as they would be if the earth were in the 
middle. For even on the current view there is nothing to show that 
we are distant from the centre by half the earth's diameter. 

( tr. Guthrie) 
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2 Aristotle, Metaphysics g86a2 . . .  Ta TWV 6:pt61-1wv crTOIXEta 
Twv ovTc.vv crTotXEta mxvTc.vv \me/\al3ov eTvm, Kai Tov oAov 
ovpavov Cxpi-\OViav eTvat Kai 6:pt6!-IOV. Kai ocra eTxov OI-\OAOYOVI-\EVO 
SetKvvvm ev Te Tots 6:pt6!-lots Kai Tats 6:p1-1ovims 1rp6s Ta Tov 

5 ovpavov Ticlell Kai I-IEPll Kai Tipos TTJV OAllV StaKOO"I-\'llO"IV, TOVTO 
crvvO:yoVTES eqrr1pi-IOTTOV. Kav ei Ti TIOV SteAeme, Tipocrey/\ixovTo 
TOV crvvetpOI-\EVllV m3:crav avTots eTvm TTJV 1rpay1-1aTeiav. Myc.v S' 
oTov, ETIEtSi] TEAetov ti SeKas eTvm SoKet Kai m3:crav TIEptetAll<pEVat 
TTJV TWV 6:pt6!-1WV cpvcrtv, Kai Ta q>EpOI-\EVO KOTa TOV ovpavov SeKa 

1 0  l-leV eTvai cpacrtv, OVTC.VV Se evvea 1-\0VOV TWV cpavepwv Sta TOVTO 
SeKCxTllv Ti]v 6:VTixeova Tiotovmv. StwptcrTm Se 1repi TovTc.vv ev 
hepots ti1-1tv 6:Kptl3ecrTepov. 

2 . . . they assumed the elements of numbers to be the elements of 
everything, and the whole universe to be an attunement or number. 
Whatever analogues to the characteristics and parts of the heavens 
and to the whole order of the universe they could exhibit in numbers 
and attunements, these they collected and harmonized; and if there 
was any deficiency anywhere they were eager to supply it so that 
their system would be a connected whole. For example, since the 
number ten is considered to be perfect 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. We have treated this subject in 
greater detail elsewhere. ( tr. after Tredennick) 

3 Aristotle, F203 ( = Alex. Aphr. in Metaph. 38. 20) Kai Tov 
f)AtOV Se, emi OVTOS ahtos eTvat TWV Katpwv, <j>llO"l, SoKEt, EVTaveO: 
cpacrtv iSpvcr6at Ka6' Q 6 ei3SO!-IOS 6:pt6!-16s EO"TIV, QV Katpov Aeyovcrtv· 
el3861-11lV yap OVTOV TCx�IV EXEIV TWV mpi TO 1-\EO"OV Kai TTJV EO"Tiav 

5 Ktvov1-1evc.vv SeKa crc.v1-16:Tc.vv· Ktvetcrem yap 1-\ETa Ti]v Twv 6:TIAav&v 
crcpatpav Kai Tas TIEVTE Tas Twv TIAavi]Tc.vv· 1-1ee' QV 6y8611v TTJV 
cre/\i]vllv, Kai TTJV yi)v evv6:Tllv, 1-1ee' i)v TTJV 6:vTixeova . . . (40, 26) 
avTiKa yovv TEAEIOV 6:pt6!-IOV TjyOVI-\EVOI TTJV SeKO:Sa, 6pwVTES Se EV 
TOtS <patVOI-\EVOIS evvea Tas KIVOVJ..lEVOS crcpaipas, ETITa l-leV Tas TWV 

10 TIAavc.vl-levc.vv, 6y8611v Se Ti]v Twv 6:TIAav&v, evvaTllV Se TTJV yi)v 
(Kai yap Kai TaVTllV T]youVTo Ktvetcr6at KVKAc.p mpi 1-\EVovcrav TTJV 
ecrTiav, Q TIVP EO"TI KaT' OVTOVS) , aVTOL Tipocreeecrav EV TOtS 
86yi-\OO"I KOL TTJV CxVTlX60VCx TIVO, i)v CxVTIKIVEtcr6at \me6EVTO Tij yij 
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Kai Sta To\ho Tots e-rri Tf\S yfjs aopaTov eTvat. :A.eyet Se mpi 
1 5  TO\lTWV Kai EV TOlS nepi ovpavov Kai EV Tai's TWV nveayoptKWV 

56�atS Cxi<pti3EO"TEpov. 

3 The sun too, since it is itself thought to be (he [se. Aristotle] says) 
the cause of the seasons, they say is situated [in the place] where the 
number seven is, which they call "due season"; for they say that the 
sun occupies the seventh place [from the periphery] among the ten 
bodies that move around the centre, or hearth. For the sun, they say, 
moves after the sphere of the fixed stars and after the five spheres of 
the planets; after it is the moon, eighth, and earth, ninth, and after 
earth the counter-earth . . . .  

From the outset, at any rate, they considered ten the perfect num
ber, but seeing that, in what appears to the eye, the moving spheres 
are nine in number - seven spheres of the planets, an eighth that of 
the fixed stars, ninth the earth (for they thought, in fact, that the 
earth too moves in a circle around the stationary hearth, which, 
according to them, is fire) - they themselves added in their theory a 
counter-earth as well, which they assumed to move opposite the 
earth, and for this reason to be invisible to those on earth. Aristotle 
discusses these matters both in his treatise On the Heaven and with 
greater precision in The Doctrines rif the Pythagoreans. 

4 Aristotle, F204 ( = Simplicius, in De Caelo 5 I I .25) avnq>aO"Kovcrt 
Se oi nveay6pE101, TOVTO yap O"TJ�aiVEI TO "evaVTiws," ov mpi TO 
�ecrov MyovTES aVTTJV, aft.ft.' ev �ev T4'> �ecrcp Toil -rraVTos -rrvp eTvai 
q>acrt, -rrepi Se TO �EO"OV TTJV CxVTixeova q>Epecreai q>acrt, yfjv ovcrav 

5 Kai aVTTJV, CxVTixeova Se KaAOWEVTJV Sta TO E� evaVTias TfjSe Tfj 
yfj eTvat. "�ETa Se TTJV aVTix6ova n yfj fJSe q>epo�EVTJ Kai avTi] 
mpi To �ecrov, �eTa Se TTJV yfjv ,; cre:A.i)v,.,·"  o\hw yap auTos ev T4'> 
-rrepi TWV nveayoptKWV icrTopei'· TTJV Se yfjv ws EV TWV CxO"Tpc.vv 
ovcrav KIVOV�EVTJV TIEpi TO �EO"OV KaTa TTJV -rrpos TOV i;AIOV crxecrtv 

10  vvKTa Kai i}�epav -rrotei'v· ,; Se aVTixewv Ktvov�evfJ mpi To �ecrov 
Kai ETIO�EVTJ Tfj yfj TaVTIJ oiJx 6pmat vq>' fJI-IWV Sta TO ETIITipocr6ei'v 
fJI-IlV aei TO Tf\S yfjs crw�a. 0 0 0 (5 I 2 .g) Kai o\ITw 1-!eV aUTOS Ta TWV 
nveayopeiwv amSe�aTO" oi Se YVTJO"IWTEpov auTWV 1-lETacrxovTES 
-rrvp 1-1ev ev T4'> 1-!EO"<:p :A.eyovcrt TTJV STJI.ltovpytKi]v Svva1-1tv TTJV EK 

1 5  1-!EO"OV -rracrav TTJV yfjv �cpoyovovcrav Kai TO Cx1TEI.¥VYI-IEVOV auTf\S 
ava66:ATIOVO"av· Sto oi 1-!eV Zavos -rrvpyov aUTO KaAOVO"IV, ws 
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CXtiTOS EV TOtS nvecxyoplKOlS icn6pT)O'EV, oi Se Ll!OS cpvAa:Kf]v, ws EV 
TOIJTOIS, oi Se Ll1os 6p6vov, ws &Mo1 cpcxcriv. acrTpov Se TfJV yfiv 
EAeyov ws opycxvov KC:Xl cx\JTTjv xp6vov· iJIJEpwv yap EO'TIV CXVTT) KC:Xl 

20 vvKTwv cxhicx- iJ!Jepcxv 1-1ev yap TIO!Et To 1rpos Tc';) i}Ai� IJEpos 
KCXTCXACXIJ1TOIJEVT), VVKTCX Se KCXTa TOV KWVOV Tfjs YIVOIJEVT)S cm' 
CXIJTfiS O'KICXS. CxVTixeovcx Se TfJV O'EArlVT)V EKOAOVV oi nvecxy6pE!OI, 
WO'lTEp KC:Xl " cxi6epicxv yfjv," KC:Xl WS CxVT!cppaTTOVO'CXV Tc'i) i}AICXKc';) 
cpc.vTi, cmep iSIOV yfis, KC:Xl WS Cx1T01TEpCXTOVO'CXV Ta OUpOVICX, 

2s Kcx6c:Xmp ,; yfi To &rro creAf]vT)v. 

4 But the Pythagoreans contradict them [se. the ones who put the 
earth in the center] , for this is what "oppositely" means [se. in the 
De caelo], saying that it [se. the earth] is not around the center, but 
they say that in the center of everything is fire, and they say that the 
counter-earth moves around the middle, being itself also an earth, 
and being called counter-earth because it is opposite to this earth. 
"After the counter-earth this earth itself also moves around the mid
dle, and after the earth the moon," for this is what he himself reports 
in the treatise on Pythagoreanism. But the earth, since it is one of the 
stars moving around the middle, makes day and night according to 
its position relative to the sun. But the counter-earth, moving about 
the middle and following on this earth, is not seen by us because the 
body of the earth is always in our way . . .  

And he himself understands the views of the Pythagoreans in this 
way. But those who partake of these views more genuinely say that 
the fire in the middle is the demiurgic force which, from the middle, 
generates life on the whole earth and warms the parts of it that have 
become cool. Wherefore some call it the tower of Zeus, as he himself 
reported in the treatise on Pythagoreanism, but others the guard
house of Zeus, as here in the De caelo, but others the throne of Zeus, 
as others say. They said that the earth was a star in so far as it was 
also an instrument of time. For it is the cause of night and day. It 
makes day when it is illumined on the part towards the sun, and 
night by the cone of the shadow which it produces. And the Pytha
goreans called the moon the counter-earth, in so far as it is also an 
"earth in the aither," and since it blocks the light of the sun, which 
is a peculiar characteristic of the earth, and since it marks the end of 
the heavens just as the earth marks the end of the region under the 
moon. 
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5 DK s8B36 ( = Aetius 2 . 29-4) T(;)V nveayopeic.vv TIVES KOTCx 
Tr)v 'AptcrTOTEAEtov iO"Topiav Kai Ti)v <l>tl\hnrov TOV 'OTiovVTiov 
cm6<pacrtv CxVTavyei<;t Kai CxVTt<pp6:�EI TOTE llEV TflS yfls, TOTE Se TflS 
O:VTixeovos [se. eKI.eimtv Ti)v crel\i]vrJV] . TWV Se vewTepwv eicri 

5 Ttves oTs eSo�e KaT' emVEilflcrtv <pl\oyos KaTa lltKpov e�aTITOilEVflS 
TETOYilEVWS ews &v Ti)v TEAEiav TiavcrEAflVOV aTioS�, Kai TIOAtv 
6:vaA6yc.vs llEIOVIlEVflS llEXPI TTlS crvv6Sov, Ka6' i)v TEAEic.vs crf3evvvTat. 

5 Some of the Pythagoreans, according to the research of Aristotle 
and the assertion of Philip of Opus, [say that the moon is eclipsed] 
by the interposition sometimes of the earth and sometimes of the 
counter-earth which reflects [the sun's light] . There are some of the 
more recent [Pythagoreans] who thought that [the phases of the 
moon?] were in accord with the spreading of fire which was kindled 
little by little in an orderly fashion until it produced the complete 
full moon, and again analogously became smaller until the new 
moon, when it is completely extinguished. 

6 Simplicius, in Ph. I 354·2 . . .  Kai Ol ye nveay6pEtOI ev T� 
llEO"cp AEYEIV eS6KOVV roiT6 [se. TO KIVOVV TOV ovpav6v] . . .  

6 . . .  and the Pythagoreans seemed to say that it [se. what moves the 
cosmos] was in the centre . . .  

7 DK A I 6  ( =  Aetius 2 .J . J) <l>tMl\aos TIVP ev llEO"cp mpi TO 
KEVTpov cmep EO"Tiav TOV TiaVTOS KOAEl Kai �lOS oTKOV . . .  [see 
A 1 6b] . Kai TI6:Atv Tivp ihepov 6:vc.vT6:Tc.v To mptexov. TipwTov S' 
eTvat <pVO"EI TO llEO"OV, TIEpi Se TOVTO SeKa O"WilOTa 6eia xopEVEIV, 

5 ovpav6v, TIAavi]Tas, IlEa' ovs fil\tov, v<p' 4> O"EATJVflV, v<p' � Ti)v 
yflv, v<p' � Ti)v CxVTixeova, Ilea' & O"VIlTIOVTa TO Triip EO"Tias mpi 
TCx KEVTpa Ta�tv ETIEXOV. [For the rest of this testimonium see the 
commentary on A 1 6b.] 

5 ovpav6v TE 1TAcxvi)Tas F [ovpav6v] (�JFT<'x Tt)v TWV CrnAavwv acpaipav) TOVS E 1TAcxvi)Tas 
Diels 6 mpl Meineke �1Ti FP 

7 Philolaus [says] that there is fire in the middle around the center 
which he calls the hearth of the whole and house of Zeus . . .  [see 
A 1 6b] . And again another fire at the uppermost place, surrounding 
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[the whole] . [He says] that the middle is first by nature, and around 
this ten divine bodies dance: heaven, planets, after them the sun, 
under it the moon, under it the earth, under it the counter-earth, 
after all of which the fire which has the position of a hearth about 
the center. 

8 DK AI 7 ( = Aetius 3· I 1 .3 )  [nepi eecrews yfis] <Dti\6i\aos 6 
nveay6petos TO )JeV TIVP JJECYOV (TOVTO yap eTvat TOV TIOVTOS 
ecrTiav), SevTepav Se TTJV aVTixeova, TpiTT)v Se Tijv oiKoVJJEVT)V 
yfiv E� EVOVTias KEl)JEVT)V TE Kai TIEptcpEpOJJEVT)V Tij CxVTiX60VI "  Tiap' 

s o Kai JJTJ 6pacr6at (mo Twv ev TijSe Tovs ev eKeiv\1 . 

8 [On the Position of the Earth] Philolaus the Pythagorean [says] 
that fire is in the middle (for this is the hearth of all) ,  and that the 
counter-earth is second, the inhabited earth is third and lies opposite 
to and moves around with the counter-earth. Accordingly, those on 
the counter-earth cannot be seen by those on this earth. 

9 DK A2 I ( = Aetius 3· I 3 ·2 )  [nepi Ktvr']crews yfis] oi )JeV ai\i\ot 
)JEVEIV TTJV yfiv. <Dti\6i\aos Se 6 nveay6petos KVKi\� mptcpepecr6at 
mpi To Tivp (KaTCx KvKi\ov i\o�ov) 6J,.lotoTp6Tic...>S i)i\i� Kai crei\i]v1J. 

3 KVKAOV Ao�ou Plut. corr, Reiske 

9 [On the Motion of the Earth] Others [say] that the earth is sta
tionary. But Philolaus the Pythagorean that it moves in a circle 
around the fire according to an inclined circle in the same way as the 
sun and moon. 

10 Eudemus, F q .6 ( = Simplicius, in de Caelo 47 1 .4 = DK I 2Aig) 
. . .  'Ava�t)JavSpov TipwTov Tov Tiepi JJEyee&v Kai CxTIOCYTT)JJOTc...>v 
[se. TWV Tii\avw)Jevwv] i\6yov evpT)KOTOS, ws EvST)JJOS icrTopei TTJV 
Tfjs eecrews Tcl�lV eis TOVS nveayopeiovs TIPWTOVS avacpepwv. 

10 . . . Anaximander having been the first to find an account of the 
sizes and distances [se. of the planets] , as E udemus reports while 
referring to the Pythagoreans as the first [to assign] the [se. correct] 
order of their positions. 
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1 1  Aristotle, Mete. 342b3o T&v 8' ' ITaAtK&v TIVES KaAOVIJEVWV 
nveayopeiwv eva Aeyovow a\rrov [se. TOV KOIJT,TT]V] eT vat TWV 
TTAaVT,TWV O:cnepwv, CxAACx Sta TTOAAOV TE xp6vov TT'\V <paVTacriav 
allTOV eTvat Kai TT'\V vmpf3oAT'\v ETTi IJ1Kp6v . . .  

1 1  Of the Italian schools some of the so-called Pythagoreans say 
that it [se. a comet] is one of the planets, but that it appears only at 
long intervals and does not rise far above the horizon. ( tr. Lee) 

12 Aristotle, Mete. 345a i 4  TWV IJEV ovv KOAOVIJEVWV nveayo
peiwv <pacri TIVES 686v eTvat TaVTT]V oi IJEV T&v EKTTEO"OVTWV Ttvos 
6:crTepwv, KaTa TT'\v f.eyoiJEVT]V eTTi Cl>aeeovToc; <p6opav, oi Se 
Tov f)f.tov TOVTov Tov KVKAov <pepecr6ai TTOTe <pacrtv· oTov ovv 

5 StaKeKavcrem Tov T6TTov TovTov fi Tt TotovTov &f.f.o TTeTTov6evm 
TTcXeoc; vTTo Tfjc; <popac; miT&v. 

12 Of the so-called Pythagoreans some say that it [the milky way] 
is a path. Some say that it is the path of one of the stars that fell 
at the time of the legendary fall of Phaethon, others that the sun 
once moved in this circle. And the region is supposed to have been 
scorched or affected in some other such way as a result of the passage 
of these bodies. ( tr. after Lee) 

A note on the texts: In the texts presented above, all of which rest 
ultimately on the authority of Aristotle or his pupils Theophrastus and 
Eudemus, there is clearly only one Pythagorean system presented, the 
system with ten bodies around a central fire which the doxography (Texts 
7-9) shows to belong to Philolaus. This system did undergo a considerable 
variety of interpretations in the later tradition (see Simplicius' "more genu
ine Pythagoreans" discussed below and Plutarch, De gen. an. 1 028b) , and 
was even contaminated by other later systems (A 1 6b) ,  but remains the only 
complete system that can be assigned to the early Pythagoreans. However, 
the texts above also show that there was considerable divergence among 
Pythagoreans in the explanation of individual astronomical phenomena. In 
fact this is one of the areas of Pythagorean thought where we have clearest 
evidence of divisions among Pythagoreans. I will comment briefly on some 
of these divergences here before giving a detailed explication of Philolaus' 
system. 
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Some of these explanations clearly violate crucial principles of the Phi
lolaic system. Thus, in Text I above some Pythagoreans are said to have 
supposed that even more bodies than the counter-earth could exist, invisi
ble to us, 4nd hence explain the greater frequency of lunar than solar 
eclipses. This is impossible in Philolaus' scheme which emphasizes that 
exactly ten bodies are around the central fire. Others (Text 5) are said to 
have explained the phases of the moon according to a theory in which the 
moon's fire is gradually kindled until it is fully lit at full moon and then 
gradually dies out until it disappears at new moon, but Philolaus' view of 
the moon is somewhat different and he does not seem to see it as a fire (see 
A2o) .  

The last two texts given above refer to Pythagorean explanations of 
comets and the milky way. The explanation of a comet as a planet that 
only appears at long intervals does not seem to fit Philolaus' system, since 
none of his ten orbiting bodies would fit this description of appearing only 
at long intervals, and the system rules out any eleventh planet. Two diver
gent Pythagorean theories of the milky way are given in Text I 2 . The 
second says that it is the previous path of the sun which was scorched by its 
passage. It is not impossible that Philolaus thought that the sun had once 
had a different path, but his system rather suggests that the current order 
is the one that arose at the beginning (he probably did not believe in 
periodic destructions of the whole cosmos; see A I 8 ) .  Moreover, his sun is a 
glassy body that focuses heat elsewhere, such as on the earth, without 
necessarily heating its immediate vicinity (see A i g) .  The first explanation 
says that the milky way is the path of a star that fell at the time of the 
legendary fall ofPhaethon. Since Philolaus did think that parts of the earth 
were visited by periodic conflagrations (A I 8) , it is possible that he men
tioned Phaethon, but once again it would appear that such conflagrations 
in his system were connected to the sun focusing heat on the earth, and not 
tied to the fall of other stars. 

The astronomical system of Philolaus 

The astronomical system of Philolaus has been subject to the widest 
range of assessments imaginable, but the true nature of its contri
bution to the development of Presocratic thought has seldom been 
appreciated. Scholars such as Frank and van der Waerden, dazzled 
by the fact that Philolaus was the first to move the earth from the 
center of the cosmos and under the influence of the false analogy 
with Copernicus, supposed the system to be so sophisticated that 
it could not be the work of Philolaus writing in the latter part of 
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the fifth century, but must rather belong to an author of the fourth 
century.l However, Burkert ( 1 972)  and Dicks ( 1 970) have success
fully shown that the system is not so advanced as Frank and van der 
Waerden supposed and that it in fact has close ties to the thought of 
other fifth-century authors such as Empedocles and Anaxagoras.2 
Yet, Burkert has gone to the opposite extreme from Frank and van 
der W aerden and argues that the Philolaic system is simply 
"mythology in scientific clothing" ( 1 972 :  342 ) .  He suggests that the 
best analogy for Philolaus' account of the cosmos is found in the 
writings of the fifth-century interpreter of myths, Herodorus of 
Heraclea, author of The Story rif Heracles. Similarly, the most recent 
work on Presocratic cosmology concludes that "the system [of 
Philolaus] makes very little astronomical sense, and it is hard to be
lieve that it was intended to do so," and asserts that with Philolaus' 
account of the inhabitants of the moon (A2o) "the whole scheme 
lapses into fantasy."3 My own thesis is that this attempt to turn the 
Philolaic system into myth or fantasy is misguided. To be sure, the 
system is not a mathematically sophisticated account of planetary 
motion 'either, but it is clearly a product of the tradition ofPresocratic 
thought on the cosmos. Despite its peculiarities (central fire, counter
earth) ,  it can account for all the phenomena that the systems of 
Anaxagoras, Empedocles, and Democritus can and is in fact more 
sophisticated in that it recognizes just the five canonical planets 
rather than an indefinite number. It is in fact the most impressive 
example of Presocratic speculative astronomy and establishes Phi
lolaus as an important precursor of Plato.4 

The only fragments which are relevant to the astronomical system 

1 Frank 1 923: 35ff, 207ff; van der Waerden 1 95 1 :  49ff, 54· See Burkert 1 972: 337 n.3 for other 
followers of the Frank and van der Waerden approach. Other important early accounts of 
Philolaus' system are to be found in Martin 1872 and Schiaparelli 1 876. 

2 Dicks 1 970: 65ff, 70, 72; Burkert 1 972: 337-50. 
3 Furley 1 987: 58. His main interest is not in the Pythagoreans, and he in fact spends less than 

a page on the Philolaic system. His judgment on its nature seems to be largely based on 
Burkert. 

4 Some would argue that none of the work of the Presocratic philosophers really qualifies 
as astronomy, since it was not concerned with precise measurement and does not give a 
mathematical account of planetary motion; and I have no real quarrel with this. See e.g. 
Neugebauer's great work ( 1 975) and Goldstein and Bowen 1 983. However, Philolaus and 
other Presocratics were clearly interested in assigning places in the world-order to the vari
ous heavenly bodies in conformity with general observations, and in that basic etymological 
sense of the word the Presocratics can be said to be concerned with astronomy. 
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are F 7  and F I 7 which I have already discussed in relation to Phi
lolaus' cosmogony. They show that the cosmos as a whole is con
ceived of as a sphere and that there is a fire in the center. On the 
other hand, the details of the astronomical system are all derived 
from the secondary sources, which are of two main types. First there 
are Aristotle (Texts I ,  2 and s; see also F I 6  Walzer = Aet. 2 . 29-4) 
and the commentators on Aristotle who had access to Aristotle's 
treatise on the Pythagoreans (Texts 3 and 4) .  This tradition knows 
of only one Pythagorean astronomical system, the one that includes 
the central fire, and that system is always ascribed to the Pytha
goreans in general with no mention of any individual Pythagoreans. 
Some have thought that Simplicius gives evidence for an earlier 
Pythagorean system in which the earth is at the center. However, 
Burkert has conclusively shown that the views of the "more genuine 
Pythagoreans" to which Simplicius refers at in de Caelo 5 I 2 .gff are 
not derived from Aristotle's book on the Pythagoreans and are thus 
not representative of early Pythagoreanism, but are in fact clearly 
constructed as an attempt to show that Aristotle had misunderstood 
the Pythagoreans in assigning to them the outrageous (to the 
ancients) doctrine of a moving earth. 5 The source that Simplicius is 
using for these "more genuine Pythagoreans" thus belongs to the 
post-Aristotelian tradition of Pythagorean pseudepigrapha whose 
goal is to show that early Pythagorean beliefs anticipated the 
achievements of Platonic and Aristotelian philosophy. 

The second source for early Pythagorean astronomy is the doxo
graphical tradition represented in Aetius, which ultimately goes back 
to Aristotle's pupil Theophrastus (Texts 7-g) . Here we find the 
same astronomical system mentioned in Aristotle, but this time it is 
ascribed to Philolaus. There is no reason to doubt this ascription, 
since it probably goes back to Aristotle's pupil Theophrastus. Aris
totle's failure to assign it to Philolaus is just part of his usual practice 
of talking of the Pythagoreans as a group rather than naming 

• See Burkert 1 972: 232-3. Burkert's points are enough to establish clearly that the interpre
tation of"those more genuinely partaking in Pythagorean views" belongs to someone in the 
post-Aristotelian period who is in fact responding to Aristotle and not to someone dating 
before Philolaus. However, it is also interesting to note that the idea of the distinction 
between the supra- and sub-lunary sphere which comes in the last line ofSimplicius' report 
is Aristotelian and totally incompatible with a fifth-century date, while the description of 
the earth as an "instrument of time" seems to be clearly derived from the Timaeus (41e5) . 
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individuals. I n  this case it could be the result of the fact that many 
Pythagoreans adopted the system after Philolaus or even that he 
was not the first to propose it. But Theophrastus' ascription of it to 
Philolaus strongly implies that Philolaus' book was the text where 
the theory was set out. Of course we can never be certain that no one 
before Philolaus put forth this astronomical system, but what we 
have of the rest of Philolaus' book shows that this system was care
fully integrated with the rest of his views. Thus in F7 Philolaus 
clearly refers to the central fire, which is the hallmark of the system, 
as the first thing to be created in his cosmogony. Moreover, the 
doctrine of the central fire is mirrored in Philolaus' biology, the 
details of which are securely assigned to Philolaus on the authority 
of the history of medicine by Aristotle's pupil Meno. The human 
body is seen as originating from the hot, just like the universe, which 
then draws in cooling breath.6 

However, the doxographical tradition cannot be accepted in its 
entirety, since it in fact describes two systems whose terminologies 
contradict one another (see Burkert I 972 :  243ff and my commen
tary on A I 6b and A I 7 b) . Thus, only the first half of A I 6 is based 
on the genuine book of Philolaus while the second half is based on 
a later book forged in Philolaus' name. Likewise, the second half 
of A I  7 must be rejected. Indeed, Simplicius' more genuine Pytha
goreans and the modified Philolaic system reported in Plutarch (De 
an. proc. I 028b) show that the system was worked over in the later 
tradition. But once these passages have been removed, the rest of 
A I 6, I 7, and 2 I are clearly describing the system which Aristotle 
knows and supplement his reports in interesting ways. 

At first sight the system described in the testimonia is impressive 
for its symmetry and audacity. The earth is removed from its tradi
tional place in the center of the cosmos and moves in a circular orbit 
like the other planets. However, the center of the cosmos is not the 
sun but a mysterious central fire which is called the hearth. A I 6  
(Text 7 )  emphasizes that the center is "first by nature," which 

6 Burnet argued that the geocentric system described in Plato's Phaedo must be ascribed to 
Philolaus, since Simmias, who is said earlier in the dialogue to have heard Philolaus, agrees 
with Socrates' description of the earth in the center ( 1 948: 297). But we have no grounds 
upon which to determine the extent of the historical Simmias' allegiance to Philolaus' views. 
Such an indirect argument has little force against the direct ascription of the central-fire 
system to Philolaus in the doxography. 
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accords with the statement in F7 that the hearth was "the first thing 
harmonized." Ten bodies circle around the central fire. Starting 
from the outside there are first the fixed stars, followed by the five 
planets (no specified order) , the sun, the moon, the earth, and 
finally the counter-earth (Text 7, and for the sun as seventh from 
the outside see Text 3 ) .  

Aristotle focuses his attention on the moving earth and the intro
duction of the central fire and counter-earth. The notion of the earth 
moving is of course more familiar to us than it was to Aristotle and 
we have a tendency to assume that anyone who put forth such an 
idea was attempting to give a better account of actual phenomena 
than someone who has the earth motionless in the center of the 
cosmos. However, there is not the slightest bit of evidence that 
Philolaus removed the earth from the center of the cosmos and made 
it revolve around the center with the goal of giving a better explana
tion of phenomena. Indeed a motionless central earth could explain 
the astronomical phenomena known to fifth-century Greeks just as 
well as a moving earth. The moving earth appears not to have been 
introduced for its own sake, but is rather a consequence of the intro
duction of the central fire. If the earth is not in the center it must 
move around the center like other heavenly bodies. 

Why, then, was the central fire introduced? We do not have any 
explicit statement on this point from Philolaus, but Aristotle's ac
count in the De caelo (Text I ) , although from a critic of the system, 
makes it tolerably clear that it had nothing to do with astronomical 
phenomena, but arose out of a priori notions of order and fitness. At 
293b2 Aristotle explicitly says that the Pythagoreans regarded the 
center as the most important (KVplwT<rrov) part of the whole and 
this is supported by F7 and F I  7 of Philolaus which clearly show 
that his cosmogony began in the center. Just before this comment 
Aristotle had reported that many other people might agree that the 
central position should not be assigned to earth, but rather to fire, 
since fire is more honorable than earth and since the limit is more 
honorable than what lies between the limits - the center and the 
outer boundary being the limits of the sphere. It is hard to know 
whether Aristotle means that the doctrine that fire is more honor
able than earth is a Pythagorean doctrine which these unspecified 
others are agreeing with or whether the only point of agreement is 
the location of the fire in the center, while the supporting argument 
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based on the priority of fire belongs to "the others." But the embry
ology assigned to Philolaus in A27 supports the notion that fire is 
primary in some sense, since Philolaus argues that human bodies 
originate from "the hot." It may then be that there was an argu
ment from analogy to the effect that, since heat and fire are prior to 
earth in biology, so in the generation of the world fire must be 
primary and located at the starting-point for the generation of the 
cosmos, the center of the cosmic sphere. 

Such a view in fact makes sense in the context of Presocratic 
thought of the late fifth century. Philolaus can be seen as adopting 
the spherical shape for the cosmos which was probably first clearly 
set out by Parmenides (Furley 1 98]: 54) .  However, reflection on this 
shape shows that any given circle is determined by its center and 
circumference, which as Aristotle himself points out are its limits. It  
might well seem odd, then, to Philolaus that Presocratic thinkers 
had usually placed earth at the center, when almost none of them 
(Xenophanes?) regarded earth as the primary element from which 
all things come. Accordingly, he postulated that the element that is 
the origin of the world, fire, should be located at the center, which is 
one of the origins of the sphere. Most of the rest of his astronomical 
system can be seen as trying to square the obvious phenomena with 
this initial postulate. 7 

The doxographical tradition (A 1 6  = Text 7) maintains that there 
was fire at the periphery of the cosmos as well as at the center, and 
this might follow from the argument that Aristotle reports to the 
effect that fire, as the most honored element, is associated with the 
limits of the cosmos. However, Philolaus does not in the fragments 
glorify limit per se (although the Pythagoreans of the table of oppo
sites seem to) and the analogy with embryology would just suggest 
that the starting-point of generation should be hot and suggests 
nothing about the nature of the periphery of the cosmos. It could be 

7 The description of the fire at the center of the world-order as the "hearth" is very natural, 
given that the Greek household was identified with the fire that was kept burning on the 
hearth at its center (Burkert 1 g85: qo, 255) . There is some evidence that in the later part 
of the fifth century the earth was also called the hearth of the cosmos (Soph. F558N.; Eur. 
F944; Anaxagoras A2ob; see also Plato, fhdr. 247a1-6 and Plut. Defac. 923a). This evidence 
has sometimes been used to support the ill-founded view that the early Pythagoreans had a 
geocentric system with a fire located in the center of the earth (Richardson 1 926 and 
Guthrie 1 962: 289ff). This view was largely based on a passage in Simplicius (De caelo 5 1 2.9) 
which Burkert has shown not to be evidence for early Pythagorean views (see n. 5 above). 
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that the doxographical report is in fact a conclusion derived from 
Aristotle's report of the argument in the De caelo passage rather than 
an independent testimony about the nature of the Philolaic system. 
However, the testimonium on Philolaus' account of the sun (AI9) 
also supports the idea that there was fire at the periphery of the 
cosmos as well, since the sun seems to get its light from that source 
and pass it on to the earth. Thus, it is probable that Philolaus thought 
of there being a fire both at the center and at the periphery of the 
spherical cosmos. 

A similar emphasis on a priori notions is found in the reasons for 
introducing the counter-earth. Aristotle complains vigorously that 
here the Pythagoreans are not seeking theories (f-6yovs) and causes 
that accord with phenomena but dragging the phenomena into 
accord with certain theories and opinions that they hold (De caelo 
293a25) .  In Metaphysics 986a8 (Text 2 )  Aristotle makes clear that it 
was because of the Pythagorean idea that the number ten was com
plete that they introduced the counter-earth to bring the bodies 
orbiting the central fire up to ten. There seems to be no good reason 
to reject Aristotle's explanation here, although it might not be the 
whole story. Some have thought that the counter-earth was 
introduced to explain phenomena, namely eclipses of the moon, and 
that Aristotle is slandering the Pythagoreans (e.g. Burn et I 948: 305; 
Cherniss I 935: I 99; Heath I 9 I 3 : 99, I I 9 ) ·  Indeed, the De caelo 
passage on the Pythagoreans (Text I )  mentions that "some" (most 
likely Pythagoreans, in context) thought that there could be a num
ber of bodies like the counter-earth which move around the center 
but are invisible to us due to the interposition of the earth. These 
bodies are then said to account for the fact that lunar eclipses are 
more frequent than solar. In Text 5 (Aet. 2 . 29.4) , which cites Aris
totle and Philip of Opus as sources, it is explicitly said that some 
Pythagoreans thought that lunar eclipses resulted sometimes from 
the interposition of the counter-earth as well as from the interposi
tion of the earth. This text loses some of its power since it seems that 
the reference to Aristotle, at least, could well just be derived from a 
mistaken reading of the De caelo passage. It is clear, at any rate, that 
Philolaus is not likely to have been one of those who postulated 
numerous bodies invisible to us, since the doxography is so insistent 
on exactly ten orbiting bodies in his system. Moreover, what makes 
it unlikely even that he used the counter-earth to explain eclipses is 
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that since the counter-earth is inside the orbit of the earth and the 
moon is outside the orbit of the earth there is no way that it could 
serve such a function.8 He could, of course, have mistakenly thought 
that the counter-earth served such a purpose, but without more 
unambiguous evidence that he did so it seems best to suppose that 
Aristotle was right after all. Philolaus postulated the existence of the 
counter-earth in somewhat the same way as modern astronomers 
postulate the existence of planets beyond Pluto based on gravita
tional evidence; his understanding of the cosmos, that it is structured 
according to significant numerical relationships, suggests that there 
should not be just nine orbiting bodies, and, as Aristotle says, he is 
willing to try to make the phenomena fit what he takes to be the 
basic structure of reality even when they are recalcitrant. 9 

The emphasis on a priori principles of order, which we have seen so 
far in Philolaus, is paralleled by other fruitful theses about the physi
cal world based on such principles put forward by the Presocratics. 
As Furley suggests, the beginning of what he calls the centrifocal 
theory of the cosmos, a theory that dominated ancient thought from 
Plato onwards, is in fact to be found in a priori metaphysical specula
tions by Parmenides ( I 987 :  s6) . However, this emphasis on a priori 
principles without concern for the phenomena is only half the story 
of Philolaus' astronomy. Aristotle reports a number of cases where 
the Pythagorean system specifically responded to possible attacks 
alleging that it did not accord with phenomena. It is significant that 
Philolaus did not shrug such objections off ("what would one expect 
from the phenomena?") , nor ignore them as irrelevant to what his 
astronomy was about, but instead devised rather clever arguments 
to show that the system did in fact conform to appearances. It is 
this fact that undercuts Burkert's thesis that Philolaus' system is just 
myth in scientific clothing and that it is most akin to the writings of 
mythographers like Herodorus ofHeraclea. Aristotle does complain 

8 Dicks 1970: 67 n. 78. The counter-earth could explain lunar eclipses if the moon received its 
light not from the sun but from the central fire. This is possible but not likely (see A2o). 
The idea that lunar eclipses are caused by invisible bodies is also ascribed to Anaxagoras 
(A42.6, g) . 

9 Burkert, in accordance with his general interpretation ofPhilolaus' astronomy as closely tied 
to myth, treats the counter-earth as having its "real meaning in the world of myth" and as 
tied to "the tradition of shamanistic narrative" ( 1 972: 34 7ff) . But these connections are only 
striking if we accept his overall view of Philolaus' system to begin with, and are not in 
themselves compelling. 
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that the Pythagoreans had a tendency to adapt phenomena to their 
theories rather than the reverse, but this comment is made in the 
context of Aristotle's broader recognition that the Pythagoreans are 
part of the general tradition of Presocratic thought. Aristotle's re
mark puts the Pythagoreans at one end of the spectrum in Preso
cratic thought, the end that emphasizes a priori principles rather 
than phenomena, but his remark in no way shows that Philolaus' 
system is to be regarded as part of the mythical tradition of ex
planation of the cosmos which is largely unconcerned with empirical 
constraints. 

I doubt that anyone would have thought to raise problems about 
the phenomena to Herodorus, because it was very clear that he was 
not concerned with them, but with the realm of stories. Burkert 
is impressed by the fact that Herodorus thought of the moon as 
inhabited by creatures fifteen times larger than those on earth (as 
Philolaus is said to have thought in A2o) and that he appears to talk 
of a counter-earth when he says that vultures come from "another 
earth" not visible to us (Fr. Cr. Hist. 3 1 ,  F2 1 and F22) .  He is also 
impressed with the extent to which the Pythagorean acusmata, which 
presumably date before Philolaus, betray a mythical world view 
(e.g. the acusmata that call the planets "the hounds of Persephone" 
[Por. VP 4 1  = DK 58C2] or the sun and moon "the isles of the 
blest" [Iambi. VP 82 = DK 58C4] ) .  But we need to do more than 
just look for similarities on points of doctrine (as Burkert himself 
notes, Anaxagoras also thought of the moon as inhabited and is 
reported as thinking that the Nemean lion came from the moon 
[A 77] ,  as did Herodorus, yet no one would classify Anaxagoras with 
Herodorus) ;  we need to look at the context in which those doctrines 
are presented. In Herodorus' case there is absolutely no evidence 
that he even attempted to present a coherent astronomical system. 
The other testimonia show that he was the author of three books 
on mythological topics ( The Story of Heracles, an Argonautica and a 
Pelopeia) and was to be consulted for information about the Nemean 
lion, Helen's birth from an egg, and the number of nights Heracles 
took to deflower the fifty daughters of Thestius (F 1 g) ,  with no men
tion whatsoever of any attempt to explain even basic astronomical 
phenomena such as day and night. Aristotle certainly never men
tions Herodorus as an astronomical thinker (although he knows of 
him since he mentions him three times in the biological treatises 
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[HA 563a7, 6 1 5ag; CA 757a4] - primarily for odd opinions about 
animals, such as the fact that vultures come from another world 
and that some animals have both male and female sex organs and 
mate with themselves) .  I have argued elsewhere ( 1 g88) that Aristotle 
does misrepresent Pythagorean ideas under the influence of his own 
system, but it is quite another thing to say that he completely mis
classified the Pythagoreans as part of the Presocratic tradition, rather 
than as working in the realm of myth like Herodorus and Hesiod. 
But Burkert's thesis would require us to suppose that Aristotle made 
just such a mistake. 

Furthermore, if challenged, I doubt that someone like Herodorus 
would have felt at all inclined to make his thoughts about the cosmos 
into a system that corresponded to phenomena. Certainly there is 
nothing in the tradition to suggest that he did so. But, as I have 
said, the Pythagoreans that Aristotle mentions did feel constrained 
to make their system compatible with the phenomena. It is this 
recognition that the system must at some level accord with the phe
nomena that clearly puts Philolaus' system in the Presocratic tradi
tion of rational speculation about the cosmos rather than in the 
tradition of mythography. There is a clear attempt to explain phe
nomena such as night and day, the basic movement of the planets 
(not taking in to account retrograde motion) ,  and the motion of the 
fixed stars. They were also concerned with the problem of parallax 
and tried to explain how the introduction of bodies such as the 
central fire and the counter-earth could be squared with what we 
see. It may be that Pythagoras himself was primarily a shaman 
figure, as Burkert argues, and that the acusmata represent the domi
nant strain in pre-Philolaic Pythagoreanism, but we know too little 
about ancient Pythagoreanism to assume that Philolaus' thought 
must have these characteristics as well, particularly in the face of 
Aristotle's testimony and the majority of the fragments themselves, 
which show us someone working very much in the tradition of 
Empedocles and Anaxagoras. But let us turn to the ways in which 
the Philolaic system tries to address the phenomena. 

The most obvious problem raised by moving the earth from the 
center is the explanation of night and day. In theories with a central 
earth day and night are easily explained in accord with phenomena 
as the result of the sun's revolving once around the earth in a 
twenty-four-hour period. The Pythagorean solution to the problem 
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is quite clever. Aristotle tells us that they argued that the earth made 
night and day by its circular motion around the center (Text I ) . As 
interpreters have seen, this must mean that the earth orbits the cen
tral fire once every twenty-four hours while the sun takes a year to 
complete the circuit (see Text 4) . This means that as the earth com
pletes its revolution the sun remains almost stationary, so that as 
the earth moves around to the other side of the central fire our side 
of the earth is turned away from the sun, thus producing night. As 
the earth completes its circuit our side is turned more and more 
towards the sun and day is the result. The sun will appear to have 
moved slightly against the background of the stars as the result of 
its much slower orbit around the central fire, and in a year it will 
complete a full circle through the zodiac. 

In order for this explanation to work it is also necessary that the 
earth rotate once on its axis during each revolution around the cen
tral fire. If it did not, one side of the earth would always be turned 
to the sun. We know that the Pythagoreans in fact posited this axial 
rotation, because it is also the explanation of the fact that we do not 
see the central fire or the counter-earth. The rotation keeps our side 
of the earth always turned away from the center as it completes its 
circuit of the hearth. At De caelo 293b22 (Text I ) Aristotle talks 
of the invisibility of the counter-earth and possibly other bodies 
because of the "interposition of the earth" (eTimp6cr6TJO'lS TfiS yfis) 
and Simplicius gives the same explanation (Text 4) . Although the 
basic assumptions of Pythagorean astronomy are largely a priori 
(that fire is primary and hence in the center and that there are ten 
bodies) and not derived from the phenomena, the system developed 
from those assumptions is still, given the state of astronomical knowl
edge in the later fifth century, a remarkable attempt to "save the 
phenomena" and is in fact "a triumph of thought over mere appear
ance."10 

Another problem with the theory is the need for some explanation 
for the fact that the axis of revolution for the sun, moon, and fixed 
stars is at an angle to that of the earth. Traditionally this is explained 
in Greek astronomy by the theory of the ecliptic. On this theory the 
revolution of the sun, moon, and planets around the central earth is 

10 See Burkert ( 1 972:  339) in his description ofhow one "might see" Philolaus' system were it 
not for the problem of the motion of the fixed stars. I answer this problem below. 
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in a plane inclined to the plane of the earth's equator. This explains 
the fact that the sun is not always at the same height above the 
horizon, and thus is also the explanation for the seasons. In the 
Philolaic system, if the earth circles the central fire in the same plane 
as the sun, moon, and planets, there will be no explanation for 
these phenomena. The "discovery" of the ecliptic is often tied to 
Oenopides of Chios in the later part of the fifth century, so that 
there would be nothing anachronistic in Philolaus being aware of 
the ecliptic (Eudemus, F 1 45 = DK 4 I A7) . 

Aetius (A2 I = Text g) does in fact ascribe to Philolaus the view 
that the earth "moves in a circle around the [central] fire according 
to an inclined circle in the same manner as the sun and moon." If 
this means that the earth, sun, and moon all move in the same plane 
inclined to that of the equator of the cosmic sphere (as Dicks argues 
that we must read the Greek [ I  970: 70- I ] ) ,  the phenomena will not 
be accounted for, since the sun will be moving in the same plane as 
the earth and ought therefore always to move at the same height in 
the sky and not rise higher in the sky with the seasons. Burkert 
takes "in the same manner" ( O!lOlOTp01TWS) to mean "in the same 
direction," which would solve the problem, since the earth would 
then be seen as moving in the same direction, but in a plane inclined 
to the plane of the orbit of the sun and moon (so also Heath I 9 I  3: 
1 00) . While Dicks is right about the literal meaning of the Greek, 
surely it is more charitable and reasonable to suppose that Philolaus 
understood why he introduced an inclined plane for the earth's 
motion and that Aetius is sloppy in describing the system. The doxo
graphical tradition was probably most impressed by the fact that the 
earth moved "just like the sun and moon," and is emphasizing that 
fact without noticing the ambiguity about the plane of movement (if 
the phrase "according to an inclined circle" had been put at the end 
of the sentence the ambiguity would be considerably less ) .  Alterna
tively the point might be that the earth moves in an oblique circle 
just as the sun and moon do (in traditional Greek astronomy) .  

Because Aetius uses language to describe the ecliptic which is typi
cal of later Greek astronomy, and because the ecliptic is not men
tioned elsewhere in reports about Philolaus, Dicks doubts that it can 
be assigned to Philolaus and thinks the later tradition assigned it to 
Philolaus "to make the latter's views sound more plausible" ( I  970: 
7 I ) .  But the doxographers were primarily interested in what was 
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new in Philolaus' system (the moving earth, central fire, etc . )  rather 
than in features that accorded with traditional astronomy, and it is 
not at all surprising to me that the inclination of the earth's orbit is 
not mentioned in Aristotle or the commentators on Aristotle. He is 
not trying to give a complete account of the Pythagorean system but 
rather the noteworthy Pythagorean views on questions such as the 
position of the earth. The doxographical tradition represented in 
Aetius does not show a tendency to try to make Philolaus' system 
more reasonable; it rather adds material from the later tradition of 
Pythagorean pseudepigrapha (e.g. A I 6b and A I 7b) , as Burkert has 
shown. Thus, while it is not impossible, it does not seem likely that 
the inclination of the earth's orbit was introduced by that tradition. 
Since there is no anachronism in Philolaus' having known about the 
ecliptic in the late fifth century, we should accept the doxographical 
tradition on this point. 

Another problem faced by the system is the effect of the parallax, 
caused by the earth's movement, on the apparent movement of the 
planets. In the Copernican system it is precisely this that accounts 
for the apparent retrograde movement of the planets. The difference 
of the earth's period of revolution around the sun from the periods 
of the planets produces configurations of the heavenly bodies that 
make the planets appear to stop and move backward against the 
background of the fixed stars. But the planets in fact continue to 
move with their same motion and the appearance is just the result of 
the earth's own motion. There is no hint whatsoever that Philolaus 
likewise used parallax to explain retrograde motion, and in fact the 
Pythagoreans seem to have tried to discount the effect of parallax. 
In the De caelo (Text I )  Aristotle says that they did not feel any 
difficulty in supposing that the phenomena remained the same with 
a moving eccentric earth as they would be with a motionless central 
earth. The argument given is that even on the assumption of a cen
tral earth we are not in the center since, being on the earth's surface, 
we are a radius away from the actual center, but the phenomena still 
appear the same as if we were at the center. Presumably the point is 
that in the Pythagorean system the extra distance from the actual 
center would likewise not be significant enough to produce any 
noticeable changes in phenomena. However, this argument is clearly 
defective. The problem is not that the earth is not at the center but 
rather that the earth moves around the center so that it moves from 
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one side of the center to another, relative to the position of the 
planets, sun, and moon, and thus would make them appear to move 
in ways that they would not appear to move if the earth had a fixed 
position. If we wanted to be very charitable, we might argue that 
the Pythagoreans understood this, but maintained that the diameter 
of the earth's orbit was so small relative to the distance to the planets 
that the effects of parallax would be negligible. Whether the Pytha
gorean explanation is satisfactory or not, the significant fact is that 
once again the Pythagoreans felt the force of possible or actual ob
jections based on phenomena and tried to respond to them so as to 
show that the system conformed to appearances. 

Let me then give an overview of the system as I have discussed it 
so far, and raise one last difficulty. Ten bodies are arranged around 
a central fire (see fig. 1 ) .  The earth is the second body out from 
the center after the counter-earth. However, we never see either the 
central fire nor the counter-earth, because the earth rotates once on 
its axis as it orbits around the central fire, thus keeping our side of 
the earth always turned away from the center. All of the bodies 
moving around the central fire have one circular motion from west 
to east. The earth's motion is far faster than the moon, sun, and 
five planets, since it completes its circuit around the central fire in 
twenty-four hours. Its motion thus accounts for the apparent move
ment of the sun across the sky (and hence for night and day) as 
well as the apparent nightly movement of the moon, stars, and 
planets from east to west. The earth's orbit is inclined to that of 
the sun, moon, and planets and this inclination accounts for 
the apparent movement of the sun higher and lower in the sky and 
hence accounts for the seasons. The movement of the counter
earth is not made clear, but presumably, since its name suggests 
that it is paired with the earth, it moves at a similar velocity and 
at the same angle to the plane of the motion of the sun and other 
planets. 

The sun, moon, and planets then each have one circular motion 
from west to east which is much slower (in angular velocity at least) 
than that of the earth and which explains their observed motion 
from west to east through the zodiac. The moon completes its circuit 
in about a month, the sun in a year and each of the planets progres
sively slower. The idea would then seem to be that the farther away 
from the center the body is the slower it moves. The system is thus 
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S = sun 
M =  moon 
E = earth 
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CE = counter-earth 
CF = central fire 

Fig. I .  Schematic representation of Philolaus' astronomical system. 
(After D. R .  Dicks, Early Greek Astronorrry to Aristotle, Ithaca, 1 970. )  

very simple and elegant, postulating just one motion for each body 
with all the motions being in the same direction, although that of 
the earth is in a plane inclined to that of the rest. Such a system 
will explain the astronomical phenomena that are most commonly 
known, but notably fails to account for the fact that the planets' 
movement against the background of the zodiac does not progress 
uniformly from west to east; i.e. it ignores the fact there are station
ary points and points where the planets move from east to west for a 
while (retrograde motion - a phenomenon not explained by any 
Presocratic theory) . 

Burkert has raised what he regards as a fatal objection to this 
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reconstruction of the system, an objection which he thinks reveals 
the true nature of Philolaus' astronomy as "mythology in scientific 
clothing." The description of Philolaus' cosmos that I have given 
above rests on the assumption that the fixed stars can be regarded 
as an essentially stationary background against which the heavenly 
bodies move. In traditional Greek astronomy the sphere of the fixed 
stars has the fastest movement, since its motion accounts for the 
stars' progress across the heavens each night, and by carrying the 
sun along in its motion accounts for day and night. But Philolaus 
accounts for these phenomena by the motion of the earth, thus obvi
ating the need for motion of the fixed stars. Burkert's objection is 
that the testimonia about the Philolaic system talk of ten bodies 
moving around the central fire, which must mean that the fixed 
stars move. But even more disastrous is a report of Alexander which 
Burkert argues stems from Aristotle's book and which assigns the 
fastest movement to the sphere of the fixed stars. If this were so, 
the system would collapse into a whirl of motions with no point of 
reference, and Burkert argues that accordingly we must regard the 
Philolaic system as at its core mythic, rather than philosophical or 
scientific ( 1 972 :  340) . However, I think that while there is a real 
inconcinnity in the Philolaic system here, the report of Alexander on 
which Burkert relies is in fact part of Alexander's speculative recon
struction of the harmony of the spheres doctrine, and thus is not 
based on Aristotle's book on the Pythagoreans and in fact provides 
no evidence about the Philolaic system. 

The passage in question is embedded in Alexander's commentary 
on Aristotle's Metaphysics 985b26ff, which discusses the primacy of 
number in Pythagoreanism. In his commentary Alexander gives 
many examples of the role of number in Pythagoreanism and at 
39.25 turns to the doctrine of the harmony of the spheres, which 
Aristotle does not discuss in the Metaphysics passage, but which he 
does discuss in the De caelo and in his lost books on the Pythagoreans. 
Alexander begins by saying, as does Aristotle in the De caelo, that the 
heavenly bodies move at speeds which are in proportion to their 
distances (from the center) , with the slower-moving bodies giving 
out a low tone while the faster-moving give a high tone. The sound 
that is produced by the combination of these tones produces a 
harmony. Alexander goes on to say that the Pythagoreans thought 
that the number of this harmony was the first principle of the uni-
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verse. Then, in order to illustrate the role of number in the harmony 
of the spheres, he starts to give examples of the relative distances of 
the heavenly bodies from each other, but he introduces these exam
ples with the words <pepe ehreiv (40.3:  "supposing" or "say, for ex
ample") .  As Burkert himself argues ( I 972 :  354) , these words show 
that "the figures given belong to a hypothetical case, cited for clar
ity's sake, and do not belong to a traditional account" and hence 
are not drawn from Aristotle's account of the Pythagoreans. But 
Alexander's statement that the bodies that are farthest away (i.e. the 
fixed stars) have the fastest movement comes in the immediately 
following sentence (40. 7 :  Klveicrem Se Tax•o-ra (..lev To TO (..ley•o-rov 
SiaO"TT)(..Ia KIVOVIJEVa, j3paSVTaTa Se TCx TO et..ax•o-rov . . .  ) There is 
nothing to indicate that Alexander has now shifted back to report
ing a traditional account which relies on Aristotle's book on the 
Pythagoreans, rather than continuing his own speculative account. 
That it is likely to be Alexander's own account is bolstered by the 
fact that for Aristotelians the motion of the fixed stars was the fastest 
(De caelo 29 I a34-b I ) .  Alexander has just taken the basic idea of the 
harmony of the spheres and, lacking any specifics of the Pythagorean 
system, illustrated it in terms of Aristotelian astronomy. 

Burkert argues that we cannot suppose that Alexander made a 
mistake, because he repeats the statement a page later (4I  .5) with 
the comment ws TipoeipT)KE ("as he [Aristotle] said before" ) .  But 
what Alexander repeats at 4 1 .5 is not the statement that the bodies 
that are farthest away move fastest but the statement (also found in 
the De caelo) that for the Pythagoreans the bodies move in proportion 
to their distance (Klveicr6ai TE KaTCx O:vaf..oyiav T6'w SiaO"TT)IJcXTWV, 
ws TipoeipT)KE) . But this doctrine is perfectly in accord with the Phi
lolaic system as I have reconstructed it. The bodies move slower the 
farther they are from the center. 

Once it is shown that there is no reason to assign to Philolaus the 
view that the fixed stars have the fastest movement, the greatest 
challenge to the coherence of his system is removed, but there is 
still a difficulty as to whether or not the fixed stars do have any 
movement at all. As suggested above, Philolaus' astronomy would 
make most sense if the fixed stars had no movement and were just a 
stationary background for the movements of the sun, moon, and 
planets. However, both at Metaphysics 986a1 0  (Text 2 )  and in F2o3 
(Text 3)  Aristotle talks of ten bodies (thus including the fixed stars) 
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moving (<pep61Jeva, KtVOVIJEVa) around the central fire. A 1 6  (Text 7) 
also suggests that the sphere of the fixed stars moves when it says 
that ten bodies "dance" (xopevetv) around the central fire. Now, to 
begin with, it seems to me at least a possibility that Philolaus origi
nally said that there were ten bodies "arranged" around the central 
fire and focused on those that move, such as the earth. If he made no 
special point about the lack of movement of the fixed stars, the later 
tradition could very easily come to over-generalize and speak as if all 
ten bodies actually moved. If the fixed stars do move they would 
have the very slowest of all motions since they are farthest from the 
center. A second explanation would be that, for the sake of unifor
mity, Philolaus supposed that the sphere of the fixed stars did have 
an extremely slow movement, but regarded it as for practical pur
poses negligible. Some scholars have supposed that its slow move
ment was meant to explain the precession of the equinoxes, but there 
is no evidence that this phenomenon had been observed in the late 
fifth century. But even if the fixed stars do have a slow movement, it 
does not vitiate Philolaus' astronomy or show that he belongs in the 
tradition of Herodorus; rather it shows that he belongs to the early 
stages of Greek speculations on astronomy; that he belongs in the 
company of Anaxagoras rather than Eudoxus. To conclude my dis
cussion of Philolaus' astronomy, I will examine his views in light of 
other Presocratic astronomy of the fifth century and argue both that 
he has very close ties to that astronomy and that he also makes an 
important advance beyond it in a way that makes him the true 
precursor of Platonic astronomy. 

Philolaus' speculations on astronomy are tied to those of other 
Presocratics of the fifth century such as Empedocles, Anaxagoras, 
and Democritus, both by similarities on specific points of doctrine 
and by a basic uniformity in the types of questions that were ad
dressed. (This uniformity may, of course, be to some extent imposed 
by the form of the doxography. ) First, Philolaus' account of the sun 
as not having light of its own (A1g) is very similar to Empedocles' 
views. Likewise his belief that the moon is like the earth and in
habited (A2o) is shared by Anaxagoras and Democritus. The types 
of phenomena that he takes into account are also in accord with the 
other fifth-century thinkers. He takes over a basic view of the cosmos 
as a sphere focused on a center from Parmenides (Furley 1 987:  53) 
and is interested in what is at the center of that sphere and in the 
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position of the earth, as are the other thinkers. We have seen that he 
tries to account for the phenomena traditionally associated with the 
obliquity of the ecliptic, and we have clear evidence that it was just 
at this period that others first started wrestling with this problem 
(e.g. Oenopides) . He is also concerned with the basic ordering of 
the orbits of the moon, sun, planets, and fixed stars, as Democritus 
clearly was (A4o, A86) and Anaxagoras may have been (A8 1 ) .  In
deed, there is no astronomical phenomenon that Philolaus deals 
with which is not also known to other fifth-century thinkers (except 
possibly the relative periods of the planets - see below) .  Thus, the 
phenomena on which he focuses, as well as some of his explanations 
of them, place Philolaus in the fifth century, but his approach to the 
phenomena shows some basic differences from other Presocratics in 
ways that look forward to Plato. 

Empedocles, Anaxagoras, and Democritus are all concerned to 
give an account ofhow the cosmos came to be and how it works now 
in terms of physical causes. They all use the same basic mechanism, 
the vortex. The basic material elements are caught up in the whirl 
of a vortex and through that motion come to be separated out with 
the earth taking up its place in the lower central part of the vortex 
in virtue of its being the heaviest element. The sun, moon, planets, 
and stars are also carried by this vortex so that those at the periph
ery move fastest with those close to the earth moving slowest. There 
is interest in what the heavenly bodies are made of and how they 
come to be on fire. Again, the "turnings" of the sun are explained 
physically as the result of the air pressing on it. The earth itself is 
supported by air. There is considerable emphasis on explanations 
of meteorological phenomena such as lightning, thunder, hail, as 
well as earthquakes and comets. The system of Democritus (but 
probably not that of Anaxagoras - see Furley I g87:  7 1 )  is open
ended in the sense that it envisages an unlimited number of worlds 
with an unlimited variety of configurations. Even in our own world 
Anaxagoras and Democritus seem unwilling to posit a set number of 
planets and leave open the possibility of more than the canonical 
five (Anaxagoras A8 1 ;  Democritus Ag2; see West 1 g8o: 208) . 

Philolaus, on the other hand, shows little interest in providing 
physical causes and much more interest in giving a clear schematic 
model of the cosmos that is constructed according to principles of 
number and order. The closest he comes to a physical cause is in 
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the analogy between the breathing of the new-born infant and the 
breathing in ofunlimiteds by the central fire. There is no vortex. He 
gives no account of why the sun, moon, and planets move (unless the 
central fire has a motive force, as suggested in Simplicius [Text 6] ) .  
He says that the earth moves, but gives no cause of the motion. There 
is a fire located in the center of the cosmos, but he evidently did not 
feel compelled to say why it stayed there or how it came to be there. 
Nowhere in the testimonia do we hear of Philolaus' accounts of 
meteorological phenomena. In general the lack of interest in physi
cal causation is borne out by the lack of a system of physical ele
ments. Philolaus' basic principles are not atoms or earth, air, fire, 
and water but limiters and unlimiteds (unlimiteds do include mate
rial elements but are not limited to them) . A further difference is 
that Philolaus presents us with a closed system. The system is com
plete and has no room for new planets. 

However, because Philolaus is not interested in physical causa
tion, he presents us with a much more coherent model of the cosmos 
than any other fifth-century thinker. His model accounts for all the 
phenomena that other fifth-century systems do. He assigns each 
heavenly body one circular motion with the speeds (angular veloc
ity) being in proportion to the distance from the center and decreas
ing with distance from the center. He was in no position to assign 
specific numbers to those speeds, but expresses the basic belief that 
they have an intelligible mathematical relationship. Such a model 
is crude and in the next century the phenomena of retrogradations 
will call forth much more sophisticated models, but it is a model that 
is articulated enough to elicit criticisms based on the phenomena 
and to encourage the production of more sophisticated models. On 
the other hand there is no way of modifying the Anaxagorean or 
Democritean system in light of the phenomena, since they are not 
articulated enough to create expectations of what the phenomena 
should be that can then be tested by observation. Furthermore, the 
vortex works in some ways as a deus ex machina to explain any and 
all phenomena, whereas the Philolaic system says that heavenly 
motions have to be explained in terms of a single circular motion for 
each body, and supposes that these motions have a uniform relation 
to each other based on their distance from the center. It is in provid
ing an elegant astronomical model, rather than a physical theory of 
the cosmos combined with a loosely connected group of specula-
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tions on specific phenomena, that Philolaus marks an advance over 
other Presocratic thinkers in the direction of the model which Plato 
provides in his Timaeus. 

Up to this point I have been arguing that Philolaus is very much 
on a par with the rest of Presocratic astronomy in accounting for 
phenomena. However there is also some evidence that Philolaus 
was working with a slightly more sophisticated appreciation of the 
phenomena regarding the planets than his contemporaries. In Sim
plicius' commentary on the De caelo (47 1 .5ff) he quotes Eudemus 
(F 146 - Text 1 0) as saying that Anaximander first instituted the 
discussion of sizes and distances of the heavenly bodies, while assign
ing the first discovery of the order of their positions to the Pytha
goreans. Eudemus is an excellent source and his report evidently 
means that the Pythagoreans first posited the correct order of the 
planets starting from the earth (i.e. moon, sun, five planets in the 
order Mercury, Venus, Mars, Jupiter, Saturn and finally the fixed 
stars) . This is what we find in the reports about Philolaus, except 
that the order of the five planets is not specified. On the other hand 
none of the testimonia about other Presocratics of the fifth century 
suggests that they gave this order. Democritus is supposed to have 
written a book on the planets (DK 68Bsb) , but the order of planets 
assigned to him in the doxography puts Venus between the moon 
and the sun (A86, A40.4, A88) ,  and a report in Seneca (Ag2) may 
suggest that he thought that there could be more than five planets. 
It seems most plausible to assume that Philolaus is the Pythagorean 
that Eudemus is talking about, and thus that Philolaus was the 
first to posit the correct ordering of the planets. Here we see that 
Philolaus was au courant with some of the best astronomical data 
available. This is yet another indication that he is to be placed in 
the domain of Presocratic speculation about the cosmos rather than 
in the tradition ofmythography. It is also interesting that Censorinus 
assigns a theory of a Great Year of fifty-nine years to Philolaus, 
which is an attempt mathematically to relate the lunar and solar 
year. If this tradition is correct, it would show Philolaus as con
nected to figures like Meton and Oenopides (DK 4 1 .9) , who were 
interested in the mathematics of the solar and lunar year (see the 
commentary on A22) .  

Philolaus then would seem to have handed on several important 
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astronomical doctrines: ( I ) the correct ordering of the planets; ( 2 )  
the idea that the bodies closest to the center move fastest; (3 )  the 
general conception of the harmony of the spheres (see p. 2 79 below) . 
But more than these specific points, Philolaus handed on the concep
tion of an astronomical model of the cosmos which combined a priori 
postulates of order with an attempt to explain the major astronomi
cal phenomena. He in fact seems to have taken over the "centrifocal" 
universe first put forth by Parmenides and developed it considerably 
towards what we find later in Plato. We have no reliable evidence 
that Plato ever accepted the postulate that I O  was the perfect num
ber and that there must accordingly be ten heavenly bodies, or that 
he accepted the primacy of fire so that the earth was moved from the 
center (pace Plutarch, Numa I I ) .  However, he seems very attracted 
by the attempt to explain planetary phenomena in terms of one 
regular motion for each body. In so far as Philolaus makes principles 
of order prior to mechanical causation (e.g. a vortex) and envisions 
the cosmos as held together by mathematical proportion of some 
sort (even if the proportions cannot be specified) ,  he is the clear 
precursor of Plato. 

Testimonium A 1 8 - destructions of the world 

Aetius 2 .5 .3 (333 Diels) <l>tMAaos StTTTJV eTvm TTJV q>6op6v, 
TO IJEV E� ovpavov lTVpos pveVTOS, TO Se E� vSaTOS O'EAT)VlClKOV, 
1TEptcrTpoq>fj TOV aepos Cx1TOXV6EVTOS' Kai TOIJTWV eTvat TCxS 
6:va6VIJ1cXO'E1S Tpoq>as TOV KOO'IJOV. (See also Stobaeus, Eclogae 

5 1 .20. I g; 1 . 2 1 .6d. )  

I Bt-rri)v . . .  cp6opav Pi ut. cp6opav Toii Koo�ov Stob. 20 BtTTl)v . . .  cp6opav om. et add. 
EcpTJCYE Stob. 2 1  Tpocpl'Jv Galen 2 TO !!Ev . . .  To Be Galen Stob. 2 1  ToTe �ev . . .  ToTe 

Be Plut. Stob. 20 �� ovpavoii Stob. 2 1  Plut. �� liypov Stob. 20 �� ante vBcrros del. 
Usener 3 [TOU aepos] Gomperz aepos emoxv6mos Stob. 2 1  Plut. CxCYTepos pvmos 

Stob. 20 acrTepos emoxvaMos Plut. B 3-4 Kal . . .  KOO�OV om. Stob. 20 Kai TOVTCAlV 

om. Stob. 2 1  To\rTov Capelle 

Philolaus [says] that destruction is twofold, on the one hand when 
fire rushes in from the heaven, and on the other from lunar water 
when it is poured out by the revolution of the air. And the exhala
tions of these are nourishment for the cosmos. 
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A U T H E N T I C I T Y  

Doubts about the testimonium could arise if we thought it was too closely 
tied to Stoic accounts of the destruction of the world, but once it is seen that 
at most Philolaus is talking about localized catastrophes on the earth, it 
becomes clear that his doctrine would fit very well into the background 
that seems to be assumed by Plato's mention of destructions by fire and 
flood in the Timaeus. Heraclitus' account ofdestructions on the earth by fire 
and water shows that we need not assume that the Philolaus passage is in 
fact derived from Plato. On the other hand there is a fairly significant 
amount of evidence that, even before Aristotle's doctrine of two exhalations 
from the earth, Presocratic thinkers made use of the notion of exhalations 
to explain astronomical phenomena, so that once again Philolaus' reference 
to exhalations that nourish the cosmos can be plausibly seen to fit into a 
Presocratic context and need not be assumed to be late. 

C O M M E N T A R Y  

The text: The textual tradition for this testimonium is particularly con
fusing both because there are significant differences between the versions 
preserved in Plutarch and Stobaeus and because Stobaeus in fact presents 
the testimonium under two different headings with different texts. The 
testimonium occurs first in Stobaeus under the heading "Generation and 
destruction" ( I  .20. I g) , and here the last sentence, which refers to the nour
ishing of the heaven through exhalations, is omitted. The testimonium's 
second occurrence is under the heading which addresses the question of the 
source of the nourishment of the cosmos. Here all mention of destruction is 
removed from the first sentence, leaving it ungrammatical (see Boeckh 
I 8 I g: I I I ) .  It is thus clear that the testimonium was tailored differently 
for two different contexts. Plutarch's testimony allows us to see that the 
testimonium originally connected Philolaus' account of the destruction of 
the world with its nourishment. 

Starting from Plutarch's complete text, then, we are faced with a series 
of smaller but important problems. First, the text in Plutarch says that 
Philolaus thought there was simply a twofold destruction or passing away 
(q>6op6:), but the version in Stobaeus 20 specifies that the destruction is "of 
the cosmos." If we accept the text which says that the destruction is of the 
cosmos, we must conclude, in light of Philolaus' use of cosmos to refer to all 
of reality in Fragments I -6, that he has in mind some sort of universal 
cataclysm. On the other hand, if we accept the text which simply refers to 
destruction or passing away, Philolaus could be referring simply to the 
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passing away of parts of the world through the action of heat and water. 
There is no way to decide the question on the grounds of the textual tradi
tion alone. Plutarch is as likely to be right as Stobaeus, so that the decision 
must be made on the sense of the passage. The theory produced by the 
text in Plutarch is much more coherent, and should thus be accepted. 
If Philolaus were talking about the destruction of the whole cosmos (the 
Stobaeus text) ,  at least two difficulties would arise. First, immediately after 
describing the destruction of the whole cosmos he talks about the same 
process as nourishing the now destroyed cosmos. It is not impossible to 
suppose that he means that one cosmos perishes and that a new cosmos 
arises nourished by the exhalations from the old one, but if this is what is 
meant it is stated in a very obscure fashion with no distinction made 
between the old and new cosmos. Second, it might be plausible to see the 
whole cosmos as being destroyed by a fire that rushes in from outside, 
especially since Philolaus seems to have thought that there was a fire at the 
periphery. However, it is hard to see how lunar water would have such a 
far-reaching effect on the cosmos as a whole. Water collected around the 
moon might be thought to have significant influence on the earth but not 
on the whole cosmos. Thus we should follow Boeckh ( I  8 I 9: I I I )  and Zeller 
( I  923: 549) rather than DK and regard TOV KOO"IlOV ("of the cosmos") as 
a careless insertion by someone in the transmission, probably influenced 
by the appearance of TOV KOO"IlOV ( "of the cosmos") at the end of the 
testimonium. 

It is less clear whether we should read TO llEV . . .  To Be or TOTE llEV . . .  TOTE 
Be. If Philolaus is thinking of a process of passing away that is going on 
continuously, it might be slightly more appropriate to use "on the one 
hand . . .  on the other." However, if he is thinking of more isolated incidents 
of radical scorchings of the earth or deluges by water, it would make better 
sense to read "at one time . . .  at another." Boeckh is probably right that TO 
llEV . . .  To Be is the lectio dijficilior ( I  8 I 9: I I I n. I ) .  

The twofold destruction: Three different scenarios come to mind when 
thinking of the twofold destruction ascribed to Philolaus. The first would be 
a destruction of the whole cosmos later followed by a new cosmogony. This 
would correspond to the doctrine of ecpyrosis which Heraclitus probably 
accepted (Kahn I 979: I 34ff) . In the discussion of the text above I have 
argued that this scenario does not fit very well the text of Philolaus A I 8  
which seems to focus on the region of the earth. A second scenario has been 
developed by Boeckh ( I  8 I 9: I I I ff) and Zeller ( I  923: 549ff) . According to 
them Philolaus is not talking about a major cataclysm at all but an ongoing 
process of corruption on the earth. Under the influence of heat and moisture 
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parts of the earth are dissolved, giving off exhalations which in turn nourish 
the rest of the cosmos. Thus we can think of the evaporation ofwater and 
the wearing away of the earth through the action of rain. 

A third interpretation might accept this latter view of the gradual wast
ing of the earth, but also maintain that in emphasizing a twofold destruc
tion Philolaus is also thinking of major cataclysms on the earth, one by 
fire and one by water, which certainly do not destroy it, but affect large 
inhabited parts and wipe them out. In the Timaeus (22C I -3) Plato has the 
Egyptian priest talk of many destructions of the earth, the greatest of which 
come through fire and water at great intervals of time. Aristotle also speaks 
of a great winter which occurs at great intervals of time, in which excess of 
rain leads to widespread destruction (Mete. 1 .  I 4, 352a3 I ) .  If we look back 
before Plato and Aristotle, we find that testimonia also associate Heraclitus 
(A I3, A5) with a great year of 1 0,8oo years, which would certainly include 
a great summer of cosmic fire and perhaps a winter of cosmic floods. There 
is controversy as to whether this testimonium is reliable, but Kahn has 
argued convincingly for accepting it ( I  979: I 56ff) . Indeed, Kahn feels 
that Plato's remarks at Timaeus 22C I -3 show that some Presocratic theorist 
must have put forth the view of periodic cataclysms by fire and water 
( I 979: I 59, 3 I 8  n. I 84) . He clearly is inclined to think that this theorist was 
Heraclitus, although he recognizes that the support for a doctrine of de
struction through flood in Heraclitus is not strong. It would appear, in fact, 
that Philolaus would have a better claim to being this theorist upon whom 
Plato is drawing, since precisely a twofold destruction, one through fire and 
one through water, is ascribed to him here in A I 8. 

The details of the mechanisms of these two destructions are very obscure. 
Philolaus evidently thought that there was a fire surrounding the cosmos as 
well as a fire at the center, and this surrounding fire might be seen as what 
rushes in. Alternatively, Philolaus could just be thinking of the fire mani
fested in the heavenly bodies and in particular the sun. Indeed, there is a 
possible connection that can be made between Philolaus' theory of the sun 
and the destruction by fire. The most plausible interpretation of his theory 
of the sun is that he saw it as a lens that functioned like a burning glass 
which passed on heat and light to the earth from the fire in the heaven. But 
this suggests that at some times the sun might collect too much light from 
the heavens and focus too much heat on the earth, thus producing the 
widespread conflagration which seems to be referred to here in A I 8; but 
this is very speculative. 

Things are even less clear in the case of the destruction through lunar 
water. It is unclear both how this water comes to be around or on the moon 
and also how it is "poured out by the revolution of air." Some of the 
manuscripts read "star" ( 6:a-repos) rather than "air" ( 6:epos) here, and in 
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this case the reference to "the revolution of the star" would presumably 
be to the revolution of the moon which is often included with the stars. 
Gomperz tried for the same result by simply removing "air" from the text 
leaving the translation "poured out by the revolution," where it is easy to 
supply "of the moon" from the context. These corrections are attractive, 
but in the end we simply do not know enough of Philolaus' views on the 
moon or the position of air in the cosmos to be sure that it might not be air 
which he was referring to after all. 

It is hard to see any direct connection between the comments on the 
moon in A2o and the role of lunar water in destruction here in A 1 8. 
There is abundant evidence in the later tradition which connects the moon 
with moisture (e.g. Plutarch, On the Face on the Moon 940b; Aristotle, HA 
582a34-b3) .  We simply do not know enough to say whether Philolaus 
thought of the moisture as collecting on or around the moon, or whether he 
thought of the moon as concentrating the moisture on and around the 
earth in some way so as to produce a deluge. The mention of the "revolu
tion of air" might suggest action on the earth, but there is also evidence 
that some Presocratics associated air or mist with the moon. Thus Xeno
phanes (DK A43) is reported to have thought that the moon was "felted 
cloud," and Empedocles said that the moon was cloud-like and composed 
of air that is "twisted up" ( cruveCTTpOIJI.u§vov) and solidified by fire (DK A6o, 
A3o) . 

The exhalations: Tqe second part of the testimonium says that the exha
lations of"these" are nourishment of the cosmos. It seems that "these" here 
must refer to the fire that rushes in from the heaven and the lunar water. 
The exhalations need not be directly from heavenly fire and lunar water, 
but more probably arise from the earth as a result of their destructive effect. 
The basic phenomenon that inspired the idea of an exhalation in Greek 
thought is evaporation, and it is clearly seen as a vapor of sorts (see Kahn 
1 979: 259 and Kirk 1 954: 272 ) .  Aristotle presents a developed theory of two 
exhalations from the earth, one moist and one dry, which account for rain 
and winds among other things (Mete. 34 1 b6; 354b34, etc. ) .  In Aristotle's 
theory the exhalations only explain phenomena in the sublunary sphere, 
and he is particularly scornful of earlier thinkers who have thought that a 
moist exhalation from the earth reached all the way to the sun and nour
ished it (Mete. 354b34) . This would appear to be exactly the sort of theory 
that is ascribed to Philolaus in A 1 8  where the cosmos is nourished by 
exhalations. There is evidence that even before Philolaus exhalation the
ories were developed, particularly by Heraclitus (D.L. 9.9) , but scholars 
are divided about the exact nature of his theory and whether it included 
one or two exhalations (Kirk 1 954: 27off; Kahn 1 979: 293 ) .  Xenophanes is 
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said to have thought that the sun came from a moist exhalation (vypas 
6:vcx6v1.11cXO"EWS - DK A40) . Turning to figures closer to Philolaus' date, 
his contemporary Hippocrates of Chios appears to have explained the tail 
of comets and perhaps the milky way as a reflection from an exhalation 
(DK42 A6) . 

The notion that a moist exhalation should in some way nourish fire 
may seem strange to us, but it is clear that the notion of water nourish
ing fire was widespread in the Presocratic period (see e.g. On Regimen r ·3 ·  
This treatise seems to gather together Presocratic ideas from a number of 
sources) .  Thus, that Philolaus, writing in the latter part of the fifth century, 
should have had a theory which stated that the cosmos was nourished by 
exhalations from the effects of fire and water on the earth is very plausible. 
The details of this theory remain problematic, however. In particular it is 
unclear whether we should conclude from the assertion that destruction is 
twofold that Philolaus also advocated a theory of two exhalations (moist 
and dry) . 

Testimonium A 1 g - the sun 

Aetius 2 . 20. 1 2  (349 Diels) <l>tMf..aos 6 nveayopetos vaf..oetofi 
TOV fl:Atov, OEXOiJEVOV iJEV TOV EV T4l KOO"I-Ict> TIVpos TTJV aVTavyetav, 
StT)6ovVTa Se Tipos iJ1-10:s To Te <p&s Kai TTJV at..eav, &crTe TpoTiov 
TIVCx OITTOVS i)t..iovs yiyvecr6at, TO TE EV T4l ovpav4l Tivp&oes Kai 

5 TO aTI' OVTOV TIVpOEIOES KOTCx TO EO"OTITpoet5es, ei 1-lti TIS Kai 
TpiTov AE�EI Ti)v &no TOV EVOTITpov KaT' avCo<Aacrtv OIOO"TIElpoiJEvT)V 
TIPOS TJI-ICXS avyi}v. Kai yap TOVTT)V TIPOO"OVOiJCx�OiJEV fl:Atov oiovei 
eiowf..ov eiowt..ov. (See Stobaeus, Eclogae 1 . 25.3d.)  

2 TClV i')Atov om. Plut. TIVpOS Plut. TipOs Stob. A 3 Kai -n')v 6:Aeav om. Plut. 
3-4 Tp6nov . . .  f]!.lovs Stob. npoaeotKevat f]Al'!> Plut. 5 KaTa TO eaoTITpoet5es Stob. 
Kai eaonTpoet5es PI ut. s-6 ei 1-11'] TtS Kai . . .  Ae�et om. Plut 7-8 Kai . . .  el5wl.ov om. 
Stob. 

Philolaus the Pythagorean says that the sun is like glass, receiving 
the reflection of the fire in the cosmos, straining the light and heat 
through to us, so that in a way there turn out to be two suns, both 
the fiery one in the heaven and that which is from it and fiery in 
reflection; unless someone will also say that there is a third, the light 
that is spread from the mirror to us by reflection. For we call this 
latter the sun which is, as it were, the image of an image. 
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Achilles, lsagoga excerpta I 9 ( 46. I 3 Maass) <l>tMA.aos Se [se. Tov 
i)A.tov] To nvp&Ses Kai Stavyes A.a1-1J3avoVTa &vweev 6:no Tov 
ai6epiov nvpos npos TJIJCxS TrEIJmtv Ti}v a\ryi}v Sta Ttvc.uv 
6:patc.u1JaTc.uv. wcne KaT' a\JTov Tptcrcrov eTvat Tov i)A.tov, To 1-1ev 

s 6:no Tov ai6epiov nvp6s, To Se O:n' eKeivov TrEIJTrOIJEVov eni Tov 
vaA.oetSf) vn' mhov AEYOIJEVOV i)A.tov, TO Se clTI"O TOV TOIOVTOV 
TJAlOV npos TJIJCxS TI"EIJTI"OIJEVOV. 

Philolaus (says) that ( the sun) ,  receiving what is fiery and translucent 
from the aithereal fire above, sends it to us through certain pores. 
The result is that according to him the sun is threefold, one (sun) is 
from the aithereal fire, another is sent from that to what is called by 
him the glassy sun, and another sent from that sort of sun to us. 

A U T H E N T I C I T Y  

The testimonium from Achilles given above is not included in DK because 
Diels initially judged that it was dependent upon pseudo-Plutarch. How
ever, as Burkert points out, what Achilles reports is in fact superior to what 
we find in pseudo-Plutarch and based on independent testimony. Diels 
himself later accepted this view (Burkert I 972; 342 n. 23) . The doctrine of 
the sun put forth in this testimonium is very likely to belong to the genuine 
book of Philolaus because of its very strong connections to other accounts 
of the sun and astronomical phenomena which were current in the late fifth 
century. Of course the testimonium also has been contaminated by later 
ideas and we cannot suppose that all the vocabulary belonged to Philolaus. 
It seems particularly clear that the idea of the sun we see being "the image 
of an image" must be later interpretation since it matches so well Platonic 
descriptions of the relation between forms and their copies (R. I O, 6ooe5) .  
Indeed, it is tempting to see the whole idea of there being not just one but 
three suns as the result oflater interpretation, rather than an explicit asser
tion of Philolaus. He proposed the idea of the glassy sun and later commen
tators, influenced by Platonic ideas of a series of copies of an original, drew 
out the implication that there were in fact three suns in his system. 

However, under these later interpretive comments the core of Philolaus' 
theory is that the sun does not have its own light, but derives it from 
elsewhere and passes on light and heat like a magnifying glass (or possibly 
a mirror - see below) to the earth. A number of scholars have argued that 
this idea was presumably inspired by the knowledge that the moon has 
borrowed light and noted that theories that try to extend this idea to the 
sun and to other astronomical phenomena are very common in the late fifth 
century (Burkert 1 972 :  342ft') .  Directly after the testimonium on Philolaus 
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in Aetius a report is given about Empedocles' theory of the sun (As6 -
see also A3o) according to which the sun does not have its own light, is 
the result of some sort of reflection ( avCn<?o.cccns) ,  and is described as like 
crystal (KpvcnccAoei5fj) .  There are some difficulties in interpreting these re
ports (see Burnet 1 948: 238 for a plausible interpretation) , but they clearly 
show strong similarities to Philolaus. Wright ( 1 98 r :  2o rff) has argued that 
these testimonia must be mistaken, but her arguments are not convinc
ing (note particularly "it is at variance with the main lines of Presocratic 
cosmology") since she ignores the parallels with Philolaus and the other 
fifth-century figures mentioned below. This is not the place to argue about 
Empedocles' theory in detail, but even on Wright's account which is based 
on F 44 there are striking similarities with Philolaus. Once again the sun, 
which is lentiform, is seen as having no light of its own but as gathering it 
from the heaven and then transmitting it to the earth like a lens. 

Diogenes of Apollonia also saw the sun as borrowing light from else
where. In this case it is supposed to be like a pumice stone (notice the 
implication of "pores," as in Philolaus) on which the rays from the aither 
concentrate (Ar3 - see also A r 2  and A r4) . The notion of light and heat 
passing through pores in glass, which is assigned to Philolaus by Achilles, 
is also found in Gorgias at about the same time in his description of a 
burning-glass (Fs, errnevccl TO Tiiip Bu:x TOOV TI6pwv - see also Aristophanes, 
Clouds 767-9 for another late fifth-century reference to burning-glasses) . 
Thus, it is clear that Philolaus' view of the sun as not having its own light, 
but as being glass-like and drawing fire and heat from another source and 
sending it to the earth like a magnifying glass, is very much of a piece 
with late fifth-century thought. It seems very unlikely to have been forged 
after the time of Plato and Aristotle, whose theories of the sun bear no 
resemblance to this, and it should therefore be accepted as from Philolaus' 
genuine book. 

C O M M E N T A R Y  

'TOU EV 'T(j) x6CJJL� n:upo� • . .  T6 'TE EV 'T(j) oup«v(j) n:upw5E� : The first diffi
culty is determining what is meant by the expression "the fire in the cosmos 
or heaven," from which Philolaus' sun is said to receive a reflection. Burnet 
( 1 948: 298 n. r )  and Guthrie ( 1 962:  285 n.2)  assume that both phrases must 
refer to the central fire. Burnet's point is that the first phrase ("the fire in 
the cosmos") was presumably Theophrastus' wording, since he is the source 
of the doxographical tradition, and that in his mouth it would have to be 
a reference to the central fire. But, if Theophrastus wanted to refer to the 
central fire, it was perfectly possible to do so, as can be seen in Testimonia 
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A I 6 and A I 7 ,  which are also derived ultimately from Theophrastus ("fire 
in the middle" - TTVP ev j.IEO"ct>, A I 6; "central fire" - TO TTiip j.IEO"OV, A I 7 ) .  
Again Burnet argues that "the fire in the heavens" must refer to the techni
cal Pythagorean sense of "heavens" as the sublunary region, and hence be 
the central fire. But this "Pythagorean" sense of heavens is clearly part of 
the later tradition of the pseudepigrapha and does not belong to Philolaus 
(see the commentary on A I 6) .  Indeed, if we look at the testimonia on 
Philolaus' theory of the sun without preconceptions, it is clear that there is 
simply no reference to a central fire at all. Achilles' text could not be clearer 
that the fire is "from above."  In fact the reports make much more sense if 
we assume that "the fire in the cosmos or heaven" refers to a fire which 
surrounds the cosmos, a view which is clearly ascribed to Philolaus in A I 6. 

Is the sun a 111agnifying glass or a 111irror?: The testimony of Achilles 
treats the sun unambiguously as if it were a lens or magnifying glass of some 
sort (notice the reference to the fire coming from above and the reference 
to "pores" [ 6:pa!WilclTWV] through which the light comes) . Aetius' report 
on the other hand seems to mix the ideas of a mirror and a magnifying glass 
or lens in a confusing way. The reference to the sun as filtering (5JT}6ovvTa) 
light and heat through to us has close connections to Achilles' reference to 
"pores," and views the sun as a lens. On the other hand there is explicit 
reference to "reflection" (KaTCx To ecroTTTpoeJ5es) , and the sun is even re
ferred to directly as a mirror (Tov EvOTTTpov KaT' 6:v6:KAacrJv) .  Since both 
the accounts make reference to the sun as a lens, it is tempting to see the 
reference to reflection in Aetius' account as a misunderstanding. Indeed, 
there is an easy explanation for this misunderstanding. An ancient scholar 
who knew of the central fire theory of Philolaus assumed that it must be 
present here, and accordingly interpreted the sun as reflecting light from 
the central fire back to the earth rather than as passing light on from the 
fire surrounding the cosmos. Guthrie does exactly this, partially because he 
does not pay enough attention to Achilles ( r g62: 285 n. 2 ) .  

It seems to be  just possible that the reference to the sun as a mirror 
reflecting light is in fact compatible with the view of the sun as a lens. If we 
are to explain the appearance of the sun as a fiery ball in the sky, it cannot 
merely pass light through itself but must in some sense "reflect" the light 
that it gathers from the fire at the periphery. It may be that the references 
to reflection just explain this phenomenal sun without at the same time 
implying that the sun is a mirror rather than a lens. At any rate the best 
evidence seems to indicate that Philolaus viewed the sun as a glass-like 
body that served as a lens, which gathered and then transmitted to us both 
light and heat. 

269 
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One point about the vocabulary of the testimonia on the sun is worth 
noting. Much of the language is of course derived from the doxographers. 
However, on my reading of Achilles, Philolaus is explicitly cited as having 
used the word "glassy" (va:AOEJ5i]s) to describe the sun, and the word inter
estingly also occurs in Aetius. Elsewhere the word is very rare, although it 
does occur in Theophrastus (Lap. 30) , so that it does not seem impossible 
that it was used by Philolaus. 

Fragment 1 8  

Stobaeus, Eclogae 1 .25.8 ( 1 .2 1 4.2 1  Wachsmuth) <i>JAoM:ov EK BCXK)(WV 

From the Bacchae of Philolaus 

C O M M E N T A R Y  

Nothing other than this heading is preserved in Stobaeus. I t  falls under 
chapter 25 of Stobaeus, which is devoted to a series of excerpts on the sun, 
so that we know the subject matter of the lost fragment or testimonium. 
Could it be that the heading has become misplaced and belongs with the 
testimony about the sun assigned to Philolaus by Stobaeus earlier in the 
chapter ( 1 . 25.3d = A 1g)? 

Testimonium A2o - the moon 

Aetius 2 .30. I (36 I Diels) TWV nveayopeicuv TIVES J..IEV, wv EO"TI 
<l>tMf.aos, yew811 <paivecrem Ti)v cref.f}vfJv Sta To TieptotKeicr6at 
CX\lTi)V Ka:6amp Ti)V Ticxp' TJJ..IiV yf\v ��OIS KO:l <J>VTOiS J..IE{�OO"I KO:l 
KcxAAiocrtv· eTvat yap mvTEKat8eKcxTIA6:ma Ta eTI' a\JTf\S ��a Tfj 

5 8vv6:J..IEI J..IT]8ev TIEptTTCUJ..IO:TIKOV CxTIOKpivovTa, Kcxi Ti)v TJJ..IEpav 
TocravTTJV T� J..li}Ket. (See Stobaeus, Eclogae 1 . 26-4-) 

I -2 TWV 0 0 0 Cl>ti\6i\aos Stob. o! nveay6pel01 Plut. 2-3 YecOOfl . 0 0 alrnlV Plut. TO yewq>avES 
cx\rriis eTvm !ita To 1TEptotKEio6at TTJV aei\1'!Vf1v Stob. 3 �ei�oa1 (Se) Kranz �ei�om �cf>ots 
Kai q>VTois Kai\i\ioat Plut. 5 l)�epav Plut. l)�ETepav FP(Stob.) 

Some of the Pythagoreans, including Philolaus, say that the moon 
appears earth-like because it is inhabited, just like our earth, with 
animals and plants which are greater and finer. For [he says] that 
the animals on it are fifteen-fold in power and give off no excrement, 
and that the day is this same length [i.e. fifteen times an earth day] . 

2 70 
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A U T H E N T I C I T Y  

This is, at least at first sight, one of the more bizarre testimonia regarding 
Philolaus' views. In itself, this is no reason for questioning its authenticity, 
and it is accepted by Burkert as deriving from Philolaus' genuine book. The 
main reason for concluding that the testimonium is trustworthy is the same 
reason which supported the authenticity of the testimonia about Philolaus' 
explanation of the sun (Ar9 ) .  Namely, Philolaus' views about inhabitants 
on the moon find striking parallels in the mid and late fifth century. There 
are similar reports from the fourth century, and some testimonia suggest a 
tie to the later Platonizing tradition, but, although there is some room for 
doubt, the parallels with the fifth-century authors seem strong enough to 
allow us to accept this testimonium as deriving from Philolaus' book of the 
late fifth century. 

The report on Philolaus' account of the moon comes from the section in 
the doxography devoted to the appearance or face (1repl EiJ<pCccrews) of the 
moon. In Plutarch this heading is expanded by the words "why it appears 
earthlike" (�ila Ti yewOT)S cpaiveTal) . It is, of course, risky to conclude from 
such a title that it was exactly this question which was being asked in the 
fifth century, but the answers given certainly seem appropriate as answers 
to questions about the uneven appearance of the moon's surface. 

Anaxagoras, who was a generation earlier than Philolaus, and Demo
critus, who was his contemporary, are both reported by Aetius (2 .25.9) as 
having thought that the moon was a fiery solid body and that it had plains, 
mountains, and ravines. Anaxagoras is also said to have believed that the 
moon had high, low, and hollow places ( 2.30.2 ) . Democritus (2 .30.3) 
believed that shadows were cast by high parts on the moon and that it had 
glens and valleys. There may well have been some tendency to argue on the 
basis of these topographical similarities to the earth that the moon was also 
similar in being inhabited. At any rate we are told that Anaxagoras did 
regard it as inhabited (An and D.L. 2.8 where hills and ravines are men
tioned again - there seems no reason to assume that this derives from F 4 as 
Cherniss [ 1 957:  r 56 n.b] suggests, since there is nothing in the fragment 
to suggest the moon) .  It is possible that Ach. Is. 2 1  (in Anaxagoras An) 
also ascribes the idea that the moon is inhabited to Democritus, since the 
theory of the moon mentioned first, that it is a fiery solid body, is one 
that is ascribed to both Anaxagoras and Democritus elsewhere in the doxo
graphy. We are told that Anaxagoras went even further and said that the 
Nemean lion originally came from the moon (An) ,  a view which is also 
assigned to the mythographer Herodorus of Heraclea (5th-4th century 
Athenaeus 2 .57ff) . lf we can believe Cicero, Xenophanes may have been 
the first Presocratic to assert that the moon was inhabited (A47) , but it is 

2 7 1 
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commonly supposed that the reference is to Anaxagoras or Xenocrates 
(Cherniss [ I 957] I 56 n.b) . 

It should be clear from these parallels that the idea that the moon was 
inhabited was in circulation in the fifth century and even held by such 
staunch "rationalists" as Anaxagoras and perhaps Democritus. Moreover, 
Anaxagoras' story of the Nemean lion shows that he supposed its inhabi
tants to be different from those on earth. Even Aristotle considered the 
possibility that a type oflife different from ours might be on the moon (GA 
76 I b2 I -3 ) .  Herodorus ofHeraclea, who was primarily interested in myth, 
also parallels Philolaus in holding that the creatures on the moon are fifteen 
times larger than those on earth (Fr. Gr. Hist. 3 I F4), but it is hard to 
be sure who influenced whom. Later in the fourth century Heraclides of 
Pontus retailed the story that a man fell from the moon (D.L. 8. 72 ) ,  and 
Hecataeus of Abdera draws connections between the moon and the Hyper
boreans (Fr. Gr. Hist. 264F7 = DK 73B5) .  

But perhaps the most striking parallel with A2o of Philolaus i s  found in 
Philoponus' commentary ( I  6o. I 6-2 I )  on the passage in Aristotle's Genera
tion if Animals mentioned above. Philoponus first explicates Aristotle's argu
ment for supposing that there must be an animal corresponding to the 
fourth element, fire, and that this animal would be found not on the earth 
but on the moon. He then baldly asserts that "there are and come to be 
special intellectual animals in the aither." He goes on to describe them in 
some detail, asserting that, although not immortal, they live 3,000 years 
and that they spend their time in theoretical pursuits, having a home in aer 
and aither (he has said above [ I  5] that they are in the sphere of the moon) . 
This matches A2o ofPhilolaus in general terms in that these moon creatures 
are clearly superior to earthly ones, although none of the details mentioned 
so far matches exactly. However, Philoponus makes one further assertion 
that is very relevant to Philolaus' account. He asserts that these creatures 
neither eat nor drink (1-.l'llTE ecr6ioVTa 1-JtlTE TiivovTa) . But, of course, this 
would inevitably mean that they would also be creatures such as Philolaus 
describes, i.e. they would produce no excrement. Indeed, in light of 
Philoponus' testimony, it is very tempting to suppose that Philolaus 
ascribed all three features to the creatures, i.e. that they neither ate, nor 
drank, nor produced excrement. In the transmission the first two could 
easily have been left out in favor of the more bizarre description of crea
tures which produce no excrement. 

Philoponus concludes his account by asserting that the reason Aristotle 
puts off further discussion of these moon animals is that he does not in fact 
agree with such a doctrine which, Philoponus says, is Platonic. Nothing 
which we have of Plato corresponds very closely with this account of moon 
creatures, although Aristophanes' story in the Symposium ( I  gob2-3) has it 
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that some humans originated on  the moon. The Epinomis (g8 r b2ff) , which 
may rather represent the ideas of the Academy than those of Plato himself, 
does present a doctrine of five kinds of creatures in which one kind is 
identified with fire and the stars, and the Phaedo ( rogb4ff) talks about 
the regions above what we consider to be the earth as being purer and 
its inhabitants as having no bodies. However, there is no explicit mention 
of the moon's inhabitants in either the Epinomis or the Phaedo. Thus, if 
Philoponus is not just asserting that the idea "sounds Platonic," it must 
have been developed explicitly by Plato's successors in the Academy. We 
do know that Xenocrates had a developed demonology (Heinze r g65: 78) . 
At any rate what is significant is that on the basis of Aristotle, Philoponus' 
commentary, and the passage ofHeraclides ofPontus mentioned above, we 
have some indication of interest in the Academy in speculations about the 
inhabitants of the moon, speculations which show moon creatures to be far 
different but also clearly "better" or "higher" than those on earth (more 
intellectual and less dependent on the body) . 

Since many of the forged documents in the collection of Pythagorean 
pseudepigrapha show such strong ties to the early Academy, parallels from 
the Academy for Philolaus' views on the moon are disquieting. Particu
larly worrisome is the common emphasis on the superiority of the moon 
creatures (more powerful, not eating or drinking) .  This makes sense in a 
Platonic or Aristotelian universe where the earth is at the center and the 
upper regions are viewed as more divine. It is less clear how it fits into the 
Philolaic universe where the center of the universe is just as divine as the 
periphery with the result that it is uncertain what status the moon would 
have in comparison with the earth. However, the connections to the fifth
century authors are also close in detail (Anaxagoras' view that the moon is 
inhabited and Herodorus' view that the creatures on the moon are fifteen 
times larger than those on earth) ,  and we must conclude that it is as likely 
as not that the account of the moon ascribed to Philolaus is really his, and 
was developed in the same sort of intellectual environment as Anaxagoras' 
account of the moon and perhaps influenced by it. 

C O M M E N T A R Y  

General character of the testiJnomUJD: The parallels with other 
Presocratic authors as well as fourth-century authors show that we need 
not conclude with Burkert ( 1 972 :  347) that Philolaus' knowledge of the 
moon is based on a shamanistic journey unless we want to suppose that 
Anaxagoras, Aristotle, and other members of the Academy were shamans 
who journeyed to the moon as well. Similarly, the testimonium should not 
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be used to discount Philolaus' whole cosmology as fantasy (Furley I 987: 58) 
unless we want to do the same for Anaxagoras and Democritus. 

The nature of the m.oon: It is interesting to note that while this testi
monium appears in Aetius under the heading "On the appearance of the 
moon," there is no view ascribed to Philolaus in the earlier heading "On 
the nature of the moon." However, under this latter heading we are told 
that Ion of Chios thought that the moon was glass-like (veAoeJ8es - 2 .25. I I 
(356 Diels] ) ,  which is exactly how Philolaus described the sun; and more 
significantly "Pythagoras" is said to have thought that the moon was like a 
mirror (Ko:TOTITpoEJ8es - 2 .25. I 4  [357 Diels] ) .  In light of these testimonia it 
is not too implausible to suppose that Philolaus regarded the moon, as well 
as the sun (AI9 ) ,  as being glass-like and explained its light on the analogy 
of a mirror, although this must remain speculation. Empedocles also seems 
to have regarded the moon as like a lens, at least in shape (A6o; see Wright 
I 98 I :  20 I ) .  The question ofwhere the moon gets its light is left open. It is 
possible that it could reflect light from the fire at the periphery of the 
cosmos, as the sun does for Philolaus (or even light from the central fire, 
which would fit with the idea that the counter-earth causes eclipses [ Aet. 
2 .29.4], although the parallel with the sun argues against this ) ;  but it seems 
more likely that Philolaus would adhere to the standard view that the 
moon gets its light from the sun. Some Pythagoreans may have thought 
that the moon was fiery and thus had its own light (Aet. 2 .29.4 = DK 
58B36) . 

Inhabitants of the m.oon: As presented in the doxography Philolaus' 
point about the moon is that it appears to be like the earth (mountains, 
valleys, etc . )  because it is inhabited just like the earth. This would most 
reasonably seem to mean that the moon appears to be like the earth 
because it is like the earth, i.e. it has the same topography, and accordingly 
might be supposed to be inhabited as the earth is. However, Philolaus then 
goes on to list three ways in which plants and animals on the moon differ 
from those on earth: ( I )  they are bigger and finer; ( 2) they are fifteen times 
more powerful; (3) they produce no excrement. The second of these points 
is clearly related to the last line of the testimonium where the lunar day is 
said to be "so great" (i.e. fifteen times that of earth ) .  It is not clear why a 
longer day should make the inhabitants of the moon more powerful, unless 
it is somehow thought to be related to exposure to longer sustained periods 
of sunlight and/or darkness. There seems to be little hint in the passage as 
to why lunar creatures should be bigger, finer, and not produce excrement 
(and presumably not eat or drink) . However, some light can be shed on 
each of these questions by Plutarch's treatise The Face on the Moon. It is risky 
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to use such a source to explicate Philolaus since, while i t  does seem to refer 
to fifth-century ideas, it also clearly draws on Plato and the Stoics, among 
others. Thus, we can draw ideas from Plutarch as to what might have 
been some of the ideas behind Philolaus' theory, while at the same time 
recognizing that we are largely in the realm of speculation. 

The argument at gg8aff suggests that Philolaus' idea of creatures on the 
moon (and Philolaus actually only mentions "creatures," and not specifi
cally people) not eating, drinking, or excreting might have arisen from 
reflection on the much different meteorological conditions which appear to 
apply on the moon, where the heat would seem to be more intense than on 
earth and where there is no sign of clouds or other atmosphere. Aristotle 
(Sens. 445a i 6  = DK 58B43) in fact reports that some Pythagoreans thought 
that some animals were nourished by smells, and as Burkert points out 
( I  972:  34 7 n. 5 I )  this could be a reference to moon creatures. Plutarch does 
mention the stories of people on earth who are supposed to live just on 
smells in connection with his discussion of the moon people (gg8c) . 

The passage in Plutarch goes on to say that, from the point of view 
of those on the moon, it might be very surprising that there is life on the 
earth which would appear to be "the sediment and dregs of the universe" 
(vTTooT6eiJT)V Kcxi iMv, 940e) . This clearly suggests a point of view from 
which moon creatures would be seen as "finer" and "more powerful" than 
those on earth, which is what we find in Philolaus. However, this passage 
in Plutarch seems to be closely tied both to the Stoics (Zeno called the earth 
sediment and dregs - SVF I . I 04-5) and to Plato's Phaedo ( I ogc2) ,  where 
the water and mist around the earth are called the sediment (vTToOT6:61Jfl) 
of aither. Moreover, Plato describes those who ascend to the real surface of 
the earth as living without any bodies ( I  I 4c2) ,  and thus presumably with
out eating or drinking. These parallels between Philolaus' view on the 
perfections of the moon and Plato and the Stoics once again raise doubts 
about the authenticity of A2o of Philolaus. Of course, others might be 
tempted to see Philolaus' views as background for the Phaedo's account of 
the earth, since this is the one dialogue of Plato in which Philolaus is 
mentioned by name, and since it has been fashionable to find Philolaic 
ideas lurking behind much of what Plato says in the dialogue. It is striking 
that A2o of Philolaus does not follow the specifics of the Phaedo passage, as 
might be expected from a later forger, and introduces its own peculiarities 
such as the fifteen-fold strength of those on the moon. 

It is interesting to note that the phrase used to describe the moon crea
tures as not producing excrement (TTEPITTWIJCXTIKOV 6:TToKpivoVTcx) is paral
leled in Aristotle. In Parts of Animals 665b24 he seems to use the phrase to 
refer to excrement, but at HA 5 I I bg the word translated as "excrement" in 
fact seems to refer to any sort of residue and is said to include phlegm, 
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yellow and black bile, as well as dung. Indeed, TTEplTTWIJ.O:TO: is the stan
dard word for "residues" for the Peripatetics, as can be seen in Meno's 
division of theories of disease into two types, those which say diseases are 
caused by the elements and those which say they are caused by residues 
(Anon. Lond. 4. 26) . The context in Philolaus does not rule out the possibility 
that he is talking about residues in a medical sense. His point could be that 
moon creatures do not produce residues like bile and phlegm and thus are 
not subject to disease (see A2g) . However, the parallels from Plutarch's 
treatise suggest that there was more discussion about whether moon crea
tures ate or not than about their medical condition (but note at Phaedo 
I I I b2 Plato says that the inhabitants of the "upper" earth are free from 
disease) ;  and it is thus somewhat more likely that Philolaus is denying 
that moon creatures produce excrement than that they produce harmful 
residues such as bile and phlegm. 

Length of the lunar day: Most scholars have seen the assertion that the 
moon's day is fifteen times longer than that on earth as a mistake in compu
tation. Since the moon takes thirty days (i.e. twenty-four-hour periods) to 
circle the central fire, as opposed to the earth's one day, if we assume that 
the moon rotates once on its axis during its orbit around the central fire as 
the earth does, it would seem that its period of daylight would last about 
half the time of its orbit around the central fire, or fifteen twenty-four-hour 
periods. This would mean, however, that this period of daylight would in 
fact be thirty times an average period of daylight on the earth. It is not 
clear whether this confusion between the two types of day (twenty-four-hour 
period or a period of daylight) is introduced by the doxographical tradition 
through a misunderstanding (Heath I 9 I 3: I I g) or whether Philolaus made 
the mistake. If the fifteen-fold increase in size and beauty of moon creatures 
is tied to a longer period of daylight, which seems plausible, then the mis
take would seem to apply to Philolaus. Martin ( I 872 :  I 6) tried to get 
around this by supposing that the moon rotated on its axis twice during 
its revolution around the central fire so that the moon's daylight periods 
would turn out to be fifteen times those of earth, but this goes quite a bit 
beyond the evidence. The state of the evidence simply does not allow us to 
be sure what lies behind the assertion of the doxography that Philolaus 
regarded the lunar day as fifteen times an earth day. 

Testimonium A22 - the great year 

Censorinus 1 8.8 est et Philolai Pythagorici annus ex annis LIX, 
in quo sunt menses intercalares XXI . . .  ( 1 9.2 )  Philolaus annum 
naturalem dies habere prodidit CCCLXIIII  et dimidiatum. 
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r 8.8 There is also a (great) year ofPhilolaus the Pythagorean consisting 
of fifty-nine years, in which there are twenty-one intercalary months . . .  
Philolaus proposed that the natural [i.e. solar] year has 364-! days. 

A U T H E N T I C I T Y  

The concept of the great year for Philolaus is likely to be the smallest 
number of solar years into which a whole number of lunar months goes 
evenly. In other words it is an attempt to harmonize two important ways 
of measuring time, the lunar month and the solar year (on such cycles see 
Neugebauer 1 975: 2 .6 1 5ff) . Some scholars have wanted to make Philolaus' 
great year also refer to the periods of the planets, but this is unlikely. In the 
Timaeus (39d)  Plato remarks that people are familiar with the periods of the 
sun and moon but largely ignorant of the periods of the planets, which he 
describes as vast in number and admirable for their variety. Nonetheless, 
he says that there is a period of time, which he calls a "perfect year" (TeAeov 
EVJCXVT6v) , in which all the planets, sun, and moon return to the same posi
tion relative to one another (i.e. a period in which the solar year coincides 
not only with the end of a lunar cycle but also with the end of the period of 
each of the other planets ) .  Plato gives no hint that anyone has ever success
fully computed the length of such a perfect year, and the language he uses 
emphasizes the complexity of the problem and suggests that he is posing it 
as a problem to be solved rather than referring to something that has been 
accomplished (see Taylor's commentary ad. loc. ) .  When Censorinus ( 1 8.8) 
refers to the great year ofPhilolaus and other fifth-century figures, he seems 
only to mean spans of time that reconcile the lunar and solar periods, and 
there is no mention of planetary periods. Thus, it is all but certain that 
Philolaus could only have been concerned with the lunar and solar cycles 
and we must reject the figures arrived at by Schiaparelli for the supposed 
Philolaic periods of the planets (see Heath 1 9 1 3: 102 n. 2; Dicks 1 970: 76) . 

A number of scholars have recognized that there is a coherence between 
the figure reported for Philolaus' great year and his figure for the natural 
year. If we multiply fifty-nine years by twelve to convert to months, and 
add the twenty-one intercalary months, the total is 729 months in the 
great year (59 x 1 2  + 2 1  = 729) . If this number of months is multiplied by 
29.5, which was the commonly accepted round value for the lunar month 
(Neugebauer 1 975: 2 .6 1 9, 624) , the result is 2 1 ,505.5 as the number of days 
in Philolaus' great year. If this number is then divided by 59, the result will 
be the number of days in a solar year, and this result is 364.5, which is 
exactly the value Censorinus gives us for Philolaus' natural year. Thus, 
assuming the value of 29.5 days for the length of the lunar month, the num
bers assigned for Philolaus' great year and his natural year are consistent. 

The crucial question is how did Philolaus arrive at this set of numbers? 
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Where did the number 59 for his great year come from? The most plausible 
explanation is that it is the result of trying to reconcile two commonly 
accepted round numbers for the lunar month and the solar year (29.5 days 
and 365 days respectively) . In order to find the number of solar years in 
which a whole number of lunar months fits exactly, one might begin by 
doubling the period of the lunar month in order to obtain a whole number, 
which is 59· Then, since 59 is a prime number, it follows that there will be 
no common factors with 365 except I and 59 itself. Accordingly 59 is the 
lowest number of years in which the lunar cycle of 29.5 days will occur 
a whole number of times. If we multiply the 59 years by the 365 days in 
each year ( = 2 I ,535 days) and divide the 29.5 days in a lunar month into 
this figure, we see that there are 730 lunar months in the 59-year period. 
Testimony about Oenopides of Chios, a slightly older contemporary of 
Philolaus, suggests that he in fact had 730 months in his great year (so 
Tannery, reported in Heath I 9 I 3: I 32 ) .  There are problems in connect
ing this procedure with Oenopides' figure of 365H days for the solar year 
(Neugebauer I 975: 2 .6 I 9) but nonetheless the procedure outlined above 
seems a very plausible explanation of the origin of the 59-year cycle. But if 
the figures of 29.5 days for the lunar month and 365 days for the solar year 
point to a great year of 730 months, how do we explain Philolaus' use of 
729? For it is clear that he accepted 729 as the number of months in the 
great year and then recomputed the length of the solar year as 364.5 days 
(multiplying 729 x I 9·5 = 2 I ,505.5 and then dividing by the 59 years) . 
Neugebauer argues that 729 is introduced solely because of its connection 
to the sun in the "Pythagorean" system described by Plutarch (De an. proc. 
I o28b) . In that system the heavenly bodies are assigned numbers according 
to the powers of the number three, starting from the central fire. Thus the 
counter-earth is 3, the earth 9, the moon 27, Mercury 8 I ,  Venus 243, and 
the sun 729. However, this system cannot possibly be Philolaus', despite the 
mention of the central fire, since Aristotle's testimony clearly shows that 
in Philolaus' system the sun came after the moon and, if identified with 
any number, was identifed with the number 7 as being the seventh orbit 
counting from the fixed stars inward (Philolaus A I 6, Alexander In Metaph. 
38.20-39; see Burkert I 972 :  3 I 3  n. 75; 3 I 8  n. 98 and Cherniss I 976 ad loc . ) .  
Thus if Neugebauer's explanation of the use of 729  were correct, we would 
have to suppose that Censorious' testimony about the great year is not 
based on the authentic work of Philolaus but is rather based on a later 
reinterpretation of the central fire system .. 

However, there is another explanation at hand (see Tannery as reported 
in Heath I 9 I 3: I 02) . If Oenopides had already developed his great year 
consisting of 730 months, or ifPhilolaus had reached this figure on his own, 
based on the commonly accepted figures for the lunar month and solar year 
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(see above) , it might have been tempting for him to replace the relatively 
insignificant number 730 with 729, which is a more significant number in 
that it is a power of three and both a cube and a square (cube of 9 and 
square of 27) . If one assumes, as Philolaus did, that the cosmos is put 
together according to a mathematical order, it is not at all unreasonable to 
hypothesize that the figure of 730 months for the great year is inaccurate, 
based as it is on rough and ready measurements, and to assume that closer 
observations will eventually confirm that the much more pleasing number 
of 729 in fact governs the great year. This may seem to be a rather arbitrary 
change, but it displays precisely the type of thinking that underlies the 
much cited passage in Aristotle where he complains that the Pythagoreans 
introduced the counter-earth as a tenth body, contrary to all observational 
evidence, simply because of the assumption that the cosmos must be con
structed according to the perfect number 10 .  Philolaus' attitude in these 
two cases is very similar to Plato's. He puts more confidence in his theory 
that the cosmos is constructed according to pleasing mathematical princi
ples than in the observational data, and is more willing to suppose that the 
data are defective than that the theory is. If we assume this explanation for 
the use of the number 729, there is no reason to doubt the authenticity of 
Censorinus' report, since there is nothing in it that contradicts the Philolaic 
astronomical system described by Aristotle. In fact the parallel between the 
report on Philolaus and the report on his contemporary Oenopides in other 
sources further supports the authenticity of Censorinus' report. However, 
this explanation of the use of 729 is quite speculative, and it may be that 
Neugebauer's account should be accepted and the testimonium be regarded 
as spunous. 

It is important not to assume that because Philolaus and Plato were 
willing to prefer a priori theoretical constructions to the data available in 
some cases, their astronomical theories should be relegated to the realm of 
myth. Clearly Philolaus' 59-year cycle was derived from observation of the 
actual periods of the moon and sun, just as the astronomy ofPlato's Timaeus 
is also based on the data of his day. 

The harmony of the spheres 

The doctrine of the harmony of the spheres may have had more 
influence on the western intellectual tradition than any other aspect 
of Pythagoreanism. However, the doctrine has long been misunder
stood as a scientific system worked out in detail. This mistaken 
view has now been put to rest by Burkert, who has shown that the 
earliest testimonia about the doctrine indicate that it was not tied 
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to any sophisticated astronomical system and indeed "we need not 
suppose that any detailed system formed its basis" ( I 972:  355) .  On 
the other hand Burkert goes too far when he maintains that the 
Pythagorean harmony of the spheres "has nothing to do with mathe
matical or musical theory" (my emphasis ) .  The harmony of the 
spheres is in fact a typically bold Presocratic conjecture about the 
nature of reality, that is based on some "scientific" observations 
(the discovery of the relationship of whole-number ratios to musical 
intervals, and certain very basic astronomical observations) ,  but 
which, given the scientific capabilities of the late fifth century, re
mained a daring hypothesis which could not be embodied in a system 
articulated in detail. Like many other Presocratic and Hippocratic 
theories it promises more than it can deliver, but this is no reason 
to suppose that it, any more than a number of other Presocratic 
theories, has nothing to do with mathematical or empirical science. 
This is not the place to discuss the full history of the doctrine and all 
its permutations. I will briefly present what we can say about the 
form of the doctrine known to Aristotle and then go on to argue, 
largely in agreement with Burkert, that, while we cannot be sure 
that Philolaus accepted the doctrine (let alone originated it) , the 
evidence of both the testimonia and the fragments makes it probable 
that it was a part of his system. 

It is striking that in their discussion of the harmony of the spheres 
neither Aristotle (De caelo 2gob r 2ff) nor Alexander in his commen
tary on Aristotle's Metaphysics (where he also refers to Aristotle's 
special works on the Pythagoreans) makes any reference to a Pytha
gorean scheme in which the musical intervals are tied to an astro
nomical system in a systematic way (and neither does Simplicius in 
his commentary on the De caelo) .  At De caelo 2gob I 2ff Aristotle says 
that for the Pythagoreans the speeds of the heavenly bodies judged 
by their distances (from the center) had the ratios of the musical 
consonances, but he gives no example of precisely what the relative 
distances or speeds were nor of how they were correlated with the 
planets. What is even more striking is that Alexander evidently 
found no such information in Aristotle's special works on the Pytha
goreans, for when he needs an example of what is meant he makes 
one up ( in Metaph. 40.3 - <pepe eimiv, "let us say") .  In his imaginary 
example he also reverts to the Aristotelian geocentric universe, 
because he is clearly starting from the earth when he gives the 
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example of the sun being twice as far away as the moon. I t  seems 
very hard to believe that, if there were a detailed account of the 
system in Philolaus' book or any other written source, Aristotle would 
have ignored it in his special treatise on the Pythagoreans, or that 
Alexander would make up his own example if Aristotle had given 
the Pythagorean system (Burkert 1 972 :  353-4) .  

Of course in the later tradition a number of ways to fill out the 
system were proposed and were sometimes ascribed to Pythagoras 
himself (Heath I 9 1 3 : 1 07ff) . The first detailed account based on 
something like the Philolaic system is found in Plutarch who de
scribes the distances of the heavenly bodies from the central fire 
as increasing by powers of three, but the system he is describing 
is clearly a later elaboration of Philolaus' cosmos, since the sun is 
assigned the sixth position out from the center after the counter-earth, 
earth, moon, Mercury and Venus, whereas testimony going back to 
Aristotle makes clear that the sun came after the counter-earth, earth, 
and moon for Philolaus (Plut. De an. proc. 1 028b) . Other detailed 
accounts of the harmony of the spheres not tied to the Philolaic 
astronomy begin with Plato ( the myth of Er in the Republic) , and 
scholars have tended to assume that there must have been a Pytha
gorean astronomy before Philolaus that was geocentric and had 
seven moving bodies to correspond to the heptachord (Heath I 9 I 3 :  
I 07) . However, such an assumption simply has no basis in the early 
evidence. Neither Aristotle in his extant treatises nor Alexander who 
had access to Aristotle's lost book on the Pythagoreans knows of any 
other Pythagorean astronomical system than that of Philolaus. 

What then does the Pythagorean doctrine of the harmony of 
spheres seem to have included according to Aristotle's account? The 
basic point is that the heavenly bodies produce music by their move
ments in that the sounds which they produce by their rapid move
ment through the heavens form a harmonia or scale (Barker I 989: 33 
n. 2 2 ) .  Thus the Pythagoreans are said to have assumed that the 
speeds of the heavenly bodies, judged by their distances, are in the 
ratios of the concordant musical intervals. It is noteworthy that 
Aristotle says not that they argued that the speeds were in the whole
number ratios but that they assumed it (\moee�evot - 290b2 I ) . The 
Pythagoreans had no way to obtain precise enough measurements in 
order to show that the speeds were in fact in such ratios. That the 
speeds had such ratios was an assertion of faith in the order of the 



G E N U I N E  F R A G M E N T S  

cosmos. Aristotle spends most of his time disputing the idea that the 
heavenly bodies make any sound at all. Evidently the Pythagoreans 
had argued by analogy with what happens on earth. Since large 
bodies in motion on earth make noise, it is reasonable to assume that 
bodies as large as the sun, moon, etc . ,  moving as fast as they do, 
should make a sound. The Pythagoreans had responded to the obvi
ous objection that we hear no sound by suggesting that we are accus
tomed to it from birth and have no experience of silence to compare 
it with. This response is very much of a piece with the testimony 
about Philolaus' astronomy. It is clear that the Pythagoreans were 
concerned to make their doctrines consistent with the phenomena 
although they often used tortured reasoning. 

One last point about Aristotle's and Alexander's testimony. Since 
Aristotle does not discuss the details of the ordering of the heavenly 
bodies in the De caelo, it is unclear whether he connected the har
mony of the spheres doctrine with the Pythagorean (Philolaic) astro
nomical system which he discusses elsewhere. However, he never 
mentions any other astronomical system. Moreover, Alexander, in 
his commentary on the Metaphysics, not only does not mention any 
other astronomical system, but he also explicitly ties the harmony of 
the spheres doctrine to the astronomy of Philolaus, which uniquely 
has ten orbiting bodies rather than the eight that were typical in 
Greek astronomy: 

Ka6' apj.loviav Se Ti)v TO\JTWV TCx�tv broiovv Aaj36vTES TO Ta 
5eKa Ta Ktvovj.leva O'WIJaTa, e� wv 6 KOO'IJOS, StecrTavat 6:n' 
aAA{jAwv KaTa TcXS apiJOVIKcXS 6:nocrTCxO'EIS . . .  (in Metaph. 4 1 .2ff) 

. . .  they made the arrangement of the celestial bodies harmonious by 
supposing that the ten moving bodies which make up the universe are 
separated from each other by concordant intervals. 

( tr. Dooley - my emphasis) 

How then does this Aristotelian testimony compare with what we 
find in the fragments of Philolaus? What evidence is there for or 
against the thesis that Philolaus accepted the doctrine of the har
mony of the spheres? As many scholars have noted, there is no direct 
mention of the doctrine in the fragments, but there is strong implicit 
evidence that the harmony of the spheres had an important role 
in Philolaus' system. First, it is obvious that harmony was a central 
concept in Philolaus' system and that he thought it had to be 
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invoked in order to explain the cosmos. Thus, it would be natural to 
suppose that he went beyond saying that harmony was a principle 
necessary to tie together the unlike principles, limiters and un
limiteds (F6),  to say that it tied them together in the cosmos according 
to the whole-number ratios that would generate a musical harmony. 
As Kahn has noted ( r g74: 1 77 )  this is precisely what happens in the 
second part ofF6. The fragment starts by talking about the necessity 
of harmony in a broad sense, but abruptly switches to talking about 
harmony in terms of the octave and the whole-number ratios. Thus, 
while we cannot be sure that Philolaus originate� the doctrine, it 
appears to be a natural consequence of his broader philosophical 
outlook, according to which everything in the cosmos is a numeri
cally determined harmonia of limiters and unlimiteds. 

Numbers and concepts in the cosmos 

Aristotle, Metaphysics r .8, ggoa r 8ff iht 5e TTWS 5ei P.cxl3eiv cxhtcx 
(JEV eTvcxt Ta TOV apt6(JOV m:Xell KCXl TOV apt6(JOV TWV KCXTa TOV 
ovpcxvov OVTC.VV KCXl ytyvo(JEVC.VV KCXl E� apxi)s KCXl vOv, apt6(JOV 5' 
OAAOV 1-llleevcx eTvcxt TTCXpa TOV apt6(JOV TOVTOV E� ov O'VVEO'TllKEV 6 

5 KOO'(JOS; chcxv yap EV T�5i (JEV T0 (JEpEl 56�cx KCXl Kcxtpos cxVTOlS �.  
(JlKpOV 5e OVC.V6EV Tl KClTC.V6EV Cx51KtCX KCXl KptcrtS Tl (Jl�1S1 CxTT05E1�1V 5e 
P.Eyc.vcrtv cm TOVTC.VV (JEV EKCXO'TOV apt6(J6S EO'Tl, O'V(JI3cxive1 5e KCXTa 
Tov ToTTov TovTov 1)611 TTP-T)6os eTvcxt Twv crvvtcrTcx(Jevc.vv (Jeyeewv 
5ta To Ta m:X611 TcxilTcx aKoP.oveeiv Tois T6TTots eKacrTots, TT6Tepov 

10 OVTOS 6 CXVTOS EO'TlV apt6(JOS 6 EV T0 ovpcxv0 , ov 5ei P.cxl3eiv OT1 
TovTc.vv eKcxcrT6v ecrTtv, il TTcxpa TovTov &P-P-os; 6 (Jev yap nP-aTc.vv 
hepov eTvcxi <p11cr1v . 

7 1-lEV Alexander 1-lEV ev E ev A br Bonitz av1.1j3al111J Bonitz 

But yet how must we understand that number and the character
istics of numbers are the causes of the things that are and come to 
be in the heavens, both from the beginning and now, but that there 
is no other [kind of] number besides the number from which the 
world-order is constituted? For whenever opinion or due season are 
in such and such a region in their view, and a little above or below 
injustice and separation and mixture, and they state as proof that 
each of these is a number, and that there are already a multitude of 
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composite magnitudes in this place because these characteristics [of 
number] correspond to these several regions, is it this same number, 
the number in the heavens, which we must understand each of these 
[concepts] to be, or is it another kind of number besides this? Plato, 
at least, says that it is another. (after Tredennick) 

Alexander, in Metaph. ]4.6 el\eyov yap EV T1Vi IJEV IJEPE1 TOV 
KOO"IJOV 06�av crvvicrTacr6at, EV OAA'f> OE Katp6v, 7TcXA1V 5' av EV 
aAACf> i'l KcXTw6ev To\rrwv i'l &vw6ev i'l 6:5tKiav i'l Kpimv i'l 1-1i�tv i'l 
OAAO Tl TWV EV T4) ovpav4). Tfjs OE TOIJTWV KaTa Ti)v TcX�lV Ti)V 

5 TOlmiTT]V O"VO"TcXO"EWS cl7T00E1�1V ecpepov cht TOIJTWV IJEV EKOO"TOV 
Tov 6:pt61Jov ecrTtv, eKacrTCf> oe TOTI'f> ev T4) KOO"IJ'f> oiKei6s Tis ecrTtv 
6:pt61-16s. T4) IJEV yap IJEO"'f> To ev (7rp&Tov yap ecrTtv eVTavea), 
IJETa Oe TO IJEO"OV Ta ovo, & 06�av TE el\eyov Kai TOAIJOV" Kai o\hws 
6:ei 6:cptcrTa1Jevwv 6:Tio Tov IJEcrov TIAeiova Tov 6:pt61JOV yiyvecrem 

10 Twv crvvtcrTa!Jevwv 5ta TO Kai Tovs 6:pt61JOVS e� wv crvvicrTavTat, 
IJCXAAOV oe oTs EO"Tl TaVTcX, T010VTOVS eTvm· Ta yap TWV 6:pt61JWV 
TI06TJ Kai Tovs 6:pt61Jovs Tois T6Tiots 6:Kol\ov6eiv Tois ev T4) 
oupav4) Kai oiKeious aVTOiS elvm· 010 Kai Ta IJEyE6T] EK TOIJTWV 
E7T10"VIJI3aivetv . . .  (75. 1 5) Tfjs oe TcX�EWS Tfjs EV T4) oupav4), i)v 

1 5  E7T010VVTO TWV 6:pt61JWV oi  nveay6pE101, IJVT]IJOVeVEl Ev T4) OEVTEP'f> 
mpi TfjS nveayoptKWV OO�TJS· 

I I Ta\rra Dooley cf. Alex. 75. I 5 TaCiTa MSS 

For they said that opinion is established in a particular part of the 
universe, and due season in another, and in yet another in turn, 
whether below or above these, either injustice or separation or mix
ture or some other of the things in the heavens. The proof they 
offered that these things are established according to an arrange
ment such as this is that each of them belongs to a number, and 
there is a particular number proper to each place in the universe. 
For at the center is I (for the center is the first place in the universe) ;  
after the center is 2 ,  which they called both "opinion" and "dar
ing"; and in this way the number of things being constituted 
becomes greater as they keep moving away from the center, because 
the numbers too from which they are constituted, or rather with 
which they are identical, are of this kind. For they said that numbers 
and their characteristics follow the places in the heavens, and are 
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proper to them; and that for this reason spatial magnitudes too come 
into existence at a later stage out of these numbers . . .  In the second 
book of his treatise on the doctrine of the Pythagoreans, Aristotle 
mentions the arrangement of the numbers in the heavens which the 
Pythagoreans devised. ( tr. Dooley with changes) 

Alexander, in Metaph. 75.2 1 oTov T]v 4)oVTo Ta�tv exetv TTJV 
SvaSa, TaVTTlV ef.eyov exetv TTJV Ta�tv ev T� KOO"IJ"l' TTJV SO�av, 
emtSf] Svas S6�a T)v avTois. TrCcAlV T]v T0�1V i] ETrTCcS, TaVTTlV 
O:mSiSocrav EV T� KOO"IJ"l' T� Katp�, emi Kai TOV ETrTCx 6:pt61JOV 

5 [ Kai] Katpov i]yovVTO eT vat. IJ1Kpov Se avweev TOV Katpov i\ 
KaTw6ev eTroiovv, ei hvxev, O:StKiav i\ Kpimv, OT1 Kai i] Tc';w 
mhwv TovTots 6:pt61Jwv Ta�ts iJ cx\rTf] T)v. ypacpeTm Se ev Ttcrtv 
6:vTtypacpots 6:VTi Tov O:StKiav "O:vtKiav·" 6:vtKiav Se cpamv vTro 
TWV 0v6ayopeiwv f.Eyecr6at TTJV TIEVTCcSa . . .  

They said, for instance, that opinion occupies that place in the uni
verse which, they believed, 2 occupies, since for them 2 was opinion. 
To due season they gave in turn that place in the universe which 7 
occupies, since they also thought that the number 7 is due season. 
And a little above or below due season they located injustice or 
separation, whichever it happened to be, because the arrangement 
of the numbers which are the same as these was also the same. Cer
tain transcriptions of the text have the reading anikia (non-victory) 
instead of adikia (injustice) . For they say that the Pythagoreans 
called the number 5 anikia. ( tr. Dooley with changes) 

C O M M E N T A R Y  

These texts present a seldom commented upon aspect of early Pythagorean 
cosmology according to which abstract concepts such as opinion, injustice, 
due season, mixture, and separation are assigned specific places in the cos
mos. There are many puzzling features about these reports, but for present 
purposes two main problems need to be addressed: ( I )  What can be made 
of the theory which Aristotle is assigning to the Pythagoreans? ( 2) Is that 
theory likely to have been held by Philolaus or is it the work of other 
Pythagoreans? 

The general outlines of the theory are tolerably clear from Aristotle's 
words and Alexander's commentary on them, but our information is so 
limited that much must remain uncertain. Aristotle assigns an argument to 
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the Pythagoreans that runs as follows: ( I ) concepts such as due season, 
opinion, separation, etc. are numbers; (2 )  every number has its own partic
ular region in the cosmos; (3 )  therefore, each of these concepts is also found 
in a particular region of the cosmos. Thus, to use Alexander's example, the 
number 2 is found in a specific region of the universe and therefore opinion, 
which is identified with the number 2, is to be found in that region as well. 
The first premise above is clearly supported as Pythagorean by testimony 
elsewhere in Aristotle, although it is not clear that Aristotle is right to say 
that the Pythagoreans literally identified concepts and numbers. Thus, at 
Metaphysics g85b2g we are told that certain characteristics of number are 
associated with justice and others with mind, soul, and due season respec
tively, and Alexander expands on this in his commentary. At Metaphysics 
g87a2 I Aristotle says that the Pythagoreans first began the attempt to 
define "the what" of things, and this would seem to be connected to the 
attempt to tie certain concepts to certain numbers. 

The second premise, that each number (presumably just numbers I - ro) 
belongs to a specific region of the cosmos, is not stated as explicitly else
where in Aristotle. To be sure, he says that the Pythagoreans thought that 
the world-order was a harmony and a number (g86a3) and searched for 
analogues between things and numbers, but up to this point in the Meta
physics he has made no assertion that they assigned specific numbers to 
specific places in the cosmic order. Alexander says that Aristotle mentioned 
the arrangement of numbers in the heavens in the second book of his work 
on the Pythagoreans. It is hard to know whether this means that Aristotle 
dealt with the topic in some detail or whether he just literally "mentioned" 
the basic idea. Certainly Alexander does not provide much more detail on 
this topic. He only tells us that the number 1 was associated with the center 
and that the numbers went in order out from the center. However, he never 
explicitly ties any other number with any other specific region in the cos
mos in his commentary on this passage of Aristotle. Earlier in his commen
tary (38. 22 )  he mentioned that the number seven was associated with the 
sun, but this does not square very well with the system that counts outward 
from the middle, at least if we are counting heavenly bodies, since the sun 
would be 5 on such a count. 

It is also interesting to note that in Alexander's commentary on Meta
physics ggoa22ff, with the single exception of "daring," he only discusses 
the concepts that Aristotle has introduced (opinion, due season, mixture, 
separation, and injustice [with the variant non-victory] ) .  Aristotle gave 
none of the specific numbers with which these concepts were connected, 
and Alexander fills in some but not all of the holes (2 = opinion and dar
ing, 7 = opportunity) . Still, it is somewhat surprising that, if Alexander 
had Aristotle's special treatises on the Pythagoreans, he does not fill in more 
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or mention other concepts. One gets the suspicion that Aristotle may not 
have said much more about the position of concepts in the cosmos than 
we find in the Metaphysics. Indeed, Alexander reports that Aristotle, in 
his special treatises on the Pythagoreans, mentioned the arrangement of 
numbers in the cosmos, not the arrangement of concepts. 

It is possible that the Pythagoreans did present a fully worked out theory 
of the positions of numbers in the cosmos and assigned a well defined set 
of abstract concepts to each of these regions. However, to judge from 
Alexander's and Aristotle's testimony (which is admittedly risky especially 
given that we lack Aristotle's works on the Pythagoreans) ,  it would appear 
more likely that the system was more analogous to the theory of the har
mony of the spheres, in that the general argument according to which 
numbers and concepts were assigned to regions of the cosmos was articu
lated and some examples were given, but the details were not filled in, 
or admitted of widely different interpretations among the Pythagoreans 
themselves. 

Given the state of the evidence it is impossible to determine exactly what 
the purpose of this system was. It is noteworthy that the concepts which are 
assigned positions in the cosmos are not a haphazard group but have cer
tain features in common. Almost all of them are in fact paralleled by earlier 
Presocratic thinkers. Thus, Empedocles is famous for having mixed the 
concepts of love and strife in with his four material elements. But the 
functions of love and strife are to mix and separate the elements, so that 
we would seem to have here the precursor of the Pythagorean idea that 
"mixture" and "separation" have a place in the cosmos. Much earlier, 
Anaximander is famous for invoking the idea of the injustice of the elements 
to each other (F r )  and the necessary retribution. So that the role of injus
tice in the Pythagorean cosmos (as well as justice) also has a precedent. 
It should also be remembered that Anaxagoras puts mind in the cosmos 
as well (mind is mentioned in Aristotle's account of the Pythagoreans at 
Metaph. g85b3o) . Given the scarcity of the sources, it is probably not profit
able to speculate further about the nature of the Pythagorean theory, and 
I will now turn to the second question: Did Philolaus espouse anything like 
this theory? 

It appears that in general terms the theory could very plausibly be 
assigned to Philolaus, but that some of the details of Alexander's account of 
it conflict with Philolaus' system, so that it must remain in doubt whether 
it should be assigned to him. The assumption that certain concepts are tied 
to specific numbers is very plausible for Philolaus, who maintains that all 
things are known through number (F4) .  Moreover, Alexander in his com
mentary on Aristotle's account of Pythagoreanism at Metaplrysics g85b26ff 
does associate the concept of due season with the number 7 and with the 
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sun, where the sun is clearly the sun in Philolaus' astronomical system, 
since the central fire is mentioned (38.22 ) .  This would suggest that 
Philolaus identified the concept due season with 7 and gave it a specific 
place in the cosmos, the region around the sun. Some cosmological sense 
lies behind this, in that the sun is clearly the cause of seasons. Likewise, 
when Alexander says in his commentary on Metaphysics ggoa i 8ff ( 74. I 3) 
that the number I is associated with the center, it is possible to see this as 
based on F7 of Philolaus, where "the first thing harmonized" is called "the 
one in the center of the sphere." As I have argued above in the account of 
Philolaus' cosmogony, Aristotle seems to have read this fragment as saying 
that the number I was constructed. This is probably a misunderstanding of 
Philolaus, but nonetheless it can be taken as evidence that Philolaus' book 
is behind Alexander's assertion (based on Aristotle) that the number I is 
at the center. 

However, what will not work in Philolaus' system is Alexander's asser
tion that the number 2 came after the center and that the numbers in
creased with the distance from the center. The problem is that Alexander's 
other testimony that the sun was tied to the number 7, which must refer to 
Philolaus' astronomical system since it mentions the central fire (38.22 ) ,  
clearly counts from the fixed stars inwards, so that the sun i s  seventh after 
the fixed stars and the five planets. 

It is worth noting that Alexander's account of the system that starts in 
the center and counts outward is nowhere explicitly tied to the central fire 
system, and we might therefore suppose that he and his source Aristotle are 
describing a different Pythagorean system. The problem is that it simply is 
not tied to any specific astronomical details that would allow us to be sure 
that the reference was not to Philolaus either. Even if it could be deter
mined that it was the central fire system, it still could be a reinterpretation 
of Philolaus' system by his successors, since there are parallels for such 
reinterpretations (Plutarch, De an. proc. 1 028b) . There is also the possibility 
that here as elsewhere Alexander is not giving an account based on actual 
texts of the Pythagoreans but just an example of his own creation. How
ever, the language he uses in no way indicates that he is using his own 
example and rather implies that it is the Pythagoreans' .  

It i s  worth noting that none of the accounts of Philolaus' astronomical 
system, either in Aristotle or in the later doxography, mentions anything 
about specific positions of numbers or concepts in the cosmos. However, 
such arguments from silence, given the state of our sources for Philolaus, 
carry almost no weight. Thus, it seems best to conclude that it is impossible 
to be certain whether Philolaus is to be connected with the Pythagorean 
theory that assigned concepts to places in the cosmos. 
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Testimonia A27 and A28 

The text below follows that of Diels with the following 
conventions: 

LaaaJ Letters added in the margin or above the line by scribe. 
Cf.Cf.Cf. Letters that are ambiguous or that can not be read clearly. 
[ aaa] Letters added by the editor (Diels unless otherwise noted) 
for obliterated or mistaken letters. 
(aaa) Letters added by the editor (Diels unless otherwise noted) .  
[ aaa] Letters deleted by the editor (Diels unless otherwise noted) .  

A27 Meno Anonymi Londinensis 1 8.8 (suppl . .  Arist. 3· 1 .3 1 ed. 
Diels) Cl>tMl\aos Be 6 Kp ( o] TcuvtchT]s crvvecrT6:vat q>T]criv Ta 
i)J.lETEpa O"WJ.l[ aTa EK] 6EpJ.lOV. Oiler< ox)a yap atiTa eTvat l.jJVXPOV 
[, trrrOJ.ll] llVTJO"KWV em6 TlVCUV TOlQIJTCUV" TO CTTTepll [a eT vat eep] JlOV, 

5 KaTacrKevacrTtKov Se TovTo r[ ov ��o ]v· Kai 6 T61ros Se, eis Bv f) 
KaTaj3ol\[i) - llfJTpa] Se aVTT] - EO"Tiv eepJ.lOTEpa Kai eot [KVJa 
EK]eiv�· LTO Se EOlKOS TlVl TOTO SwaTat, i;) EOlKEVJ " emi Be TO 
KaTacrKev6:�[ ov aJ.le]roXL6Jv ecrTtv l.jJvxpov Kai 6 T61TOLSJ Se, 
Ev w[t f) KaTaj3ol\]i), OJ.lETOXOS EO"TlV l.jJVXPOV, Sf\l\ov [cm Kai 

10  To] KaTacrKeva�6J.levov ��v TotoiiTo[ v yive ]Tat. eis Be Tolhov Ti]v 
KaTacrK [ evrw v] 1TOJ.lvi)cret 1Tpocrxpf\Tat TotalhlJ · 11� [ Ta yap] Ti)v 
EKTE�tv elieews [To] To ��ov emcr1TO:Tat To EKTos .frvevJ.la l.jJvxpov 
ov· eha 1TCxAlV Ka6a1Tepei XP�OS EK1TeJ.l1TEl atiT6. Sta TOVTO Si) Kai 
9pe�tS Tov EKTOS 1TVeVJ.laTOS, tva Tf\[t] E1T(e)tcr6:KT� Tov 1TVeVJ.laTOS 

1 5  6l\Kij 6ep11[ 6 ]TEf?Cf. vTiapxoVTa Ta i)J.lhepa crwJ.laTa 1rpos a\JTov 
KaTal.jJVXTJTat. Kai Ti)v 11ev o-VcrTacrtv Twv i)J.lETepcuv crc.>J.lCxTc.>V ev 
TOVTOlS q>T]criv. l\eyet Be yivecr6at TaS VOO"OVS Bta TE XOAi)V Kai aT11a 
Kai q>l\eyJ.la, apxi)v Se yivecr6at TWV v6crwv TavTa· 01TOTEAEicr6at 
Be q>T]crtv To llEv aT11a 1TOXV llEv e L crcu J 1Tapa6l\tj3olleVTJs Tf\S crapK6s, 
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20 AE'TTTov 8e yivecrem 8tatpovfJevwv T&v ev Tfj crapKI 6:yyeiwv· To 8e 
<pAEyfJa crvvicrTacrem 6:1To T&v 61.1[3pwv <pT)criv. Aeyet 8e TTJV xoAi]v 
ix&pa eTvm Tf\S crapK6s. 1Tapa8o�6v TE aLVJTOS 6:vi]p E1Tt Tolhov 
KEIVei· AEYEI yap !lT)8E TETaxea[t] �1Jl T[�] i'j1TOTI xoAi]v, ix&pa 
llEVTOI Tf\S crapKOS eTvat TTJV xoAi)v. TO T' q.0 <pAEy!la TWV 

25 1T AElO"TWV L I.JIVX < p )ov J [ eepfJOV] eT vat AEYOVTWV a\JTOS eepfJOV Tfj 
<pVO"EI V1T[O]TieeTat• Cx1TO yap TOV <pAEyEIV <pAEY!lO eipfjcreat· TaVTT)) 
8e Kat Ta <pAEyfJaivov[ Ta] fJETOXlJ Tov <pAEyfJaTos <pAEYil[ a ] ive1. 
Kai TavTa fJEV 8i] O:pxas T&v v6 [ cr ]wv (m[ o ]TieeTat, [ cr ]vvepya 8e 
vmp[3o.H as] LTEJ eep!lacrias, Tpo<pf\S, KOTOI.JIV[�]ew[s Kai e]vBeias 

30 (ToVTwv f)) T&v Tov[To] ! [s 1Tapa1TAT)criwv.] 

2 KpWTWVtCXTT]S P: Suppl. Kenyon 3 6:�-thoxex Diels ex�-tETex vel ex�-teyex P 6:�-ttyfi Kenyon 
4-5 suppl. Blass 6 suppl. Kenyon 6-7 suppl. Kenyon 8 6:�-thoxov altera o ex 
T] corr. P ljN)(pov P 9 suppl. Kenyon w ex T] P 9- 10 suppl. Kenyon 
10 TotovTo[v ea]Text suppl. Kenyon 1 1  suppl. Kenyon 19 �-teqc;w, addito ev 
compendio et superscriptis aw (vel <rwt) ,  denique deletis aov in �-tEV eaw corr. P. 
22 CXTOS P 25 ljNXOV deletis 6ep�-tov superscr. P 26 suppl. Kenyon 27-8 suppl. 
Kenyon 29 vel v1repj3exi\, sed tmepj3exi\i\ovaexs propter spatium suppleri nequit TE 
pallidiore atramento ante versum supplevit P 

A28 Meno Anonymi Londinensis 20.2 I (Suppl. Arist. 3· 1 .g6 ed. 
Diels) Kai crxe86v [ OVTOS [Petron] 00 ]s 6 ct>tMAaos oieTat fJTJ 
eTval EV T)lllV xoAi][v il] O: [xp]�iq.v. Kai KOTa llEV TOVTa 
crvvT)y6pevcrev T� Cl>tAoAa�, KaTa 8e TOAAa tC?-VT<?Vett. 

3 CxxPEicxv Diels ex . . .  EICXV vel ex . . .  extOV p 
aUTo< yvw�-to )vet vel cxVTov< o )ei Diels 

4 Texi\i\exexVTOVEI vel Texexi\i\CXT]yVEI p 

A27 Philolaus of Croton says that our bodies are constituted out of 
hot. For he says that they have no share of cold on the basis of 
something like the following considerations: Sperm is hot and this is 
what constructs the animal. Also the place into which it is sown, the 
womb itself, is even hotter and like to the seed. But what is like 
something has the same power as that to which it is like. Since that 
which constructs has no share of cold, and the place in which the 
sowing occurs has no share of the cold, it is clear that the animal 
that is constructed turns out to have the same character. He also 
mentions the following sort of consideration regarding the construc
tion of the animal: Immediately after birth the animal breathes in 
the external air which is cold. Then it sends it out again like a debt. 
Indeed, it is for this reason that there is a desire for external air, so 
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that our bodies, which were too hot before, by the drawing in of 
breath from outside are cooled thereby. He says, then, that the con
stitution of our body depends on these things. 

He says that diseases arise through bile and blood and phlegm, 
and that these are the origin of diseases. He says that the blood is 
made thick when the flesh is squeezed inwards, but that it becomes 
thin when the vessels in the flesh are broken up. He says that phlegm 
is constituted from rains. Bile, he says, is a serum of the flesh. And 
the same man stirs up a paradox on this topic. For he says that bile 
is not even assigned to the liver, but rather that bile is a serum of the 
flesh. And again, while most people say that phlegm is cold, he him
self postulates that it is hot by nature. For he says that "phlegm" 
gets its name from phlegein ("to burn") .  In this way also things that 
are inflamed are inflamed by taking part in phlegm. It is these then 
that he postulates as the origins of diseases. He says that excesses of 
heat, nutriment, and cooling as well as deficiencies of these or things 
like these also have a role. 

A28 This one [Petron] also, pretty much like Philolaus, thinks 
that bile does not exist in us or is useless. In this respect he agreed 
with Philolaus, but in other respects he thas views of his ownt. 

A U T H E N T I C I T Y  

Both of these testimonia are preserved in the papyrus known as the Anonymus 
Londinensis which dates from the second century AD. The papyrus deals 
solely with medical matters and falls into three distinct parts which ulti
mately derive from quite different sources (Diels 1 893a and Jones 1 947) . 
The first part presents some medical definitions that show Stoic influence, 
while the third part is a history of physiology from after 300 BC. down to 
Alexander Philatheles. Sandwiched in between these two is a section de
voted to the aetiology of disease in which the opinions of twenty thinkers 
are given. All of these figures of whom we have knowledge (seven were 
unknown before the discovery of the papyrus) can be dated before 
Aristotle. Moreover, in the course of this section the text of the papyrus 
cites Aristotle in several places as the source for the views it is reporting. 
Although there are some indications that Aristotle may himself have 
written on diseases (Lloyd 1 979: 97 n. 204) it seems most likely that the 
"Aristotle" that the papyrus cites as its source is in fact the history of 
medicine by Aristotle's pupil Meno. Galen (In Hipp. de nat. horn. 1 5.25 K) 
reports that a "medical collection" was in circulation under the name of 
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Aristotle, but that it was agreed to be by his pupil Meno and was therefore 
called by some the Menoneia. 

The testimonia on Philolaus are found in this middle section and thus 
rest on the authority ofMeno. The accounts ofPhilolaus' medical views are 
quite detailed and it seems very likely that Meno, working at the end of the 
fourth century, had access to Philolaus' book and is thus our earliest direct 
evidence for its existence. To doubt this would be to suppose that a work 
was forged in Philolaus' name before the end of the fourth century and that 
Meno was taken in by it. Moreover, the medical views assigned to Philolaus 
by Meno, although containing some idiosyncrasies, accord very well with 
what we know of Hippocratic medicine around 400 BC, as will be seen in 
the commentary below. Furthermore, while there are some connections 
with Plato's comments on diseases in the Timaeus, there are also radical 
differences that preclude supposing that what are presented as Philolaus' 
medical views are in fact from a spurious work forged after the Timaeus. 
Thus, the testimonia about Philolaus' medical views are some of our most 
reliable evidence for his thought. It is a good reminder of the inadequacy 
of our sources to point out that if not for the discovery of the Anonymus 
Londinensis we would never have known that Philolaus dealt with medical 
topics at all. 

C O M M E N T A R Y  

Context of the testinlonia: Although the Anonymus Londinensis is a very 
important source for Philolaus there are a number of difficulties inherent in 
using it. I t  is crucial to realize that while the views ascribed to Philolaus 
and the other thinkers on the aetiology of diseases are likely ultimately to 
go back to Meno, the papyrus is not likely to be a direct copy of Meno's 
text. There are several places where the papyrus text in fact states disagree
ment with "Aristotle" (6-42ff) , and other places where it inserts much later 
material into the earlier account (e.g. at the beginning of the account of 
Plato's views a definition of blending is introduced that is not Plato's but 
shows Stoic influence [ I  4· I 6ff] ) .  The papyrus in fact has many corrections 
and passages marked out which suggest that it is more likely to be some
one's private notes than a text meant for circulation. Perhaps the likeliest 
scenario is that the papyrus is the notes of a medical student, based on 
lectures by a teacher who primarily used Meno for the section on diseases, 
but who also introduced other material. The section on Philolaus does not 
have any material that is obviously from a different source and is thus likely 
to rest almost exclusively on the authority of Meno. However, there are 
serious questions as to the extent to which the account of Philolaus is dis
torted both by Meno's arrangement of materials and terminology and also 
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by the influence of the anonymous "lecturer" who is presenting Meno's 
views (]ones 1 947: 4-5 ) .  

At  the beginning of the section on diseases (4.26ff) the theories of disease 
are divided into two classes: ( 1 )  those which find the origin of disease in 
residues of nutriment; (2 )  those which hold that diseases arise from the 
elements that constitute the body. The presentation of the opinions on 
diseases is then divided in half along these lines. However, several of the 
medical writers in the first section in fact have nothing to say about residues 
and explain diseases in terms of other principles (e.g. Hippo of Croton and 
Thrasymachus of Sardis) . In the second section it is likewise not clear that 
all the thinkers mentioned explained disease through the basic elements of 
the body, and it is clear that in many cases, even when the elements do 
have a role in causing disease, other causes are adduced as well. However, 
there is at least a structural uniformity in the case of the second section. In 
every case a given author's theory of the basic constitution of the body is 
presented first and then followed by his account of disease. In the case of 
Plato other aspects of his medical views are discussed, such as the role of the 
various organs in the body and the structure of the soul. The section on 
Philolaus conforms to this general pattern: first we are given his account of 
the constitution of the human body and then his theory of diseases. It 
is possible that this structure of the account of opinions on diseases does 
not go back to Meno but is imposed by an intermediary source (e.g. the 
"lecturer') .  However, the word "resid ues" ( nep!crcrwllaTCX) ,  which is used 
to label one of the two main types of disease theory, is a word heavily used 
in Aristotle and this perhaps suggests that the structure of the whole section 
should be assigned to Meno. 

Whoever is responsible for the structure, it undoubtedly distorts the 
doctrines of Philolaus and others in that it orders them according to the 
questions of later thinkers rather than presenting them in their original 
sequence. Since we have Plato's Timaeus we can compare what Plato 
actually says with the report in Meno. Such a comparison shows that a 
basically accurate summary is given, but the sequence of ideas is quite a bit 
different than in Plato, and what purports to be a quotation is in fact a 
loose paraphrase (]ones 1 947: 3) . Thus great caution is needed in evaluat
ing the report on Philolaus. Certainly we should not assume that the struc
ture of the report reflects the structure of Philolaus' book very much, and 
it is impossible to assume that the language used in every case reflects 
Philolaus' actual words, although some expressions seem likely to be his. 

The constitution of the huntan body: Philolaus is unique among the 
theorists discussed in this section of the Anonymus Londinensis in that he 
appears to explain the body in terms of just one constituent - "the hot." 
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Plato and Philistion say that the body is composed of the four elements, 
Menecrates has two hot elements (blood and bile) and two cold (breath 
and phlegm) , while Poly bus and Petron appeal to just the hot and the cold. 
However, that there were other monistic theories of the body's composition 
in fifth-century Greek medicine is clear from the Hippocratic treatise On the 
Nature of Man. In the first chapter of that treatise the author rejects theories 
that explain the body in terms of just one of the four elements ( earth, air, 
fire, and water) . In this case he complains not only about the monism, but 
also because these elements are not evident constituents of the body. In the 
second chapter he goes on to object to other monistic theories which are this 
time put forward by doctors and based on one of the "obvious" constitu
ents of the body such as blood, bile, or phlegm. Thus, it is clear that 
monistic theories were much mooted at a date sometime before the writing 
of On the Nature of Man (c. 400) , although there is no reference to any theory 
based just on "the hot," so that there does not seem to be any specific 
reference to Philolaus. 

None of the extant Hippocratic works are quite as thoroughly monistic 
as Philolaus is presented as being. Breaths tries to make breath the only 
cause of disease (eh. 5 ) ,  but only argues that breath is the most important 
and controlling element in the body, not that it is the only one. Similarly On 
Fleshes regards the hot as immortal, as thinking all things, and as crucial in 
the formation of the body, but not as the only constituent. Thus, Philolaus' 
theory is not exactly paralleled in any of the works in the Hippocratic 
corpus, but it fits very well into the types of theory that were common at 
the end of the fifth century, and specifically those attacked in On the Nature 
of Man. 

But what exactly is the nature of Philolaus' claim about the constitution 
of the human body? Does he mean the same kind of thing as Anaximenes 
presumably meant when he said that all things are air, i.e. that everything 
in the world is wholly constituted out of some form of air? If so, Philolaus 
would be arguing that the body is wholly constituted by fire in some form, 
so that e.g. bones would be one form of fire, and flesh another. This is the 
usual interpretation and is what the text of the Anonymus Londinensis seems 
to mean at first sight. However, there are problems which suggest that this 
view needs to be modified slightly. Before speculating further, though, it is 
necessary to go on and examine the arguments which Philolaus presents to 
support the thesis that the body is constituted of the hot. 

It is characteristic of both arguments that they are, in form at least, only 
adequate to show that the body is originally hot and has no share of cold, 
without proving anything about whatever other constituents it may have. 
The first argument begins by asserting that both the sperm which con
structs the animal and also the place in which the sperm is sown (i.e. the 
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womb) are hot. Philolaus then draws the conclusion that since the compo
nents have no share in the cold, what is constructed out of them must have 
the same quality, and hence that our body has no share in the cold. This 
involves a common Presocratic principle, that the product cannot have 
anything in it that cannot be explained in terms of the constituents, i .e. it 
recognizes Parmenides' ban on absolute coming-to-be. It is interesting that 
the conclusion is stated only in the negative form, i.e. it asserts that the 
body has no innate cold rather than that it is hot. It would seem to be an 
open question as to whether it has other qualities besides heat. We might 
object that Philolaus' own reasoning suggests that it must. Surely he would 
admit that sperm is moist as well as hot, and by the argument just described 
it would follow that our bodies have the moist in them. 

The second argument similarly tries to show that our bodies are hot by 
showing that they have no innate cold and must bring it in from outside. 
Philolaus points out that after birth the organism draws in breath from 
outside, breath which is cold. This cold breath is then sent back out again 
like a debt. What is striking about the language here is the emphasis on 
showing that cold is something foreign to the body, that it is brought in 
from outside (To EKTOS TTVEV!Ja) and then sent back as something not prop
erly belonging to the body, but only borrowed. Philolaus then concludes 
the argument by asserting that our desire for breath in fact demonstrates 
the central thesis that our bodies are, in their own nature, hot. It is in 
order to cool down our bodies which are in themselves too hot (6ep(J6Tepa 
\m6:pxovTa TCx TJ(Jthepa crw(JaTa) that we draw in breath from outside 
( ETTEIO'CxKT<:.p TTVEVIJOTOS OAKij) .  Thus once again the whole point of the 
argument is to show that the body is hot and not cold, and it does nothing 
to show that the body might not have other constituents besides the hot. 
But there is one further noteworthy point about this last argument, that 
may perhaps suggest another way of understanding what Philolaus means. 

This second argument in fact concedes that after birth the cold and air 
do have a role in our body. They play a crucial role in cooling down the 
body which is too hot. Thus, if Philolaus' position is that our bodies after 
birth and during our life are composed just of the hot, there seem to be 
problems. It might be possible to maintain that the cold and air are always 
to be viewed as external to our true nature, and thus still argue that humans 
are only composed of the hot, but surely this position is at least made 
weaker by the admission that we take these external substances into our
selves and cannot in fact live without them. What this suggests is that 
Philolaus' point may be not about our adult bodies, but about the embryo. 
The thesis is that the human body is in origin hot with no share of the cold, 
which would not deny that we come to share in the cold when we are born. 

This interpretation can be made more plausible if we notice a similarity 
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between the arguments given here and Philolaus' methodology elsewhere. 
In each area of inquiry Philolaus seems to have tried to identify the starting
points necessary to account for the origin of things, without going beyond 
the limits of our knowledge (see pt. 11,  eh. 3 ) .  It may be that this methodol
ogy is at work in the account of the human body as well. In order to explain 
the first origin of our bodies we are justified in supposing that they are 
constituted by the hot since the factors that lead to their development are 
hot (sperm and the womb) ,  and since upon birth our bodies act, in the 
process of respiration, as if they lacked the cold and as if it were foreign to 
them. Philolaus' point is that we can account for the origin of our bodies 
pretty well by just appealing to the hot. However, once we get beyond the 
stage of embryology, he may be willing to concede that other principles are 
required to explain the functioning of the living human being. Certainly 
F 1 3 will suggest that other starting-points are required in order to explain 
different kinds of living organisms. 

Further support for the thesis that Philolaus is doing embryology when 
he says that we are constituted of the hot can be found in the often noticed 
analogy between Philolaus' description of the breathing of the new-born 
infant here and the description of the first stages of Pythagorean cosmogony 
both in F7 of Philolaus and in Aristotle's reports on the Pythagoreans. F7 
clearly states that "the first thing fitted together" was in the center of the 
world and was called the hearth. This is a clear reference to the famous 
central fire. Aristotle (F202) tells us that in the next stage of the cos
mosgony time and breath and void were "breathed in" (eTIEI0'6:yecr6al -

similar to ElTEIO'cXKTCfl in Meno's account) from the unlimited. The analogy 
is clear and does suggest that, as the fitting together of the central fire is just 
the first stage in the coming to be of the cosmos, so the constitution of our 
body by hot occurs in just the first stages of our life, i.e. when we are 
embryos. Both the world and our bodies then become considerably more 
complex at the next stages, and other principles must be invoked, such as 
the cold and breath in the case of our body, and breath, time, and void in 
the case of the world. 

Thus, I would suggest, Philolaus is arguing about the initial constitution 
of our bodies in the womb, and seems to be directing his remarks primarily 
against the dualistic views of other medical thinkers such as Polybus and 
Petron who had maintained that the body was constituted out of both hot 
and cold. His point is that while we do need to appeal to the hot to do 
embryology there is no need to appeal to the cold. We might still wonder 
whether Philolaus made mention of other constituents, such as the moist. 
Given the emphasis on monism in Meno's report, it seems most likely 
that Philolaus only mentioned hot in his account of embryology, and it is 
unclear whether he would have recognized that other constituents, such as 
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the moist, were involved i n  the embryo or not. The parallel with the origin 
of the world starting with the central fire does suggest that he may have 
focused just on heat. 

Philolaus' theory of diseases: The second half of Meno's report on 
Philolaus focuses on his theory of the origin of disease. The basic outline of 
Philolaus' view is clear: diseases arise from three factors, bile and blood 
and phlegm. However, difficulties appear almost immediately. How is this 
aetiology of disease related to Philolaus' account of the origin of the body? 
In the case of the other theorists in this section of the Anonymus Londinensis 
there is at least some connection drawn between their theory of the constit
uents of the body and their theory of disease. This is what was promised 
at the beginning of the whole account of diseases in the papyrus, where 
theorists were put into two groups, the first of which explained diseases in 
terms of residues and the second in terms of the elements of the body. 
However, in Philolaus' case there is no direct mention of the hot, his one 
element, as a cause of disease. One very much suspects that the hypotheti
cal lecturer or the student who made the papyrus is at fault here, and that 
the connection may have been clearer in Meno. However, Lloyd ( I 963: 
I 20) has made an appealing suggestion to fill in the gap between the 
two halves of the account of Philolaus' medical views. He suggests that 
Philolaus thought that the three humors which he cites as the origin of dis
eases were all hot. In fact the striking thing about Philolaus' account of these 
humors is that he argues that phlegm is hot, whereas it is almost universally 
regarded as cold elsewhere. Since bile and blood were regularly considered 
hot, this peculiarity with regard to phlegm is well explained if we see it as 
an attempt by Philolaus to make all the origins of disease partake in the 
prime constituent of our bodies, the hot. 

On this reading of Philolaus, his views become a likely target for the 
famous attack by the author of On Ancient Medicine on those medical writers 
who base their theory of disease, not on the manifold constituents of the 
body revealed by direct experience with the body and what regimen best 
suits it, but on one or two postulates such as the hot or cold, in terms of 
which they explain all disease ( Lloyd I g63 ) .  It is true that a treatise like 
Breaths is more explicit in stating that all diseases have just one cause than 
Philolaus is, but breath is not as much in the forefront of the attack in On 
Ancient Medicine as hot is (Kiihn [ I gs6: 46ff] argues that Breaths is in fact 
the object of attack) .  Moreover, Philolaus appears to have consciously de
veloped a methodology which proceeds by postulating a set of "starting
points" ( 6:pxai) necessary to explain the phenomena in each domain of 
inquiry, and which seems to be exactly the sort of procedure attacked in 
VM (see Pt. II, eh. 3 ) .  
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I have given a detailed account of how Philolaus' theory of disease fits 
into his general method of O:pxai in my chapter on that method. In that 
chapter I have also addressed the other major problem presented by the 
account of Philolaus' theory of disease in the Anonymus Londinensis, namely 
how we are to understand the claim in the last sentence that excess and 
deficiency of heat, cold, and nutriment are also causes of disease when bile, 
blood, and phlegm seemed to be identified as the sole causes of disease 
earlier. It is not necessary to repeat all of that argument here. However, a 
brief overview of what emerges as Philolaus' medical theory is perhaps 
appropriate before discussing the details of that theory in the commentary. 

Philolaus' goal in developing a medical theory is to identify the starting
points that must be postulated in each branch of the inquiry in order to 
explain the phenomena. In order to explain the intial development of the 
human body as an embryo, heat alone seems to be a sufficient postulate. 
After birth heat alone is inadequate to explain the organism, and breath 
sets a limitation to our heat, so that the healthy body consists of heat, which 
is in itself unlimited, limited by the cooling process of breathing. There may 
be other unlimiteds and limiters involved in the account of the healthy 
body, but the evidence does not allow us to posit them. As long as our 
heat is limited in the appropriate way we remain healthy, but excesses in 
heating or cooling as well as in nutriment (which produces excess in heat
ing or cooling?) lead to disease. However, in order to account for the dis
eases we commonly observe we must postulate three new starting-points, 
bile, blood, and phlegm, in terms of which we can explain the development 
of all commonly observed diseases. Thus at each level of explanation differ
ent starting-points or postulates are required: the hot for embryology; the 
hot and a limitation of hot by breathing for the healthy body; bile, phlegm, 
and blood that is too thick or too thin for diseases. 

auveaTciv<u :  This is the same word that Philolaus uses in F6 when the 
world-order is said to have come together (crvve<na) from limiters and 
unlimiteds. However, it is a common enough word that its use here cannot 
be surely asigned to Philolaus rather than Meno. 

TO anEpfL« . . .  xaTaaxeuaaTucov . . .  Tou ��ou . . .  o Tlmo� Se . . .  fLTJTP« : 
Since the sperm is here said to "construct" the organism and since the 
womb is described as the place in which the sperm is sown, it seems clear 
that Philolaus is adopting a common view according to which the womb is 
viewed as simply the soil in which the seed is planted, and not as con
tributing any substance to the child which is derived solely from the father. 
There is evidence that there was some debate among Presocratic philosophers 
of the fifth century as to whether the female also contributed seed, but the 
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sources are confused, often assigning opposite views to the same figure. For 
a full discussion see Lloyd ( I 983: 86ft") . 

XClTCl�oA.Y! : This word is also used in F I 3 of Philolaus, where the genitals 
are described as the origin of "the sowing of seed" ( aiooiov oe O"TIEPIJOTOS 
KaTaf3o;\O:s . . .  ) . Since this is a somewhat unusual expression and is not 
found in Aristotle or Plato, it is tempting to think that Meno drew it from 
Philolaus. (It  also never occurs in the Hippocratic corpus. KaTaf3o;\T) itself 
is used once at De off. g.2o L, but in a much different sense) . If so this 
connection between Meno's report on Philolaus' book and F I 3 is good 
evidence for the authenticity of the latter. Aetius also uses KaTaf3o;\T) in 
his description of the account of conception assigned to Parmenides and 
Anaxagoras (DK 28A53) ,  and it appears in this sense in a few texts in later 
Greek. 

fLi!TPCl . . .  8EpfLOTEPCl : The force of the comparative here is unclear. When 
it is used later in the testimonium it seems to mean "too hot," and is part 
of the explanation of why we breathe (i.e. to cool our bodies which are too 
hot) . However, here it is not clear what it would mean to say that the 
womb is "too hot." Perhaps it is best to take it as a straight comparative. 
In that case the point would be that the sperm is hot but the place in which 
it is sown, the mother, is (even) hotter . 

. . . toLxuiCl txdv<!J · To S£ £oLx6� TlVl T6:To SuvClTCll , 4» lioLxEv : The exact 
train of thought here is not very clear. Philolaus has just asserted that the 
womb is even hotter than the sperm and now goes on to say that "it is like 
to that (i.e. the sperm] . But what is like something has the same power as 
that to which it is like." Now this really seems to be belaboring the obvious 
and adds nothing to the observation that the womb was hot in the first 
place. Since the phrase beginning with TO oe EOIKOS was evidently added in 
the margin or above the line by the scribe it is tempting to regard it as a 
gloss of some sort on the passage rather than reflecting anything in Meno, 
but it would still be hard to make sense of. 

• . .  TO ?;�ov bnanaTCll To txTo� nvEUfLCl �uxpov <Sv : The idea of the new
born infant, which is said to be constituted of the hot, breathing in cold air 
from outside is clearly paralleled by the Pythagorean account of the genera
tion of the universe. F7 of Philolaus says that the first thing fitted together 
was in the center of the sphere and called the hearth, which is a clear 
reference to the central fire. Aristotle refers to the next stage in cosmogony 
when he talks of the cosmos breathing in time, breath, and the void from 
the unlimited ( F 20 I ) . 
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The presupposition here that the hot naturally attracts breath is found 
in a number of places in the Hippocratic corpus. See The Nature of the Child 
I 2 and Regimen 2 .40 (here of hot attracting cold) .  Fleshes 6 (8. 592. I I L) 
refers to the related idea of the cold as the nourishment of the hot. 

xa6cutepEl. xpto� : The image of the infant sending back its first breath "just 
like a debt" seems almost certain to go back to Philolaus himself. It is hard 
to explain why Meno would introduce it if it were not in Philolaus in the 
first place. Of course the image is very reminiscent of the only words that 
survive of an earlier Presocratic, Anaximander: "And the source of coming
to-be for existing things is that into which destruction, too, happens accord
ing to necessiry ( KCITCx TO xpewv) ; for they pay penalry and retribution to each other 
for their injustice according to the assessment of time" (F I tr. KRS) . The transla
tion "necessity" masks the fact that xpewv, which Anaximander uses, is 
closely related to xpeos = "debt," which is found in Philolaus, and it is 
probable that Anaximander was making a secondary allusion to cosmic 
retribution as paying a debt (Kahn I 96oj85: I 8o) . What is important is 
that Philolaus' use of "debt" here suggests a view of the coming to be of a 
human being and also, by analogy, of the world, that is based on the notion 
of a cosmic paying of debts which is very close to Anaximander's concep
tion of the world arising in accord with cosmic justice. xpeos is also used by 
Parmenides in F8.9 (see Mourelatos I 970: I 52 ) .  

In terms of Philolaus' general philosophical system the description of 
breathing as paying back a "debt" suggests the sort of balance implied in 
the notion of the "fitting together" ( exp�ovia) of limiters and unlimiteds. 
The human body itself is recognized as being constituted by unlimiteds 
(such as hot and cold) and limiters (such as the process of breathing) which 
are "fitted together" in a balanced way. Our breathing limits the heat of 
the body by introducing the cold, but the cold itself cannot be allowed to 
come to dominate the body and accordingly the "justice" or "attunement" 
that governs the healthy body must be maintained by paying back the debt 
of cold to the external air . 

. . . btElCJcXX't'IJ . . .  uncipxov'ta . . .  : The contrast in the prefixes of these 
two verbs emphasizes the fact that at birth our bodies were already 
(tm6:pxovTa) hot and that cooling breath had to be "brought in besides" 
(hreJO"cXKTCl') .  It is striking that the verb form which corresponds to the 
adjective used here is employed by Aristotle in his description of the 
Pythagorean cosmogony in which the cosmos "brings in besides" time and 
breath and void from the unlimited (F20 I :  TOV �Ev ovpavov . . .  hreJcr6:yecr6aJ 
5' EK TOV cnreipov xpovov TE Kai 1TVOTJV Kai TO KEVOV . . .  ) . This might lead us 
to suppose that Philolaus himself used E1TEtO"aKTOS or E1TEJcr6:yw. However, 
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at Parts of Animals 65gb i g Aristotle uses just the contrast between trrr6:pxc.u 
and breicraKTOS which appears in Meno's account of Philolaus, and the 
latter adjective is found in several other places in Aristotle. The verb 
imetcr6:yc.u, on the other hand, occurs in no other place in Aristotle than in 
his account of the Pythagorean cosmos. Neither the adjective nor the verb 
is found in any of the texts of the Presocratics, although it is used in a 
report in Stobaeus describing Pythagorean views on luck (DK 1 .478·33) .  
Plato uses the verb twice and the adjective once. Thus, since neither the 
verb nor the adjective is very common and yet both appear twice in rela
tion to Philolaus, it remains tempting to see their appearance as reflecting 
Philolaus' actual usage, but it is possible that it is a Peripatetic term com
mon to Aristotle and Meno. 

AEYEl 6€ y{vEa6!ll TcX� voaou� 6tci TE XOAYJV X<ll !llfL!l X<ll <pAEYfL<l . . .  : At 
this point the discussion of Philolaus' medical views leaves his account of 
the constitution of the body and turns to consider the theory of diseases. 
The structure of the passage on diseases is as follows: ( I )  a statement of 
Philolaus' general thesis that diseases arise from bile, blood, and phlegm; ( 2 )  
an account of the thickening and thinning of blood as  well as  the origin of 
bile and phlegm; (3) a discussion of Philolaus' paradoxical views on bile 
and phlegm; (4) a restatement of the initial thesis along with mention of 
other factors that help in producing disease. 

At first sight it is not very clear what section 2 has to do with the main 
thesis stated in section I .  However, the connection becomes intelligible 
when we realize that bile and phlegm are not natural parts of the body, 
but purely noxious substances. An account of how these substances arise is 
then central to Philolaus' aetiology of disease. In the case of blood, since it 
is a naturally occurring substance in the body, Philolaus gives an explana
tion of how it is corrupted through thickening and thinning and hence 
becomes a cause of disease. 

Although bile, blood, and phlegm are all mentioned prominently in 
Hippocratic and philosophical accounts of disease it is hard to find just this 
trio singled out as the cause of disease. In fact there is very considerable 
variety in the Hippocratic corpus in the type of humors which are chosen 
to explain health and disease. On the Nature of Man 5 (CMG I . I .3 . I 74· I Iff) 
mentions the three humors emphasized by Philolaus, but divides bile into 
two types to arrive at four (blood, phlegm, yellow bile, and black bile) . 
On the Seed 3 ( 7.474·7-9 L) also mentions four humors, but this time they 
are Philolaus' three plus water (Diseases 4, which is probably by the same 
author, also has these four [7.542.6-g L] . Affections I (6.208.7-8 L) and Dis
eases 1 .2 (6. I 42 . I 3- I 4  L) say that all human diseases arise from just bile 
and phlegm. Internal Affections does not state a list, but in the accounts of 
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diseases it appeals to three: blood, dark bile, and phlegm (7 .294.4-5 L) . 
Thrasymachus of Sardis in the Anonymus Londinensis (9-42) is said to have 
explained diseases in terms of blood. If we turn away from humors to con
sider elements such as earth, air, fire, and water and opposites such as hot, 
cold, dry, and wet the variety of theories of diseases rises even more sharply. 
Moreover, it is misleading to just cite the humors or other elements that an 
author uses in his theory of disease, since these humors can be used in 
radically different ways between various authors. What is important to 
note here is that several authors are close to Philolaus in their list of disease
causing humors and thus Philolaus appears to fit in very well with late fifth
century medicine. However, none exactly parallels Philolaus, and when we 
turn to consider the way in which those humors work the differences 
become even larger. These differences will be explored more fully in the 
notes below. As a final comment, it is worth noting that despite the reputed 
Pythagorean reverence for the number 4, the primary tetraktys, and despite 
the fact that four-humor theories abounded in Greek medicine, Philolaus 
only appeals to three. 

&px?Jv 5£ y£vEo9c:u -rwv v6owv -rcx\i't"cx : " [He says] that these are the origin 
of diseases."  At first sight this appears to be an odd repetition of the imme
diately preceding clause ("he says that diseases arise through blood, bile, 
and phlegm") . It may in fact just be a repetition, but it seems more likely 
to make a new point, namely that Philolaus called phlegm, bile, and blood 
the O:pxiJ ("origin") of diseases. This is supported by the fact that virtually 
the same statement is repeated at the end of Meno's account of Philolaus: 
"And these [i .e. phlegm, etc.] indeed he postulates as the origins of dis
eases" (Kal Tmha IJEV 5Tj O:pxas TWV v6awv trrroTieeTal) .  We might suppose 
that this is just Peripatetic terminology used by Meno to describe Philolaus. 
It is true that O:pxiJ is used at the beginning of Meno's account of the 
theories of disease as part of his description of one of the two main branches 
of theorists, those who cite residues as the cause of disease (4.28ff: "Those 
postulating residues as origin and matter of diseases . . .  , " Kal oi IJEV O:pxT]v 
Kal Oi\r)V trrro6EIJEVOI TCx mplaawj.laTa . . .  ) .  However, it is striking that this 
is the only place in which O:pxiJ occurs in Meno's account other than the 
two uses in the section on Philolaus. If this was Meno's standard language 
for discussing the various theories of disease, we would expect that it would 
have appeared in the accounts of at least some of the other theorists ( ahia 
is in fact the preferred word: see e.g. 4.4 1 ;  5·35; 9.40) . Moreover, that 
Philolaus explicitly used O:pxiJ in his medical theory is strongly supported 
by the fact that we also find it used in a similar way both in F6 and F 1 3. 

a1tO't"EAEio9cxl . . •  't"O fLEV CXlfLCX ncxxu fLEV • • •  AE1t't"OV 5£ y£vEo9cxl • . •  : It  
seems most reasonable to assume that the thinning and thickening of blood 
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described here are meant to explain the way in which blood causes disease, 
although this is not explicitly stated. Healthy blood is neither too thick nor 
too thin. Thrasymachus ofSardis (Anon. Lond. g.42) advances an account of 
disease that at first sight seems very similar to this. He says that blood is the 
cause of disease, and more specifically that changes in blood produce dis
ease. However, Thrasymachus does not explain the changes in blood in the 
same way (he refers to excess heating and cooling of blood) ,  and in his 
account blood is changed into bile, phelgm, and pus which in turn cause 
disease. Philolaus' later account makes clear that for him bile and phlegm 
do not arise from the corruption of blood. Plato also talks of the blood 
becoming corrupted ( Ti. 82e 1 -83a5) ,  but there is no emphasis on the 
thickening and thinning of blood as in Philolaus and blood seems not to be 
corrupted into bile, phlegm, and pus as in Thrasymachus, but corrupted by 
these things which are produced through the wasting of flesh. Internal Affec
tions explains disease in terms of blood in several cases but lays more em
phasis on there being too much in the wrong place rather than on any 
corruption of blood (e.g. chapters 5, 7, and 32 ) .  

Some of the vocabulary used to  describe the changes of blood in 
Philolaus' account is unusual. Tia:pcx6At[3o1JEVT)S ("being squeezed," literally 
"being pressed from the side") does not occur in the Hippocratic corpus or 
other early writers, although it does appear in Galen and later medical 
writers. This might make us suspect that it is the terminology of later 
medicine and that it was perhaps used by the "lecturer" who is reporting 
Meno's views in the second century AD. On the other hand the simple verb 
6;\if3c.v is used in scientific contexts in the fifth and fourth century ( Timaeus 
6oq; Nature of Man 1 4  [6.63 L] ) so that it is just possible that Philolaus 
might have used the compound. The idea seems to be that, if the flesh is 
compressed inward, this will also compress the veins which carry the blood 
and thus thicken it. 

The difficulty in determining how Philolaus thought blood was thinned 
is connected with the meaning of O:yyeic.vv. What are the "vessels" which 
when "broken open" lead to the thinning of blood? Since blood is involved 
we might naturally think of blood vessels. However, the normal meaning of 
this word is "vessel" in the sense of a jar or a sack, and it is used elsewhere 
of cavities in the body such as the head ( Timaeus 73d2) .  Aristotle uses it to 
refer to the lungs (CA 787b3) and compares the way the blood leaves the 
veins at death to liquid being poured out of a vessel (HA 5 1  I b 1 7) ,  without 
actually using O:yyeiov as a term for "blood vessel" (for which he uses the 
usual <pAe[3es) . In light of this usage it may well be that Philolaus was 
thinking of the blood being thinned when certain organs in the body were 
broken open, thus losing blood. However, the modification "in the flesh" 
which is applied to the vessels in the report on Philolaus may be a way of 
picking out blood vessels rather than other organs. 
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1:0 6 £  <pAEYf.UX <rUVl0'1:CX0'8CXl a7tO "':WV O!J.f3pwv : The major question here is 
what is meant by OtJ[3pwv. Clearly it at least shows the typical connection 
of phlegm with the moist. The most natural meaning of OtJ[3pwv is "rains," 
and in .Nature of Man 7 blood is said to be increased "by the rains and 
by hot days" (\mo Twv OtJ[3pwv Kai \mo Twv 6ep!-IT)I-IEPIWV) . However, in 
Meno's account of Philolaus both bile and blood have been discussed inde
pendently of environmental considerations and it would be odd if only 
phlegm were discussed in such terms. Further, "rains" does not fit well with 
the verb "constituted" (ovvi<rracr6at) which suggests that OIJ[3pot must 
refer to actual constituents rather than external factors that have an influ
ence on phlegm. A passage in Aristotle may be some help in resolving the 
difficulty. At Parts of Animals 653a2 he describes phlegm as being produced 
when warm exhalations are carried upward and cooled by the brain. He 
then comments that this process can be compared to the one which pro
duces rain. Although the word used here is VETWV rather than 0!-1[3pwv, 
the comparison is suggestive and it may be that Philolaus too thought of 
phlegm as produced by a process analogous to rain. In that case, though, it 
would remain a puzzle as to how Philolaus reconciled phlegm's association 
with the production of rain through cooling with his contention stated 
below that phlegm is hot. 

DK (3 .308) interprets OtJ[3pwv as urine, but this is not a meaning of 
OIJ[3pos by itself (but cf. 6:vayKaiot OIJ[3pot at Oppian, Cynegetica 4·443 ) ·  

A.£yel 6 £  -ri)v xoA.Yjv ixwpcx dvcxl -rij �  ocxpxo� . . .  : This means that 
Philolaus thought that bile was a watery fluid (ixwp) produced by corrup
tion of the flesh. Thus, he probably saw no connection between the liver 
and bile, and Meno in fact goes on in the next sentence to cite as one of the 
absurdities ofPhilolaus' medical views the fact that he did not assign bile to 
the liver. Moreover, Philolaus did not regard bile as a natural constituent 
of the healthy body in balance with other humors, but rather as purely 
noxious and a sign of disease. Thus, in A28 Petron and Philolaus are said 
to agree that bile either does not exist in us or that it is useless. Philolaus 
differs from Petron, however, in that bile is a cause of disease in his system 
while for Petron it is said to be a mere by-product of disease. Plato's views 
seem to bear some similarity to Philolaus on this point, in that he seems to 
regard bile, ichor, and phlegm as all produced by corruption of the flesh 
and thus as all being causes of disease by entering the blood-stream. Thus, 
as in Philolaus, bile is not a natural substance in the body and is pro
duced by decomposing flesh. But Plato does not call bile an ixwp as does 
Philolaus, but rather seems to regard bile and lxwp as two separate types of 
fluid along with phlegm. 

It is not clear whether ixwp was in fact used by Philolaus or whether it is 
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Meno's word. ixwp is used in the Hippocratic corpus to refer to a noxious 
fluid produced by the corruption of flesh (Nature of Man I 2; Duminil I 977 :  
65-76) , although it also has the meaning of just a watery fluid in the body. 
In Aristotle as in the Hippocratics it often refers to the serum or watery part 
of blood. Aristotle thought blood was produced from it by concoction (HA 
52 I a I 8 ) .  However, ixwp besides being the raw material for blood appears 
in some passages to be produced by corruption (PA 65 I a i 7) .  The fact that 
in Philolaus' system bile is a purely harmful substance makes it appropriate 
for him to refer to it as an ixwp in the typical Hippocratic sense, and I am 
inclined to think that ixwp is his word. 

Since Philolaus is said not to associate bile with the liver it is possible that 
he denied the existence of the gall bladder ( the usual name for which is also 
XOAtl) ,  but it appears that all reference to XOAtl in the accounts of Philolaus 
and Petron in the Anorrymus Londinensis must be to bile itself rather than to 
the organ. Lonie ( I  g8 I :  285) says that Philolaus and Petron both denied 
the existence of the gall bladder, but it is not clear whether this is his 
reading of the text or whether he assumes that they denied the existence of 
the gall bladder since they did not associate bile with the liver. 

XElVEi : = KJVEi. This is the consistent spelling in the papyrus. 

To T' (l() cpA.£yfLil . . .  fLEToxn Tou cpA.£yfLilTo� cpl.EYfLiltVEl :  For a good 
general discussion of the meaning of <pAEYIJO and its role in Hippocratic 
medicine see Lonie ( I g8 I :  277-9) and Friedrich ( I 8gg: 36-43 ) .  What 
Meno finds Tiap6:5o�ov ("incredible," "contrary to expectation") about 
Philolaus' view on phlegm is that he makes it hot rather than cold as was 
usually assumed (e.g. Diseases 1 . 24; Sacred Disease g ) .  The argument which 
Meno attributes to Philolaus appears to be etymological. Since <pAEYIJO 
comes from <pAEYEJV, "to burn," it must be hot. Prodicus (F4) is also said to 
have made the same etymological point and suggested that, since etymo
logically <pAEyiJO should refer to something hot, we should pick a new name 
for the cold moist substance in the head and he suggests j3Aewa. 

Diels thought that Philolaus must be dependent on Prodicus and there
fore wanted to date Philolaus slightly later than is traditional. However, it 
is by no means certain that Philolaus is dependent on Prodicus. There are a 
number of passages in the Hippocratic corpus in which <pAEyiJO is associated 
with <pAEyiJaiveJv ("to inflame") and with heat (Friedrich I 8gg: 38-g) . 
Democritus evidently also made the connection (AI  59) .  While it is possible 
that all this originated with Prodicus, there is no statement that he was the 
first to suggest a connection between <pAEYIJO and <pAI\yeJv or <pAEyiJaiveJv. 
The point of the report about Prodicus, which is preserved in Galen, is 
that having noticed this supposed connection Prodicus corrected the names 
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accordingly. I n  the end we simply do not know enough to say who first 
emphasized the connection, but it could just as easily have been Philolaus, 
Democritus, or one of the medical writers as Prodicus. 

On first reading, Meno's report seems to suggest that the etymological 
argument was the only basis for Philolaus' view, and that carried away 
by "philological enthusiasm" (Diels I 8g3a: 4 I g) he simply postulated 
(\nroTi6ETm) that the fluid in the head, traditionally called phlegm, was 
hot and not cold, whatever our senses might tell us. His view would thus be 
much more radical than Prodicus' in that the latter devised names to suit 
the facts, while Philolaus is changing facts to suit a name. However, a closer 
reading of Meno's report suggests that Philolaus might have had more 
than just an etymological argument. After mentioning the etymological 
point, Meno goes on to say that the parts of the body that are inflamed 
(TO: <pAey�o�aivoVTa) are inflamed (<pAey�o�aivet) by participation in phlegm 
(llETOXD TOV <pAey�o�aTos) .  Now this reads very much like an example of 
Philolaus' principle that the products have no features that are not already 
found in the ingredients. He would naturally argue that whatever causes 
something to be inflamed must be hot itself. It is then possible that he was 
aware of phlegm causing inflammations either from experience or from 
reading medical writers, and that this was the real basis of his argument 
that phlegm was hot. The etymology may have been used as a subsidiary 
argument which merely showed words mirroring reality. As a hot product 
must be derived from hot elements so the word <pAey�o�aivw must be derived 
from a word of similar form ( <pAey�o�a) . 

auvepya . . .  : The idea that excess or defect of certain powers or substances 
(and especially of the hot, the cold, and nutriment) causes disease goes back 
at least to Alcmaeon and is very common in the Hippocratic corpus. Meno 
does not give very much prominence to these ideas in Philolaus, but given 
the role of number and attunement (ap�o�ovia) in Philolaus' philosophy as a 
whole it may be that excess and defect were quite important for Philolaus 
and that Meno's account is misleading. Certainly, crvvepy6s in itself does 
not suggest that this type of cause is any less important than bile, blood, 
and phlegm. Rather the idea is that excess and defect work along with 
them in some way. 

TestilnoniUDl Az8: For commentary on this testimonium see the com
mentary on Aeyet 5e TTJV xoATjv . . .  above. 
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Fragment I 3  

Theologumena arithmeticae 25 . 1 7 Kcxi Tecrcrcxpes O:pxcxi Tov ��ov 
TOV AOYIKOV, wcrmp KCXl <l>!MA.cxos EV T� nepi <pvcrec.vs A.eyel, 
eyKe<pcxA.os, Kcxp8icx, OIJ<j>CXAOS, cxi8o'iov. XE<pCXAcX JLEV voou ' xcxplHcx 
&E: t¥ux1i� xcxl. cxlcr&i)crLo� , OJL<pcx:Ao� &E: pL�wcrLo� xcxl. &vcx<pucrLo� 

5 -rou 7tpw-rou , cxl&oi'ov &E: cr7tEpJLcx-ro� [xcxl.] xcx-rcx�o:Aii� -re xcxl 
yevvi)crLo� . £yxt<pcx:Ao� &£ (€xeL) -r«Xv &v&pw7tw cipxciv , xcxp6£cx 
6£ -r«Xv �wou , OJL<pcx:Ao� 6£ -r«Xv <pu-rou , cxl6oiov 6E: -r«Xv 
l;uVCX7tttV't"WV . 7tttV't"CX yap cX7tO cr7tEpJLCX't"O� XCXL 8ttAAOV'tl XCXL 
�ACXO'tttVOV'tl .  

3 KEq>CXACx MSS eyi<Ecpo:Aos Diels 5 [ Kcxi] Boeckh 6 <exe\ > scripsi < <70:1-lCXlVE\ > Boeckh 
&vepc.:mw Boeckh &vepwTiwv MSS 8 em6 <7TIEPI-ICXTOS E om. cet. 8-g 66:il.il.ovTI 
Kcxi 13il.cxaTavoVTI E 66:il.il.ova1 KCXi l3il.cxaT6:vova1 cet. 

And there are four principles of the rational animal, just as Philolaus 
says in On Nature: brain, heart, navel, genitals. The head [is the 
seat] of intellect, the heart of life and sensation, the navel of 
rooting and first growth, the genitals of the sowing of seed 
and generation. The brain [contains] the origin of man, the 
heart the origin of animals, the navel the origin of plants, 
the genitals the origin of all (living things). For all things 
both flourish and grow from seed. 

A U T H E N T I C I T Y  

Since this fragment has a substantially different subject matter than F 1-7  
whose authenticity is secure, and since its genuineness has been doubted 
despite Burkert's arguments in its favor, it is appropriate to discuss its 
claim to authenticity in some detail. First, Bywater ( 1 868: 44) ,  Frank 
( 1 923:  320) , and most recently Kahn ( 1 985: 20 n. 45) have felt that the 
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division of the human body into regions associated with a hierarchy of 
psychic faculties is too sophisticated for someone of Philolaus' date and 
shows such strong affinities to Platonic and Aristotelian doctrines that the 
fragment must be the work of a post-Aristotelian forger. Secondly, von 
Fritz has argued both that the use of 6:pxt'J in the fragment is impossible for 
someone of Philolaus' date and also that what is said about soul (I.JIVXtl) is 
in conflict with the view of soul that we should regard as Philolaus' on the 
evidence of Plato's Phaedo ( I  973: 480) . 

The first area of doubt is the most important, since the forgeries in the 
Pythagorean tradition were motivated by a desire to assign the sophisti
cated views of Plato and Aristotle back to the master and his early fol
lowers. However, it is not sufficient to point out a few similarities to Plato 
and Aristotle and therefore conclude that a given fragment is a forgery. 
The forgeries in the Pythagorean tradition are characterized not by a sub
tle or general similarity to Platonic or Aristotelian views but rather by 
slavish copying both at the level of content and of terminology. Thus it is 
first necessary to compare in some detail the doctrine of F I 3  with the 
relevant Platonic and Aristotelian views in order to see what type of simi
larities there are and then examine the Pythagorean pseudepigrapha to see 
if F I 3 fits the pattern of the forgeries. 

The one great similarity between F I 3 and Plato ( Timaeus) is that both 
assign human psychic faculties to specific regions of the body. Philolaus also 
agrees with Plato (and other Presocratics) in locating the intellectual fac
ulty in the head. However, beyond these two points the similarities cease 
and the rest of F I 3  is quite different from Plato. Most obviously, Philolaus 
has a fourfold division offaculties rather than the famous Platonic tripartite 
soul. Next, there is no trace of Plato's characteristic doctrine of the spirited 
part of the soul (6v1-16s) in Philolaus. The heart, which Plato associates with 
6v1-16s, is said in Philolaus to be the seat of life and sensation (I.JIVXti Kai 
aia&rjcr!<;) and Burkert's point is well taken when he asks "Can anyone 
equate '+'VXti Kai aia&rjcrl') with 6v1-16s?" ( I 972 :  270 n. 50) . Next, there is no 
clear reference to Plato's appetitive (em6vj..lflTIK6v) element, although since 
the navel (61JcpW..6s) in Philolaus has some nutritive function one might see 
a vague similarity. However, the "rooting" associated with the OIJq>OAOS in 
Philolaus presumably refers to nutrition in the womb and is not a perma
nent faculty. Moreover, there is nothing in Plato that corresponds to 
Philolaus' focus on the navel (61JcpaA6<;) and its connection with plants, nor 
are the genitals placed in a hierarchy with other parts of the body in the 
Timaeus as they are in Philolaus. Further, the clear hierarchy of plant, 
animal, and man and the association of the origin ( 6:pxt'J) of each with a 
specific organ of the body, while prominent in Philolaus, is hardly found in 
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Plato. Plato does mention the soul of plants (77b i -6) ,  but says it has 
sensation, which plants are denied in Philolaus, and does not specifically 
locate it at the navel or associate it with rooting. On the other hand, 
the important Platonic emphasis on the liver as helping to control the 
appetitive part finds no parallel in Philolaus, where the liver is not even 
mentioned. As a whole the differences from Plato are much more striking 
than the similarities, and the latter may be best explained by similarity of 
interests and background rather than as any borrowing from Plato by the 
author of F I 3. 

The affinities between Aristotle's psychology and F I 3 are stronger. It is 
possible to suggest that Philolaus' hierarchy of plant, animal, and man 
matches up in general terms with the Aristotelian division of faculties into 
nutrition and reproduction ( 6peTITtK6v-YEVVTlTIKOV) ,  sensation ( aicr&rjTIKOv) ,  
and reasoning (5tavOTJTIKOV - De an. 4 I4a3 I -2 ) .  Thus the genitals (ai5oiov) 
and their association with reproduction (YEWTJ<ns) ,  along with the navel 
and its association with nutrition through rooting, correspond to Aristotle's 
nutritive and reproductive faculty. The heart as the seat of sensation 
( aia6TJO"IS) in Philolaus and intellect (v6os) located in the brain can be 
related to the faculties of sensation and reasoning in Aristotle. There is also 
one interesting similarity in detail. Aristotle like F I 3  treats the umbilical 
cord as a root (CA 745b25) . However, there are again important differences 
between Philolaus and Aristotle. First, F I 3 does not make explicit use of the 
Aristotelian terms for the parts of the soul. Second, the only organ which 
Aristotle emphasizes in his psychology is the heart (]uv. 469a5ff) and he 
certainly does not systematically assign the particular parts of the soul to 
specific parts of the body. In particular he of course does not put intellect 
in the head, as does Philolaus, but rather follows Empedocles in associating 
thinking with the heart. The generative and nutritive faculty is not specifi
cally tied to genitals and navel. Thirdly, for Aristotle generation and nutri
tion are combined in one faculty whereas in Philolaus they are clearly 
distinct (De an. 4 I 6a i g-2o) . 

In summary, F I 3 ( I )  does not use the technical language of either Plato's 
or Aristotle's psychology; (2 )  is similar to Plato in relating faculties to 
organs, but differs in almost all other respects both at the level of general 
structure and at the level of detail; (3) does have a hierarchy of faculties 
that is similar to Aristotle's; (4) nonetheless does differ significantly in 
detail from Aristotle, especially in assigning intellect to the head and 
in general by associating faculties with specific organs. In light of these 
points of comparison, if F I 3  is a forgery, we would have to conceive of a 
forger who borrowed general ideas from both Plato and Aristotle while 
leaving out prominent points of each system, combined these ideas with 
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some original points of his own and scrupulously avoided Platonic and 
Aristotelian technical vocabulary. Does such a forger fit the pattern of the 
forgeries to be found in the tradition of Pythagorean pseudepigrapha? 

Several of the pseudepigrapha collected by Thesleff in Pythagorean Texts 
of the Hellenistic Period deal with psychology. It is characteristic of these texts 
that they reproduce Plato's tripartite soul with little deviation from the 
master. In the case of "Aresas" (Thesleff I g6s: 48-so) we find the soul di
vided into the clearly Platonic understanding, appetite, and spirit (v6os, 
em6vfJia, and 6vfJWO"tS) . "Diotogenes" ( 73) discusses the spirited part 
and the appetitive part (To 6VfJOEJBes and TO em6VfJflTIKOV) . Again 
"Hippodamos" ( r o3) talks of the three divisions of the soul: the part which 
is reasoning, the part which is spirit and the part which is desire (o fJEV Ti 
EO"TI AoyJO"fJOS, 0 Be 6VfJOS, 0 Be em6vf..lia) . "Metopos" ( I  I 8) divides the soul 
into the rational and irrational part (To AoytO"TtK6v and TO &:Aoyov) and 
further divides the latter into the spirited (TO 6vfJOEtBes) and the appetitive 
(To em6VfJflTIKOV) . Theages ( I go) says that the arrangement (BtCxKOO"fJOS) of 
the soul is as follows: one part of it is reasoning, one spirit, one appetite (To 
f..leV yap Tl a\m:Xs EVTI AoytO"fJOS TO Be 6VfJOS TO B' em6vf..lia) . The most 
famous of the pseudepigrapha, the Timaeus Locrus, toes the Platonic line in 
great detail ( 2 I 7ff) . The soul is first divided into the rational and the 
irrational (To AoytK6v and TO &:Aoyov) and the former is said to come from 
the nature of "the same" and the latter from the nature of "the different." 
The rational (To :AoytK6v) is located in the head while the irrational (To 
&f..oyov) is divided into the spirited part (To 6vfJOEtBes) which is located 
around the heart and the appetitive part (To ETII6VfJflTIKOV) which is 
located near the liver, details which exactly correspond to the Timaeus 
(6gd6ff) . The only texts in TheslefPs collection that deviate from this 
monotonous adherence to Platonic doctrine are the Hypomnemata excerpted 
by Alexander Polyhistor and preserved in D.L. (8.24-33 - see Festugiere 
I 945) ,  but its threefold division into q>peves, vovs, and 6VfJ6S has no 
connection with F I 3 either. 

It should be clear that these writings not only reproduce the basic struc
ture of Plato's psychology, but that they also use language that is closely 
modeled on Plato's. F I 3  of Philolaus simply does not fit this pattern. 
Characteristic Platonic and Aristotelian psychological terminology is 
almost completely lacking and the fragment does not produce a clear ver
sion of either Platonic or Aristotelian psychology. This of course does not 
prove that F I 3 is a genuine fragment of Philolaus, but since it does not fit 
the pattern of the Pythagorean pseudepigrapha it is much less suspect and 
anyone who argues that it is a forgery will have to explain with some 
probability why someone should produce such a forgry. 

It is now necessary to return to the similarities between F I 3 on the one 
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hand and Plato and Aristotle on the other and to try to determine which 
way the influence went. Is F I 3  part of the problematic of Presocratic 
psychology by which both Plato and Aristotle were influenced, or must we 
suppose that it is post-Aristotelian even if it does not fit the pattern of the 
pseudo-Pythagorean writings? The strongest similarity to Plato was in the 
attempt to set up a correspondence between psychic faculties and parts of 
the body, but is there anything peculiarly Platonic about such a procedure? 
It appears that one of the central questions in Presocratic psychology con
cerned the location of the seat of the intellect (Empedocles F io5, Alcmaeon 
A5 and 8, Anaxagoras Aio8: see p. 3 I 8) .  

F I 3 does admittedly go beyond this Presocratic problematic in so far as 
it distinguishes between a number of psychic faculties and tries to relate 
each of them to specific seats in the body. Charles Kahn has recently 
argued that Democritus was the first to distinguish clearly between sense 
perception and rational thought and noted that in thinkers such as Empe
docles, Anaxagoras, and Diogenes sensation and cognition seem to be iden
tified. He is then sceptical that Philolaus can have made such a distinction 
prior to Democritus and with even greater terminological precision than 
Democritus ( I  g85: 20 n. 45) .  It should be pointed out first that in all 
probability Philolaus is at most ten or twenty years older than Democritus 
and that he belongs to the generation after Anaxagoras and Empedocles 
just as Democritus does. If Democritus could have developed the distinc
tion at this point, surely it is plausible that the intellectual environment was 
such as to allow Philolaus to make a similar distinction. Such a develop
ment is in fact what one would expect from a thinker such as Philolaus who 
is particularly interested in articulating the structure of the cosmos. If there 
were other strong grounds for doubting the authenticity of the fragment, this 
development of terminology might arouse more suspicion, but as has just 
been shown the fragment does not fit the pattern of Pythagorean forgeries. 
There is a tradition that makes Democritus a pupil of Philolaus but their 
relative chronology is so close that it is difficult to say who influenced whom 

Again, the strongest similarity with Aristotle was in the notion of a hier
archy of man, animal, and plant with the higher levels containing the 
principles of the lower levels plus their own distinctive principle. However, 
as Burkert has pointed out Alcmaeon had already distinguished between 
man and animal (F i a) and Diogenes of Apollonia (A i g) had an implied 
hierarchy of plant, animal, and man. Indeed, such hierarchies originate 
long before the Presocratics (Burkert I 972 :  270 n. I57) . 

It is true that the best parallel for Philolaus' view of the navel ( OIJ<pa?-.6s) 
as a root is found in Aristotle, but Philolaus' view is not identical with 
Aristotle's and he goes further in making it the principle of plants. Further
more, plant-embryo analogies were well developed in Philolaus' time as 
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can be seen in the Hippocratic corpus and in Democritus (Lloyd I 966: 
347-8) .  The author of De nat. pueri goes so far as to say that one "will find 
that the whole nature of things produced in the earth and that of things 
produced in human beings is similar" ( 7.528.22ff L) . Democritus even 
describes the navel with a plant metaphor (F I48 ) .  Thus, as in the case of 
Plato, the similarities with Aristotle do not necessitate a post-Aristotelian 
date. Although Philolaus does show development beyond other Presocratics, 
his system is clearly recognizable as a development of Presocratic ideas 
in a way appropriate for a thinker who emphasized limit, number, and 
harmony. Is there any other evidence that can be used to show that the 
fragment is in fact a Presocratic product? 

Examination of the terminology of the fragment provides just such evi
dence. ljJVXll is not used in F I 3 in the comprehensive Aristotelian and 
Platonic sense in which it encompasses all human psychic faculties, but is 
presented as a single faculty shared by animals and men, but not plants. It 
does not include understanding (vovs) ,  which is characteristic of human 
beings alone, and is located in the heart with perception ( aicr&r,cns) . This 
evidence suggests that it means "life" or "animal vitality," including the 
ability to move, breathe, and receive external stimuli, but specifically ex
cludes intellect. Now this sort of conception of ljJVXll is very common in 
the later fifth century before the idea of a comprehensive personal soul 
becomes dominant in the thought of Socrates and Plato (Burnet I 9 I 5; 
Dodds I 95 I :  I 39; Claus [ I  98 I ]  rightly argues that Burnet's view over
emphasizes Socrates' originality, but even in his view the meaning "life" is 
still dominant in the late fifth century. Claus [ I  I 8] agrees that the use of 
ljJVXll in F I 3 is in a "physiological mode") .  Most importantly, it is hard to 
see how anyone writing in a philosophical context after Plato and Aristotle 
could use ljJVXll in this way unless he were consciously trying to write in a 
Presocratic fashion, but there is no parallel for such a "clever" forger. 
Similarly, aicrlh]O"IS appears to be used "not as sense perception through the 
various specialized sense organs, but as the apprehension of stimuli, the 
faculty of being influenced and reacting" (Burkert I 972: 270) . 

Given that the usage ofljJVXll and aicr&r,crts points clearly to a Presocratic 
context for the fragment, is there anything in the language that clearly 
points to a post-Aristotelian date? V on Fritz has argued against the authen
ticity of the fragment on the grounds that the use of 6:pxf1 in the fragment 
is not paralleled in the texts of the Presocratics ( I  973: 480) . However, while 
Philolaus does play an important part in developing a sense of 6:pxf1 that 
will turn into the Aristotelian usage as "principle," his usage in fact has 
strong connections to the Hippocratic corpus and Hippocrates of Chios, 
and thus makes much better sense as a late fifth-century development than 
as part of a post-Aristotelian forgery (for the arguments see Pt. 11, eh. 3 ) .  
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V on Fritz has raised one further doubt, this time based on the supposed 
inconsistency between the use of �YVXTJ in F I 3  and what we know about 
Philolaus' views on the soul from the Phaedo. It might be possible to recon
cile the view of soul as a harmony (if such a view can be ascribed to 
Philolaus) with what is said in F I 3, but how could Philolaus use �YVXTJ in a 
physiological mode to mean just "life" in F I 3 and yet also believe in the 
soul existing apart from the body after death as is suggested by his prohibi
tion against suicide attested in the Phaedo? The problem with this objection 
is that in the end we know too little about Philolaus' views on the soul to be 
sure if a contradiction does arise. Further, such a contradiction, if it exists, 
would have a good Presocratic parallel. Empedocles clearly believes in 
transmigration of souls yet he locates �YVXTJ as a mortal center of thought 
and feeling in the heart. It is identified with the blood around the heart 
and presumably perishes with that blood (F I 38; Wright I g8 I :  288) . When 
Empedocles talks about rebirth it appears that he used the word daimon 
(Wright r g8 I :  6gff and F5g, I r 5 ) .  Thus in Philolaus' case too it is possible 
that he discussed the part of us that survives without reference to the word 

\YVXTJ· 
Detailed consideration of F I 3  has thus shown that much of the content 

and terminology points clearly to a late fifth-century date, while nothing 
requires a post-Aristotelian date of composition. The similarities with Plato 
and Aristotle are best regarded as due to the fact that F I 3  is part of the 
Presocratic discussion of psychology that formed the soil from which Plato's 
and Aristotle's views grew. Philolaus should be regarded as an important 
precursor to Plato and Aristotle in articulating the structure of the soul. Yet 
this raises another troubling question, one common in the study of early 
Pythagoreanism. Why does Aristotle make no reference to Philolaus' views 
on psychology, if they were important background for his own? The fact 
that Aristotle does not commonly refer to Philolaus by name elsewhere 
makes it unsurprising that he does not do so in this case, but it is surpris
ing that he does not at least present Philolaus' views as those of the 
"Pythagoreans." There are a number of possible answers to this question 
(Aristotle does not discuss all aspects of his predecessors, e.g. Democritus' 
ethics) ,  but in the end, given the nature of our sources, it is unanswerable. 
However, there is at least one point that should be made. There is noth
ing in the fragments or testimonia about Philolaus that suggests that he 
tried to give any detailed accounts of the sense organs or of any of the 
"psychic" faculties mentioned in F I 3· It is possible that he had little 
more to say on psychology than what we see in F I 3, and thus contented 
himself with presenting a schematic view of the structure of human psychic 
capabilities in order to suggest how number, limiters, and unlimiteds were 
involved. Accordingly, Aristotle may have been more interested in thinkers 
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like Empedocles and Democritus who attempted to giVe much more 
detailed accounts of sensation and thinking. 

C O M M E N T A R Y  

The significance ofPhilolaus' psychology: Given that F I 3 is authentic 
what sort of a contribution to Presocratic psychology does it make? Does 
Philolaus make any advances in the area or is his system merely eclectic or 
eccentric? On some points, such as the location of intellect in the head, he 
seems to be merely taking sides on preexisting Presocratic debates without 
presenting any argument for the view, although in other areas, such as the 
association of sensation ( o:icr&rjals) with the heart, the analogy between the 
umbilical cord and a root, and the recognition of the hierarchy of human, 
animal, and plant it may be that he is showing some originality. What is 
clearly striking and new is that Philolaus distinguishes sharply between a 
number of psychic faculties and then arranges all of these faculties in a 
coherent system. Such systematization is just what we would expect from 
someone who emphasized the role oflimit and harmony in the cosmos. It is 
hard to appreciate the significance of this step because such systematization 
becomes commonplace in Plato and Aristotle, but it is precisely this em
phasis on structure and system in psychology that Philolaus bequeathed to 
the giants that followed him. 

Particularly noteworthy is the distinction he makes between rational 
thought (v6os) and sensation (o:i0"6TJO"IS) . Democritus makes the same dis
tinction in a more colorful way with his famous contrast between genuine 
(YVTJO"ITJ) and spurious ( O"KOTITJ) cognition, where the latter refers to the 
five senses (F I  I ) .  However, Democritus does not use the terminological 
precision of Philolaus; both rational thought and sensation are regarded as 
kinds of cognition (yvwllTJ) ,  and o:i0"6TJO"IS is not used as a general term for 
sensation in the surviving fragments (Kahn I 985: 20 n. 45) .  

I n  other areas his psychology would seem to be at much the same stage 
of development as Democritus'. Neither author presents a unified concep
tion of the soul. Philolaus does not use any term to refer to the combination 
of all the faculties he has distinguished, and it is hard to know what term he 
would use since \jJVXi) has been used for one of the individual faculties. ( I t  
is thus slightly odd to refer to "psychic" faculties in Philolaus but  I have 
used the term for lack of a better one. )  Like Democritus Philolaus makes 
no distinction between the rational and emotional aspects of the soul. In 
fact there is no mention of emotions at all in the surviving fragments of 
Philolaus, while Democritus refers to them extensively. F I 3 is primarily in 
a physiological mode and may well come from the same context where 
Philolaus put forth his medical views (A27 ) .  As a result the fragment pro-
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vides no real moral psychology except i n  so far as it begins to make distinc
tions in psychic faculties. It will remain for Socrates and Plato to develop 
the notion of a comprehensive soul and to make the clear distinction 
between rational and emotional aspects. 

In addition to the distinction between rational thought and sensation 
Philolaus would appear to be the first to distinguish the faculty that pro
vides for nutrition and growth and the faculty that provides for generation, 
both from each other and from the faculties that govern sensation and 
intellect respectively. But what is even more striking is the way in which he 
combines the hierarchy of psychic faculties which he has distinguished with 
a hierarchy of regions of the body (head, heart, navel, and genitals) and 
the hierarchy of living things (human, animal, and plant) . As Burkert 
has noted, it is the discovery of such correspondences that helped the 
Pythagoreans view the world as a harmony. In the Timaeus Plato will go 
further in the search for such "works of reason," but he is following a path 
already cleared by Philolaus. 

Context of the fragntent: F I 3 is preserved in the strange work known as 
the Theologumena arithmeticae which, although preserved anonymously in the 
manuscripts, has often been ascribed to lamblichus. Indeed, lamblichus 
indicates that he planned to write such a work at In Nic. I 25 . I 5ff. Burkert 
thinks that what we have is in fact this work of lamblichus, which is a 
compilation of extracts from Nicomachus' Theologumena and Anatolius' On 
the Decad. In that case anything not labeled as from Anatolius is likely to be 
from Nicomachus, including the passage in which F I 3  occurs ( I 972: 98) . 
However, O'Meara ( I 989: I 5) has shown that recently discovered informa
tion about lamblichus' Theologumena indicates that it had a more developed 
metaphysics than anything we find in the Theologumena which is preserved, 
and that the latter must therefore be a compilation by someone other than 
lamblichus. Dillon ( I  973) thinks it may be the work of a later compiler 
drawing on ( I )  a work of the same name by Nicomachus, ( 2) Anatolius' On 
The Decad and the Numbers Comprised By It, (3) the Theologumena oflamblichus. 
Whichever view we take on lamblichus' role, it remains most likely that the 
passage on Philolaus came originally from Nicomachus' Theologumena, since 
Anatolius' work survives and since we know that much of the rest of the 
Theologumena came from Nicomachus. 

The work discusses the marvelous characteristics of the numbers I - I o 
and the ways in which their influence is manifested in the world. F I 3 is 
quoted in the middle of the section on the tetrad. The immediately preced
ing passage has pointed out, among others, the following manifestations of 
the number 4: ( I )  the four "seasons" of man (child, youth, man, and old 
man) ; (2 )  four types of plants (5ev5pa, 6cq.1vot, A.O:xava, TT6a);  (3) the four 
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most elemental characteristics (CTTOIXEIWBecn<XTa i51C.:,IJ<XTa) in number (the 
same in the monad, the different in the dyad, surface [xpoia] in the triad, 
and body in the tetrad ) .  Although the section on the tetrad as a whole 
seems to develop from more general observations about the cosmos and our 
knowledge of it to more specific discussions of the parts of the cosmos such 
as plants and human beings, there is no tight structure and there is some 
repetition. Accordingly, F I 3  is just one in a long line of examples of the 
prominence of the number 4 in the world and is not cited as part of a 
sustained argument of any sort. 

Given that this is the use made of the fragment of Philolaus in the Theo
logumena, it still remains unclear to what extent this interest in the number 
4 was also to be found in Philolaus. In the actual quotation from Philolaus 
there is no direct mention of the number 4· Given that the rest of the 
evidence for Philolaus' book shows that it covered a range of topics typical 
of Presocratic accounts of the world, it is not likely that the book was 
structured like the Theologumena, which treats the marvelous properties of 
the numbers I - I o  in order. Thus, it seems likely that there was no explicit 
mention of the number 4 in Philolaus' book and that the passage was 
excerpted by someone like Nicomachus because he saw that a fourfold 
distinction was being made. 

Philolaus is mentioned elsewhere in the Theologumena for his views on the 
numbers 4-8 ( 74. I O  = DK A I 2) ,  but this material can be shown to be 
derived from a later forgery and not from Philolaus' book. This need not 
cast any doubt on the authenticity ofF I 3, since it is overwhelmingly likely 
that, by the date of Nicomachus' Theologumena (c. roo AD) and later writ
ings of that sort, both spurious and genuine works of Philolaus were in 
circulation. It is not at all surprising that fragments from both the genuine 
book of Philolaus and also spurious works of Philolaus should be preserved 
in a compilation like the Theologumena. 

Granunar of the fragment: Both sentences of the fragment are missing 
a main verb. In the case of the first sentence the verb may well have been 
supplied by the preceding sentence in Philolaus' book. Since the fragment 
is quoted in the Theologumena Arithmeticae to show that there are "four 
principles of the rational animal" (Tecrcrapes apxai TOV ��ov TOV AOYIKOO) 
it is tempting to suppose that the construction of the first sentence should 
be "the head is the origin of understanding . . .  " (KecpaAa IJEV v6ov ( apxiJ 
EO"TI) . . .  ) . Thus DK supplies "ist das Prinzip" in the translation. However, 
the use of head (KecpaM:) rather than brain (EYKEq>af.os) suggests that the 
primary purpose of the sentence is to identify the location in the body of 
various psychic and physical faculties. In light of this it is best to under
stand something like "the head is the seat of understanding" (Kecpat.a IJEV 
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v6ov (e5pa ecni) . . .  ) with "seat" (e5pa) perhaps to be understood from the 
preceding sentence (so Boeckh translated "Sitz" and Freeman "seat") . For 
e5pa in a similar sense see Plato, Ti. 67b5, 72c2, etc. 

The second sentence goes on to identify the four expxai and relate them 
to the hierarchical structure ofliving things (human, animal, plant) . How
ever, here again a main verb is missing. Diels's O"O�Jaivel is the only sugges
tion that has been made, but it is not totally satisfactory. What does it mean 
to say that the brain "indicates" or "gives signs of" the origin of man? It  
seems to make much better sense to suppose the sentence to mean that the 
brain "contains" (exe1) or perhaps "provides" (TiapexETm) the origin of 
man, in so far as, for example, it is the thought that arises in the brain 
which distinguishes human beings from other living beings and is thus the 
origin of what is uniquely human in humanity. 

xecpcxA.cl fLEV v6ou : This is the reading of all the manuscripts and is kept by 
DK6 although earlier Diels read EYJ<E<j>OAOS to preserve consistency with the 
use of eyKe<paAOS at the beginning of the next sentence. De Falco followed 
this earlier view of Diels in his edition of the Theologumena arithmeticae. DK6 
cites Frank ( 1 923:  322) in support of keeping KE<paAex. Frank's argument 
was that in places Plato and Aristotle seem to use KE<paAt) in a sense equiva
lent to eyKe<paAos. Timaeus 6ge2 which Frank cites is not in fact very helpful, 
because there KE<paAt) in contrast with 6oopa� clearly must mean simply 
"head." However, in some passages KE<paAt) is clearly used to indicate the 
head as specifically including the brain (e.g. Ti. 76c7 where KE<paAt) is 
called EVOI<J6T)TOTepa and <ppovqJv.nepa) .  A difficulty still remains, how
ever, in that in F r 3  KE<paAa and eyKe<paAOS are used in very close proximity 
and it seems questionable whether they can be used as virtual synonyms in 
such a context. When they are mentioned together at Timaeus 73d r ff Plato 
makes a sharp distinction between the KE<paAt) which is called the "vessel" 
( exyyeiov) and the "marrow brain" (�JVEAOV EYJ<E<pcXAov) located inside it. 

There seem to be two ways, then, of keeping the manuscript reading 
KE<paAa. First, we can follow Frank and regard it as having virtually the 
same sense as eyKe<paAOS, and cite passages like Timaeus 76q for support, 
while recognizing that there is not good evidence for the use of the two 
words in equivalent senses when they are in such close proximity. The 
second alternative is to keep KE<paAcX but recognize that it has a different 
meaning than eyKe<paAos (head rather than brain) and that the use of 
the two different words is purposeful. In the first sentence I suggest that 
Philolaus is discussing the human body as a whole and identifying the parts 
of it where certain faculties have their origin or location. In such a context 
there is nothing unreasonable in saying that the head is the place where 
v6os arises. In the second sentence, however, Philolaus is trying to identify 
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that from which as a distinctive apxiJ men, animals, and plants develop. He 
cannot very well say that the head is the apxiJ in this sense since he can 
hardly deny that animals have heads as well. Accordingly, he refers not to 
the head but tO the brain (eyKE<pOAOS) as the apxi), presumably in the belief 
that animals do not have a brain in the same sense as men do. 

But if the view that I am suggesting is true, then would we not expect the 
terms Kap5ia, Oll<paft.6s, and ai5oiov to change between the two sentences 
for similar reasons? No, KE<paft.i) was a special case. It is perfectly possible for 
Philolaus to call Kap5ia the specific apxiJ of animals because animals (and 
humans) have hearts while plants do not. With 01-1<paA6s and ai5oiov there is 
no problem because they do not distinguish apxai that are denied to classes 
of being below them. It is only in the case of the head where Philolaus had 
to be more specific and mention the brain as the apxiJ of humans, because 
animals also happen to have heads. 

In regarding the head as the seat of intellect Philolaus is taking sides in a 
prominent controversy in Presocratic thought: is it the head or the heart 
with which we think? Socrates refers to this controversy as current in the 
days of his youth in the "autobiographical" section of the Phaedo (g6a6ff) . 
Among Presocratics Empedocles championed the view that it is the blood 
around the heart with which we think (F I 05 ) ,  and some Hippocratic trea
tises localize thinking in the heart ( The Heart I o [g.88. 7 L] mentions the 
left ventricle, but this treatise is late) or blood (Diseases 1 .30 [6.2oo. I I L] ) .  
I t  may be that the heat of the blood is associated with thinking in these 
two theories. On the other hand Alcmaeon (A5, AB) regards the brain as 
the center of sensation and thinking and he was followed by Anaxagoras 
(Aio8) . Diogenes of Apollonia evidently regarded the air in the brain as 
the seat of thought (AI  g) and a similar view is found in the Hippocratic 
treatise The Sacred Disease (Grenseman I g68a: I 4. I -3; I 6. I -3) · Plato agreed 
that the intellect was situated in the head, but from Aristotle onwards the 
view that the heart is the central organ of intelligence is dominant (so the 
Stoics and Epicureans) , although Galen will argue for the primacy of the 
head ( The Doctrines of Hippocrates and Plato) .  See Taylor ( I g28: 5 I 8-2 I )  
for a discussion of the controversy. 

xap6{a 6£ �uxa<o xai ai.o6ij<no<; : The most striking thing here is the use of 
\jJVXTJ· It is clearly not being used in the broad sense found in Plato and 
Aristotle where it is responsible for all life functions and is divided into parts 
or types. Instead it is a faculty that humans and animals have but plants do 
not, and is associated with perception ( aicr&t-jcrls) but not undestanding 
(v6os) . Burkert ( I 972 :  2 7 1 )  sees the closest parallels with Critias (A23) , 
who said that "perception is most proper to the soul" (To aio-6aveo-6a1 
\jJVXfiS oiKEIOTOTov) while identifying the soul with blood, and Diogenes of 
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Apollonia (F4) who says that air "is both life-principle and intelligence" 
(Kcxi �vxf} EO"Tl Kcxi v611cr1S) for men and other animals (�4'>cx) . The context 
makes clear that �VXTJ is the life that leaves us at death and is distinct from 
intelligence. This seems to be the right context in which to place Philolaus' 
words. For Philolaus �VXTJ refers to life as visible in the processes of breath
ing and perception, both of which are common to humans and animals. 

The use of cxicr611cr1S raises more complicated issues. Two central points 
need to be made at the beginning. First, the fragment clearly indicates that 
Philolaus had both a conceptual and a terminological distinction between 
perception and intellect. On the other hand, and this is the second point, it 
is not at all clear how sophisticated a conception of cxicr6110"IS is presupposed 
by the fragment. There is no mention of the five senses either in F I 3 or 
elsewhere in the evidence for Philolaus' philosophy. Further, since cxicr611CYIS 
is joined with �VXTJ ("animal vitality" )  and located in the heart, it is more 
likely that it refers to the simple ability to apprehend external stimuli that 
animals and human beings obviously share than that it is used as a general 
term to refer to perception through the five senses (Burkert I 972 :  2 70; 
Langerbeck I 935: 44) . 

Philolaus F I 3 represents, for us, the first terminologically precise expres
sion of the distinction between perception and intellect which becomes 
important in Plato and Aristotle. As Charles Kahn has shown, Democritus, 
who is perhaps slightly later than Philolaus, clearly has made the concep
tual distinction (F I I ,  F I 25)  although he does not, in the surviving frag
ments, display the clear terminological distinction found in Philolaus (in 
Democri tus cxicr66:vecr6CXI is used of touch but not as a general term in oppo
sition to intellect - Kahn I 985: I 9ff) . However, Democritus does seem 
to have a clear idea of a canonical group of five senses, treats them as a 
type of "knowing" (yvWIJTl) ,  and considers their value relative to rational 
thought, all of which goes beyond anything found in Philolaus. It would 
appear that Philolaus and Democritus, as near contemporaries, were work
ing independently of each other, each making a distinct contribution to the 
development of Presocratic psychology. 

Philolaus' association of the heart with cxicr611CYIS is paralleled in the Hip
pocratic treatise On the Sacred Disease I 7, where the heart and diaphragm 
"perceive most of all" ( cxlcr66:vovTCXI IJcXAIO"TCX) but have no role in thinking 
(see also the connection between blood and cxicr6110"1S in Critias [DK A23] 
discussed above) . 

OfLcpa.:Ao� 5£ pL�wcno� xa.l civa.cpuoLo� 't"OU npw't"ou : OIJq>cxMs can mean 
either "umbilical cord" when talking of the foetus or "navel" when de
scribing the mature animal. It can be likened to a root in two ways: ( I )  as 
the means by which food is brought from the mother (earth) to the embryo 
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(plant) ; ( 2 )  as what anchors the embryo (plant) in the womb (earth) .  
Philolaus may have had both senses in mind. Aristotle provides the clear
est parallel for the first notion: 

. . .  The nutritive power of the soul immediately sends forth the umbili
cal cord, like a root, into the womb ( . . .  ,; 6pmTJKi] 5wa�o.us Tf\S l.f'VXf\S 
aq>iT)CYIV eWvs oTov pil:av TOV OIJ<j>OAOV eis Tijv VO"Tepav. 

(CA 745b25. See also the fuller description at 740a25) 

At 74obg he makes explicit the comparison between both the embryo 
(KVT)IJO) and plant and also the OIJ<pOAOS and roots. However, Aristotle was 
not the first to describe the OIJ<paAOS in terms of a botanical metaphor. 
Democritus used such a metaphor, but in a context that stresses the stabi
lizing or anchoring aspect of the umbilical cord . According to Democritus 
it is the first thing to come to be after fertilization, and serves both as 
an anchor and also as a "cable and a branch for the fruit that has come 
to be and is going to be" (neicriJa Kai KAf\IJa T(i) yevvWIJEV� Kapn(i) Kai 
IJEAAOVTI, F r 48) . The main metaphor is nautical, but KAf\1-Ja suggests the 
stalk or twig of a plant. It is worth noting that Plutarch (De amore prolis 
495e) cites this fragment of Democritus immediately after mentioning the 
"rooting" ({)\Z:wcrews yevoi-JEVT)S) of the embryo. Plutarch assigns the "root
ing" (pil:wcrls) to the time immediately after conception, and is thus pri
marily appealing to Democritus for the idea that the 01-J<paMs is the first 
thing to come to be in the womb, but he may well see a parallel between 
his notion of "rooting" and Democritus' view of the 01-J<pOAOS as a "cable 
and a branch." 

The comparison of embryo to plant is well developed in the Hippocratic 
treatises as well. See especially De nat. pueri 22ff ( 7 ·5 1 4ff L - esp. 528.22ff) 
and see further Lloyd ( I  g66: 34 7-8) and Heidel ( I  94 I :  83-4) . 

Although this is not stated explicitly here, it is not unlikely that Philolaus 
regarded the navel as the center of the human body. The association of the 
navel and the center is common in Greek thought as is shown by the 
OI-J<pOAOS or navel stone at Delphi which marked it as the center of the 
world. The navel with its connotations of a center and a root has strong 
connections with another important image in Philolaus, that of the central 
hearth of the universe. As his account of the generation of the universe as 
breathing is parallel to that of a child's first breath, so here Philolaus seems 
to be continuing the analogy between the microcosm and macrocosm. The 
household hearth not only is round like the navel and similarly associated 
with the center, but is also conceived of as rooted in the earth. Thus the 
goddess of the hearth Hestia is sometimes portrayed as sitting on a navel 
stone. For Philolaus, just as the world begins to come to be with the hearth 
at the center of the universe, so the navel at the center of the human body 
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is the site of first growth. On the connections between the navel and the 
hearth see further Vernant ( I g6g: I 2 I -2, I 57 ) .  For another centrifocal 
image in Philolaus see geometry as the mother-city of the sciences in A7a. 

pL�waLo� : This is not a common word but it occurs several times in 
Theophrastus ( CP 2. I 2 .5,  4· I etc; HP 8. 1 .3 ) ,  as well as in Hippoc. Alim. 3 I 
(which shows Stoic influence and is to be dated late - see Lloyd I 983: I 53 
n. I I 7 ) ,  and several times in Plutarch including the passage from which the 
Democritus fragment cited above is drawn (De amore prolis 495e) . 

civttcpuaLo� : The only other use of this word which I have found is that 
listed in LSJ, Aelian, NA I 2. I 8. There it is used of the "growing again" of 
horns on deer. The verb &vcxcpvo�cXI has both the meanings "grow again" 
and "grow up" (or just "grow") . It is this later sense of "growing up" that 
is relevant here in Philolaus. It may well suggest that the 6�cpcxi\6s is the first 
part of the embryo to appear and that the foetus literally grows up from it. 
If this is so Philolaus' view would be similar to Democritus' (F I48 ) .  

-rou npw-rou : As the gender shows this cannot modify "growing up 
( O:vcxcpv<nos) but is a genitive dependent on &vcxcpv<nos. Diels translates it 
as "embryo", but there do not seem to be any parallels for that meaning 
and such a sense is probably too precise. TOV TTpc.:nov probably refers to the 
"first part" of the growth of any living thing and would thus include the 
sprouting of a plant as well as the first stages of the growth of animal and 
human embryos. Philolaus refers to "the first thing fitted together" (To 
TTpil-rov O:p�oa6ev) in F7 when describing the coming into being of the 
cosmos, which once again points to the analogy between the coming to be 
of the cosmos and the coming to be ofliving beings. 

ttil>oiov 1)£ anEpfLttTO� [ xtti J xtt-rtt�oA.a� TE xtti yEvvijaLo� : Boeckh was surely 
right to exclude Kcxi here. It was probably inserted by a scribe who 
failed to realize that O"TTEp�CXTOS depended not on cxi5oiov but rather on 
1<cxTcxl3oi\O:s. 

xtt-rtt�oA.ii� : The use of KCXTCXI3oi\ij here is paralleled in the report on 
Philolaus' medical views preserved in the Anonymus Londinensis (see the 
commentary on A27 ) .  This is a slight further indication of the authenticity 
ofF I 3  since the report in the Anorrymus is surely based on an authentic work 
of Philolaus. 

eyxtcpttAO� : See the note on KEcpcxi\6: above. 
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(EXEL) : See the note above on the grammar of the fragment. 

cipxO:v : The best method for determining the sense of expxl'] is to start with 
what evidence can be gleaned from the context here in F r 3  and then turn 
to the use of expxil elsewhere in Philolaus. To begin with it is worth noticing 
that the context is physiological, that is bodily organs are said to (have?) 
or (provide?) the expxl'] of man. However, the best clue to the meaning of 
expxil here is provided by the last sentence of the fragment, which is an 
attempt to explain (y6:p) why the genitals are said to provide the expxl'] for 
all (living) things. The answer is that all things "flourish and grow" from 
seed ( CxTIO O"TIEPIJOTOS) . This strongly suggests that expxl'] is here being used 
in the sense of"starting-point," "origin," or "originating cause." The geni
tals provide the expxil of all things in that they produce the seed from which, 
as a starting-point, all things develop. Some translators have taken apxl'] to 
mean "ruler" or "ruling factor" (Freeman 1 97 1 :  76; Claus r g8 r :  r r 8) ,  but 
the last sentence as I have interpreted it is strong evidence against such an 
interpretation. Further, it is at least slightly odd to say that the brain is 
ruler in man, the heart in animals, navel in plants, and then turn around 
and say that there is another ruler (the genitals) in all. It makes better sense 
to think of a number of originating causes in human beings rather than to 
suppose there are a number of different rulers. 

Given that the context strongly suggests that the appropriate meaning of 
expxl'] is "origin" or "starting-point," is it possible to specify with any more 
precision what sort of an "origin" Philolaus is talking about? Is it simply a 
temporal or spatial origin that is at question or something more? It is hard 
to see how the brain could be said to be the spatia-temporal origin of a 
human being, the original stuff out of which human beings developed. 
Rather, the human brain and its capabilities are what distinguish humans 
from other living creatures. The brain is or provides the "origin" of human
ity in that it is what must be present in order for a human being, rather 
than any other living creature, to develop. This usage connects neatly with 
the usage of expxl'] elsewhere in Philolaus, and is in fact just one manifesta
tion ofhis general method of explanation (see Pt. 11,  eh. 3 ) .  

xap6{a 6 £  -rclv �wou : In  Galen (see The Doctrines of Hippocrates and Plato) 
there is a distinction between "animal spirit" (TIVEVIJO �WTJK6v) located in 
the heart and "psychic spirit" (TIVEVIJO �VVXJK6v) located in the brain. The 
association of "animal spirit" (TIVEVIJO �WTJK6v) with the heart might sug
gest some connection with Philolaus' system where the heart is associated 
with the "origin" ( apxil) of animals and thus cast some suspicion on the 
authenticity of F r 3. However, the resemblance is in fact insignificant in 
light of the more general differences. Galen's pneumatology involves only 
a twofold division (although he divides the soul into three parts and it has 
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occasionally been argued that there is a third "natural spirit" [ TTVEVI-Ia 
cpvcr1K6v] ,  but see Temkin cited below) in contrast to Philolaus' fourfold 
division. Further, the "psychic spirit" (TTVEVj..la ljJVXIK6v) is centered in the 
brain for Galen while "psyche" ('Vvxti) is associated with the heart in 
Philolaus. For Galen's pneumatology see Temkin ( 1 95 r )  and Siegel ( r g68: 
1 83ff) . 

cd.Soiov 6£ -rclv ;uvcmciv-rwv : �vvamxvTc.uv clearly must refer to the three 
classes of living beings (man, animal, plant) already listed. Bywater ( r 868: 
46) thought that it meant "the perfect whole in which vegetative, animal, 
and rational elements are combined," but this hardly seems possible given 
the plural �vvamxvTc.uv and the context. Bywater went on to argue that the 
doctrine embedded in this passage is that of the Stoics that in semine omnis 

juturi hominis ratio comprehensa est (Seneca, Nat. quaest. 3.29) ,  but this depends 
completely on his misreading of �vvan6:v-rc.uv. Philolaus' point is that the 
faculty of sending forth seed is common to all living beings. 

nciv-ra yelp &no anEpfJoa-ros xal 81iA.A.ov-rt xal �AaO"'t"civov-rt : Boeckh ( r 8 r g: 
r 59) thought that this sentence might be the explanation of the author of 
the Theologumena rather than Philolaus' own, but such explanations are not 
common in the Theologumena and there is nothing in the explanation to 
make us doubt that it is Philolaus. The next sentence in the Theologumena 
clearly begins a new topic. The Doric forms preserved only in E would 
show that this sentence must be ascribed to Philolaus, if we could be sure 
that they are not the work of a later scribe "correcting" non-Doric forms. 

Both 66:/../..c.u ("flourish") and f3/..acrT6:vc.u ( "grow") are most common in 
poetry, and seem to have special reference to plants, but are also commonly 
used of other things. f3/..acrT6:vc.u is already used by Empedocles to apply to 
both plants and men (F2 r ,  F r o) . For the order "flourish and grow" see 
Plato, Smp. 203e2 where love is said to flourish and live (66:Me1 Kai �ij) .  Cra. 
4 1 4a draws out the sense of rapid luxuriant gowth implied in 66:/../..c.u: "The 
word 66:AAEIV itself seems to model the growth of the young, which is swift 
and sudden" (roh6 ye To 66:AAEIV TTJV aO�T)V 1-101 5oKei 6:TTEIK6:�EIV TTJV Twv 
vewv, cm Taxeia Kai e�m<pvl5ia yiyveTal) .  

Testimonium A23 

Macrobius, Somnium Scipionis 1 .  I 4· I g Pythagoras et Philolaus 
harmoniam [animam esse dixerunt] . 

Pythagoras and Philolaus [said that the soul was] a harmony. 
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Related texts: 
I Plato, Phaedo 86bs Kai yap ovv, w LWKpcrres, oTt..tat eywye 
Kai OVTOV cre ToiiTo EVTE6vt..tficr6at, cht TOIOVTOV Tl IJaAIO"Ta 
\moAaiJJ36:vot..tev Tijv \JIV)(TJV eTvat, &o-rrep EVTETOIJEVOV Tov crwt..tcrros 
TJIJc;')V Kai O"VVEXOIJEVOV VTTO eep!JOV Kai \JIVXPOV Kai �flPOV Kai 

5 uypov Kai TOIOilTWV TlVWV, Kpacrtv eTvat Kai apiJOVlOV 0\lTWV 
TO\hwv TTJV \JIVXTJV TJIJWV, enetoav TavTa Kaft.ws Kai IJETpiws 
Kpa6fj npos CxAA'I)Aa - ei OVv TVYX6:vEt Tj \JIVXTJ ovcra CxpiJOVta TIS, 
ofift.ov cm, OTOV xaft.acr6fj TO O"WIJO TJtJWV CxiJETPWS il ETT1Ta6fj 
VTTO v6crwv Kai CxAAWV KOKWV, TTJV tJEV \JIVXTJV avayK'I) evevs 

1 0  unapxet CxTTOAWAEVat, Katnep ovcrav 6etOTaT1)V, oocrnep Kai ai 
&ft.ft.at ap!Joviat ai T' ev Tois <p66yyms Kai ev Tois Twv Ofl!Jtovpywv 
epyots nO:crt . . .  

1 [Simmias speaking:] For I think Socrates, that you have realized 
yourself that we believe the soul to be something much like this: our 
body is as it were tensioned and held together by hot and cold and 
dry and wet and other things of this sort, and our soul is a blending 
and harmonia of these same things, when they have been finely and 
proportionately blended with one another. So if the soul turns out to 
be some sort of harmonia, it is clear that when our body is excessively 
slackened or tautened by diseases and other evils, it is inevitable that 
the soul must perish at once, most divine though it be, just like other 
harmoniai, those in the notes and in all the things craftsmen make . . .  

( tr. Barker) 

2 Plato, Phaedo 88d3 eaviJaO"TWS yap IJOV 6 Myos ovTos 
CxVTIAOJ..lJ3aveTat Kai VVv Kai CxEl, TO apt..toviav TlVCx TJIJWV eTvat TTJV 
\Jivxi)v, Kai &crmp VTTEIJV'I)crev l-IE p1)6eis 8Tt Kai ex�1T4J 1..101 TaVTa 
npovoeooKTO. 

2 [Echecrates speaking.] This theory that our soul is a kind of 
attunement [harmonia] has a strange hold on me, now as it always 
has done, so your statement of it has served to remind me that I'd 
formerly held this view myself. ( tr. Gallop) 

3 Plato, Phaedo g2c I 1 

tJETCx eiK6Tos Ttvos Kai 
avepwnms. 

8oe IJEV yap !JOt yeyovev &vev O:nooei�ews 
evnpemias, 86ev Kai Tois TTOAAois OOKEi 
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3 [Simmias speaking:] Because I acquired the latter [the view that 
the soul is a harmonia] without any proof, but from a certain likeli
hood and plausibility about it, whence its appeal for most people . . .  

( tr. Gallop) 

4 Aristotle, De anima I .4, 407b27 Kcxi aAAT) Se TtS S6�cx 
Ticxpo:SeSoTO:l TIEpi �.pvxi)s, mecxvi] fJeV TIOAAois ovSEJJlCXS tjTTOV 
Twv AeyofJevwv . . .  O:pJJovicxv yap Ttvcx cxvTT]v Aeyovcrt· Kcxi yap 
TTJV CxpfJOVlCXV Kpacrtv KO:i crvveecrtv EVCXVTlc.lV eTvcxt KO:i TO O"WfJCX 
crvyKeicr6cxt e� i:vcxvTiwv. 

4 Another view has also been handed down about the soul which 
many find as convincing as any view put forward . . .  for they say 
that the soul is a kind of harmonia. Indeed [they say] also that 
harmonia is a blending and combination of opposites and the body is 
composed of opposites. 

5 Aristotle, Politics 8.5, I 340bi 8  Sto TIOAAoi <pcxcrt TWV cro<pwv 
oi fJeV CxpfJOVlCXV eTvcxt TTJV l.fJVXTJV, oi s· EXEIV CxpfJOVlCXV. 

5 Therefore many of the wise say, some of them that the soul is a 
harmonia and others that it has a harmonia. 

6 Aristotle, De anima 1 .2 ,  404a i 6  eotKe Se Kcxi To 1rcxpa Twv 
nvecxyopeiwv AEYOfJEVOV TTJV CXVTTJV exetv Stavotcxv· E<pcxcrcxv yap 
Ttves o:VT&v �.pvxiJv eTvcxt Ta i:v T4) 6:ept �vcrJJCXTcx, oi Se To Tcx\hcx 
KlVOVV. Tiepi Se TOUTWV eipT)TO:l St6Tt crvvexws <pO:tVETO:l KlVOVfJEVCX, 
KCXV � VT)VEfJlCX TICXVTEATJS· 

6 That which is said by the Pythagoreans seems to be based on the 
same thought [as that of the atomists] . For some of them said that 
the soul was the motes in the air, and others that it was what moved 
the motes. These motes are said to manifestly move continuously, 
even if the the air is completely calm. 

7 Aristotle, De anima I .3, 407b 2 I . . .  wcr1rep i:vSex6JJevov KO:Ta 
TOVS nvecxyoptKOVS JJV6ovs TTJV wxovcrcxv l.fJVXTJV eis TO TVXOV 
i:vSvecr6cxt crwJJcx. 
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7 . . .  just as if it were possible, in accordance with the Pythagorean 
stories, that any soul be clothed in any body. 

A U T H E N T I C I T Y  

I t  is not impossible that Macrobius' assertion that Philolaus thought the 
soul was a harmony is ultimately based on something in Philolaus' book or 
an oral report of Philolaus' views. Many of Philolaus' views are not ex
plicitly ascribed to him except in the later doxographical tradition (e.g. his 
astronomical system) .  However, the problems in the case of the doctrine of 
soul as harmony are: ( I )  only one isolated text in the doxography ascribes 
the view to Philolaus; ( 2) Aristotle made it his practice only to assign views 
to the Pythagoreans as a group and not to individuals, so that it is not 
surprising that views he ascribes to Pythagoreans in general are ascribed to 
Philolaus in particular in the later tradition (e.g. the astronomical system) . 
However, in the case of the doctrine of soul as harmony, Aristotle (Texts 
4-5) does not even assign it to the Pythagoreans (although he does men
tion different Pythagorean views on soul - Texts 6-7) ,  labeling it simply 
as a view that "many" or "many of the wise" hold; (3)  The statement in 
Macrobius could well be based simply on Plato's Phaedo. Certainly modern 
scholars have been very willing to ascribe any view that Simmias puts forth 
to Philolaus, on the grounds that Simmias "heard" Philolaus at Thebes. It 
would not be surprising that some ancient interpreters should do the same 
thing. Indeed, there is good reason to believe that the spurious F22 and F I 5  
are derived from just such a later tendency to ascribe views found in the 
Phaedo to Philolaus. 

Of course it might be argued that we should follow this ancient line of 
interpretation. Simmias and Cebes are clearly said to have heard Philolaus 
at Thebes ( 6 I e6-g) ,  so that, when Simmias says (Text I )  that "we" believe 
that the soul is a harmony, the "we" in question must be the Pythagoreans 
and especially his teacher Philolaus. This is supported by the fact that 
Echecrates, also known as a Pythagorean in the later tradition, says that he 
too is strongly attracted to the view that the soul is a harmony, although he 
rather implies that he does not hold that view at the present (Text 2 ) .  The 
problem with this whole line of interpretation is that it is in fact based on 
some very tenuous assumptions as to how close a follower of Philolaus 
Simmias is, as opposed to being an independent thinker, and how accu
rately Plato is portraying either his or Philolaus' views. Those who derive 
Philolaus' philosophy from the Phaedo are clearly assuming that there was a 
great deal of solidarity in thinking among the Pythagoreans and that Plato 
is representing it accurately. Unfortunately, the name Pythagorean is never 
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mentioned in the Phaedo, nor is there any sort of reference that would sug
gest such a monolithic group. Philolaus is only mentioned in one early 
passage (6 r d3ff) in which Cebes reports that he and Simmias were not 
clear on Philolaus' account of the prohibition on suicide, which can hardly 
make us confident that either of them is presented as a mouthpiece for 
Philolaus' views. Finally, all the "Pythagoreans" in this dialogue (Simmias, 
Cebes, Echecrates) show an amazing open-mindedness about their views, 
which indicates that they cannot be relied on to present the "Philolaic 
doctrine." All of these characteristics of the Phaedo clearly suggest that it is 
folly to use it as a basis for ascribing any view to Philolaus other than what 
is explicitly ascribed to him at 6 r dff, i.e. a belief that suicide should be 
prohibited. When Simmias says (Text r )  that "we" believe that the soul is 
a harmony, we should take his reference in the most natural way given 
the context: "we" has a narrow reference to those with whom Socrates 
is talking, Simmias and Cebes, and not to an otherwise unmentioned 
Pythagorean orthodoxy lurking in the shadows or to "people in general" 
for whom Simmias is no more a spokesman than for Philolaus. (See Gallop 
1 975 ad loc. for a different view. Although Simmias does [Text 3] mention 
the appeal of the doctrine to many people, this need hardly be a reference 
to the man in the street. )  

In the end then it i s  clear that we should not conclude that Philolaus 
believed that the soul was a harmony on the basis of the Phaedo. Moreover, 
the ascription of that view to Philolaus by Macrobius, isolated as it is in the 
doxographical tradition and unsupported by an ascription of that view to 
the Pythagoreans by Aristotle, is more likely to be based on an overreading 
of the Phaedo than to be derived from Philolaus' book. Accordingly, we 
have no reliable external evidence that Philolaus thought that the soul was 
a harmony. 

C O M M E N T A R Y  

Context in Macrobius: Not much is to be gleaned from the context of this 
testimonium in Macrobius, because it occurs as simply part of a list of views 
on soul. Macrobius gives the list to show that the discussion of soul in the 
Somnium Scipionis embraces the views of everyone who has given an opinion 
on the nature of the soul. The grouping of Philolaus with Pythagoras is 
somewhat disturbing since the genuine tradition has a tendency to distin
guish Philolaus' views from those of Pythagoras, as Burkert has shown. 
However, it may be that, as Burkert suggests, the ascription to Pythagoras 
and Philolaus is simply a rendering of the standard doxographical formula 
"some of the Pythagoreans one of which was Philolaus" ( 1 972: 272 n. r 65 ) .  
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Did Philolaus think that the soul was a hannony?: These texts in
volve a tangle of problems and I will not attempt to deal with them all 
here, nor will I deal with the later history of the theory of the soul as a 
harmony in Greek thought. Good accounts of the problems can be found in 
Guthrie ( 1 962: 306- 1 9) and Gottschalk ( 1 9 7 1  ) .  The following remarks will 
address one main question: Given the general principles ofPhilolaus' philo
sophical system and his remarks on soul (\jiVXll) in F 1 3, is he likely to have 
held that the soul is a harmonia and if so is he likely to have thought that the 
soul was mortal or immortal? 

Having argued that the external evidence does not show that Philolaus 
thought that the soul was a harmony, it may now seem perverse for me to 
consider whether Philolaus might not have held that view after all on the 
basis of the surviving fragments. However, it is often as important to know 
the grounds for ascribing a given view to Philolaus as it is to know what 
view he held. If we look at the surviving fragments, it might appear that 
Philolaus was almost trivially committed to the view that the soul is a 
harmonia or attunement. For Philolaus' basic thesis is that the world-order 
and everything in it is a harmonia or attunement of limiters and unlimiteds 
(F 1 ) .  Thus, if the soul is something in the world-order, it would seem to 
need to be an attunement of limiters and unlimiteds. Against this view we 
might argue that the soul is a special case, and that instead of being com
posed oflimiters and unlimiteds it is simply the attunement that orders the 
limiters and unlimiteds in the body. It would then be identified with the 
harmonia that "supervenes" on limiters and unlimiteds as described in F6. 
Indeed, Aristotle already recognized that the doctrine that the soul is a 
harmonia could admit of these two interpretations: either it is identified with 
the harmonious arrangement of elements or it is the formula governing that 
arrangement (De anima 408as-9) . However, F 1  rather suggests that 
attunements are always attunements of something and not to be regarded 
as independent entities, as does the vague description of a harmonia super
vening "in whatever way it does" in F6. 

Some more light can be shed on the problem if we turn from consider
ation of the implications of the general principles of Philolaus' system to his 
specific mention of soul (\jiVXll) in F 1 3. What is striking about that frag
ment is that soul (\jJVXll) does not refer to a comprehensive soul including 
all psychic faculties. Instead, it is just one faculty of what Aristotle would 
call soul and is associated with the basic phenomena of animal life. It is 
shared by animals and man and is grouped along with sensation as located 
in the heart, but distinguished from reason which is peculiar to man and is 
located in the head. It is most likely then to refer to the breathing and 
locomotion that distinguish animals from plants. This connection is further 
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supported by Aristotle's report that the Pythagoreans thought that soul 
was the motes in the air or what moves them (Text 6) . The context in 
Aristotle makes clear that the main concern of this theory, as of the atomist 
theory to which he compares it, is to explain the ability of animals to move. 
Aristotle's reports on the Pythagoreans do not always refer to Philolaus, but 
much of what he says about them is paralleled in the fragments. Thus, in 
this case, it would be consistent with what we find in Philolaus F r 3  and 
Aristotle to suppose that he thought of soul as the source of motion in the 
animal and located it in the heart. This would in turn suggest that the soul 
was some attunement of very fine material elements which were always in 
motion and located in the heart, whence motion was transmitted to the rest 
of the body. 

Following this line of suppositions we would then arrive at a view of soul 
which is not too dissimilar to what Simmias describes in the Phaedo, 
although Simmias talks of a harmony of the whole body with no mention of 
the heart and specifically mentions the hot, cold, dry, and wet which we do 
not see in Philolaus F r 3. However, Philolaus' medical views suggest that he 
may have adhered to the very common idea that health depended on a 
balance of elements such as these and his views on soul may have been 
influenced by this medical background (A27 and Alcmaeon F4) .  Thus, if 
we focus on the most reliable evidence we have for Philolaus' view on soul, 
F r 3 and Aristotle's report about Pythagorean views on soul, it appears very 
likely that Philolaus thought of the soul in largely material terms as a group 
of constantly moving elements in attunement located in the heart. Such a 
materialisitic view of soul might well make sense for someone with the 
medical interests which Philolaus had. This soul did not include all human 
psychic capabilities (notably excluding intelligence) ,  but was rather limited 
to accounting for the ability to move and breathe that humans and animals 
have in common. 

There is one text in Aristotle that might seem to cause problems for this 
interpretation of Philolaus. At Metaphysics g85bff Aristotle reports that the 
Pythagoreans saw more similarities between things and numbers than 
between things and the traditional material elements. Accordingly, Aristotle 
says, they maintained that such and such a characteristic (n<:Xeos) of num
ber was justice and such and such soul or mind, etc. Guthrie ( r g62:  3 1 6) 
takes "characteristic" (n<:Xeos) as "disposition" and concludes that Aristotle 
is saying that soul was equated with a certain disposition of numbers 
and hence that soul is a harmony of its own parts and not of bodily 
parts. But this is not a legitimate reading of Aristotle. It may well be that 
the Pythagoreans thought of soul as defined in some way by a particular 
number or characteristic of number, but Aristotle is emphatic throughout 
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his treatment of them that the Pythagoreans did not separate numbers 
from things, so that he cannot mean that the Pythagoreans thought of soul 
as just an arrangement of numbers. 

But ifPhilolaus did put forth such a materialistic account of soul (\jJVXTJ) ,  
how are we to reconcile this with a Pythagorean belief i n  the immortality 
of soul as is presupposed in the doctrine of transmigration? Philolaus might 
well seem to be open to Socrates' criticism of Simmias' view of soul in the 
Phaedo (Text I ) .  Socrates points out that if the soul is an attunement of 
material parts it only exists as long as the given arrangement of material 
elements exists, and hence that the soul must perish along with the body. 
Some have thought that Philolaus in fact might not have believed in im
mortality (Wilamowitz I 920: 2 .90) . This seems to me a real possibility. 
Certainly, it will not do simply to assert that since he was a Pythagorean he 
must think that the soul was immortal unless the tradition explicitly says 
otherwise (Cameron 1 938: 45) .  We do not know how much latitude in 
belief was allowed in order for the later tradition to call someone a Pytha
gorean (and note that Philolaus is not called a Pythagorean in the Phaedo) . 
There is some more force to the argument that Philolaus must have be
lieved in the immortality of the soul since he is explicitly said to have 
forbidden suicide. But even here we cannot be sure that he did not argue, 
for instance, that committing suicide would be abandoning a post given by 
the gods, without also implying that there is any afterlife. The role of the 
gods could just as easily be equated with bringing it about that such and 
such an attunement of elements arises in such and such a place at such and 
such a time (i.e. as accounting for the mysterious appearance of a harmonia 
- cf. F6) , as with the idea of the gods putting an immortal soul in a series 
of bodies, as traditional Pythagoreans believed (Text 7 ) .  

O n  the other hand we might speculate that Philolaus did believe that 
the soul was immortal, but had a different name for this soul than \jJVXTJ· 
The \jJVXTJ would be a specific attunement of material principles responsi
ble for giving a particular animal body the ability to move and breathe, 
and would hence perish when those material principles became disordered. 
However, there might still be a different "soul" in the body which does 
survive and is immortal. This idea might be supported by the fact that 
Philolaus separates "intelligence" from \jJVXTJ in F r3 .  Moreover, we have 
almost a precise parallel for this in Empedocles, who clearly believed in 
transmigration, but seems to call the transmigrating soul not \jJVXTJ, which 
for him too is a certain mortal combination of elements in the heart, but 
rather daimon (F I  I 5; see Dodds 1 95 1 :  I 74ff and Guthrie I g6z: 3 r g) .  Furley 
has argued that the Pythagoreans almost uniquely among the Presocratics 
were hostile to the notion of a material soul, and in fact thought of the 
\jJVXTJ as being a comprehensive soul that included all psychic functions 
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(Furley I 956) . However, the basis for this conclusion is one fragment of 
Xenophanes which raises more questions than it answers. In F7 Xeno
phanes is satirizing the Pythagorean belief in transmigration when he re
ports that Pythagoras once heard a puppy squealing as its master hit it, and 
said: "Stop, do not beat it; for it is the soul of a friend ( <piA.ov avepos EO"Tiv 
�.VVXtl) ,  which I recognized when I heard it giving tongue" (tr. Schofield) .  
Clearly it would be very rash to assume that Xenophanes' language here is 
a faithful representation of Pythagorean usage. The use of �.VVXtl with its 
common overtone of "shade" or "ghost" might have a comic purpose. 
Also, Burkert ( I 972: I 34 n. 77 ) ,  following Frankel, has noted that, as stated, 
the Xenophanes fragment rather suggests that the soul is identified with a 
given state of the body than that it is seen as an immortal entity in the body 
and distinct from it. Thus, the puppy is said to be the �.VVXtl, not to have 
the �.VVXtl in it, and it is the soul that is said to give voice, not the puppy. 
Thus, when Empedocles, whose beliefs on transmigration seem close to the 
Pythagoreans', does not use �.VVXtl to refer to the immortal soul but only to 
a mortal life-principle, and when Philolaus, whose fragments represent the 
only actual words of the early Pythagoreans which we possess, uses �.VVXtl 
just as Empedocles did to refer to animal life, with the strong implication 
that it is tied to material elements in the heart, it seems perverse to seize 
upon the second-hand satirical remark of Xenophanes and use it as the 
basis on which to reconstruct the Pythagorean doctrine of �.VVXtl· Admit
tedly what we have of Empedocles and Philolaus is skimpy, but it surely 
suggests that it is unwarranted to conclude that " . . .  the Pythagorean tra
dition throughout its history seems to have been hostile to the notion of a 
material soul . . .  " (Furley I 956: I 6- I 7 ) .  

If  Empedocles and Philolaus distinguished between �.VVXtl as material 
life-principle and some other word (Saij..lwv) which referred to the soul that 
was reborn, it would remove the formal contradiction between their view 
of �.VVXtl and their belief in transmigration, but there still seems to be a 
serious weakness in a view that argues for our immortality, but does not 
identify what is immortal with what accounts for our life here and now, but 
rather with some occult soul that seems to have no function other than to 
account for transmigration. Thus, the Phaedo can be seen as Plato's attempt 
to expose this weakness. 

It is typically assumed that, since the Pythagoreans put forth a doctrine 
of transmigration of souls, they had a coherent philosophical account of 
soul, but this is hardly necessary. The fragments of Philolaus combined 
with Aristotle's reports on the Pythagoreans rather suggest that Philolaus, 
who certainly presents us with the most detailed Pythagorean philosophical 
system we know of, only gave an account of �.VVXtl as an attunement of 
limiters and unlimiteds which was located in the heart, and which neither 

33 1 



G E N U I N E  F R A G M E N T S  

included all psychic faculties nor was immortal. He may have believed in 
another "occult" soul that was immortal, but we have no evidence for this, 
and if he did it is hard to see how he can have given a coherent account of 
it without making a distinction between different kinds of reality which 
is precisely the distinction Aristotle denies to the Pythagoreans. It would 
appear that so far as a philosophical account of the immortal soul goes Plato 
is the more original thinker, and that he owes little to the Pythagoreans. 
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Fragment I 6  

Aristotle, Eudemian Ethics 2 .8, 1 225a30 wcrTE Kcxi St6:votcxi TIVES 
KCXl 1TcX61) OUK E<p' 1i1..iiv eicrtv, f\ lTpcX�EIS cxi KCXTCx TCxS TOICXIJTCXS 
Stcxvoicxs KCXl AoytcrJ,JOVS, aAA' WO"lTEp Cl>tMAcxos E<p1) dvcd 't"lVCl<; 
:Aoyou<; xpd-r-rou<; -iJ!J.wv. 

So that certain thoughts and affections are not in our control, nor 
are the actions which are in accord with such thoughts and calcula
tions, but as Philolaus said some motives are stronger than we 
are. 

A U T H E N T I C I T Y  

Everyone would accept that this passage reflects the words of Philolaus. 
Scholars who reject the authenticity of the fragments as a whole are quick 
to point out that the citation in no way requires that Aristotle had a book 
by Philolaus (Bywater 1 868: 22, Burnet 1 948: 284) .  I t  is certainly true that 
it has the form of an apophthegm which is easily passed down orally, 
although it is not impossible that it is based on something in Philolaus' 
book. 

C O M M E N T A R Y  

Context in Aristode: We are largely at the mercy of Aristotle's interpre
tation of the fragment, which has to be derived from close consideration of 
the context in the Eudemian Ethics. The general context is a discussion of the 
voluntary, the involuntary, and what is under compulsion. At 1 225a2o 
Aristotle mentions that many consider love and anger as being involuntary 
in that they are too strong for human �ature. This is also the case when 
someone acts to avoid severe pain. "For what is in one's power, on which 
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the whole issue turns, is what one's nature is able to withstand" ( I  225a25-
6) . Aristotle then mentions the example of prophets, who do produce a 
work of thought, but yet are not thought to act under their own control. 
The sentence which mentions the apophthegm of Philolaus then follows 
and seems to serve to wrap up the whole section. "Certain thoughts and 
affections are not in our control, nor are the actions which are in accord 
with such thoughts and calculations." The affections (-rrCxe11) mentioned 
would refer back to actions undertaken out of fear of pain that is too great 
to bear (see I 2 2 5a8 for this use of -rrCxeos), or out of love or anger, while 
the thoughts (5t6:votm) refer back to the inspired utterings of the prophet 
( I  225a28 talks of the prophets' utterances as 5tavoias epyov) . If we trans
late Philolaus' i\6y01 as "motives" (following Diels - see Wilamowitz I 92o: 
2 .88) ,  this captures the fact that both rational and irrational forces are at 
work on the soul, as is suggested by the Aristotelian passage. The saying of 
Philolaus would then seem to mean that certain "motives" are too strong 
for our natures and make our actions under the influence of those motives 
"not up to us." Thus, contrary to the Socratic thesis, it is not always 
possible to exercise self-control. 

What is 111eant by A.6yot?: A wider range of possible meanings for 
Philolaus' apophthegm arises if we leave the Aristotelian context aside and 
survey the possible meanings of i\6yos. However, the lack of a controlling 
context makes it pointless to speculate extensively. i\6yos can range from 
word, speech or discourse to the reasoning or reckoning that lies behind the 
discourse, to the measure, proportion, or law of nature in the world that 
our reasoning discovers (see e.g. Kirk I 954: 37ff) . Burkert ( I 972 :  I 85)  
thinks the apophthegm refers to "daemonic" forces and suggests that i t  
implies that humans are surrounded by "stronger powers." He connects 
it with the Pythagorean view mentioned by Aristotle that souls are like 
motes in a beam of light. Thus .he appears to take the reference to be to 
"reasonings" which are known to the daemonic powers but not us. Given 
Philolaus' interest in number and music we might suppose that "ratio" or 
"proportion" was a possible meaning. Some proportions or numerical for
mulas might be "stronger than us" in that we are not able to grasp all the 
ways in which they govern our world, or the implication might be that 
they control the world independent of our wishes. Such epistemic modesty 
would be in accord with Philolaus' tone elsewhere (F6) . 

Fragment 20 

Lydus, De mensibus 2. I 2 (33 Wiinsch) oi ye 1-ltlV nvecxy6petOI T4l 
T'jyeiJOVI TOV 1TOVTOS TtlV sj300J.1T)V CxVCXTi6EVTCXI, TOVTEO"TI T4l svi, 
Kcxi J.lCxPTVS ' Op<pevs 7-.eywv o\hws· 
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ej300IJTJ, ftv E<plATJO"EV ava� EKCxepyos 'ATrOAAOOV 

5 'ATrOAAWVO Se IJVO"TIKOOS TOV eva Aeyecr6at Trpoetpi}KOIJEV Sta TO 
aTroo6ev eTvat TOOV TrOAAoov, TOVTEO"Tt 1J6vov. 6p6&s ovv cX!J.i}'Topcx 
'TOV Elt'TcX cXpl6fLOV 6 <l>tMAaos TrpOcrf]y6pevcre· IJOVOS yap OliTe 
yevvav o<rre yevv0:cr6at TrE<pVKE' To Se IJTJTE yevv&v IJTJTE yevvw!Jevov 
6:KtVfJTov· ev Ktvi}cret yap ..; yevvfJcrts eTretS'ri Kai To yevv&v Kai TO 

10 YEVVWIJEVOV OVK avev KlVTJO"EWS EO"Tl, TO jJeV iva YEVVTJ0"1J, TO Se iva 
YEVVTJ&i5' Totoihos Se 6 6e6s, <pTJcri yovv Kai 'Ovi}Toop 6 TapavTivos 
OVTWS' 

EO"Tl yap 'riYEIJWV Kai apxoov CXTrCxVTOOV eTs 6:ei wv 6e6s, IJOVIIJOS, 
CxKlVTJTOS, aUTOS eavT(i) OIJOIOC). 

g- I I &KivT)Tov TTecpVKe· To1o\hos Be 6 6e6s . . .  S I o- I 4 To llEV . . .  OllOIOS desunt Y 
I I - I 2 <pT)O"i . • •  oihws S ws Ked mhos 6 pi]Twp 6 T cxpcxVTivos· <pT)O"i Be oihws BA ( 6 pi]Twp 
6 in corr. A) 

The Pythagoreans dedicate the hebdomad [the number 7] to the 
leader of the universe, that is the one, and Orpheus is a witness (to 
this) when he says: 

Hebdomad, which the lord who works from afar, Apollo, 
loved . . .  

But we have said before that the one is mystically called Apollo, be
cause he ( 'ATr6AAoov) is apart from the many (aTroo6ev Toov TrOAAoov) ,  
that is alone. So then, Philolaus rightly called the nUD1ber 7 
JDotherless. For it alone neither has the nature to generate nor to 
be generated. But what is neither generating nor being generated is 
unmoved. For generation involves motion since both what generates 
and what is being generated is not without motion, the one in order 
to generate, the other in order to be generated. But god is like this, 
at least Onetor the Tarentine says the following: 

For there is a leader and Ruler of all, one, eternal, god, abiding, 
unmoved himself like to himself. 

Additional texts: 

Philo, De opificio mundi 1 00 St' ftv ahiav oi 1JeV CXAAOI <ptMcro<pot 
Tov 6:pt61Jov TOVTov e�o!Jotovcrt Tij CxiJTJTopt NiK1J Kai Trap6evcp, 
ftv eK Tfis Toil 6tos Ke<paAfis 6:va<pavfivat Myos exet, oi Se 
nveay6petOl T(i) 'riYEIJOVl TOOV O"VIJTrCxVTOOV' TO yap IJTJTE yevv&v 

5 IJTJTE yeVVWIJEVOV CxKlVTJTOV IJEVEl' EV KIVTJO"El yap ..; yevecrts, em\ 
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(Kai To yevvwv) Kai TO yevvw�evov ovK &veu Klvi}crews, To �ev 1va 
yevvi}cr1J, TO Se 1va yevv,efj· �6vov S' ovTe Klvovv ovTe KIVO\J�evov 
6 -rrpecrf3vTepos &pxwv Kai T,ye�wv, oil AeyoiT' &v -rrpocr11K6VTws 
eiK�)V ef3So�6:s. �apTUpei Se �ou T0 Mycp Kai <l>!AOAaos EV TOVTOIS. 

10 EG'rl ytip, <p'llcriv, YJY€!J.WV xcxl &pxwv antiv-rwv ' 6£0� d� ci£1 wv ' 

!J.OVl!J.O� ' cXXlVlj't"O� ' CXU't"O� ecxu-rii) lS!J.OlO� ' Enpo� 't"WV tXAAWV . 

For this reason the other philosophers liken this number to the 
motherless and virgin Victory, who legend says appeared from the 
head of Zeus, but the Pythagoreans liken it to the ruler of all. For 
what neither begets nor is begotten remains unmoved. For genera
tion involves motion, since both what generates and what is being 
generated are not without motion, the one in order to generate, the 
other in order to be generated. But the highest ruler and leader 
alone is neither moving nor being moved. The hebdomad is fittingly 
called the image of this. Philolaus also gives witness to what I say in 
these words: 

There is, he says, a ruler and leader of all, god, one, 
eternal, abiding, without �notion, hinlself like to hint
self, different froiD all others. 

Anatolius, De decade 35 Heiberg ef3So�O:s �6v, TWV EVTOS SEK6:Sos 
ov yevvc;x OVTE yevvchm \m' CxAAOU aple�ov TIAflV \mo �ov6:Sos· 
Slo Kai KOAElTa\ \mo TWV nueayopeiwv -rrapeevos a�i}Twp. 

The hebdomad alone of the numbers in the decad does not generate 
nor is generated by another number except the monad. Therefore, it 
is called motherless virgin by the Pythagoreans. 

Aristotle, F203 = Alexander, in Metaph. 39.3ff e-rrei Se ovTe 
yevvc;x T\Va TWV EV Tfj SeK6:Si aple�&v 6 ETITCx OVTE yevvO:Ta\ \m6 
TIVOS OVTWV' S!Cx TOVTO Kai 'Ae,v&v EAeyov [ oi nueay6pE101] 
avT6v . . . 6 Se e-rrTO: ovTe TlvO: yevvc;x ovTe eK TIVOS yevv&Tm· 
TOIOVT11 Se Kai r, 'Ae,v& a�i}Twp Kai aei -rrapeevos. 

Since 7 neither generates any of the numbers in the decad nor 
is generated by any of them, they [the Pythagoreans] called it 
Athena . . . 7 neither generates any nor is generated from any. But 
such is the character of Athena who is mother and always virgin. 
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See also Theon I 03 where the number 7 is also said to be called 
Athena by the Pythagoreans. 

A U T H E N T I C I T Y  

I t  seems almost certain that Lydus' statement that Philolaus called the 
number 7 motherless is genuine, since this view is assigned to the Pytha
goreans by Aristotle in the fragment quoted above which is in all probabil
ity ultimately derived from his special treatise on the Pythagoreans. The 
only other possibilities are either that ( I )  it is an early Pythagorean view 
but is falsely ascribed to Philolaus by Lydus or his source, or ( 2 )  the passage 
about Athena quoted by Alexander is an insertion into information he 
derived from Aristotle, in which case it could have its origin in the later 
Pythagorean tradition. However, on the whole we should reject these possi
bilities. IfPhilolaus called 7 motherless it is then likely that he also regarded 
it as virgin and accepted the equation with Athena which is also attested 
for the early Pythagoreans by Aristotle. (Szymanski [ I  g8 I :  I I s- I 7] argues 
that an equation of 7 with Athena could not be ascribed to Philolaus since 
it would conflict with the system of correlations between numbers and 
concepts/deities found in Philolaus A I 2, I 3  and I 4. I don't see what the 
conflict would be, but at any rate A I 2, I 3  and I 4  are not likely to be based 
on authentic material.) 

I t  has often been thought that both Lydus and Philo go on to cite 
another fragment of Philolaus which describes the hebdomad (or in some 
interpretations, the one) as the unmoved, abiding, etc., ruler of all. However, 
Thesleff has brought attention to an alternate reading in the manuscript 
tradition of Lydus which is clearly preferable to the traditional reading. 
The text accepted by Wiinsch in his edition and by DK is ws Kal cx\m'>s 
6 pi}Tc.vp 6 TapaVTivos· q>T]crl Be ovTc.vs· ( . . .  as also the Tarentine rhetor 
himself. He says the following: . . .  ) . Since Philolaus was referred to a few 
lines above in Lydus, scholars have read this as a reference back to him. 
However, it is a very odd and awkward reference. Philolaus is said to be 
from Tarentum by a number of authors so that that is no problem but 
it is unparalleled to call him a rhetor (public speaker? rhetorician? ) .  The 
manuscript S however reads 6vi}Tc.vp (Wiinsch-Thesleff reports 6 vi}Tc.vp 
for S) instead of 6 pi}Tc.vp and this is clearly preferable as the lectio difficilior. 
The strange name Onetor has been replaced through a one-letter change 
with the easily recognizable word rhetor and the whole passage then under
stood as a reference back to Philolaus. Thesleff ( I g6s: I 38-4o) prefers to 
read 'Ovi}Tas presumably because other fragments of pseudo-Pythagorean 
writings ascribed to Onatas have been preserved. However, an Onetor, as 
Thesleff notes, is mentioned in the scholia to Proclus' commentary on the 
Republic ( 2.378 Kroll) as having written a work On Arithmetical Proportion 
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(nepi 6:pi61lT]TIKf)S 6:vaA.oyias) , in which he discussed the successful births 
of seven- and nine-month babies and the abnormalities of eight-month 
babies. Such a book seems a very plausible source for the fragment quoted 
in Lydus, and we should therefore read 'Ovi]Twp (so Burkert I 972 :  249 
n. 5 I ) .  Philo's ascription of the fragment to Philolaus suggests that the 
alternate readings may have already existed in the source for Pythagorean 
arithmology common to Philo and Lydus, or that Philo himself made the 
misreading which was then used by later scholars to "correct" Lydus. 

Having clarified the text of Lydus, it is possible to make sense of the very 
confused passage in Philo. He straightforwardly assigns to Philolaus the 
fragment Lydus quotes from Onetor. Since Lydus (6th century AD) is so 
much later than Philo ( I st century AD ) , we may be tempted to assume that 
Philo is more reliable, and since there are great similarities between Philo 
and Lydus in many passages discussing the characteristics of number, we 
might assume that Philo is the source for Lydus. However, it has been 
shown that Lydus is independent of Philo in most passages, and the simi
larities in content are to be explained by the fact that Philo and Lydus are 
using the same source (Robbins I 92 I :  97- I 23 and Boyance I 963: 9 I -5 ) .  In 
fact careful comparison of the Lydus and Philo passages shows that Philo 
has misunderstood the source in several ways, including the mistaken 
ascription of the One tor fragment to Philolaus. 

The passage in Lydus makes the following points: ( I )  The Pythagoreans 
dedicate (6:vaTi6evTal) the hebdomad to the leader of the universe. In sup
port of this Lydus quotes the Orphic saying that Apollo (equated with the 
one) loved the hebdomad. It is important to note that nothing here sug
gests the identification of the leader of the universe and the hebdomad. (2 )  
Philolaus rightly called 7 motherless. For it alone neither generates [any 
number in the decad] nor is generated [by any number in the decad] and 
is therefore unmoved. (3) But this is what [the highest] god is like, as 
Onetor says: "There is a ruler and leader of all, one, eternal, god, abiding, 
unmoved . . .  " [Thus 7 is naturally associated with the highest god.] 

In contrast the passage in Philo asserts that "other philosophers," who are 
contrasted with the Pythagoreans, likened seven to motherless and virgin 
Athena. This contradicts point (2 )  in Lydus. Next, Philo does not say with 
Lydus that the Pythagoreans dedicated the number 7 to the leader of the uni
verse but that they likened (e�OilOIOVOl) it to the leader of the universe rather 
than to Athena. Philo takes this to mean that they identified seven and the 
leader of the universe. He then quotes the Onetor fragment (as Philolaus') 
in order to support this point. The passage in Philo is just loose enough that 
it is impossible to be certain whether or not he is citing the "Philolaus" 
fragment as a description of the hebdomad (so DK and Frank I 923: 324) or 
of the one (Boeckh I 8 I 9: I 5 I ,  Boyance I 963: 93 and Thesleff I 96 I :  I 04 n. I ) .  
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The tradition starting with the fragment of Aristotle quoted above shows 
that Philo is wrong to imply that the Pythagoreans did not liken the num
ber 7 to Athena (Szymanski [ r g8 r ] overlooks the testimony of Aristotle and 
thus mistakenly accepts Philo's account) . Why should Philo go astray on 
this point? One explanation would be that his text of the source for Pytha
gorean numerology, which he shares with Lydus, had the mistaken reading 
"the Tarentine rhetor," leading Philo to assume that the Onetor fragment 
belonged to Philolaus. If he then took this as Philolaus' description of the 
hebdomad, he may well have concluded that Philolaus and the Pytha
goreans cannot also have equated it with Athena, who cannot be consid
ered the leader of the universe. Therefore he concluded that the equation 
of 7 with Athena must belong to "other philosphers." However we explain 
the origin of the confusion, it is clear from Aristotle's testimony about the 
Pythagoreans that Philo is confused, and we should reject his ascription of 
the Onetor fragment to Philolaus. 

Testimonium A r o  

Theo Sm. 20. I 9 'Apx(JTas Se Kai Cl)IMf-aos &5iacp6pws To ev Kai 
1JOv6:5a Kat-oven Kai TTJV IJOV6:5a ev. 

Archytas and Philolaus without making a distinction call the one 
also monad and the monad one. 

A U T H E N T I C I T Y  

Theon presents a series of views on the relationship between the monad and 
the one. He first asserts that the monad is distinguished from the one in the 
same way as number is distinguished from the numerable ( rg .  q) . Thus the 
monad is intelligible, indivisible, and the principle of numbers whereas the 
one is perceptible, infinitely divisible, and the principle of things that can 
be numbered (e.g. one horse) .  He then talks of "those later" who make the 
monad and the dyad principles of numbers, in contrast to "those from 
Pythagoras" who make the sequence of even and odd numbers the principles 
of things numbered in the sensible world, e.g. the triad is the principle of 
threes in the world of sense. He then talks of still others ( oi 5e - 20. r 2) who 
posit as principle of these same things (the sequence of numbers) the monad 
and the one, understood as separated from all difference, the one itself 
rather than a particular one (e.g. one horse) . It is after this that he asserts 
that Archytas and Philolaus use the terms one and monad interchangeably. 
Theon then immediately goes on to talk of"most" (oi 5e TTAEi<rTol) who use 
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the expression "the first monad itself" to designate the primary intelligible 
substance of the one by participation in which things are called one. Finally 
he turns to yet another distinction between the monad and the one which 
he finds in the Philebus. The whole context is thus a complicated discussion 
of the different relationships that various thinkers have seen between the 
one and the monad, with an emphasis on the distinction between the two 
terms. The comment on Philolaus and Archytas is in contrast to the main 
development of the passage, and clear testimony that Theon or his source 
could find no basis for such a distinction in the writings of Philolaus and 
Archytas. 

The standard presentation of Pythagoreanism elsewhere in the later tra
dition includes a sharp distinction between the monad as belonging to the 
intelligible realm and the one in numbers and the realm of sense (Anon. 
Phot. in Thesleff 1 965: 237. 1 7, but see Burkert 1 972 :  58 n. 3o; Sextus, M. 
1 0.2 76; Lydus, Mens. 2 .6; Philo, Q.u. in Gen. 4. 1 1 0) .  Burkert argues convinc
ingly that Theon's evidence is not only in conflict with this tradition but in 
fact agrees with Aristotle's presentation of the early Pythagoreans as mak
ing no distinction of grades of being, unlike Plato and later Academics. 
Further, Aristotle, in his special treatise on the Pythagoreans (F2o3 ) ,  says 
that they called intelligence (voiis) both monad and one. This indicates 
that Aristotle saw them as making no distinction between the two terms, 
which is just the import ofTheon's testimony. 

There are several different things that Theon's testimony could mean. It 
is possible, but unlikely, that Philolaus or Archytas explicitly said that they 
would use the terms monad and one interchangeably. Such an assertion 
would seem to assume an already existing distinction between the two 
which is unlikely at a date before Philolaus. I t  is more likely that Theon is 
simply observing that Archytas and Philolaus never draw a distinction 
between the two terms. This could mean that Theon found both terms 
used, but interchangeably, or that he found only one of them used even 
where, on the basis of the later tradition, he would have expected the other 
term to be used. The term monad does not in fact occur in the fragments of 
Philolaus that are likely to be genuine, although "the one in the center of 
the sphere" is referred to in the cosmogony that starts with F7. Although it 
is hard to be confident, it seems best to conclude that Theon is preserving 
a tradition that is genuine and which represents the early Pythagoreans as 
not making the distinction in grades of being that is assumed in the contrast 
between the monad and the one. 

340 



Part IV 

S PURIOUS OR DOUBTFUL 

FRA G M ENTS AND TE STIMONIA 

1 .  T H E  W O R L D  S O U L  

Fragment 2 1  

Stobaeus, Eclogae 1 . 20.2 ( 1 . 1 72 .9 Wachsmuth) <l>tAoA6:ov 
nveayopeiov EK TOV nepi �vxfis. <l>tA6Acxos O:<p6cxpTOV TOV KO<YIJOV 
eTvat. Aeyet yovv o\hws EV T� nepi �vxfis· 

Ticxpo Kcxi O:<p6cxpTos Kcxi 6:KcxTcxTI6vCXTos Stcx!Jevet Tov aTietpov 
5 cxiwvcx· o\JTe yap evTocr6ev aAAcx TtS cxhicx Svvcx!JtKwTepcx CXIiTO:s 

evpe6ijcreTCXI o\h' EKTOcr6ev <p6eipcxt cnJTOV SvVCXIJEVcx· CxAA' f}v &Se 6 
KO<YIJOS E� cxiwvos KCXl eis cxiwvcx StcxjJevei, els VTIO eves TW crvyyeveos 
Kcxi KpcxTicrTw Kcxi 6:vvmp6hw Kvj3epvw!Jevos. exe• Se Kcxi Tav 
6:pxav Tas Ktvf]m6s Te KCXl jJeTcxj3oAO:s 6 KO<YIJOS els EWV KCXl crvvexiJs 

10 KCXl <pvcret StCXTIVeOjJevos KCXl mptcxyeojJevos e�cxpxiStov· KCXl TO 
jJeV CxjJeT6:j3ACXTOV CX\lTOV, TO Se jJeTcxj36:AAOV ecrTi· KCXl TO jJeV 
Cx!JeT6:j3oAov 6:1ro Tas To ol.ov mp•exovcrcxs �vxas IJEXP• creAT]vcxs 
mpcxtovTcxt, To Se 1JeTcxj36:AAov 6:1ro Tas creAijvcxs IJEXP• Tas yO:s. 
emi Se ye Kcxi To Ktveov e� cxiwvos es cxiwvcx mpmoAei, To Se 

1 5  Ktve61Jevov, ws To Ktveov &yet, o\hws StcxTi6eTcxt, 6:v6:yKT) To 1-1ev 
6:etKivcxTov To Se 6:emcx6es el1-1ev· Kcxi To 1-1ev vw Kcxi �vxas 
t 6:v6:Kw!Jcx 1r&v, To Se yevecrtos Kcxi 1JeTcxj3oi.O:s· Kcxi To 1-1ev 1rpO:T6v 
Te SvvajJel KCXl VTiepexov, TO S' vcrTepov KCXl Kcx6vTiepexojJevov· TO 
Se e� Cx!J<poTepwv TovTwv, Tov 1-1ev 6:ei 6eoVTos 6eiov Tov Se 6:ei 

20 1JeTcxj36:AAOVTOS yevcxTov, KO<r!JOS. 
Sto KCXl KCXAWS exet Aeyev, KO<Y!JOV f}jJeV evepyetcxv 6:iStov Sew Te 

KCXl yeve<rlOS KCXTCx <YVVCXKOAov6{cxv TaS jJeTcxj3ACXT1KaS <pV<rlOS. KCXl 6 
jJeV (els) ES 6:ei StCXIJEVel KCXTCx TO CX\lTO KCXl W<YcxVTWS exwv, TCx Se 
Kcxi ytv61Jevcx Kcxi <p6etp61Jevcx TIOAA6:. Kcxi TCx 1-1ev ( ev) <p6op<} oVTcx 

25 KCXl <pU<relS KCXl IJOp<pCxS crc;:>�oVTl KCXl yovfj TicXAlV TCxV CX\lTCxV iJOp<paV 
6:TioKcx6tcrT6:vTt T� yevvijcrcxvTt TICXTEpt Kcxi ST}iJtOvpy� . . .  
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4 &Ka-ro1T6va-ros P oVl< 6-rcrneivWTOS F 6 5vvo�vov PF 5vvollEVO Canter 7 5!01-!evei 
Kranz: 5!01-!EVEIV P 5!01-!EvWV F 5101-!EVEI Heeren 7 crvyyevew PF crvyyeveos Boeckh 
Io e� apx15iov PF e� apx( as a)18iw Rose e�opxl81ov Diels c( C/G 5235.2 I 5 5!a-rl6ecr6ol 
PF 5!a-ri6ETOI Heeren 20 KOCJilOV PF KOCJilOS Heeren 2 I exe!V eAeye PF EXEI Myev 
Badham 23 (eTs) Diels 24 1-!EV (ev) q>6opc;I Meineke 1-!EV q>6opa PF 25 q.vcre1 
MSS q.vcre1s Heeren cr�OVTI Diels crc;>�nm MSS 26 arroKa61crTCxvTI Diels 
arroKa6icrTavTo PF 

From On the Soul by Philolaus the Pythagorean. Philolaus (says) that 
the cosmos is indestructible. At least he says the following in On the 
Soul: 

Therefore it [the cosmos] endures for endless time both indestruc
tible and inexhaustible. For there will not be found either within it 
or outside of it any other cause more powerful than it is and able to 
destroy it. But this cosmos existed from eternity and it will endure for 
eternity, one, governed by one which is akin to it, most powerful, 
and incomparable. The cosmos, being one, continuous, inspired by 
the breath of nature, and rotating from the beginning (?) holds also 
the first principle of activity and change. Part of the cosmos is 
unchanging and part is changing. The unchanging part reaches 
from the soul that embraces the whole to the moon and the chang
ing part from the moon to the earth. Since the part that is active 
goes around from eternity to eternity, and the part that is moved 
is disposed as the part that is active directs, it is necessary that 
one-part is always active while the other is always passive. The one 
is wholly the dwelling (?) of mind and soul and the other of 
generation and change. The one is first in power and exceeds 
while the other is second and exceeded by much. But that which 
is composed of both of them, on the one hand the always run
ning divine and on the other the always changing mortal, is the 
cosmos. 

Therefore it is well to say that the cosmos is the everlasting 
activity of god and generation in accordance with the attendance 
of changeable nature [on god] . The one endures forever constant 
and unvarying, but the many are both coming to be and being 
destroyed. And these, although they are subject to destruction, 
preserve both their nature and form, and by generation reestab
lish the same form as the father and craftsman who gave them 
birth . . .  
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A U T H E N T I C I T Y  

This is the fragment whose authenticity has been questioned most widely 
and for the longest time. See especially Burkert ( I  972: 242-3) and Zeller 
( I 923:  1 .476 n. I ) .  Its spuriousness is certain for the following reasons: 

( I )  Platonic and Aristotelian doctrines: F2 I clearly adopts the doctrines 
of the world soul (T&s To ol.ov mptexovcras �VVXCxS) and demiurge which are 
first developed by Plato in the Timaeus. It also asserts the eternity of the 
world (6 KOO"IJOS e� aiwvos eis aiwva 5taj..levei), which might be paralleled 
among the Presocratics by Heraclitus F3o, but is a theme first developed by 
Aristotle (see e.g. De caelo 1 .  I O- I 2 ) .  On the other hand Fragments I-7  
and I 7 of Philolaus, whose authenticity is supported by  agreement with 
Aristotle's accounts ofPythagoreanism, clearly discuss the generation of the 
world, and do not even assert its endless duration let alone its eternity. 

( 2) Platonic and Aristotelian terminology: the Aristotelian technical 
term evepyeta is used. The description of the universe as ES aei OIOIJEVEI KOTCx 
TO 0\lTO Kai wcraUTC.OS exwv is very similar to the standard phrasing that 
Plato uses to describe the immutability of the forms (Phd. 78c6-8, R. 484b4, 
Ti. 2ga I ) .  Further, the fragment also describes the demiurge as the "father 
who gave them birth" (Tc'i) yevvijcravTt TiaTEpt ) ,  which exactly matches the 
description of him at Ti. 37c7 (6 yevvijcras TiaTijp) . 

(3) The fragment shows extensive and close connections to other pseudo
Pythagorean writings and especially to Ocellus. Particularly important 
here is the division of the cosmos into two parts, one part described as 
unchanging but always active (aetKivaTov) and the other as changing and 
always passive ( aemaees) .  The first part extends from the fixed stars to 
the moon and the second part extends from the moon to the earth. In 
Macrobius (Somn. Scip. 1 .  I 1 .5 )  just this division is ascribed to a group of 
Platonists. The pseudo-Pythagorean writing by Ocellus uses exactly the 
same terms to describe the division ( I  5· I g, 2 1 .  I 7, 26. I 2; see also Damippus 
68.22; Metopos I I g. I 5; Anon. Alex. 235· I )  and in two places gives extended 
passages that match F2 I word for word (26. I 3, 2o.g- I I ) .  The argument 
for the indestructibility of the cosmos given in F2 I ,  that there is nothing 
more powerful than it either within it or outside of it, is also closely 
paralleled at Ocellus I 3 .24ff. 

(4) The expression <pvcret 5tanve6j..levos ( "inspired by the breath of 
nature," Freeman I 97 I )  certainly looks Stoic. 

(5)  The style of the fragment is very exalted and piles adjectives on top 
of each other ("indestructible and inexhaustible," "akin to it and most 
powerful and incomparable," "one and continuous and inspired by the 
breath of nature and turning round") in a fashion that begins with the 
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"cosmic piety" of the Timaeus. See for example Ti. 33a7, where the cosmos 
is described as "complete, ageless and without disease" (Tfl\eov Kai exyi]pwv 
Kai &voaov) .  This sort of piety is missing from the genuine fragments of 
Philolaus. 
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2. F R A G M E N T S  A N D  T E S T I M O N I A  

O N  N U M B E R  

Fragment 8 

Iamblichus, in Nic. 77 .8 ehe KaTa Tov miTov 8iavAov oi E<pE�fjs 
Cxp161JOl crvvcrwpEVOIVTO, TJ IJEV IJOVCxS WS OV CxPXTJ ovcra 1TclVTWV 
KaTa Tov <l>.MA.aov ( ov yap ev <p'Jlcrlv cip:xiX 7tavTwv; ) Kai 
Tois hepo!Ji]Kecrlv eis yevemv vcrTIA'Jlya O!Joiws eavTi]v 1tape�e1, 

5 OVKETI OE Kai vvcrcra EO"TOI Tfjs Kae' V1TOO"Tpo<pi]v 1TOAIVOpo1Jias Kai 
ETiav68ov, 6:/\/\a To To1oihov T] 8vas 6:VT' aVTf\S vTiocrTi]crETm. 

If the numbers in succession are put together according to the same 
racecourse [pattern] , the monad, in so far as it is the first principle 
of all things according to Philolaus (for does he not say that (the] 
one is the first principle (starting-point] of all things?) , will 
serve to start the genesis of oblong numbers as well [i .e. as square 
ones] , but it will no longer also serve as the finish line of the race 
back after the turn, but the dyad will substitute for it in this role. 

A U T H E N T I C I T Y  

The context of the fragment is somewhat complicated. However, i t  is clear 
that it is only the statement that the one is the principle of all things that is 
assigned to Philolaus, and not the surrounding mathematics of the race
course. (For the interpretation of the racecourse see Heath I 92 I :  r .  I I 3- I4. 
Boeckh [ I  8 I 9: I 4 7] gives a good discussion of the fragment, including the 
suggestion of punctuating with a question mark in the parenthesis. )  

What makes the fragment suspect is the fact that the doctrine of a unity 
that stands above all opposition is a characteristic of Neoplatonism. Frank 
( I 923: 309, 3 I 6) and Boeckh ( I 8 I 9: I 47 )  were glad to assign this view to 
Philolaus. However, Aristotle's account of Pythagoreanism and Fragments 
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I �7 of Philolaus discuss no such view. The basic principles there are 
the limiters and unlimiteds, with no hint of any principle above them. 
Syrianus (in Metaph. I 65.33 = F8b) has it that Philolaus had god establish 
the basic opposition of limit and unlimited, and Zeller ( I 923: 1 .480 n. I )  
cites Philebus 23c as evidence to support this view, but Proclus ( Theol. Plat. 
3· 7, p. I 32) asserts that the doctrine of god as the highest principle is 
Platonic, and only the opposition of limiters and unlimiteds goes back to 
Philolaus. 

Burkert ( I  972: 25 7 n. go) briefly notes that the assertion that "Unity is 
the first principle of all things " could refer to the unity that is the first thing 
harmonized in F7 of Philolaus, and hence that F8 might be authentic. 
However, since the one in F7 is something that is fitted together (6:p1Joo-6ev) , 
it is hard to see how Philolaus could call it the first principle of all things, 
especially since he calls the elements from which it is put together, limiters 
and unlimiteds, first principles ( O:pxai) in F6. Since F8 is thus inconsistent 
with F7 and since it has such clear affinities with Neoplatonism, it should 
be regarded as spurious. 

Fragment 8a 

Syrianus, in Metaph. r 6s.33 OAWS OE 0\JOE CX1TO TWV wcravei 
avTtKELIJEVwv oi &vopes T;pxovTo, at.t.o Kai Twv SUo crvcrTotxtwv 
To ETIEKEtva iJoecrav, ws IJOpTvpei <l>tMf.aos Tov 6Eov t.eywv 
7tEpa.; xal tt7tEtp{av U7tOaTYjaat, 010 IJEV TOV 1TI§paTOS Ti)v T� 

5 evi crvyyevEO"TEpav EVOEIKVVIJEVOS m3:crav O"VO"TOlXlOV, 010 OE Tfjs 
amtpias Ti)V TOVTTJS V<J>EliJEVTJV, Kai ET! 1Tp0 TWV SUo apxwv Ti,V 
evtaiav ahiav Kai 1TClVTWV E�lJPIJEVTJV 1TpOETOTTOV, ftv 'ApxaivETOS 
IJEV aiTiav Tipo ahias eTvai q>TJO"l, <l>tMf.aos oe Twv 7tcivTwv &p:x«Xv 

eTvat otlcrxvpil:ETat . . .  

As a whole these men did not begin from opposites, but recognized 
what is beyond the two orders of opposites. Witness Philolaus who 
says that god established llinit and unlimited. He indicated the 
whole order that is most related to the one by the [term] limit, and 
the order opposite to this by the (term] unlimited, and still ranked 
the cause that is unitary and transcends all things before these two 
principles. Archainetos calls it the cause before cause, but Philolaus 
maintains that it is the first principle (starting-point] of all 
things . . .  
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A U T H E N T I C I T Y  

This fragment is not included in DK and, even though i t  is not really 
presented as a literal quotation, I have chosen to include it here rather than 
in the testimonia because of its close connection to F8. The second reference 
to Philolaus in the text from Syrianus which says that Philolaus referred to 
the transcendent cause as "the first principle of all things" is identical in 
content to F8 (lamb. in Nic. 77.8) . The other view assigned to Philolaus in 
Syrianus, that god produced limit and unlimited, is in perfect concord with 
this idea that Philolaus posited the one ( = god) as a transcendent cause 
beyond the limit and unlimited. It is quite possible that Syrianus (5th 
century AD) is in fact dependent on Iamblichus for this account ofPhilolaus 
(O'Meara r g8g: 1 28) . 

It is almost certain that F8a is spurious. All the same objections that 
are raised against F8 can be raised against it. The notion of a transcen
dent one = god from which limit and unlimited emerge clearly belongs in 
the later Platonic tradition. Philolaus F6 explicitly rejects discussion of 
any more basic principles of the world than limiters and unlimiteds and 
Aristotle's testimony about the early Pythagoreans agrees. 

Fragment I I 

Theo Sm., I 06. r o  mpi Tis [the decad] Kai 'ApxvTOS EV T0 nepi 
Tf\S SeKaSos Kai <l>tMA.aos EV T0 nepi <pVcrtOS TIOAAa Ste�iaow. 

Concerning which [the decad] both Archytas in On the Decad and 
also Philolaus in On Nature expound many things. 

Stobaeus, Eclogae r .  proem 3 ( r .  I 6. 2o Wachsmuth) <l>tA.oA.aov· 
eewpe1v Se1 Ta epya Kai Ti]v ovcriav TW 6:pt61-.1W KOTTaV SVVOI-llV 
CxTlS EOTlV EV T<:l SeKaSt· 1-lEyaA.a yap KOl TIOVTEAi]S KOl TIOVTOEpyos 
Ka\ 6eiw Kai ovpaviw l3iw KO\ av6pwTiivw apxa Kai ayEI-.IWV 

s Kotvwvovcra * * * Svval-ltS Kai Tas SeKaSos. O:vev Se TouTas TiaVT' 
O:mtpa Kai O:ST]A.a Kai O:<pavfj . 

yvwl-.llKa yap a <pVcrtS a TW 6:pt61-.1W Kai i]yEI-.IOVlKa Kai StSaOKOAlKa 
Tw aTiopov�-.�evw TiavTos Kai O:yvoov�-.�evw TiavTi · ov yap Tis SfjA.ov 
ovSevi ovSev TWV TIPOYI-.IOTWV o\he aVTWV Tio6' roha OliTE O:A.A.w 

1 0  Tipos O:A.A.o, e i  1-liJ Tis 6:pt6I-.IOS Kai a TOVTW ovcria. vilv Se OVTOS 
KOTTaV lfiVXaV ap1-.16f;wv aicr6i]cre1 TIOVTO yvwcrTa Ka\ TIOTayopa 
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6:P.P.6:P.ms KaTa yvw!Jovos <pvow 6:nepy6:�ETat crvv6:nTc.vv Kai 
crxi�c.vv TOVS Myovs xc.vpis EKOO"TOVS TWV npayiJCxTC.VV TWV TE 
6:neipc.vv Kai TWV nepatv6vTc.vv. 

t5 iSms Se Ka ov 1-16vov i:v Tots Sat!Joviots Kai 6eims np6:y1Jacrt 
Tav TW 6:pt61Jw <pvcrtv Kai Tav ovva!JLV icrxvovcrav, 6:P.P.a Kai i:v 
TOtS 6:v6pc.vmKots epyms Kai Myms TICXO"l TIOVTCX Kai KaTa Tas 
ST)!Jlovpyias Tas TEXVLKas n6:cras Kai KaTa Tav IJOVcrtK6:v. 

�eOSos Se ovSev SexETm 6: Tw 6:pt61Jw <pvcrts ovSe 6:p1Jovia· ov 
20 yap oiKeiov avTois EO"Tl. TCXS TW amipc.v Kai 6:voi]Tc.v Kai aMyc.v 

<pvcrtos To �eOSos Kai 6 <p66vos i:crTi. �eOSos Se ovSa!-l&s i:s 6:pt61Jov 
ETilTIVei· TIOAEIJIOV yap Kai exepov T� <pVO"El TO �eOSos, 6: S' 
6:;>..i]6eta oiKeiov Kai O"VIJ<pVTOV T� TW 6:pt61JW yeve�. 

2 TW Cxpl6�w Boeckh TWV apl6�wv F KCXTTCw Boeckh KCXTCx F 5 lacuna of I 2 
letters in F 8 ?is Koen e!s F 9 miTwv Heeren miTois F aiJTa Heeren a\ha F 
I o ?is Koen eTs F TOVTc.J Heeren TOVTOIS F I I KCXTTW Boeckh KCXTav F 
I 2  cruvchnwv Newbold crw�crrwv Boeckh crw�&Twv F I5 Ka Meineke Kai F 
I 7  1TaYTa Boeckh 1TCX\1Ta F I9 aJacobs aT F 20 TW F yap Heeren TOl Diels 

One must consider the works and the essence of number according 
to the power which is in the decad. For it is great, all-complete, and 
all-accomplishing, the first principle of both divine and heavenly life 
and also of human life. Taking part * * *  power also of the decad. 
Without this all things are unlimited, unclear, and uncertain. 

For the nature of number is knowledge-giving, authoritative, and 
instructive for everyone in every case in which they are perplexed or 
ignorant. For none of the existing things would be clear to anyone 
either in relation to themselves or in relation to one another, if num
ber and its essence did not exist. But as it is, number in the soul, 
fitting together all things with perception, makes them known and 
agreeable with one another according to the nature of the gnomon, 
fixing and loosing the proportions of things, each separately, both of 
unlimited things and of limiting things. 

It is not only in supernatural and divine matters that you can see 
the nature of number and its power prevailing, but also everywhere 
in all human deeds and words, both in all the arts of the craftsman 
and in music. 

The nature of number and harmony do not admit of anything 
false. For it is not akin to them. Falsehood and envy belong to what 
is unlimited, unintelligible, and irrational. Falsehood in no way 
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breathes upon [or "falls upon"?] number. For falsehood rs rmmi
cal and hostile to its nature, but truth is of the same family and 
naturally tied to the race of number. 

A U T H E N T I C I T Y  

The best discussions of the fragment are those ofBurkert ( 1 972 :  273-5) and 
Frank ( 1 923:  3 I 3  n. 1 ) .  See also Newbold ( I 906: I 76-83) and Heidel 
( I  907: 78-9) . There is a great deal both in the style and content of the 
fragment that links it to the philosophy of the early Academy and the 
later tradition ofPlatonism, while virtually nothing that accords with what 
one would expect from a Presocratic author or with Fragments I - 7  of 
Philolaus. It must be regarded as almost certainly spurious. The main 
points are the following. 

( I )  The most suspect feature of this fragment is the poetic and highly
wrought rhetorical style that hymns the power of number by heaping 
adjectives on top of each other. This is the "cosmic piety" that is so much 
the mark of F2 I and the other pseudo-Pythagorean writings, and which 
originates in Plato's Timaeus, but that is generally foreign to Presocratic 
texts. The author of Fragment I I is particularly fond of triads of adjectives 
of similar form (�eyal\cx . . .  KCXi TTCXVTEATJS KCXi TTCXVTOEpyos [3], crne!pcx KCXi 
Cx5T]ACX KCXi Cxq>CXVfj [6] , yvc.u�\KCx . . .  KCXi TJYE�OVIKCx KCXi 5!5CXO"KCXAIKCx [7 ) ,  
6:mipc.u Kcxi 6:voi)Tc.u Kcxi O:Myc.u [20] ) .  This use ofadjectives i s  closely paral
leled in F2 I (see p. 343) and in the pseudo-Pythagorean writings. Eurytus 
(88. I I )  distinguishes two natures and then goes on to describe them with 
a string of adjectival phrases for each (pT]TCx Kcxi TETcxy�evcx Kcxi Myov 
EXOVO"CX TTOTi TTCxVTCX, appT]TOS KCXi CxTCXKTOS KCXi CxAOYOS KCXi OV5E�lCXV O"VVTCX�\V 
exouacx) . Similar strings of adjectives can be seen in Brotinus (55.20) , 
Aristaios (52. I 2 ) ,  Kleinias ( I o8 .27) ,  and Butheros (59·5) · 

(2 )  There are other parallels with the pseudo-Pythagorean writings. The 
expression 6: ovaicx TW 6:pi6�w, used twice in the fragment, is paralleled in 
pseudo-Pythagoras I 64. 9- I 2, which also has phrasing similar to that of 
Fragment I I .  The role of number in making things knowable in harmony 
with sense perception has parallels in pseudo-Archytas 36.22 .  The expres
sion KCXTTCxv �YVXCxV is also paralleled at pseudo-Archytas 38. I 9. 

(3) While the agreements with Plato and Aristotle both in doctrine and 
expression are not as striking as with F2 I ,  the idea of number being in the 
soul cannot fail to remind us of the Platonic connection between the soul 
and mathematicals which was so important in the later Neoplatonic tradi
tion (see e.g. Merlan I 968: I df) .  

There are also some other suspect similarities. F I I describes number as 
making "all things knowable and agreeable with one another" (TTCxVTCX 
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yvwo-Ta Kai TToTayopa 6:i\i\ai\o1S [ I  I - I 2 ] ) ,  which is very close to the pas
sage in the Republic (546b7) about the nuptial number which renders "all 
things agreeable and commensurable with one another" (TTaVTa TTpOO"''}yopa 
Kai PflTCx TTpos &AAf1Aa) . The distinction between the absolute and the rela
tive ( o(m mhwv TTo6' a1ha o(m &i\Aw TTpos &i\i\o [g- ro] )  is conceptually 
and verbally similar to passages making the same distinction in Plato (Sph. 
255c i 2- I 3 : Twv ovTwv Ta IJEV cruTa Ka6' mha, Ta 51: TTpos &i\i\a) . The 
distinction is common in the pseudo-Pythagorean writings (Ocellus, I 2 .24; 
Aristaios, 52 . I 7; Butheros, 59. 7) . 

Finally, while it is clear from Aristotle's testimony that the number I O  
was important to the early Pythagoreans, the decad was also a prime topic 
of discussion in the early Academy. A report about Speusippus' book On 
Pythagorean Numbers indicates that he spent half of the book on the decad 
(see Philolaus A I 3 ) .  That same report suggests that Speusippus relied 
heavily on Philolaus, and the same tradition may be represented in Theon's 
comment about Philolaus having many things to say about the decad in 
his On Nature (the text is given with B I  I above, p. 347) .  But Speusippus 
is not alone in his interest in the decad; Plato himself appears to have 
emphasized the decad in his latest philosophy (see Dillon I 977:  4) . In the 
end it will be hard to decide how much of the Academic work on the decad 
already existed in early Pythagoreanism and how much was original with 
the Academy. Assertions in the later tradition such as that by Theon of 
Academic dependence on Philolaus do not carry much weight, however, 
since there was such a strong strand in later Platonism that viewed Plato's 
work as simply Pythagoreanism in a different guise. 

(4) There are several aspects of the content that conflict with what is 
found in Fragments I -7 and what we would expect of Presocratic Pytha
goreanism based on Aristotle. First, this fragment clearly ties number to 
limit and opposes it to the unlimited, whereas both limiters and unlimiteds 
are associated with number in Fragments I -7 .  Second, l.fJVXO is clearly used 
to refer to an all-embracing concept of soul, which would be surprising for 
the date and conflicts with the use of l.fJVXTJ in the genuine F I 3, where it 
means something close to "life." It is true that the phrase TWV TTpayiJOTwv 
TWV TE 6:TTeipwv Kai TWV TTepa!VOVTWV in this fragment ( I 3- 14) is very 
similar to F6, TWV TTpayiJOTWV . . .  Kai TWV TTepalVOVTWV Kai TWV 6:TTeipwv, 
but this one parallel is not enough to overcome the massive similarities both 
in expression and content with the pseudo-Pythagorean tradition. 

Fragment 20a 

Lydus, De mensibus 4.64 ( 1 14.20 Wiinsch) 6p6&s ow 6 <l>1MAaos 
-r�v 6uli6cx Kpovou cruveuvov eTvm f..eye1, ov KaTO: TO Tipo<paves 
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Xpovov &v TIS ehrot. O"VVcX1TTETat OE T� XPOV<t> ,; ovas ws Tf)S 
<p6opas ahi<t>· �TJTT)P OE a\m1 Tvyxavet Tf)S pevo-Tf)S ovo-ias. 

Then Philolaus correctly says that the dyad is the consort of 
Cronos, whom one could obviously call Chronos [time] . It is to 
time as the cause of destruction that the dyad is joined. It  [the dyad] 
is the mother of flowing being. 

A U T H E N T I C I T Y  

The strongest argument for the authenticity of this fragment is its similarity 
to F2o, whose authenticity was supported by the testimony of Aristotle. The 
similarity is simply in the project of identifying each of the numbers in the 
decad with a divinity. However, a similar project was also carried out in 
the Academy and, although it can be difficult to distinguish genuine early 
Pythagorean ideas from later Academic ideas, there are serious reasons for 
doubting the authenticity of this fragment. Whereas both the identification 
of seven with Athena in F2o and also the argument for that identification 
are shown to be early Pythagorean by the Aristotelian testimony, we have 
no such corroborating testimony for the identification of the dyad with 
Rhea. Even more disturbing is the fact that the argument for the identifica
tion given in Lydus clearly has its origin in the Academy and is particularly 
connected with Xenocrates. In F r 5  Xenocrates identifies the dyad with the 
mother of the gods (the monad is identified with Zeus) ,  where Rhea is 
probably meant. It is likely that there is an etymological play on the con
nection between Rhea and pew = to flow. In F28 Xenocrates identifies the 
two basic principles as the one and "the ever-flowing" (6evaov),  which is 
clearly identified with matter. This is very close to the description of the 
dyad as the mother of"flowing being" (for which see also Plutarch, Q,uaest. 
Rom. 268d) ,  which Lydus gives in the explanation of Philolaus' identifica
tion of the dyad with Rhea. 

The idea of matter as flowing in Xenocrates may ultimately go back to 
the Timaeus. In the doxographical tradition we find the idea ascribed to 
Thales, Pythagoras, and the Stoics (Aet. r .g.2 ) ,  and the adjective pevcn6s 
is used again. The most intriguing reference to the doctrine is found 
in a controversial fragment of Aristotle (F2o7) . Aristotle is reported by 
Damascius to have said in his books on Archytas that Pythagoras called 
matter "other" because it is flowing (pevaTi)v) and always becoming other. 
The ascription to Pythagoras is very suspect since Aristotle does not assign 
any doctrines of this sophistication to Pythagoras elsewhere. But the most 
problematic feature is that the concept ofOA.T) originates in Plato and Aris
totle, and Burkert ( 1 972 :  8o n. r 64) is probably right that the comment is 
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exegesis of Plato. Aristotle seems to ascribe the doctrine of the equation of 
matter with "the other" to Platonists at Metaphysics I 087b27. 

The equation of Rhea with the dyad also appears in the Theologumena 
arithmeticae ( I4.6ff) and it is again based on the connection with pvcns 
(flowing) . I t  is tempting to connect this with the Academic idea that the 
line is produced by the flowing (pvcns) of the point, an idea which proba
bly goes back to Speusippus (see Taran I 98 I :  29 I ,  362-3 and Burkert 
I 972: 66ff and n. 95) ,  and is found in the famous passage of Sextus (M. 
I 0.248ff) which is connected in some fashion to Plato's lecture on the 
good. 

It thus appears tolerably clear that the grounds given by Lydus for 
Philolaus' connection of Rhea with the dyad have their origin in the Acad
emy. Given the tendency in the pseudo-Pythagorean tradition to assign 
Academic ideas to early Pythagoreans there are thus grounds for having 
grave doubts about the authenticity of this fragment. Of course it is possible 
that Philolaus had different reasons for identifying the dyad with Rhea and 
that Lydus is giving a later Platonizing interpretation. Burkert ( I 972: 249 
n. 53, I 7 I n. 32)  points out that we also meet Rh ea in the Pythagorean 
acusmata. However, she is not connected with numbers there. More impor
tant is the testimony of Aristotle (F2o3) ,  who says that the Pythagoreans 
called the dyad opinion (86�a) because it can move in both directions 
(hr' CxiJ.q>c.:> IJ.ETaf3ATJTTJV - towards both truth and falsehood? ) .  He also 
reports that they called it movement (KiVTJOW) and addition (E1ri6eow) .  
Thus it appears that the connection of two with motion goes back 
beyond the Academy to the Pythagoreans. However, the expansion of this 
idea of motion to the flowing nature of matter and Rhea as the mother 
of the gods by an etymological play seems firmly grounded in Academic 
ideas associated with Xenocrates, so that Fragment 20a appears to be a 
good example of the type of reworking of Pythagorean ideas that went on 
in the Academy, and should not be regarded as from Philolaus' genuine 
book. 

Fragment 20b 

Lydus, De mensibus 1 . 1 5 (9·4 Wiinsch) opews ovv OVTT)V 6 
<I>tMA.aos 8Exci8a TTpocrT)y6pevcrev, ws 8Ex-rLxljv -rou 6:1tdpou . . .  

2 5eKa5a MSS Wiinsch 5exa5a scripsi 

Philolaus rightly called it [the decad] dechad (receiver) ,  as it is 
receptive of the un1imited . . .  
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A U T H E N T I C I T Y  

This is the third case in which Lydus quotes an appellation which Philolaus 
gives to a certain number (cf. F2o and F2oa) . This etymology for 5eKa<; is 
repeated many times in the tradition of Greek arithmology. In these other 
cases 5exas, "receiver," is consistently used as a term coined to describe the 
decad in a way that brings out the supposed etymology. For example Philo, 
De dec. 23 says Tiap6 1-101 5oKoiicn Kai oi TIPWTOI TO 6v6j.laTa Toi<; TIPOyllCX<n 
6ej.IEVOI . . .  EiKOTW<; CXVTT'jv 1Tpoaayopeiiaal 5eK6:5a, waavei 5exa5a ovaav, 
Tiapo To 5exea6at Kai KEXWPT)Kevat To yevT) TiaVTa Toov 6:pt61-1&v . . .  ("There
fore, those who first established names seem to me to reasonably call it the 
decad, as being the dechad (receiver) ,  in so far as it receives and makes 
room for all of the numbers . . .  ") . It may be reasonable to refer to "those 
who first gave names" as calling it the decad, as in the passage from Philo, 
but the Lydus passage according to the text ofWiinsch surely suggests that 
Philolaus first coined the term decad, which is absurd. Surely what lies 
behind the Lydus text is that Philolaus first called the decad by the name 
"dechad," for the reasons given. This is of course just the sort of thing 
that gets confused in the transmission of manuscripts. In the case both of 
Theologumena arithmeticae 59 (8o.8 De Falco) and Asclepius 38.3 I ,  where 
5exas is used, some manuscripts mistakenly read 5eKa<; instead. 

Despite the fact that this explanation of the decad by an etymology 
which makes it "the receiver" is found in many places, it is only ascribed to 
Philolaus in Lydus, and the explanation of what it receives varies from 
source to source. Lydus has Philolaus say that it receives the unlimited, 
Philo has it receive every kind of number, proportion, progression, con
cord, and harmony, Asclepius says it contains all numbers, the Theologumena 
arithmeticae equates it with the universe as containing all things. The idea 
that the decad receives the unlimited does fit the best of any of the explana
tions with the genuine fragments of Philolaus and speaks for the authentic
ity of the fragment. Certainly it is hard to reconcile this fragment with what 
is said in the spurious F I  I about number not receiving falsehood, which is 
there also closely related to the unlimited. However, etymological plays of 
the same sort as in this fragment are well documented for the Academy, as 
is seen from Plato's Cratylus and from Xenocrates (see the commentary 
on F2oa, p. 35 I ) .  It must therefore remain uncertain whether F2ob repre
sents something from Philolaus' book or Academic work inspired by the 
Pythagoreans. 

Fragment 20c 

Theologumena arithmeticae 8 1 .  I 5 1tLCJ-ru; ye �ijv KcxA.ehm [se. i] 
5EKOS] ' C>Tl KCXTCx TOV <l>tMA.cxov 6exci6t )((ll -roTe; mu-rjjc; fLOpLotc; 
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7tEpl -rwv ov-rwv ou 7tcxp€pyw� xcx-rcxA.cxiJ.j3cxvofLEVwv 7tLa-rLv 

j3ej3cx(cxv EXOfLEV. Stomp Kai Mvl)IJ.T) ft.EyolT' &v EK TWV miT&v, 
5 6:<p' wv Kai IJ.OVCxS MVT)IJ.OO"VVT) �wol).6:cr6T) . 

3 KcnaAa�j3av6�evot MSS KaTaAa�j3avo�evots Ast, De Falco, DK KaTaAa�j3avo�evwv 
Burkert 

Nevertheless, it [the decad] is called conviction because, according 
to Philolaus, by means of the decad and its parts we have 
secure conviction concerning the things that are when they 
are not grasped in a cursory way. Wherefore it could also be 
called Remembrance on the same grounds on which the monad was 
also called Memory. 

A U T H E N T I C I T Y  

In DK this fragment is included at the end of Testimonium AI  3, which 
describes Speusippus' comments on the decad and which is also derived 
from the Theologumena arithmeticae. However, it clearly belongs with the 
citations about Philolaus' number theory found in Lydus, so that I have 
numbered it F2oc to follow on those three fragments. The reference to 
Philolaus is embedded in the explanation for calling the decad "conviction," 
so that it is clear that both the use of the term nicrTIS and the explanation 
of that usage are being assigned to him. On the other hand, there is no 
compelling reason to assign the concluding remark, which equates the 
decad with Remembrance, to Philolaus. The use of the optative suggests an 
afterthought by the author of the Theologumena arithmeticae. 

This equation of the decad with nicrTIS is not found elsewhere in the 
arithmological tradition nor in Aristotle's remarks about the Pythagoreans, 
so that there is no good external means of determining its authenticity. 
The point of view of the fragment is reminiscent of the supurious F I  I of 
Philolaus in its emphasis on the epistemological function of the decad. On 
the other hand Aristotle (F2o3) tells us that the Pythagoreans called one 
"mind" and two "opinion" so that the equation given between "convic
tion" and ten in F 20c could be seen as part of this sequence of id en tifica tions 
of numbers with epistemological concepts. Once again it is unclear whether 
we are dealing with original ideas ofPhilolaus or later Academic reworkings. 

Fragment 23 

Iamblichus, in Nic. I 0.22 = Syrianus, in Metaph. I 23 .6 and 
1 42 .2  I $tMAaos Se <pT)crtv 6:pt6JJov eT vat TfiS Twv KOO"J.ltKwv 
aiwvias StaJJOVfiS TTjv KpaTlO"TEVOVcrav Kat mhoyevfi crvvoxl)v. 

3 Kf><lTIO"Tevotcrav Syrianus 1 23.6-7 
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Philolaus says that number is the controlling and self-generated 
bond of the eternal continuance of the things in the cosmos. 

A U T H E N T I C I T Y  

The fragment is quoted by lamblichus in a string of definitions of number 
that includes definitions supposed to be by Thales, Pythagoras, Eudoxus, 
and Hippasus. Syrianus also gives the same fragment in two places with 
minor changes in word order. Philolaus' definition is paired with a spurious 
definition ofHippasus. It is very likely that the fragment ofPhilolaus is also 
spurious for the following reasons: 

( I )  Almost all of the vocabulary of the fragment has no parallel before 
Plato and Aristotle, and most of the parallels are even later. Moreover, the 
vocabulary and content are clearly similar not only to other spurious frag
ments of Philolaus (especially F I I and F2 I ) ,  but also to other writings in 
the pseudo-Pythagorean tradition, notably Ocellus. The notion of "the 
eternal continuance of the things in the cosmos" ( aic.uvias l:ha!Jovfts) men
tioned in F23 plays a large role in the spurious F2 I ,  where the cosmos is 
said to endure from eternity to eternity (e� aiwvos Kai eis aiwva 8ta1Jevei) . 
As was pointed out in the commentary on F2 I ,  this emphasis on the eternity 
of the world is foreign to the genuine fragments of Philolaus, which freely 
talk of generation. The word "continuance" (8ta1Jovi]) is late and is found 
three times in the pseudo-Pythagorean writings of Ocellus ( I  3· I I ,  1 7; 22 .2) , 
and also in the spurious report of Pythagorean doctrines by Alexander 
Polyhistor which is preserved in Diogenes Laertius (8.34) . The adjective 
aiwvios first appears in Plato ( Ti. 3 7d3, etc. ) .  Again the word KOO"IJIKOS is 
post-Aristotelian (it is a variant reading at Aristotle, Ph. I g6a25 ) .  The 
description of Speusippus' book On Pythagorean Numbers which is given in 
the Theologumena arithmeticae describes the decad (83.2) as the creative 
form (eT8os TEXVIK6v) for the things created in the cosmos (Tois KOO"IJIKois 
OTTOTEAEO"IJOO"l) .  It might be that this reflects Speusippus' own language, 
but it is much more likely that this is a description given in Neopytha
gorean terms, since a quotation from Speusippus is clearly marked a few 
lines later. Such formations in -IKOS start their prominence in Aristotle and 
they are common in the pseudo-Pythagorean writings. The spurious F I  I of 
Philolaus abounds in such formations. rohoyevfts ("self-generated") is post
Aristotelian, and o-vvoxf] in a philosophical sense is first found in the Topics 
of Aristotle ( I  22 b26) . avvoxi] is also found in another spurious testimonium 
about Philolaus (A I6b) . 

Testimonium A I  I 

Lucian, Laps. 5 eio-i Se oi Kai TTJV TETpaKTVV, Tov IJEYLO"Tov 
opKOV OVTWV [the Pythagoreans] , , TOV EVTEAf\ OVTOlS apt61JOV 
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3 crrroTEAeiv ol Se Kai MSS crrrOTEAEi f)ST] Kai Marcilius &rro-reAeiv oiov-rm TOV SeKa Diels 
crrrOTEAEi, VT'J l1la Macleod 

There are those who also called the tetraktys, which is their [the 
Pythagoreans'] greatest oath, and which completes the perfect num
ber for them, the first principle of health. Among whom is 
Philolaus. 

A U T H E N T I C I T Y  

This testimonium comes from Lucian's amusing treatise concerning a slip 
he made in greeting someone by wishing him health (vyu:xivetv) rather than 
joy (xaipetv) . Lucian defends himself by pointing out that early philoso
phers in fact preferred other greetings to "joy." After noting that Pythagoras 
himself left no writings, he refers to the practice of Ocellus and Archytas in 
letter-writing as showing that the master commanded disciples to begin 
with "health" as a salutation. (Lucian probably has seen some of the spuri
ous letters. See Thesleff r g65: 45-6) .  The identification of health and the 
tetraktys which Lucian then assigns to Philolaus is not paralleled in the 
arithmological tradition or in the main tradition about the tetraktys (e.g. 
Sextus) . The spurious A r 2  of Philolaus identifies health with 7, lamblichus 
(in Nic. 34.22)  with 6. 

In passing judgment on the authenticity of this testimonium there are 
two conflicting lines of interpretation. One would emphasize the question
able nature of most of the rest of the arithmology ascribed to Philolaus. 
Certainly Lucian's reference to forged letters of Archytas and Ocellus im
mediately before discussing Philolaus does not inspire confidence. On the 
other hand, most would accept the tetraktys as representing early doctrine. 
Since there is nothing prima facie impossible about a fifth-century 
Pythagorean calling the tetraktys "the first principle of health," it is rash to 
reject it as spurious. The notion of a "first principle" or "starting-point" in 
a field of inquiry is paralleled in genuine fragments ofPhilolaus (B6 and r 3, 
A 7a) . On the other hand there is nothing in Philolaus' medical views 
(A27-8) that supports the idea that he saw health as based on the tetraktys. 
In the end the testimonium must remain of uncertain authenticity. 

Testimonium A 1 2 

Theologumena arithmeticae 74· 1 0  <l>tMAaos Se (JETCx TO (Jae,(JaTtKov 
(JEye6os TPtXfi OIOCYTCxV (ev) TETpexot, lTOIOTT]TO Kat XPWCnV 
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emSet�OIJEVllS Ti\S <pVO"EWS EV 1TEVTaSt, \j)VXWO"IV Se EV e�aSt, vovv 
Se Kai liyeiav Kai TO \m' cxVTOV Aey61JEVOV <pws EV ej3SoiJaSt, IJETCx 

5 TOVTa <pllO"IV epc..>Ta Kai <ptAiav Kai J..li\TIV Kai hrivotav ETI' 6ySoaSt 
cru1Jj3f\vat Tois avow. 

Philolaus [says] that after nature revealed three-dimensional mathe
matical magnitude in the tetrad, quality and color in the pentad, 
animation in the hexad, intelligence and health and what he calls 
light in the hebdomad, after these eros, love, wisdom, and thought 
befall things in the ogdoad. 

A U T H E N T I C I T Y  

This derivation sequence is alluded to several times in the Theologumena 
arithmeticae, but is only ascribed to Philolaus in this passage, which occurs as 
part of the discussion of the number 8 ( the ogdoad) .  Since most of the 
Theol. ar. is a stitching together of sections from Anatolius' De decade and 
Nicomachus' Theol. ar., and since this section does not come from Anatolius 
(whose treatise survives) ,  it is likely that Nicomachus is the author of this 
passage about Philolaus. The other passages in the Theol. ar. that mention 
the sequence also seem to come from Nicomachus, but show some varia
tions (44. I ;  52.5; 63.25) . 

Proclus in his commentary on the Timaeus also refers to the sequence in 
several places. He gives it most completely at 223e (2 .270.5 ) ,  and calls it a 
doctrine of the Pythagoreans. Plutarch refers to the first five parts of the 
derivation sequence at Q_uaest. Plat. 3· I ,  which is a discussion of the divided 
line in the Republic. Even though only the first five numbers are mentioned, 
the fact that the fifth is tied to "qualities" (Tiot6T1lTas) of bodies shows 
that it is the same sequence as that ascribed to Philolaus in the Theol. 
ar. However, Plutarch does not assign the sequence to Philolaus or the 
Pythagoreans. He acts as if it is Platonic and explicitly ties it to the Platonic 
doctrines of the forms and the one and the indefinite dyad. 

Thus, the sources show that this derivation sequence was prominent in 
later Platonism and is ascribed to Philolaus, the Pythagoreans in general, 
Platonists, and sometimes asserted without any attribution. It is tempting 
to see it as first assigned to the Pythagoreans by the later tradition and then 
specifically assigned to Philolaus because of his reputed work on numbers. 
Certainly, there are a series of good reasons for believing that it arose as 
part of the tradition of Timaeus interpretation which begins in the Acad
emy, and should not be assigned to Philolaus or any early Pythagoreans: 

( I )  This derivation sequence includes the connection of the first four 

357 



S P U R I O U S  O R  D O U B T F U L  F R A G M E N T S  

numbers with the point-line-solid sequence which the testimony of Aristotle 
shows to belong to the Academy and not to the Pythagoreans (see the 
commentary on A I 3) .  

( 2 )  Plutarch associates i t  with the one and the indefinite dyad, which 
Aristotle clearly labels Platonic, but which are so often mistakenly regarded 
as Pythagorean in the later tradition. 

(3) Aristotle says explicitly that the Pythagoreans used the word "calor" 
to mean "surface" because it was hard to see what the distinction between 
the two could be (Sens. 439a30) .  Yet this derivation sequence clearly distin
guishes surface as associated with 3 from calor and quality as associated 
with 5 (see Burkert I 972: 247 ) .  

(4) Specific features of the sequence appear to be grounded in  specific 
passages of the Timaeus and Republic. Thus, the association of ensouled body 
with the number 6 is tied to the soul as source of the six motions possible 
for the body as described in the Timaeus (43b2-5) ,  as Proclus makes clear 
in his commentary ( I 68c = 2.95.7; 223e = 2 .270.5; 340a = 3·328. I 3 ) .  The 
strange notion of light's connection to 7 and to intellect has to do with the 
Platonic connection between the sun in the visible world and the good 
in the intelligible world. The Neoplatonic doctrine of light probably also 
has similar roots (see Wallis I 972 :  6 I ) .  Proclus uses the phrase "light in 
accord with intelligence" (To KenO: voiiv <pwc;) several times ( I 68c = 2.95.2 
and 224b = 2 .27 1 . I 8) in connection with 7 and in contrast to "intelli
gence" which is associated with the monad. This idea is clarified at 2 I 9d 
( = 2 .257 . I 9) where Proclus compares the way the circle of the same en
compasses the circle of the other to intelligence which "surrounds the soul 
shining its light into it." Thus, the light in question is intelligible light. The 
specific connection with 7 may have to do with the fact that the sun is the 
seventh heavenly body after the fixed stars and the five planets in the 
Timaeus. 

(5) Despite Frank's attempt ( I  923: 3 I 5) to show connections between 
this sequence and F I 3 of Philolaus there are in fact no good connections 
with the genuine fragments. In F I 3  soul is associated with the heart and if 
it can be attached to any number at all it would have to be 3, since it is the 
third of four psychic faculties mentioned. This clearly has nothing to do 
with 6 as connected to ensouled body in the derivation sequence. Further
more, F I 3  of course only applies the word for soul (\jJVXiJ) to one of the 
psychic faculties, and thus shows itself to be pre-Platonic, whereas the deri
vation sequence has a comprehensive notion of the soul. 

(6) Finally, no intelligible connection can be established between the 
derivation sequence given in A I 2 and the associations between numbers 
and concepts assigned to the Pythagoreans by Aristotle (F203 ) .  In Aristotle 
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intelligence (vovs) and soul are associated with I ,  whereas in A I 2  they are 
tied to 7 and 6 respectively. According to Aristotle the Pythagoreans asso
ciated 2 with opinion, movement, and addition and 4 with justice, whereas 
in A I 2 it appears that the first four numbers just have to do with producing 
three-dimensional magnitude. It is true that the tie between light and the 
number 7 reported in A I 2 could be connected with Aristotle's report that 
the Pythagoreans tied 7 to the sun, but on the whole the Pythagoreans 
according to Aristotle seem to have little to do with the derivation sequence 
in A I 2, and we must conclude that it does not represent early Pythagorean 
thought and cannot be assigned to Philolaus. 

Testimonium A r 3  

Theologumena arithmeticae 82.  r o  ( = Speusippus F28 Tanin) cm 
Kai LTTEVO"I1T1TOS 6 nwTWVT)S !JeV vios Tf\S TOV nAchwvos 6:SeA<pfjs, 
St6:Soxos Se 'AKaSrwias 1Tp0 :=:evoKp6:Tov, EK Tc;)V e�atphws 
0"1TOUSacr6etcr&v 6:ei nveayoptKWV CxKpo6:crewv, IJclAIO"Ta Se TWV 

5 <l>tAOAaov crvyypaiJIJclTWV, j3tj3AiSt6v Tl O"UVTa�as yAa<pvpov 
ETIEypal.j.IE IJeV CX\JTO nepi nveayoplKWV 6:pt61JWV, Cx1T' O:pxf\s 
Se 1-lEXPt iJI-licrovs 1repi Twv l:v mhois ypaiJIJtK&v EIJIJEAecrTaTa 
Ste�eAewv 1TOAvywviwv TE Kai 1TavTOlWV TWV EV 6:pt61JOlS rnmeSwv 
cXIJO Kai O"TEpEWV 1TEpi TE TWV 1TEVTE O"XTJIJclTWV, a TOlS KOO"IJIKOlS 

1 0  CxTioSiSoTat O"TOIXElOIS, iStOTTJTOS CX\JTWV Kai 1Tpos aAATJAO 
Kotv6TTJTOS, 6:vaAoyias Te Kai 6:vTaKoAoveias, IJETCx TavTa Aomov 
66:Tepov To Tov l3ti3Aiov i'JI-ltcrv mpi SeK6:Sos &:vTtKpvs Tiotehat 
<pvcrtKWTaTT)V avTTjv CxTIO<paivwv Kai TEAEO"TtKWTclTTJV TWV ovTwv, 
oTov eTS6s Tl TOlS KOO"IJIKOlS Cx1TOTEAEO"IJOO"I TEXVIKOV, e<p' eavTf\S 

1 5  CxAA' ovx fJIJWV VOIJIO"clVTWV i) ws ETVXE ee!JEVWV (mapxovcrav 
Kai Tiap6:SetyiJa TiaVTEAEcrTaTov T4> TOV TiaVTOS TIOITJTiJ 6e4> 
TIPOEKKEIIJEVT)V. Myet Se TOV TPOTIOV TOVTOV 1TEpi auTfjs· [For a 
full apparatus and for the Greek text of the following fragment 

20 of Speusippus see Tanin. An English translation of parts of the 
fragment is given below.] 

Speusippus the son of Potone, sister of Plato, and head of the Acad
emy before Xenocrates, on the basis of Pythagorean lectures, which 
he always pursued especially zealously, and particularly on the basis 
of the writings of Philolaus, composed an elegant little book and 
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entitled it On Pythagorean Numbers. I n  the first half of the book he 
most suitably discourses about the linear numbers, both the polygo
nal and also all sorts of plane and solid numbers, and about the five 
figures which are assigned to the elements in the cosmos, dealing 
both with what is peculiar to each and what they share with one 
another, and with similarities and correspondences. After this, he 
goes on to devote the second half of the book to the decad, showing 
that it is most in accord with nature and is what most brings to 
fulfilment the things that are. It is like a designing form for the 
things that happen in the cosmos, preexisting of its own accord and 
not on the basis of our beliefs or arbitrary conventions, and lying 
before the god who is maker of all as a complete model. He speaks in 
this way about it: 

ro is the perfect number and it is right and in accord with nature 
that we arrive at it in all sorts of ways when we count, both Greeks 
and all human beings, without any deliberate purpose on our part. 
For it has many characteristics peculiar to it, which it is fitting that 
something so perfect have, and there are other characteristics which, 
although not peculiar to it, something perfect must have. 

First of all it is necessary that it be even so that the evens and the 
odds in it be equal and not one-sided. For since the odd is always 
prior to the even, if the concluding number were not even, the other 
would gain the advantage. 

Then it is necessary that it have prime and incomposite numbers 
that are equal to the secondary and composite. But r o  has an equal 
number and no other number less than r o  has this characteristic . . .  

Since it has this characteristic it again has an equal number of 
multiples and submultiples (of which they are the multiples) . . .  

These are primary both in planes and in solids: point, line, 
triangle, pyramid. These also have the number r o  and possess 
perfection . . .  

Indeed, also in the case of figures, when one examines them in 
accord with number, r o  occurs . . .  

And in the case of solids, going on in such a way, you would 
discover up to four, so that in this way also one reaches the decad . . .  

The same is true also in generation. For the first starting-point of 
magnitude is the point, the second the line, third the surface, and 
fourth the solid. 
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A U T H E N T I C I T Y  

This testimonium has sometimes been regarded as giving us valuable evi
dence about Philolaus based on an indisputably early source, Speusippus. 
However, careful examination reveals that it is closely tied to Academic 
interpretation of the Timaeus and gives no reliable information about 
Philolaus' thought. The testimonium comes from the Theologumena arithmeti
cae whose authorship is disputed. Some regard it as the work of lamblichus 
(Burkert 1 972 :  98) while others take it as the work of a late author who 
in part draws on lamblichus (a Byzantine excerptor - Taran 1 98 1 :  296) . 
O'Meara has recently argued that it does not in fact seem to be similar 
to the bits of lamblichus' Theologumena arithmeticae which are preserved in 
Psellus ( 1 989: 1 5  n. 24) . The work consists in large part of extracts from 
Anatolius' work On the Decad, which has survived, and from Nicomachus' 
treatise, also called Theologumena arithmeticae, which has been lost, although 
we have a summary of it by Photius. The testimonium about Speusippus 
is not derived from Anatolius and thus is most likely to be the work of 
Nicomachus, although it could be derived from another unknown source. 
However, whoever the author is, the language of the passage is late and 
points to an author ofNicomachus' time or later (Burkert 1 972 :  246 n. 40) . 

It falls into two parts. The first part gives a general description of a small 
work of Speusippus entitled On Pythagorean Numbers. Speusippus' book is 
said to fall into two halves. The first half is described as dealing with certain 
types of numbers (linear, plane, and solid) as well as the five regular solids 
which are assigned to the elements in the cosmos. The second half is said to 
have discussed the decad as the paradigm used by god in fashioning the 
universe. In the second part of the testimonium a long section from this 
latter half of the book on the decad is then quoted. 

The first thing to note is that nothing is said about either Philolaus or 
the Pythagoreans in the actual quotation from Speusippus. It is the later 
excerptor who says that Speusippus composed it on the basis of Pythagorean 
lectures and the writings of Philolaus. Does the excerptor have reliable 
evidence for this statement, or is it just an inference from the exalted notion 
of Pythagoreanism common in the later tradition? The language is clearly 
that of later Greek and cannot reflect Speusippus' own words very closely. 
Moreover, it is hard to believe that Speusippus himself said that he got his 
book "from Pythagorean lectures and especially the works of Philolaus." 
Such a claim would be unparalleled in philosophical writing at his time. 

Both the description of Speusippus' book and the quotation from it show 
very close connections to the Timaeus and only very general ties to early 
Pythagoreanism. There is reference to the five regular solids and their 
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connection to the elements as well as to a god who created all according to 
a preexisting model (clearly the Platonic demiurge) . In the actual quota
tion from Speusippus the three types of triangles he mentions in showing 
the importance of the decad are the same as those that are prominent at 
Timaeus 54a 1 ff  (see Taran r g8 r :  285) . It is possible that Speusippus never 
mentioned any Pythagorean and that even the title was given to the book 
at a later date. Given the later tradition's willingness to see Platonic doc
trines as Pythagorean, its content alone would be enough for it to be given 
such a title and for someone steeped in Pythagoreanism to describe it as all 
derived from Philolaus. The doctrine of the decad which is prominent in 
the Speusippus passage was regarded as the core of Pythagoreanism in the 
tradition represented most notably in Sextus Empiricus. This would make 
it all the easier to label Speusippus' whole book as derived from the Pytha
goreans. Certainly nothing in the fragment of Speusippus, beyond a gen
eral veneration for the number r o, can be tied specifically to Philolaus or 
early Pythagoreanism. 

It is often thought that the association of the first four numbers with the 
sequence of point-line-plane surface-solid is early Pythagorean, and its 
prominence here in Speusippus is seen as confirming that Philolaus had this 
view; but this doctrine in fact appears to belong to the Academy. Scholars 
have thought that Aristotle ascribes the point-line-plane surface-solid 
sequence to the Pythagoreans, but the evidence for this is very meagre and, 
as Burkert has shown, close reading of Aristotle rather suggests that he 
distinguished it from Pythagorean views. Certainly when Aristotle explicitly 
sets out the Pythagorean system in the first book of the Metaphysics, and 
when he refers to them by name elsewhere, he makes no mention of this 
derivation sequence, although it would seem to be an important doctrine 
to overlook. Moreover, in the De caelo (2gga2ff) Aristotle discusses the view 
that all bodies are generated out of planes, a view which is clearly tied to 
the derivation sequence of point-line-plane surface-solid (Aristotle him
self makes the connection at 2gga6) .  In the course of his criticism of this 
view Aristotle refers to the Timaeus at one point, which shows that Plato is 
one of the people he is thinking of. But, most significantly, after he has 
finished the discussion, he goes on to say: "The same thing happens to those 
who construct the world out of numbers. For some construct nature out of 
numbers, as do some of the Pythagoreans." Thus, Aristotle clearly distin
guishes between those who construct bodies out of planes (thus advocating 
the derivation sequence) and the Pythagoreans who construct nature out 
of numbers. This description of the Pythagoreans matches what Aristotle 
says about their emphasis on numbers in the Metaphysics and, as has been 
shown above, Philolaus seems to be Aristotle's main source for this Pytha
goreanism. Accordingly, it is very likely that Philolaus did not put forth the 
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derivation sequence and that this doctrine is in fact Platonic or at least 
Academic. 

In the face of the De caelo passage the text in Aristotle that some scholars 
have used to show that the derivation sequence is Pythagorean is very weak 
indeed. At Metaphysics ro36b i 2  Aristotle refers to people who are said to 
"reduce all things to numbers, and say that the formula of the line is the 
formula of 2 ."  The connection of 2 with the line clearly suggests the deriva
tion sequence, but whom is Aristotle referring to? There is no direct refer
ence to the Pythagoreans. In the next sentence Aristotle goes on to say that 
of the exponents of the forms some say that the dyad is the ideal line while 
others say that the form of the line is the ideal line. Now since "the expo
nents of the forms" seems to refer to the Academy, scholars have assumed 
that those who are said to "reduce all things to numbers and say that the 
formula of the line is the formula of 2" must be the Pythagoreans (see e.g. 
Guthrie I g62: 256-7. Alexander also made this mistake, 5 I 2 .20) . In light 
of the fact that Aristotle never explicitly assigns such an important doctrine 
to the Pythagoreans elsewhere, and in light of the De caelo passage which 
pretty clearly denies it to them, this passage is a very slender reed. More
over, scholars have in fact misinterpreted the passage in the Metaphysics. 
Not everyone in the Academy adopted the forms. Speusippus notably re
jected them, so that Aristotle is distinguishing between different points of 
view in the Academy, and there need be no reference to the Pythagoreans 
(Burkert I 972: 67 n. go, and on Speusippus see Taran I g8 I :  I 2) .  Thus 
nothing in this Metaphysics passage contradicts the clear implication of the 
De caelo passage that the Pythagoreans did not adopt the derivation 
sequence, and the correct conclusion seems to be that it was Academic and 
of particular importance to Speusippus, especially since he uses it so promi
nently in the fragment preserved in the Theologumena arithmeticae. 

That Philolaus is singled out as a source of Speusippus' book may in
dicate that there was a work (or works) of Philolaus circulating which 
discussed the properties of number. The citations of Philolaus' views on 
number which are found in Lydus and F I  I also show this. Since F I  I is 
surely spurious and the citations in Lydus are very suspect, it is tempting to 
assign all references to Philolaus' number theory to this spurious work, 
which then is seen by the later tradition as the source ofSpeusippus' book. 
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O N  M U S I C  

Fragment 6b 

Boethius, De institutione musica 3.8 (278. 1 1 Friedlein) Philolaus 
igitur haec atque his minora spatia talibus definitionibus in
cludit: diesis, inquit, est spatimn quo Dlaior est sesqui
tertia proportio duobus tonis. CODlDla vero est spatiuDl, 
quo Dlaior est sesquioctava proportio duabus diesibus, 

5 id est duobus semitoniis minoribus. schisDla est diDlidi1UD 
coDlDlatis, diaschisDla vero di01idi1UD dieseos, id est 
semitonii minoris. 

Philolaus, then, defined these intervals and intervals smaller than 
these in the following way: diesis, he says, is the interval by 
which the ratio 4 : 3  is greater than two tones. The CODlDla 
is the interval by which the ratio 9 : 8  is greater than two 
dieses, that is than two smaller semitones. SchisDla is half of a 
CODlDla, diaschisDla half of a diesis, that is a smaller semitone. 

A U T H E N T I C I T Y  

The difficulty with assessing this fragment, which purports to deal with 
Philolaus' musical theory, is that the terms which it introduces, schisma and 
diaschisma, are simply unparalleled elsewhere. Thus it is hard to make a 
convincing case connecting it either to the genuine book of Philolaus or the 
pseudo-Pythagorean tradition. In the end its authenticity must remain 
uncertain but it shows closer connections to the spurious tradition repre
sented in testimonium A26 than to the genuine F6a. 

To begin with it is important to consider the context of this fragment in 
Boethius. It follows Testimonium A26 of Philolaus, with seventeen lines 
of Boethius' text intervening. In those seventeen lines Boethius demon-
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strates, at least in part on the basis of the system ascribed to Philolaus in 
A26, that the tone consists of two smaller semitones and a comma. The 
beginning of F6b, with its reference to "these intervals" (i.e. diesis and 
comma) which Philolaus defined, clearly refers back to the earlier discussion 
of Philolaus (A26) . It is thus tempting to suppose that, since Boethius (and 
thus probably his source Nicomachus) treats A26 and F6b as parts of the 
same system, and since A26 has been shown to be spurious, F6b is also 
spurious. However, so little is known about the way that knowledge of 
Philolaus' system was preserved at the time of Nicomachus that we cannot 
rule out the possibility that he was working with a collection of extracts of 
Philolaus that simply put these two passages next to each other, as Stobaeus 
does with other passages (e.g. Fragments 2, 3, 5, 6, 7 ) ,  or that Nicomachus 
himself drew them from two different sources and uncritically set them 
together. Once again it is necessary to judge the fragment primarily on 
internal grounds. 

After he quotes the fragment Boethius goes on to comment on it for half 
a page before turning to a new topic. In his commentary Boethius clearly 
indicates what he takes to be the purpose of Philolaus' division of the diesis 
and the comma. It  is seen as a way to produce an integral half-tone. If a tone 
consists of two dieseis and a comma and the comma can be cut in half, then 
clearly the integral half-tone is one diesis plus half a comma (a schisma) . If this 
is what is going on in Philolaus F6b, then it is clearly a piece of sophistry, 
because it tries to get around the fact that the tone cannot be bisected (as 
long as intervals are regarded as ratios ) .  The comma was introduced as the 
amount that was left over when two smaller semitones are taken away from 
a tone, that is, it arises precisely because it is impossible to divide the tone 
in half. If the comma itself could be divided in half then the tone would have 
been divisible all along. Boethius' explanation also does not really give any 
reason for coming up with a term for half of a diesis ( diaschisma - also an 
impossibility) , since the supposed integral half-tone is said to be one diesis 
and a comma. 

As long ago as Tannery it was recognized that the splitting of the diesis 
and comma is most likely to have to do with the structure of the tetrachord 
in the enharmonic and chromatic genera rather than the diatonic ( I  904: 
224-5) .  Thus, F6b would seem to presuppose work not just in the diatonic 
genus (as in Philolaus F6a) , but in the other two genera as well. This need 
not be impossible for someone of Philolaus' date. Archytas in the next gen
eration ofPythagoreans put forth a theory of the structure of the tetrachord 
in all three genera (A I 6) .  However, what is problematic is that the empha
sis on "halving" intervals in F6b does not accord with the Pythagorean 
tradition which sees intervals as superparticular ratios (i.e. ratios of the 
form n + I  : I )  which cannot be divided in half. The impossibility of halving 
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superparticular ratios is identified as a Pythagorean principle by Ptolemy 
and a proof for this principle is attested for Archytas in the fourth century 
(A I9) .  F6b seems to take the rival Aristoxenian approach in that it regards 
intervals not as ratios, but as distances that can be divided in half. Tannery 
therefore concludes that F6b cannot belong to a Pythagorean and hence 
not to Philolaus ( I 904: 233) . Burkert ( I 972: 398-9) on the other hand 
suggests that before Archytas' proof the indivisibility of superparticular 
ratios may well not have been a Pythagorean principle, and that F6b could 
therefore still be assigned to Philolaus. 

Burkert's position is somewhat attractive in that the unique features of 
F6b are more reasonably explained as arising in the beginnings of Pytha
gorean music theory, before certain principles were fixed, than in the 
pseudo-Pythagorean tradition which tends to assign well-known and 
important doctrines back to the Pythagoreans, rather than the obscure and 
idiosyncratic. However, our ignorance of what went on in the "Pytha
goreanizing" early Academy is considerable, and it is quite possible that 
what we find in F6b had its origin there, but was never developed in the 
later tradition. The best that can be done in the situation is to decide how 
F6b fits in with the other evidence for Philolaus' music theory. Is it closer 
to F6a, which we have independent grounds for regarding as authentic, or 
to A26, which we have independent grounds for regarding as spurious? As 
noted above, the context in Boethius/Nicomachus ties it closely if not con
clusively to A26. However, DK printed F6b not with A26 but following 
F6a. The reason for this is clearly that the definition of the diesis (the 
interval by which the fourth is greater than two tones) with which F6b 
begins accords with the use of diesis in F6a (i.e. the fourth is said to consist 
of two tones and a diesis) . However, that definition is also not incompatible 
with what is said in A26, although the connection is less obvious. A26 
identifies the diesis with the number I 3, but this in turn depends on associ
ating the ratio 256: 243 with the diesis (since the number I 3 is arrived at by 
subtracting 243 from 256) ,  and this ratio is arrived at precisely by regard
ing the diesis as what is left over after two tones are subtracted from the 
fourth (4 : 3 - 9 : 8  - 9 : 8  = 256 : 243 ) ,  which is the definition given in F6b. 

If we turn from the definition of diesis to the rest of F6b the connections 
are much closer with A26. First, the comma is mentioned in A26 and its use 
there is perfectly consistent with the definition given in F6b, whereas F6a 
never mentions the comma. More importantly, the whole notion of dividing 
intervals in half which is found in F6b fits much better with the approach 
in A26 than in F6a. In A26 intervals are identified with differences between 
numbers, with magnitudes, even if there is also a recognition that they are 
also tied to ratios. Such a view of intervals makes their bisection unprob
lematic (as it does in the system of Aristoxenus) . Finally, F6b has none of 
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the archaic terminology that is found in F6a. This could be the result of 
chance or the process of translation into Latin. However, it is striking that 
in F6a the term tone is never used, the ratio 9 :  8 always being used instead, 
while in F6b tone is used on one occasion and the proportion 9 :  8 on 
another. 

None of these arguments is conclusive and the authenticity of F6b must 
therefore be left as uncertain. However, it has more affinities with the 
spurious report in A26 than it does with the genuine F6a. 

Testimonium A26 

Boethius, De institutione musica 3·5 ( 276. 1 5  Friedlein) Philolaus 
vero Pythagoricus alio modo tonum dividere temptavit, statuens 
scilicet primordium toni ab eo numero, qui primus cybum a 
prima impari, quod maxime apud Pythagoricos honorabile fuit, 

5 efficeret. nam cum ternarius numerus primus sit impar, tres 
tertio atque id ter si duxeris XXVII necessaria exsurgent, qui ad 
XXIIII numerum tono distat, eandem ternarii differentiam 
servans. ternarius enim XXIII! summae octava pars est, quae 
eisdem addita primum a ternario cybum XX ac VII reddit. ex 

1 0  hoc igitur duas Philolaus efficit partes, unam quae dimidio sit 
maior, eamque apotomen vocat, reliquam, quae dimidio sit 
minor, eamque rursus diesin dicit, quam posteri semitonium 
minus appellavere; harum vero differentiam comma. ac primum 

1 5 diesin in XIII unitatibus constare arbitratur eo, quod haec 
inter CCLVI et CCXLIII pervisa sit differentia, quodque idem 
numerus, id est XIII ex novenario, ternario atque unitate 
consistat, quae unitas puncti obtineat locum, ternarius vero 
primae inparis lineae, novenarius primi inparis quadrati. ex 

20 his igitur causis cum XIII diesin ponat, quod semitonium 
nuncupatur, reliquam XXVII numeri partem, quae XIIII 
unitatibus continetur, apotomen esse constituit. sed quoniam 
inter XIII et XIIII unitas differentiam facit, unitatem loco 
commatis censet esse ponendam. totum vero tonum in XXVII 

25 unitatibus locat eo, quod inter CCXVI ab CCXLIII,  qui inter 
se distant tono, XXVII sit differentia. 

Indeed Philolaus the Pythagorean tried to divide the tone in 
another manner, determining the first principle of the tone from that 
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number which first produces a cube from the first odd number, 
because it was especially honored by the Pythagoreans. For, since the 
number 3 is the first odd, if you take 3 three times and this number 
three times, 27 necessarily results, which is a tone away from the 
number 24, preserving the same difference of 3· For the number 3 is 
the eighth part of 24, which added to it gives the first cube from 3, 
27 .  Out of this then Philolaus makes two parts, one which is greater 
than half he calls apotome, the remainder which is less than half he in 
turn calls diesis, which later thinkers called the smaller semitone; and 
the difference between them [he calls] comma. And, first, he thinks 
that diesis consists in thirteen units, because this was clearly seen as 
the difference between 256 and 243, and because the same number, 
that is I 3, consists of g, 3, and I ,  where I has the place of the point, 
3 of the first odd line, and 9 of the first odd square. Therefore, since 
he makes diesis (which is called the semitone) I 3  for these reasons, 
the remaining part of the number 27,  which consists of I 4  units, he 
determined to be the apotome. But since the difference between I 3 
and I 4 is I ,  he judges that I must be put in the place of the comma. 
But the whole tone he locates in twenty-seven units, 2 7  being the 
difference between 2 I 6 and 243 which are a tone apart. 

A U T H E N T I C I T Y  

This is surely one of the oddest of the testimonia about Philolaus that have 
been preserved. Boeckh, who is famous for the contention that the frag
ments are either all genuine or all spurious, could not in fact accept this 
testimonium as referring to any genuine doctrines of Philolaus and con
cludes that it must be the result of confusion on Boethius' part ( I  8 I g: 
79-80) .  Tannery, who rejects the musical fragments as genuine work of 
Philolaus, nonetheless refuses to assign the musical theory reported in this 
testimonium even to a forger, and suggests that Boethius has confused doc
trines assigned to Philolaus with Neopythagorean commentary on them 
( I 904: 223-4) . What is it that elicits such a response from scholars? The 
testimonium treats musical intervals as if they corresponded not to ratios 
such as 2 :  I ,  4 :  3, or 3 :  2, but rather to the arithmetical difference between 
the two terms of the ratio. Thus the tone is said to correspond not to the 
ratio g : 8, as in Philolaus F6a, but to the number 27 .  A number of reasons 
are given for this equation, but the clear origin of the idea is stated in 
the last line of the testimonium, where the tone is said to be 27  because 
this is the difference between 243 and 2 I6, whose ratio constitutes the 
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tone ( 243 : 2 I 6 = 9 :  8) . Theon (86. I 5ff) preserves a calculation of the ratios 
in the tetrachord that uses these numbers (256 : 243, 243 : 2 I 6, 2 I 6 :  I 92 -
where the first is the smaller semitone and the latter two are full tones) ,  and 
they also appear in Plutarch (De an. proc. I 02 I e) .  But it is mathematical 
nonsense to regard the tone as constituted by the arithmetical difference 
between the two terms in a ratio. The absurd results of such a practice 
would seem to be obvious. The tone can be represented by the ratios 
243 : 2 I 6 and 2 I 6 :  I 92 as well as the ratio 9 :  8 precisely because they are all 
the same ratio, with 9 : 8  being the ratio in its lowest terms. However, 
according to the principles of the testimonium about Philolaus the tone 
would be constituted by a different number in each case (27 ,  24, I ) .  

Nonetheless, the testimonium is not a confused or garbled report. As 
Burkert points out, there is method in the madness. In order to understand 
that method it must be recognized that what we have is not an attempt at 
typical Greek harmonic theory, but rather a search for significant numbers 
that starts from ratios that were standard in Greek harmonic theory. 27 is 
selected over 24 (or I )  as the "first principle of the tone" because it was 
honored by the Pythagoreans (according to Boethius) as the cube of 3, 
the first odd number. Moreover, this number 27 is a tone away from 24 
(27 : 24 = 9 : 8) and their difference is the important number 3·  Thus 27 is 
cavalierly treated in three mathematically distinct ways, as ( I )  the differ
ence between 243 and 2 I 6, (2 )  the cube of 3, and (3)  the first term in the 
ratio 27 : 24. The testimonium goes on to divide the tone further, but still 
preserves the basic assumptions that it corresponds not to a ratio but to a 
whole number and that its parts are arithmetical differences rather than 
differences between ratios. If we divide 27 into its two largest unequal parts 
(since it cannot be halved in whole numbers ) ,  we arrive at I 4  and I 3. I 3  
which is less than half is then called diesis, the smaller semitone. But here we 
have a striking coincidence in that I 3 is also the difference between the two 
terms of the ratio that corresponds to the diesis in Greek musical theory 
(and Philolaus F6a) ,  namely 256 : 243. The larger part of the tone, I4, is 
called apotome, and finally the difference between the apotome and the diesis, 
I ,  is called comma. It  is such a series of miraculous correspondences of num
bers, irrespective of any mathematical sense, that is behind Philolaus A26. 

Since there are solid reasons for regarding F6a and its music theory as 
genuine (see the commentary ad loc . ) ,  and since that fragment clearly 
shows knowledge that the concords correspond to ratios and that subtrac
tion of musical intervals from one another means division of ratios (e.g. the 
difference between the fifth 3 :  2 and fourth 4 :  3 is said to be 9 :  8) , it seems 
very natural to wonder whether A26, with its completely different under
standing of the tone, can also be based on the work of Philolaus. Burkert 
( I972 :  394) argues that since Boethius is virtually translating Nicomachus' 
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lost Harmonics, and since Nicomachus preserves two genuine fragments 
(F6a in his summary of harmonic theory, the Enchiridion, and also part of 
F2 in the Introduction to Arithmetic) ,  "one must suppose that the long word
for-word quotation, fragment 6, and the details reported by Boethius [A26) 
come from the same line of tradition and stand or fall together." But this is 
not at all convincing, especially in light of Burkert's own brilliant recon
struction of the ancient tradition. That reconstruction makes it clear that 
the practice of assigning Academic doctrines back to Philolaus and other 
early Pythagoreans began already in the early Academy, so that by the 
time of Nicomachus there were undoubtedly in circulation a variety of 
spurious works of Philolaus along with his genuine book. In this situation it 
is not at all clear why we should suppose that Nicomachus was in the posi
tion to make clear distinctions between the genuine and the spurious. While 
it is true that in some authors, such as Sextus Empiricus, the Platonizing 
tradition comes almost completely to replace any reference to the actual 
book of Philolaus, it is far from clear that it is impossible for a later author 
to combine elements from the Platonizing tradition with those from the 
tradition that rests on Philolaus' book. Certainly, Burkert accepts that 
Stobaeus preserves both genuine and spurious fragments of Philolaus (e.g. 
2 ,  6, 7 genuine and 2 1  spurious) .  Thus, as in the case with other fragments 
and testimonia, we must rely on the internal evidence of the fragments to 
determine the authenticity and not the tradition. 

On internal grounds it is conceivable that F6a and A26 derive from the 
same author. We might suppose that Philolaus did understand the mathe
matics of the scale in F6a, but saw nothing strange in using the ratios in 
that scale as the basis for a totally different type of exploration of the 
wonders of numbers. He was impressed by all sorts of miraculous properties 
of number, both those that are in concord with proper mathematical 
manipulation of ratios and those that appear to us as nothing more than 
number play. Burkert ( 1 972 :  400) seems to have something like the latter 
view in mind when he concludes that "the earliest Pythagorean musical 
theory is not founded on mathematics . . .  but on 'reverence' for certain 
numbers in their roles in music and cosmology" and that "Philolaus in his 
effort to express Pythagorean lore in the form of Ionian q>vcrJoAoylo:, made 
individual statements about the numerical structure of ordinary music, 
showing a truly remarkable mixture of calculation and numerical symbol
ism, in which its 'sense' is more important than its accuracy." This last 
statement in fact encapsulates Burkert's overall thesis about the nature of 
Philolaus' work, and the acceptance of both F6a and A26 as based on 
authentic work of Philolaus is one of the prime pieces of evidence for that 
thesis. 

It is important to note that there is clear evidence in the later philo-
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sophical tradition for a controversy as to whether or not i t  was legitimate to 
treat the numbers in the ratios developed in harmonic theory as having 
importance in their own right apart from the ratio of which they were part. 
Indeed, both Plutarch (De an. proc. I027d) and Theo (69.3) ,  who under
stand the proper mathematical manipulation of ratios, are attracted by 
number speculation such as we find in A26. Moreover, even Ptolemy seems 
to treat intervals as equal to the arithmetical difference between the terms 
of a ratio in one passage (Harmonics 2. I 3- 1 4; see Barker I 989: 344) . Thus, 
Philolaus would be in good company if he mixed proper understanding of 
ratios in F6a with number speculation in A26. However, examination of 
the specific parallels between the tradition of the Timaeus commentaries 
and what Boethius assigns to Philolaus in A26 shows that the latter has such 
close ties to doctrines that surely originated in the early Academy or later 
that it cannot be regarded as deriving from the genuine book of Philolaus. 

The number games found in A26 are paralleled in striking detail in the 
tradition of commentaries on the Timaeus. In the Timaeus itself, when Plato 
is describing the construction of the world soul, he combines two sequences 
of numbers ( I ,  2, 4, 8 and I , 3, 9, 27 ) ,  where 27,  which is the central 
number in Philolaus A26, is the last term of the sequence and where the 
sequence of the powers of 3 is crucial as it is in A26. Plutarch in his com
mentary on this passage of the Timaeus mentions two other points that are 
central in A26. At De an. proc. I o I 8e he says that the Pythagoreans assigned 
the number 27  to the tone and the number I 3 to the leimma ( = diesis in 
Philolaus; see also I o I 7f) . The same view is assigned to "the mathemati
cians" at r o i9a.  At I 02 I e  Plutarch, in discussing the leimma, uses exactly 
the numbers for the ratio of the fourth that are presupposed in Philolaus 
A26, namely 256 : I 92, and, after identifying the ratio of 256 : 243 as the 
leimma, points out that the difference between these numbers is I 3 and 
that this is why "they" called leimma I 3· These correspondences between 
what Plutarch assigns to the Pythagoreans and what Boethius assigns to 
Philolaus in A26 are so close that some connection must be assumed. Tan
nery ( I  904: 240) adopts the view that Philolaus' book was forged on the 
basis of the Timaeus commentaries while Burkert ( I  972: 397) argues that 
the Timaeus commentators are drawing on the genuine book of Philolaus, 
written before Plato and upon which Plato probably drew. 

Burkert's sole reason for regarding A26 as independent of the Timaeus 
commentators and hence as part of a genuine book ofPhilolaus upon which 
they drew is that a passage a few pages later in Boethius, which discusses 
Philolaus' further division of intervals (F6b - see commentary ad loc. for 
further discussion) , countenances the bisection of the whole tone, which 
is something that the Timaeus commentators consistently reject (Burkert 
I 972 :  398) . This argument has some force, but note that on this point the 
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Philolaus of F6b stands quite alone in the Pythagorean tradition as well, so 
that we could just as easily follow Tannery and conclude that F6b cannot 
be by a Pythagorean; i.e. it is just as easy to assume that the author of F6b 
is someone writing in the Academic tradition who is unorthodox on the 
division of the tone as it is to assume that F6b is by Philolaus who is 
departing from Pythagorean orthodoxy on this point. The former is some
what more likely in that if the author is from the time of the early Academy 
or later, there could be some influence from the rival Aristoxenian school of 
music (late 4th century) which of course accepted the bisection of the tone. 
Fortunately, there is more decisive evidence than this which shows that 
A26 has close connections to specifically Academic doctrines. 

First, it should be noted that the fascination with the powers of the 
number 3 which is so prominent in A26 is paralleled in a striking way in 
the testimonia we have about Xenocrates, the head of the Academy after 
Speusippus. As Dillon points out ( I 977 :  30) , "a feature which seems to be 
peculiar to Xenocrates' philosophy is his preoccupation with triadic dis
tinctions." He posits three forms of existence, the sensible, the intelligible, 
and a composite of the two, the opinable (Sextus, M. 7. I 4 7 ) .  Each of these 
realms is then connected with one of the three fates. Xenocrates also seems 
to have had a theory of three different densities of matter and a three-layer 
universe with the stars and sun in the top layer, the moon next, and the 
earth in the center (Plutarch, Defac. 943f-944a) .  But the most striking testi
monium is found in Lydus (Mens. 48. I 8  = F58 Heinze) ,  where Xenocrates 
is quoted in support of the idea that the number 9 is to be associated with 
the moon. The progression up to nine (32)  is said to be indefinite and tied 
to multitude (6:6p1<nos . . .  Kai TTAT]6e1 crVVOIKOS) , and is seen as the end of the 
first series of numbers with I O  as a new beginning (this is obscurely tied to 
the growth of the moon from new to full) .  Some scholars will want to see 
all this fascination with the number 3 as just Pythagorean influence and as 
in fact going back to the Pythagoreans. However, nothing in Aristotle's 
reports about the early Pythagoreans supports such a thorough-going 
application of triadic divisions. It is true that in the later tradition (Gell. 
1 . 20.6) Pythagoras himself is reported to have said that the cube of 3 con
trols the course of the moon (its orbit being taken as twenty-seven days) , 
but Burkert has shown that what comes to be assigned to Pythagoras him
self in the later tradition is almost always of Academic origin (most notably 
the one and indefinite dyad as first principles - see Burkert I 972: 65, 82) .  
Thus this report about Pythagoras is just further evidence for the preoccu
pation with triads in the Academy and especially in Xenocrates. But there 
is further evidence that this fascination with triads led to a reworking, in 
the Academy, of the tradition about Philolaus' system. 

Towards the end of Plutarch's On the Generation of the Soul in the Timaeus, 
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the same treatise in which the parallels to the music theory of A26 are 
found, he describes an astronomical system which is clearly derived from 
Philolaus' astronomy in that it makes the central fire the focus of the uni
verse and makes the earth orbit around it. However, as both Burkert and 
Cherniss have observed, this must in fact be a later reinterpretation of the 
Philolaic system, since it diverges on important points from Aristotle's de
scription of the early Pythagorean system. First, it puts the orbit of the sun 
sixth from the center rather than fourth as it is in Aristotle's description. 
Second, it associates the sun with the number 729 while Aristotle's testi
mony suggests that the number 7 was tied to the sun. The grounds for 
associating the sun with 729 are crucial. It is a result of assigning each 
heavenly body, from the center out, a number that corresponds to the 
sequence of the powers of3.  The counter-earth is 3, the earth is 9, the moon 
27  and the sun is 36 or 729. Now it is just such an infatuation with the 
powers of 3 that characterizes the "music theory" of A26 and is given as 
one of the bases for equating 27  (33) with the tone. Thus A26 has close 
connections to an astronomical system that has been shown to be a reinter
pretation of Philolaus' system by the later tradition under the influence of 
the Timaeus, and certainly looks to be a similar reinterpretation of the 
genuine Philolaic music theory as represented in F6a. 

This conclusion is further supported by a much neglected aspect of 
Boethius' report in A26. One of the reasons given for regarding the diesis as 
I 3  is that it is the sum of the first three numbers in the sequence of powers 
of 3, if we include I in that sequence (i.e. I + 3 + 9 = I 3 ) .  The emphasis 
on the powers of 3 once again points to the Timaeus and commentaries on 
it, but even more important are the words which follow in Boethius: " I  has 
the place of the point, 3 of the first odd line, and 9 of the first odd square." 
This is reminiscent of nothing so much as of the famous derivation 
sequence, referred to by Aristotle, in which I is equated with the point, 2 
with the line, 3 with a surface and 4 with a solid. This has often been 
regarded as genuine early Pythagorean doctrine, but Burkert has shown 
that the texts in Aristotle cannot refer to the Pythagoreans and are more 
closely tied to Speusippus (see the commentary on A I 3 ) .  In addition the 
whole project of deriving this world from principles that are "more real" is 
Platonic in origin and is contrary to what we are told of early Pytha
goreanism by Aristotle, who emphasizes that the Pythagoreans were dis
tinct from Plato in not separating numbers from things. Now it is true that 
the derivation sequence reported by Boethius in A26 is not the same as that 
reported by Aristotle and notably only reaches to surfaces rather than 
solids, since it is based on the number 3 rather than 4· It is tempting, 
though, to suppose that the important number 27 completed the system 
and corresponded to solid figures, since Boethius emphasized earlier that it 
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was the first cube of an odd number. Moreover, the derivation system in 
Boethius can be seen as a conscious reaction to the system that is based on 
the first four numbers. The emphasis on the fact that 3 is the first odd line 
suggests awareness of a system in which the first line is 2 .  In his translation 
of the passage Burkert has 3 referring to the first "odd-number line" and g 

to the first "odd square number," which seems to try to make the passage 
as arithmetical as possible, but the mention of the point and the line makes 
clear that what we have is an attempt to relate numbers to geometrical 
figures as in the other derivation sequence. If this is so it is hard to see how 
Az6 can be pre-Platonic, for the very reasons Burkert gives against regard
ing the other derivation sequence as early Pythagorean. Thus, here again 
Az6 shows close connections to the speculations of the early Academy in 
contrast to Aristotle's reports about the early Pythagoreans, and we can 
reasonably reject the claim that it reflects anything in Philolaus' genuine 
book. 

Testimonium A26a 

Prod us, in Timaeum 2. I go. 7 SeSetJ<Tat IJEV ovv El< Tc;w <l>ti\oi\6:ov 
TO 1TAfj6os TWV m:xpa T� Ttj.laicp ypa<pEVTWV opwv, TOlS Se 
Oi\6:Twvos To 5t6:ypa1JIJO 1rpol3aivet Kai &vev Tov Myov Tf\S 
CxlTOTOIJf\S. 

To be sure, the number of terms produced in the Timaeus has been 
demonstrated [i.e. by other commentators] on the basis of the writ
ings of Philolaus, but in Plato the series proceeds even without the 
ratio of the apotome. 

A U T H E N T I C I T Y  

This testimonium is not listed separately in DK and is only mentioned in 
the apparatus to Az6. However, it is really a rather important piece of 
evidence in trying to reconstruct the ancient tradition about Philolaus' 
music theory. Just as in the cases of A25 and Az6, it shows close ties to the 
tradition of Timaeus interpretation which began in the early Academy, 
and seems to be drawn from a book forged in Philolaus' name that sought 
to "explain" the Timaeus by demonstrating the true teaching of Plato's 
Pythagorean precursor. To this extent the book must have resembled the 
more famous book, known as the Timaeus Locrus, which sets out important 
points of the Timaeus, with some modifications, under the guise of the origi-
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nal book by the Timaeus whom Plato makes the principal speaker in the 
dialogue. 

The context of the testimonium is important, but long and involved, so 
that I have chosen to summarize it rather than reproduce all of it here. In 
this section of his commentary Proclus is discussing the construction of the 
world soul and in particular the numerical structure that Plato gives it 
( Ti. 35b d f) .  Plato first sets out two series of numbers ( I , 2, 4, 8 and I ,  3, 
g, 27 ) ,  and then says that these series are to be "filled in" with two kinds of 
means (35c2-36a5 ) .  The upshot is that the series is "filled in" with the 
ratios of g:8 (the whole tone) and 256 : 243 ( the leimma - what is "left 
over" when two whole tones are subtracted from a fourth: 4 :  3 - g :  8 - g :  8 = 

256 : 243 ) .  Although Plato does not make this explicit, he is constructing 
a diatonic scale each octave of which consists of five whole-tones (g : 8) 
and two leimmata (256 : 243 ) .  Plato's series, which stretches from I to 27, 
comprises four octaves and a sixth ( 2 7 : I = I 6 :  I [four octaves] + 3 :  2 [a 
fifth) + g : 8  [a tone) ) .  Thus, if we fill in the whole sequence from I to 2 7  
with the ratios g :  8 and 256 : 243 we will end u p  with thirty-four terms (the 
first term, seven terms in each of the four octaves, and five terms in the 
sixth) .  

Proclus mentions ( I  88.g) that Timaeus the Pythagorean (i.e. Timaeus of 
Locri) said that there were thirty-six and not thirty-four terms in the 
sequence, and that since he accepted Plato's extreme terms ( I and 27) he 
had to insert two extra terms in the series. Accordingly, Timaeus in two 
places introduced another ratio into the series besides g :  8 and 256 : 243 (see 
Timaeus Locrus g6bff) . This is the apotome (2 , I 87 : 2,048 - a ratio only a 
mother could love) , which is the interval left if the leimma is subtracted from 
the whole tone (g : 8 - 256 : 243 = 2, I 8 7 : 2,048 ) .  Proclus protests loudly 
that this cannot be right, both because Plato never mentioned such a ratio 
and because such a ratio is not needed in the diatonic scale where the whole 
tone is not divided. He then concludes that Plato intended there to be 
thirty-four terms in the series. Nevertheless, Proclus goes on to illustrate the 
calculation according to which the apotome was inserted into the series in 
two places ( I  8g. 7 - I go. 7 ) .  It is immediately after these calculations that 
the sentence mentioning Philolaus occurs. 

The sentence completes the section by making the additional remarks 
that some scholars have used Philolaus to clarify the number of terms in the 
Timaeus series (see Burkert I 972 :  396 n. 46) .  Coming right after the calcula
tions that established thirty-six terms, it seems most reasonable to take this 
to mean that some scholars supported their contention that there were 
thirty-six terms in the Timaeus on the basis of Philolaus. This is further 
supported by the second half of the sentence, which is set in contrast with 
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the first half and asserts that Plato did not use the apotome, with the clear 
implication that the system envisaged in the first half of the sentence did use 
it, and hence was the system of thirty-six terms. 

Whether the passage in Proclus is adducing Philolaus as support for the 
system of thirty-four or thirty-six terms, this attempt is in fact inconsistent 
with Philolaus' genuine music theory as represented in F6a (I owe this 
point to a suggestion by Barker) . Although the same diatonic attunement 
lies behind both Philolaus and Plato's Timaeus, Philolaus' use of the term 
trite (see the commentary on F6a) shows that he was working with a hepta
chord (spanning an octave) while Plato was working with an octachord. 
This means that there will be one less term in some ofPhilolaus' tetrachords 
(the upper one in each octave) than in Plato's. Accordingly, over the span 
of four octaves and a sixth which is found in the Timaeus Philolaus' attune
ment would give four fewer terms than Plato's (one in each octave = total 
of 30) , if the span starts at the lowest number. If it starts at the highest 
number the tetrachord in the extra sixth will also be defective, so that 
Philolaus' system would have five fewer terms (i.e. 29) . This makes it very 
clear that the use that is made of Philolaus here in A26a is inconsistent with 
his actual music theory represented in the genuine F6a, and casts further 
doubt on the rest of the tradition which connects Philolaus to the Timaeus 
( esp. A26 ) .  It looks very much as if this later tradition just assumed that 
Philolaus was behind all aspects of the musical theory in the Timaeus except 
where the Timaeus needs to be corrected in light of Philolaus' "superior" 
wisdom (e.g. that there were thirty-six and not thirty-four terms and the 
introduction of the apotome) . This discrepancy between the genuine F6a 
and A26a strongly suggests that the latter is spurious, but there is further 
argument to support this same point, which also suggests that A26a and 
A26 belong to the same spurious tradition. 

There is a connection to be made between the significant numbers of A26 
and the tradition that Philolaus could be used to support the thesis that 
there were thirty-six terms in the Timaeus series (A26a) . This connection 
becomes clear when we consider why anyone would want to argue that 
there were thirty-six rather than thirty-four terms in the first place. The 
answer is pretty clearly that 36 is a more significant number in terms of the 
other numbers of the Timaeus than 34 is. In fact Plutarch's discussion of the 
Timaeus passage makes clear that 36 was an important number for the early 
interpreters of the Timaeus. 36 particularly arises in Plutarch's discussion of 
those who arrange the two number series of the Timaeus ( I ,  2, 4, 8 and I ,  
3, g, 27 ) ,  not in a single series, but so that the plane numbers are paired 
with plane numbers, squares with squares, and cubes with cubes, giving the 
following: 
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2 3 
4 9 

8 

This arrangement is specifically assigned to Crantor (a pupil of Xenocrates) 
and his followers ( 1 022d) ,  and Plutarch discusses in some detail the re
markable numbers that arise from the addition and multiplication of the 
paired terms ( r o qe ff) . In that discussion 36 is significant as the product 
of the first two square numbers in each series (4 x 9 = 36) , and Plutarch 
mentions several other features that make it remarkable ( 1 or 8c ff) . Thus it 
seems likely that commenators on the Timaeus like Crantor, who were con
cerned to show the significant numbers embodied in it, were unimpressed 
with the idea that there should only be thirty-four terms in the series of 
numbers in the Timaeus, because 34 has no particular significance in terms 
of the powers of 2 and powers of 3, and therefore argued that Plato must 
have meant there to be thirty-six terms, which could be achieved by in
cluding the apotome. 

What is important here is that the grounds for introducing thirty-six 
terms are found in the same sort of number speculation, and in particular 
the number speculation that emphasizes the powers of the number 3, that 
we find in the musical theory ascribed to Philolaus in A26 by Boethius. 
However, as is argued in the commentary on A26, that type of number 
speculation is specifically tied to the early Academy and is very unlikely to 
be the genuine work of Philolaus. Thus the work of Philolaus cited by 
commentators to support the doctrine of thirty-six terms is in all probabil
ity a spurious work, which may well have been generated precisely to 
support a certain early Academic interpretation of the Timaeus. This work 
is also the origin of A26 and probably of A25 and F6b as well. 

Testimonium A25 

Porphyry, in Ptolemaei Tetrabiblon 5 (g i  During) 'EpaTocr6EVTJS 
j.leV OVv <j>TJO"IV hepov eTvm StCxcrTTJIJO Myov· EV yap evi StaCTTi}IJOTI 
ova Myot yivovTal. 6 Se Myos Sis q>EpETOI, 0 TE TOV IJEi�ovos Tipos 
To ef.aTTov Kai Tov eAaTTovos 1rpos To IJEi�ov Kai Kotvi) Stacpopa 

5 vmpoxf\s Kai EAAehvews ws Tf\S Stacpopas ST]AOVOTI TO StCxO"TTJIJO 
TiotovcrTJs. Sm/.acriov Te yap q>TJcrt 1rpos f)IJtcrv Kai iJ1-1icreos 1rpos 
Smt.acrtov 6 1-1ev Myos hepos, To mho Se StacrTTJIJa. eK Si) 
TotovTwv o\JTe Ti Kaf.ehm StacrTTJIJO, o\he Ka6' o Stacpepet ToO 
!.6yov TiapecrTTJcrev. 
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1 0  cm6 Si) TOIJTOV KlV116EVTES TlVES T(;)V !JET' 0\JTOV OlaO"T1liJCX 
EKaAEO"CXV ElVCXl &rrepoxi]v, ws Aii\tcxv6s 6 nt..cxTWVlKOS KO:l <l>tMi\cxos 
o' ETii n6:VTWV T(;)V OlCXO"T1liJ6:TWV npocr,yopicxv, ai\i\a KO:i 
8p6:crvi\i\os EV Tc'i) nepi TOV ETITcxx6poov ETii Tf\S OlcxcpopO:s ElVCXl 
Twv cp66yywv Tanet To St6:crT111JCX, yp6:cpwv o\hws . . .  

IO  J.lET CXVTWV p ! 2  ante 1TpoCYT)yopiav scripsit (TaVTT)V EifiT")<pE TTJV) Boeckh (84) 
1 3  Toii E1TTax6p5ou Diiring (g6 . r6) TWV ElTTCx J.lovov MSS 

However, Eratosthenes says that the interval is different from the 
ratio. For in one interval two ratios occur. Ratio is involved twice, 
both the ratio of the greater to the lesser and of the lesser to the 
greater, and the difference (an excess [in one case] and a deficiency 
[in the other] ) is common, while it is clear that it is the difference 
that constitutes the interval. For, he says, the ratio of the double to 
the half is different from the ratio of the half to the double, but the 
interval is the same. From such arguments he neither made clear 
why it is called "interval" nor in what respect it differs from the 
ratio. 

Moved by this, then, some of those after him called the interval 
"excess," as Aelian the Platonist and Philolaus assign [this] name to 
all intervals, but Thrasyllus also in On the Heptachord assigns [the 
name] interval to the difference of sounds, writing as follows . . .  

A U T H E N T I C I T Y  

The most startling thing about this passage is that, read in the most natural 
way, it seems to group Philolaus with Aelian the Platonist and Thrasyllus 
as philosophers living after the time of Eratosthenes (3rd century Be) . 

During ( 1 934: 1 77) concluded from this that Porphyry must be referring 
to an otherwise unknown Philolaus who is distinct from Philolaus the 
Presocratic. Positing another Philolaus may seem to be an extreme meas
ure, but it must be granted that the passage is very odd if it is meant to 
refer to the Presocratic. It is not simply that Porphyry lists Philolaus with 
Aelian and Thrasyllus. He explicitly identifies these thinkers as coming after 
Eratosthenes. Furthermore it is noteworthy that Philolaus is not further 
identified as "the Pythagorean," nor is any Philolaus mentioned elsewhere 
in Porphyry's commentary on Ptolemy or in Ptolemy himself. The Aelian 
that Porphyry mentions, author of a commentary on the Timaeus, is virtu
ally unknown to us, although he is mentioned in several other places by 
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Porphyry and by Proclus in his commentary on the Timaeus (During 1 934: 
1 58 ) .  

Boeckh and Diels tried to evade the difficulty by putting a full stop after 
Aelian the Platonist, so that he alone is identified as belonging to the time 
after Eratosthenes. The reference to Philolaus then comes in an indepen
dent sentence, and the text has to be supplemented to give the sense: "And 
Philolaus adopted this name for all intervals." But this really does not help 
very much, because Porphyry is still bringing Philolaus out of the blue into 
a discussion ofEratosthenes and his successors. Furthermore, Porphyry will 
go on to show that Plato conceived of intervals as ratios, and Porphyry 
asserts that most of the canonists and Pythagoreans did the same (92) . 
He supports this latter claim by quoting from the Sectio canonis and from 
Archytas (B2 ) .  Now it is true that Porphyry only says that "most of the 
Pythagoreans" used interval and ratio in the same sense, so that he might 
have Philolaus in mind as the exception, but the structure of Porphyry's 
discussion as a whole (see especially 94-5) suggests that he regarded all 
of the ancients up to Eratosthenes (with the exception of the followers 
of Aristoxenus, who adopted yet a third view) as using "interval" and 
"ratio" as interchangeable. If Porphyry intended to single out Philolaus 
the Presocratic as the exception to this trend, he certainly did it in an 
awkward and unclear manner. 

Regarding an interval as an "excess" need not in itself be in conflict with 
conceiving of intervals as ratios. It is perfectly possible to see the whole-tone 
as the excess of the fifth over the fourth while still regarding them as ratios 
(the difference between the ratios 3 :  2 and 4 :  3 is 9 :  8 ) .  Something like this 
may be going on in the genuine F6a (see the commentary ad loc. ) ,  but it is 
striking that the term "excess" is not found in that fragment. However, 
the idea that an interval is an "excess" also fits very nicely with the atti
tude found in the musical theory falsely ascribed to Philolaus by Boethius 
(A26) , and the Latin term differentia in Boethius is probably a translation 
of VTIEpoxiJ. Here intervals are identified with the arithmetical differences 
between the terms of the ratios that were traditionally equated with the 
concordant intervals. Burkert, who accepts A26 as genuine, takes A25 as 
further support for that view. However, once the spuriousness of A26 is 
recognized, the peculiarities of A25 become striking. In particular it is 
significant that the Philolaus whom Porphyry mentions is associated with 
an author of a commentary on the Timaeus (Aelian) .  Since A26 also has 
numerous connections to the tradition of the Timaeus commentaries, it is 
not unreasonable to assume that the Philolaus Porphyry has in mind is the 
Philolaus created in that tradition and not the Presocratic Philolaus. Thus, 
while the view that an interval is an excess can be squared with the genuine 
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F6a of Philolaus, the peculiarities of the context of this testimonium in 
Porphyry cast serious doubts about its authenticity and suggest that it is 
more closely tied to the spurious tradition about Philolaus' music which is 
found in Boethius. 
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Testimonium A 1 4 

A Prod us, in Euc. I 30.8 Kai yap rrapa TOlS nveayopeiots 
evpi]crojJEV CxAAas ywvias CxAAOlS 6eois CxVOKEl!JEVOS wcrrrep Kai 6 
<l>tAOAOOS lTETIOiTJKE TOlS IJEV TTJV TptyWVlKTJV ywviav TOlS 6e TTJV 
TETpaywVlKTJV 6:qnepwcras Kai CxAAOS CxAAOlS Kai TTJV a\lTTJV TIAEiocrt 

5 eeois Kai Tc:j) mhc:j) TIAeiovs KOTa Tas 6tacp6povs EV mhc:j) 6vVcXIJElS 
6:veis. 

A For we will find among the Pythagoreans different angles dedi
cated to different gods, just as Philolaus also has done, consecrating 
the angle of the triangle to some (gods) and the angle of the square 
to others, and assigning other angles to other gods and the same 
angle to many gods and many angles to the same god according to 
the various powers in him. 

B Prod us, in Euc. 1 66 .25 eiK6Tws &pa Kai 6 <l>tMAaos TTJV Tov 
Tptywvov ywviav TETTapcrtv 6:ve6T]KEV eeois, Kp6V<f> Kai nAt61J 
Kai NApe"i Kai Lltovvcr<f>, m3:crav TTJV TETpa�-tepfi TWV crTotxeiwv 
6taKOO"IJTJO"lV TTJV &vweev CxlTO TOV ovpavov Ka6i]Kovcrav eiTe CxlTO 

5 Twv TETTapwv Tov �w6taKov TIJTJIJcXTWV ev TovTots mptAaJ3wv. 6 
IJEV yap Kp6vos m3:crav ucpicrTTJO"l TTJV \Jypav Kai lf!Vxpav ovcriav, 
6 61: "ApTJS m3:crav TTJV EIJlTVpov cpvcrtv, Kai 6 IJEV nAt6T]S TTJV 
xeoviav OATJV O"VVEXEl �wi]v, 6 61: Llt6vvcros TTJV vypav Kai eep!JTJV 
E1TlTp01TEVEl yevecrtv, Tis Kai 6 oTvos O"VIJJ30AOV vypos wv Kai 

10 6Ep1JOS. 1TcXVTES 6e oihot KaTa IJEV TaS EiS Ta 6EVTEpa lTOlijO"ElS 
6tecrTi]Kacrt, iivwVTat Se 6:AAi]Aots. 6t6 Kai KaTa �-tiav a\JTwv 
ywviav crvvO:yet TTJV evwcrtv 6 <l>tA6Aaos. 

B It is reasonable then that Philolaus dedicated the angle of the 
triangle to four gods, Kronos, Hades, Ares, and Dionysus, having 
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comprehended in them the whole four-part order of the elements 
which derives from the heaven above or from the four divisions of 
the zodiac. For Kronos gives substance to the whole of wet and cold 
being, but Ares the whole of fiery nature, and Hades embraces the 
whole of earthly life, but Dionysus oversees wet and hot genera
tion, of which wine is a symbol being wet and hot. All these differ 
according to their effects on secondary things, but are unified with 
one another. Therefore, Philolaus also brings about their unification 
according to one angle. 

C Prod us, in Euc. I 73·  I I Kai 1Tpos TovTots 6 <l>tA6Aaos KaT' 
aAAT]V em�oAi)v TTJV Tov TETpaywvov ywviav 'Peas Kai f1i)JJT]Tpos 
Kai 'Ecnias <hroKaAei. St6Tt yap Ti)v yi)v To TETpayc.vvov vq>iO"TT]O"l 
Kai crTOIXEi6v ecrTtv mhfis 1Tpocrexes, ws Tiapa Tov Tt!Jaiov 

5 J..IEJJa6i)KaJJEV, CXlTO Se lTaO"c;)V TOVTC.VV TWV eemvwv cmoppoias i] 
yfj SexeTat Kai yoviJJovs SvvaJJEIS, eiK6Tc.vs Ti)v Tov TETpaywvov 
ywviav avfjKEV TaVTOIS Tais sc.voyoVOIS 6eais. Kai yap 'EcrTiav 
KaAovcrt Ti)v yi)v Kai f1i)JJT]Tpa Ttves, Kai Tfjs OAT]S 'Peas mhi)v 
J..IETexetv q>acri, Kai lTOVTa ecrTiv ev mhfj Ta yevVT]TlKa ahta 

10 xeovic.vs. TTJV Toivvv JJiav EVWO"lV TWV eeic.vv TOVTC.VV yevwv TTJV 
TETpayc.vvlKTJV q>T]O"l yc.vviav lTEpleXElV. 

C Philolaus, moreover, in accordance with another conception calls 
the angle of the square the angle of Rhea, Demeter, and Hestia. For 
since the square gives substance to the earth and is the element 
suited to it, as we have learned from the Timaeus [ssd8ff] , and since 
the earth receives effiuences and generative powers from all these 
goddesses, he has reasonably dedicated the angle of the square to 
these life-generating goddesses. For some call the earth Hestia and 
Demeter, and say that it participates in the whole of Rhea, and all 
the generative causes are in it in earthly fashion. So then, he says 
that the angle of the square encompasses the sole unification of these 
species of the divine. 

D Proclus, in Euc. I 74.2 Sei Se JJTJ Aaveavetv, olTC.VS TTJV JJev 
TPIYC.VVIKTJV ywviav 6 <l>lAOAaos TeTTapO"lV 6:vfjKEV eeois, TTJV 
Se TETpayc.vvtKi)v Tptcriv, evSetKVVJJevos miTwv Ti)v St' 6:'-'-iJ'-c.vv 
xwpT]O"lV Kai TTJV ev lTCxO"l lTOVTC.VV Kotvwviav Twv TE lTEptcrcrwv ev 

5 TOtS apTlOIS Kai TWV apTic.vv EV TOtS lTEplO"O"OlS. TplaS OVV TETpaS!KTJ 
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Kai TETpas TptaStKi) TWV TE yovi�WV �ETEXOVO"at Kat TIOlT)TlKWV 
&yaewv Ti)v OAT)V O"VVEXOVO"l TWV YEVT)TWV StaKOO"�T)O"lV. acp' wv 
i) Svc.vSeKas eis �iav �ov6:Sa Ti)v TOV tuos apxi)v avaTEiVETOl. Ti)v 
yap Tov Sc.vSeKaywvov ywviav tuos eTvai q>T)crtV 6 <l>tMf.aos, ws 

10 KaTa �iav evc.vcrtv Tov �tos of.ov crvvexoVTos Tov Tf\S Svc.vSeK6:Sos 
apt6�6v. i)ye'hat yap Kai Tiapa T� nt.aTC.VVl Svc.vSeK6:Sos 6 Zevs 
Kai CxTIOAVTC.VS ETilTpOTIEVEl TO Tiav. 

D It is necessary not to overlook the fact that Philolaus dedicated 
the angle of the triangle to four gods, but the angle of the square 
to three, indicating their progression through one another and the 
sharing of all in all, both of the odd in the even and the even in the 
odd. A triad consisting of 4 and a tetrad consisting of 3, sharing in 
the generative and productive goods, they hold together the whole 
order of generated things. The number I 2, which is their product, 
reaches up to the one monad, the sovereignty of Zeus. For Philolaus 
says that the angle of the dodecagon belongs to Zeus, since Zeus 
holds together in a single unity the whole number I 2. In Plato 
also, Zeus leads the I 2 and has absolute dominion over all things 
[Phaedrus 246e4�247a i ] .  

E Prod us, Theol. Plat. 1 .4 ( r .  2 0  Saffrey and W esterink) 6 Se 
Sta TWV EiK6vc.vv nveay6pElOS, emi Kai Tois nveayopeiots Ta 
�aei}�aTa 1rpos Ti)v Twv 6eic.vv &v6:�vT)mv e�T)VPT)TO Kai Sta 
TOVTc.vv ws eiK6vc.vv eTI' eKeiva Staj3aivetv ETIEXEipovv· Kai yap Tovs 

5 apt6�0VS CxVEiO"aV TOiS 6eois KOL Ta O"XTJ�OTO, Ka66:mp AEYOVO"lV oi 
Ta eKeivc.vv icrTopeiv crTiovS6:l,;oVTES. 

E The [mode of teaching theology] through images is Pythagorean, 
since the mathematical sciences had been discovered by the Pytha
goreans for the recollection of divine matters, at which they tried to 
arrive through these as images. For they dedicated both numbers 
and shapes to the gods, just as those who are zealous in reporting 
their doctrines say. 

F Damascius, De principiis 2. I 2 7. 7 Sta Ti yap T� �ev Tov Kooov 
6:vtepovv oi nveay6pE101, T� Se Tpiyc.vvov, T� Se TETpayc.vvov, T� 
Se aAAO Kai aAAO TWV ev6vyp6:��c.vv [ TWV] O"XT)�CxTC.VV, ws Se Kai 
�lKTWV, ws Ta TJ�lKVKAla Tois �lOO"KOVpots; TIOAACxKlS Se T� avT� 
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5 &A.A.o Kai &A.A.o cmoveiJWV Kcrr' &A.A.rJV 1St6Tl)Ta Kai &A.A.l)v, o 
<l>tMA.aos ev TO\JTotS cro<p6s. Kai 1JiJ1ToTe, ws Ka66A.ov elmiv, To 1-1ev 
1TEpt<pepes KOlVOV crxf\1-16: EO"TlV 1T6:VTWV TWV voepwv ee&v iJ voepoi, 
TO Se evevypaiJIJa iSta EK6:0"TWV &A.A.a &A.A.wv KaTCx TCxS TWV 
6:pt61Jwv, Twv ywvt&v Kai Twv 1TA.evp&v 1St6Tl)Tas· oTov 'A61)vas 

10 1-1ev To Tpiywvov, 'Ep1-1oii Se TO TETp6:ywvov· i)Sl) Se <pl)crtv o 
<l>tMA.aos· Kai Tov TETpaywvov iiSe 1-1ev f) ywvia Tf\S 'Peas, iiSe Se 
Tf\S OHpas, CxAAl) Se CxAAl)S eeov· Kai OAWS EO"TlV eeoA.oytKOS 0 mpi 
TWV O"Xl)IJ6:TWV Cx<pOplO"IJOS. 

3 [ Twv] Diels I 2 OAOS . . .  6 eeoAoytKOS TTEpi MSS corr. H. Schone 

F For why did the Pythagoreans consecrate the circle to one [god], 
the triangle to another, the square to another, and various others of 
the rectilinear shapes to another, as also of the mixed [shapes] , e.g. 
the semicircle to the Dioscuri? Often assigning different shapes to the 
same [god] in accord with [his] various characteristics, Philolaus 
was wise in these matters. And perhaps, to speak generally, the cir
cular shape is common to all the intelligible gods in so far as they are 
intelligible, and the various rectilinear shapes are peculiarly tied to 
each of the various gods in accord with the characteristics of the 
numbers, angles, and sides. For example, the triangle belongs to 
Athena and the square to Hermes. Indeed, Philolaus says "this an
gle of the square belongs to Rhea, and this angle to Hera, and other 
angles to other goddesses." And in general the delimitation of shapes 
is theological. 

G Plutarch, De Is. et Osir. 30, 363a <paivovTat Se Kai oi 
nveayoptKOl TOV Tv<p&va SatiJOVlKTJV TJYOVIJEVOl SvvaiJlV. A.EyovO"l 
yap EV apTicp IJeTpcp EKTcp Kai 1TEVT1)KOCYT4J yeyovevat Tv<p&va· 

Kai 1T6:AtV TfJV IJeV TOV Tptywvov (ywviav) aAtSov Kai LllOVVO"OV 
5 Kai NApeos eTvm · TTJV Se Tov TeTpaywvov 'Peas Kai 'A<ppoShl)s Kai 

iliJIJl)Tpos Kai 'Eo-Tias Kai OHpas· TfJV Se Tou SwSeKaywvov ilt6s· 
TfJV S' EKKameVTl)KOVTaywviov Tv<p&vos, ws EvSo�os icrT6pl)KEV. 

4 ( ) Kranz 7 6KTWKatTTEVT11KOvTaywvlov MSS �KKamevTTIKOVTaywvlov Xylander 

The Pythagoreans also plainly consider Typhon to be a daemonic 
power. For they say that Typhon was born in the even measure 
fifty-six. And again that the (angle) of the triangle belongs to 
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Hades, Dionysus, and Ares, that of the square to Rhea, Aphrodite, 
Demeter, Hestia and Hera, that of the dodecagon to Zeus, and that 
of the fifty-six-sided polygon to Typhon, as Eudoxus has reported. 

A U T H E N T I C I T Y  

This is undoubtedly the most obscure and difficult set of testimonia about 
Philolaus' philosophy, and there is a natural tendency for the scholar to 
want to find a convenient rug to sweep it under. There are difficulties both 
in interpreting the relationship between the various sources and also in 
determining what sense can be made of the idea of "dedicating" angles of 
triangles, squares, etc., to various gods. Scholars have generally come to 
accept the view first presented by Tannery, that the dedication of the angles 
of triangles and squares has something to do with astrological practice. 
Astrology is usually thought to have been developed in Greece, with per
haps some Babylonian influence, in the third century BC (Bouche-Leclerq 
1 899: 37 ;  Neugebauer 1 957 :  1 70- I ,  1 87-8; 1 975: 6o8, 6 1 3) .  This, com
bined with the fact that most of the testimonia for this doctrine in Philolaus 
are very late, suggests that it originates in a late forgery in Philolaus' name, 
but Plutarch cites Eudoxus, the great astronomer who was a contemporary 
of Speusippus, as his authority for assigning the view to the Pythagoreans; 
and this has led Burkert to accept the attribution to Philolaus and thus to 
find "the first traces of astrology" in Greece in Philolaus' book ( I  972:  350) . 
In what follows I will argue both that Eudoxus' testimony probably does 
not indicate that the dedication of angles goes back to Philolaus and that, 
despite the acuity of scholars who have argued for a connection with astrol
ogy, the doctrine is likely to have nothing to do with astrology and in fact 
to have its origin in commentary on the Timaeus which began in the early 
Academy. 

The text of Plutarch allows us to be sure that Eudoxus reported that the 
angle of the fifty-six-sided polygon was associated with Typhon by the 
Pythagoreans. It is less sure, but likely, that Eudoxus is also the source 
for the connections between the triangle, square, and dodecagon and vari
ous gods attributed by Plutarch to the Pythagoreans. But two aspects of 
Eudoxus' testimony must especially be emphasized. First, as far as we can 
tell from Plutarch, he referred to Pythagoreans in general in contrast to 
Proclus and Damascius, 8oo years later, who single out Philolaus as princi
pal author of the doctrine in question. Second, Eudoxus' testimony conflicts 
with the testimony of Proclus in important ways, notably in mentioning 
three gods in connection with the triangle and five goddesses in connection 
with the square, while Proclus emphasizes the surprising connection of four 
gods with the triangle and three goddesses with the square. 
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Whom did Eudoxus have in mind when he said these views were Pytha
gorean? Burkert oddly assumes that he must have meant pre-Platonic 
Pythagoreans, thus confirming Proclus' ascription to Philolaus. I say oddly, 
because Burkert has made a convincing case elsewhere in his book that 
already in the early Academy two conflicting traditions about the Pytha
goreans had arisen ( 1 972 :  53-96) ,  but assumes here that Eudoxus, who was 
associated with the early Academy, can only belong to one of them. One of 
these is the Aristotelian view which, while recognizing important connec
tions between Plato and the Pythagoreans, makes important distinctions 
between them as well, emphasizing that the doctrines of the indefinite dyad 
and the independent existence of numbers are peculiarly Platonic. The 
other tradition begins with Speusippus and Xenocrates (and perhaps with 
Plato himself) , and sees Plato and the early Academy as developing certain 
basic Pythagorean ideas, and is accordingly willing to call mature Platonic 
and Academic doctrines Pythagorean. It is this tradition that leads to most 
of the later testimonia about the Pythagoreans (e.g. the reports in Sextus 
Empiricus) which assign to them the doctrines of the one and the indefinite 
dyad and the derivation sequence of point-line-surface-solid. Burkert's 
conclusion that Eudoxus must be referring to early Pythagoreanism puts 
Eudoxus in the camp with Aristotle as maintaining a clear distinction 
between Pythagoreanism and Platonism, but why should this be so? Eudoxus 
is the contemporary of Speusippus, whom Burkert has shown to be a cen
tral figure in describing Academic doctrines as Pythagorean ( 1 972: 64) . Is 
it not just as likely that when Eudoxus talks ofPythagoreans he means what 
Speusippus apparently meant, i.e. Academic philosophers doing philoso
phy in the Pythagorean tradition? Thus, while it is possible that Eudoxus 
has early Pythagoreanism, and in particular Philolaus, in mind, this cannot 
be taken as given. It is just as likely that Eudoxus is referring to "Pytha
goreans" of his own day, including Speusippus. The crucial point is that 
Eudoxus' testimony does not allow us prima facie to decide between these 
two possibilities, and the question has to be decided on the basis of the 
content of the doctrines assigned to the Pythagoreans, to which I now turn. 

Following the explicit distinction made by Zeller ( 1 923: 499 n. r ) and 
Tannery ( r 889: 3 79) between the doctrines Proclus assigns to the Pytha
goreans and his Neoplatonic interpretation of them, most scholars implic
itly assume that Proclus' interpretation is useless for determining what the 
true meaning of the dedication of angles to divinities is. Nonetheless, it may 
be that Proclus' interpretation is in certain ways more accurate than the 
suggestions of modern scholars. Proclus' interpretation is closely tied to 
Plato's Timaeus, and interpretation of the Timaeus is closely tied to the 
pseudo-Pythagorean tradition ( the most notable example being Timaeus 
Locrus. )  Therefore, if we can make some sense of the dedication of angles to 
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gods in terms of the Timaeus there will be strong grounds both for regarding 
this doctrine as not possible for Philolaus, and also for accepting Proclus' 
interpretation as a legitimate reading of a "Pythagorean" text written in 
the Platonizing tradition. However, before turning to Proclus' interpreta
tion and the connections with the Timaeus it is first necessary to examine the 
basis of the standard, astrological, interpretation of the doctrine. 

The connections with astrology are not immediately apparent. There is 
no direct reference to the signs of the zodiac, or to the planets, or to the 
heavens at all. But two peculiarities of the testimonia have led scholars to 
see astrology as the underlying motive for the connection of gods to angles. 
The first peculiarity is the emphasis on the angle of the triangle, square, 
etc. Why should a god be tied to the angle rather than to the shape as a 
whole? Newbold ( 1 906: 1 98) notes that in the anonymous commentary on 
Ptolemy's Tetrabiblos the angle of the triangle is said to be 1 20 degrees, 
which is exactly the arc subtended by the side of an equilateral triangle 
when it is inscribed in a circle (i.e. it divides the circle's 360 degrees into 
three parts) . Second, scholars noticed Proclus' emphasis on the fact that 
Philolaus paradoxically associated four gods with a three-angled figure 
(the triangle) , and three goddesses with a four-angled figure (the square) . 
Tannery and Newbold were the first to relate these features of the testimonia 
to astrological practice, and in a striking way. In mature Greek astrological 
texts there is reference to the practice of inscribing triangles and squares in 
the circle of the Zodiac (e.g. Manilius, 2 .27off) . Four triangles can be 
inscribed so that the vertex of each of the three angles of each triangle 
touches the circle of the Zodiac at a different astrological sign. Four trian
gles, with three angles each, thus exactly cover the twelve signs of the 
zodiac. Similarly, three squares, with four angles each, can be inscribed in 
the zodiac to cover the twelve signs. Here then we have just the connection 
between 4 and the triangle and 3 and the square which we find in the 
Philolaus testimony. Further, the dodecagon mentioned as belonging to 
Zeus can be accounted for as the single figure whose vertices each indicate 
one of the twelve signs of the zodiac when inscribed in the circle of the 
zodiac. There are some problems here - the four gods associated with the 
angle of the triangle become instead identified with each of the four triangles 
as a whole, as the patron deity of that triangle - but the connection is 
striking. 

Tannery also points out that each of the four triangles in astrology was 
associated with one of the four elements, which connects with Proclus' 
suggestion that the four gods associated with the triangle in fact represent 
four elements. Newbold, Olivieri, and most recently Hiibner have tried to 
make the theory work out in detail; i.e. they have tried to explain why just 
the specific gods and goddesses mentioned are connected with the specific 
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triangles and squares mentioned. These attempts all involve considerable 
ingenuity, but it is fair to say that all leave many things unexplained. The 
mention of Typhon and his connection with a fifty-six-sided figure in par
ticular seems unconnected with astrological practice, and Tannery saw it as 
a bit of Egyptian mythology that must have been an accretion to Philolaus' 
system at a later date ( 1 889: 385 n. 6 ) .  The fact that the details of the 
system have not been able to be worked out in astrological terms is bother
some, but could well be explained in terms of our massive ignorance of the 
astrology of early times. More bothersome is the fact that the foundation 
upon which the theory is constructed is shaky. 

First, it is only Prod us that mentions the key equation of precisely four 
gods with the triangle and three goddesses with the square. Our earliest 
source for the system, Eudoxus as reported by Plutarch, mentions three 
gods with the triangle and five goddesses with the square. If we accept these 
numbers the astrological connection is destroyed. Second, Prod us mentions 
that the same god is assigned to many angles and the same angle to many 
gods. If a god or goddess is assigned to each of the signs of the zodiac, then 
when we inscribe the squares and triangles it will turn out that each deity 
is part of one triangle and one square, so that it could well be said that the 
same deity is assigned to more than one figure. However, it will not work 
to say that the same angle has many gods assigned to it unless each sign of 
the zodiac has several gods connected with it, which seems to make a 
hopeless confusion of the system. 

Besides these problems both in the details and in the basic principles of 
the system, the ascription of this sort of astrological practice to Philolaus, 
writing in the later part of the fifth century, goes contrary to the best 
evidence we have for the adoption of astrological practices by the Greeks. 
As mentioned above, the most authoritative work on ancient astrology 
(Bouche-Leclerq 1 889: 37  and Neugebauer 1 957 :  1 70- 1 ,  1 87-8; 1 975: 
6o8, 6 1 3) dates its development in Greece only in the third century BC. 

There are a few references in earlier authors that show some contact with 
Babylonian astrology, but for the most part they treat it as a foreign phe
nomenon to be rejected, and only the most general of influences can be 
seen. Capelle's interesting article ( 1 925) showed similarities between the 
interpretation of dreams about the sun and moon in the Hippocratic Regi
men (400 Be?) and Babylonian use of omens about the sun and moon for 
predicting the fortunes of the country as a whole. Similarly, Ctesias of 
Cnidos at the beginning of the fourth century, in his history of Babylon, 
describes in general terms some Babylonian "astrological" practices; and 
an isolated testimony assigns to Democritus a planetary order also found 
in Babylonia,. but while this is evidence for some Greek connections to 
Babylon none of it is evidence for horoscopic astrology. Even the suppos-
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edly clear reference to astrology in the Timaeus (4ocg) ,  emphasized by 
Burnet ( I 948: 24 n. I ) , has no real tie to astrology and can just as easily 
refer to more general omens derived from observation of the sky. 

As Neugebauer emphasizes, mention of predictions based on "the day of 
birth" does not necessarily indicate that astrology is meant. Thus, the pas
sage in Herodotus (2 .82. 1 )  that some (e.g. Dodds 1 95 1 :  261  n. 5 1 )  have 
seen as evidence of Greek knowledge of astrology, in fact refers to 
another practice attested by the evidence from Egypt which has nothing to 
do with a horoscope, but is connected with systems of lucky and unlucky 
days. Thus, when Cicero (De div. 2.42.87) tells us that Eudoxus rejected 
the Chaldaean practice of prediction from the date of birth, it is not cer
tain that astrology is meant. On the other hand Proclus' assertion (in Ti. 
3· I 5 I .  I -g) that Theophrastus was amazed at Chaldaean predictions "from 
the heavens" may well refer to Babylonian astrology; but it is still treated 
as a foreign phenomenon, and at any rate Theophrastus may have written 
this at a date approaching 300 BC, almost a century and a half after 
Philolaus. Moreover, the developed form of ancient astrology, as it appears 
for example in Manilius, is in fact a Greek and not a Babylonian creation 
(Neugebauer 1 975: 6 1 3 ) .  Thus, the evidence for the development of astrol
ogy, and especially horoscopic astrology (i.e. astrology that predicts the 
fate of an individual as opposed to a country as a whole, and is based on 
the sign of the zodiac at the horizon on the birth date of the individual) , 
makes it all but impossible that Philolaus can have been involved with any
thing like the four triangles and three squares used in developed horoscopic 
astrology. 

Indeed, even the idea of the zodiac consisting of a canonical twelve signs 
of thirty degrees each, which is assumed in the astrological practices being 
ascribed to Philolaus, is attested for the fifth century only by the most 
meagre and suspect evidence. Burkert points to a passage in Pliny (NH 
2.3 1 )  where Cleostratus of Tenedos, pupil of Anaximander, is supposed to 
have introduced the signs of the zodiac to Greece, which would thus place 
their introduction by the end of the sixth century. But there is no trace of 
the impact of such a striking idea as the twelve signs of the zodiac in 
fifth-century literature except a fragment from Euripides' play Hypsipyle, 
quoted in a scholium to the Frogs. Indeed, it is far from clear that even 
this fragment refers to the twelve signs of the zodiac. Aristophanes refers 
to TO OWOEKOI.l'r'Jxavov ( twelve-variety system - 1 327 )  of Cyrene, who the 
scholiast tells us was a notorious and versatile prostitute. The scholiast also 
tells us that this is a parody of a line from Euripides' Hypsipyle (F755) , which 
referred to To owoeKOIJTJXOVOV O:cnpov ( the star with twelve devices) ,  which 
might be interpreted as referring to the sun. However, it need not refer to 
the twelve signs of the zodiac. It could just as easily refer to the solar 
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year as embracing twelve months. At any rate it is a slender reed indeed to 
use to support the idea that the twelve signs of the zodiac were fixed in the 
late fifth century after their introduction by Cleostratus at the beginning of 
the century. The earliest reference to the zodiac in Babylonia is from the 
first half of the fifth century, which leads Neugebauer to date its adoption 
in Babylonia to around 500 ( r 97 5: 593) . If this is so, then Cleostratus would 
have gotten it almost immediately upon its introduction into Babylonia, 
and his introduction of it into Greece has left only the possible trace in 
Euripides during the fifth century. The zodiac does not appear as a well
known concept until around 300 BC in Autolycus and Euclid. 

Thus there are difficulties with the astrological interpretation, both as 
possible for someone ofPhilolaus' date and, even if we doubted the connec
tion with Philolaus, thus removing the chronological difficulties, also as a 
satisfying reading of the doctrine Proclus reports. It is worthwhile, there
fore, to turn back to Proclus. Proclus himself was familiar with astrological 
practices, but does not try to explain the doctrine in this way. In text B 
above he does refer to the four divisions of the zodiac in relation to the four 
elements, but this reference is not significantly connected to the interpreta
tion of "Philolaus" which Proclus gives. Proclus' interpretation is based on 
the Timaeus, and does just as good a job of explaining the connections of 
gods and goddesses with triangles and squares as does the astrological view. 
However, if this is the correct way of interpreting "Philolaus" we will have 
to conclude that the doctrine in question cannot belong to the historical 
Philolaus. 

Proclus reports that the Pythagoreans regarded the triangle as the ulti
mate source of generation, and sees the use of the triangle as the basic 
structural unit of the four elements in the Timaeus as following in this 
tradition (in Euc. r 66 ) .  Proclus interprets the four gods Philolaus mentions 
in connection with the triangle as equivalent to the four elements, and thus 
sees it as reasonable that Philolaus should dedicate the angle of the triangle, 
as the basic structural principle of matter, to the four gods who represent 
the four elements. 

Again, when discussing the connection of three goddesses with the square, 
Proclus bases his interpretation on the fact that in the Timaeus Plato ties the 
element earth to the cube, which in turn is based on the square. The 
goddesses are all seen as having to do with the fertility of the earth, and thus 
Proclus sees it as natural that the basic element of earth, the square, should 
be dedicated to them. Now this is, of course, very fanciful, but it is the sort 
of fancy that is well attested in the later Pythagorean tradition which is 
closely tied to the Timaeus. It accordingly seems quite possible that Proclus' 
approach is in fact right, i.e. that the doctrine of the dedication of angles 
to gods is based on interpretation of the Timaeus. This of course means 
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that the doctrine is part of the pseudo-Pythagorean tradition and cannot 
be ascribed to Philolaus himself. Moreover, since Eudoxus seems to have 
known of the doctrine, it must be assigned to the founders of that branch of 
the Pythagorean tradition which sees mature Platonic doctrines as Pytha
gorean, that is, to the early Academy. This conclusion is supported by the 
fact that Aristotle provides evidence that early Pythagoreans associated 
numbers with abstract conceptions, and in one case with a deity ( 7  with 
Athena; see Philolaus F2o) , but never hints that they used geometrical 
figures in the same way. It is with Xenocrates in the Academy that we have 
the first mention of a connection between gods and geometrical figures 
(F23 ) .  

39 1 



5 . F R A G M E N T S  A N D  T E S T I M O N I A  

O N  C O S M O L O G Y  

Fragment I 2  

Stobaeus, Eclogae I proem ( 1 .  I 8.5 Wachsmuth � immediately 
after F I I ) Kai Ta ev T� mpaip<;t O"WIJOTa TIEVTE evTi, Ta ev T� 
mpaip<;t, TIVP (Kai) vSwp Kai ya Kai 6:T]p, Kai 0 TCXS crq>aipas 
OAKOV, TIEIJTITOV. 

2 Kai TCx IJEV Tii:S crq>afpas Diels 3 ( Kai) Diels 6 Tii:s crq>aipas oAKOs Wilamowitz 
1920: 2.91 oAK6v Burkert oAKas F 

And there are five bodies in the sphere, the bodies in the sphere, fire, 
water, earth, and air and that which draws the sphere is the fifth. 

A U T H E N T I C I T Y  

This is a much discussed fragment. See especially Burkert ( 1 972: 276) , 
Frank ( 1 923: 3 1 8  n. 2 ) ,  and Wilamowitz ( 1 920: 2 .9 1 ) .  It is very difficult to 
make a confident judgment about its authenticity, because it is so short and 
because the meaning of the last clause is obscure. However, what evidence 
there is suggests that it is spurious: 

( r )  It is now commonly recognized that the "bodies" ( O"WIJOTa) men
tioned need have no reference to the five regular solids mentioned by Plato 
and probably first treated as a group by Theaetetus (see Sachs 1 9 1 7: 4 r ff) , 
and hence that there is no cause for suspicion on these grounds. This is true 
even if we do not accept Diels's emendation "the bodies of the sphere" for 
the manuscripts' "the bodies in the sphere." Some scholars have taken the 
latter expression to imply that the bodies meant are inscribed in a mathe
matical sphere and hence must be the regular solids of mathematics. How
ever, as Sachs points out "bodies" (<rWIJOTa) clearly refer to the elements in 
the second half of the sentence, so that it would be strange if the word 
meant regular solids in the first part. A similar shift in meaning would need 
to be supposed for "sphere." The "bodies," then, simply refer to the ele-
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ments, and there is nothing problematic in Philolaus adopting the four 
elements of his predecessor Empedocles. 

The main reason for suspecting that the fragment is not authentic is the 
introduction of a fifth element. Mention of a fifth element immediately 
makes us think of Aristotle's aither (also in the Epinomis, see below) ,  even 
though it is not expressly named, and it is hard to think what else the fifth 
element could be. I t  is significant that Sextus Empiricus (M. 1 0.3 1 6) joins 
Ocellus, to whom an important pseudo-Pythagorean writing is ascribed, 
with Aristotle as believing that everything comes to be from five elements. 
Sextus goes on to say that along with the four elements these two thinkers 
adopted a fifth body which revolves in a circle (mhnrrov Kcxi KVKAO<pOpT]TIKOV 
O"WIJCX) . The language here is very reminiscent of F 1 2  of Philoaus, and it is 
hard not to see a connection (see further below) . On the other hand, Sachs, 
following Diels, suggests that the fifth element is not aither or any particu
lar stuff, but simply what gives shape to the world. However, in doing 
so she fails to answer her own question as to why Philolaus should label 
something of this sort a "body" and group it with earth, air, fire, and 
water. 

Guthrie ( 1 g62: 26gff) argues for the authenticity of the fragment by 
suggesting that the fifth element actually goes back to the Presocratics. He 
argues that the fifth element is implicit in the Presocratic world view that 
sees four elements in the world, but also envisages something else that sur
rounds the world. He admits that it is unlikely that any Presocratic actually 
called this a fifth element, probably just referring to "the surrounding" or 
"the sphere." However, F 1 2  of Philolaus does not fit Guthrie's picture 
because, while identifying the fifth with the sphere of the whole in some 
way, it also explicitly treats it on a par with the other four elements. I t  
i s  treated as  one of the five bodies and not a vague "something else" 
beyond the four elements, and it is just such schematism that shows, even 
on Guthrie's own evidence, that F 1 2  cannot be Presocratic. 

(2 )  As mentioned above, careful reading of the fragment shows that it 
does not deal with the five regular solids made famous by Plato. However, 
it has been commonly argued that there is in fact a connection, so that it is 
necessary to go into this issue in more detail. In the testimonia for Philolaus 
DK cites a report from Aetius (2 .6.5 = A 1 5) which assigns to Pythagoras 
the doctrine that the five solids were tied to the four elements and the 
sphere of the whole (the dodecahedron being connected to the latter) . DK 
clearly view this testimonium as relevant to F 1 2  of Philolaus, but there is 
no necessary connection. Most obviously the testimonium refers to Pytha
goras and not Philolaus, and as Burkert has shown mention of Pythagoras 
himself often ties the report to the later Platonizing tradition. It is also note
worthy that the testimonium talks of shapes (aXT]IJ<hwv) while Philolaus 
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F I 2  refers to bodies (crwiJaTa) ,  and that the testimonium explicitly men
tions each of the five regular solids by name (cube, pyramid, octahedron, 
icosahedron, dodecahedron) . Thus, the testimonium presupposes the proof 
that there are only five regular solids, which first became known in the 
fourth century (Schol. Eucl. 654.3ff- see Sachs I 9 I 7: 76ff), and thus shows 
that this is part of the pseudo-Pythagorean tradition that assigns Plato's 
views back to the Pythagoreans. 

Guthrie ( I 962: 266) argues that the testimonium in Aetius must go back 
to Theophrastus, that we must accordingly accept it as clear evidence that 
the Pythagoreans had already correlated the five regular solids with the 
five elements, and that Philolaus F I 2  thus presupposes that doctrine. He 
treats the evidence for Theaetetus as the source for two of the regular solids 
(octahedron and icosahedron) and the Pythagoreans only as the source for 
the other three (Schol. Eucl. 654.3, used by Sachs and by Burnet I 948: 284 
n. I ,  where he argues against the authenticity of F I 2 )  as meaning only 
that Theaetetus was involved in the mathematical construction of the two 
figures which were probably still known in a less formal way by the Pytha
goreans. However, Guthrie's certainty that the Aetius report must go back 
to Theophrastus is misplaced. Aetius clearly reports mainly the tradition on 
the Pythagoreans that goes back to Theophrastus and Aristotle, but there 
is other clear evidence that his reports are contaminated by the Platonizing 
interpretation of the Pythagoreans (see the commentary on A I6 ) .  Even 
Guthrie notes that Theophrastus cannot have really ascribed the testi
monium to Pythagoras himself, which would be contrary to the regular 
Peripatetic practice of referring to Pythagoreans rather than Pythagoras. 
Thus, the Aetius report has no special authority against the report in the 
scholia to Euclid, and the latter report is in fact much more believable, 
since the tendency in the later tradition is to magnify the accomplishments 
of the Pythagoreans, not to delimit them. 

(3) Much of the discussion of the fragment has focused on the manuscript 
reading which describes the fifth element as the "cargo ship" ( 6A.KOS) of the 
sphere. Many scholars have wanted to see the comparison of the cosmos to 
a ship as coming from the Pythagorean tradition, and have tried to find 
parallels for it, mostly in Plato (see Cherniss I 935: I 86 n. I 77; Richardson 
I 926: I I 6; Burnet I 948: 294 n. I ) .  However, none of these attempts is 
convincing in showing such a Pythagorean tradition. Wilamowitz recog
nized that the "verteufeltes Lastschiff" ("damned cargo ship" )  would not 
do, and removed any reference to a ship by suggesting an emendation, 
6t.K6S, which he wanted to interpret as the covering of the sphere; but, as 
others have pointed out (Burkert I 972 :  276) , the word does not really mean 
this and is best translated as " coils." Still, it does seem most likely that 
OAKOS is a corruption, both because of the troubles of making sense of 
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the ship image outlined above and because it refers not just to any ship, 
but is a technical term in shipping that refers to a merchant ship which has 
sails rather than oars, and thus has to be towed into and out of harbors 
(Casson 1 97 1 :  1 69 n. 2 ) .  Burkert follows Frank and Mullach in accepting 
Wilamowitz's emendation, but takes it as an adjective, so that the phrase o 
TCXS cr<pmpO:s 6AK6v, m§j..ITTTOV would mean "and that thing which draws the 
sphere is the fifth." (For this meaning of 6AK6S see Republic 52 1 d3, where 
Plato talks of studies that "draw" the soul.) Aristotle (Mete. 34 1 a2 )  uses 
similar language when he talks of the earth and its atmosphere as drawn 
round (crvvE<pEAKEcr6o:I) by the motion of the heavens and the aither. The 
fragment thus becomes very close in meaning and language to the view 
ascribed by Sextus to Ocellus and Aristotle, where aither is TTEIJTTTOV Kai 
KVKAo<popT]TIKOV crwj..la. Indeed, if this reading is accepted, and it is the best 
candidate to date, the fifth body is almost certainly aither, and accordingly 
the fragment must be a post-Aristotelian forgery. 

(4) None of Aristotle's reports on the Pythagoreans describes a theory of 
elements (except the idea of numbers as the elements of things),  and there 
is no trace of one in Fragments 1 - 7  of Philolaus. F7 does talk about the 
one coming to be in the center of the sphere, and there are close ties to 
Aristotle's reports here, but there is no necessary connection between the 
sphere in F7 and the sphere mentioned here in F 1 2 .  

Testimonium A 1 6b 

Aetius, 2 . 7 . 7  (336 Diels = Stobaeus, Eclogae 22 . 1 d, 1 . 1 96 
Wachsmuth) <l>iMAaos 1TVp EV IJEO"<{) mpi TO KEVTpov omp 
ecrTiav Tov TIOVTOS KaAei Kai �lOS oTKov xcxl fLl)TEpcx 8ewv �WfLOV 

n xcxl auvo:xl)v xcxl fLETpov cpuaewc;. Kai TIClA\V Tivp eTEpov 
5 &vwT<hw To TIEplexov. Tip&Tov 5' eTva1 <pvcreJ To !Jecrov, Tiepi Se 

TOVTO SeKa O"WIJOTa eeia xopEVEJV, ovpav6v, 1TAOVi)Tas, IJE6' ous 
TlAIOV, V<p' 4> O"EAi)Vf]V, v<p' iJ TTJV yfiv, V<p' iJ TTJV CxVTix6ova, IJE6' cl 
crviJTiavTa To TI\ip ecrTias TIEpi Ta KEVTpa Ta�Jv eTiexov. To fLEV ouv 

&:vwT<hw fLEpoc; Tou 7tEplE)(OVToc; , ev (i) TYJV Ei.A.Lxp{vELcxv dvcxL 

1 0  TWV O"TOl)(ELWV ' OAUfL7tOV XCXAEi
' 

TcX 6€ U7t0 TYJV TOU OAUfL7tOU 

cpop&:v , ev (i) Touc; 7tEVTE 7tAcxvi)Tcxc; fLE8' -I)A.£ou xcxl ael..i)vl)c; 

TETti:x8cxL , x6afLOV , TO 6' U7tO TOUToLc; U7tOO"EAl)VOv TE xcxl 

7tEp£yeLov fLEpoc; , ev (i) TcX Tijc; <pLAOfLETcx�oA.ou yevtaewc; , 

oupcxvov . xcxl 7tEpl fLEV TcX TETCXYfLEVCX TWV fLETEwpwv y£vea8cxl 

1 5  TYJV aocp{cxv , 7tEpl 6€  TWV YLVOfLEVWV TYJV 0:Tcx;£cxv TYJV &:peTljv , 

TEI..dcxv fLEV exdvl)V &:nA.ij 6€ TCXUTl)V . 
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6 ovpav6v TE lrAaYTJTOS F [ovpav6v) (llETa Ti]v TWV emi\.avwv acpaipav TOVS e) lrAavTJTOS 
Diels 8 mpi Meineke rnl FP 1 5  TWV YIVWilEVWV Ti]V cl-ra�{av Usener TO yev61lEVa 
Tfjs erra�ias (Ti]v erra�iav F) FP 

Philolaus [says] that there is fire in the middle around the cen
ter which he calls the hearth of the whole and house of Zeus and 
mother of gods, altar, continuity, and measure of nature. 
And again another fire, the surrounding [fire] at the uppermost 
[part of the cosmos] . The middle is first by nature, and around this 
ten divine bodies dance: heaven, the planets, after them the sun, 
under it the moon, under it the earth, under it the counter-earth, 
after all of which the fire of the hearth holds its place about the 
center. Moreover, he calls the uppermost part of the sur
rounding, in which (he says] is the purity of the elements, 
Olympus; the things under the orbit of Olympus, in which 
the five planets with the sun and moon are ordered, cosmos; 
the sublunar and earthly regions under these, in which are 
the things of change-loving generation, heaven. He also says 
that wisdom arises concerning the things ordered in the 
heavens, and virtue concerning the disorder of coming to be. 
The former is complete, but the latter incomplete. 

A U T H E N T I C I T Y  

This testimonium is interesting for the way in which it combines elements 
from the tradition which goes back to Philolaus' book with other elements 
which derive from the pseudo-Philolaic works. Burkert ( I  972: 243-6) gives 
clear and convincing arguments to show that the second half of the passage 
envisages a cosmic order which is contradictory to the system described in 
the first half. Further, since the first half is in agreement with Aristotle's 
reports of early Pythagoreanism and therefore genuine, it is the second half 
that must be rejected . However, even in the first half of the report elements 
of the later tradition have been introduced in the enumeration of the names 
assigned to the central fire. 

( I )  Aetius' list of the names is far more extensive than is found in any 
other ancient source. The earliest testimonia show that only the first two 
names on Aetius' list (hearth, house of Zeus) can with any probability be 
referred back to Philolaus. F7 of Philolaus, which has been shown to be 
genuine, refers to a hearth in the center of the sphere of the cosmos. 
Aristotle reports that the Pythagoreans thought that the center, as the most 
important part of the universe, ought to be guarded, and hence called it 
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"the guard-post ofZeus" (De caelo 293b2) .  Aristotle is amused by this fancy 
and says that the Pythagoreans need not be alarmed about the universe or 
call in a guard, at least not for the mathematical center of the universe 
which is not its true center. Simplicius in his commentary on this passage 
( 5 1  1 . 26) reports that Aristotle in his special treatise on the Pythagoreans 
said that some people called the central fire the tower of Zeus and some the 
guard-post of Zeus. But Simplicius goes on to mention that a different 
source than Aristotle gave the name as the throne of Zeus. Elsewhere 
Simplicus says the Pythagoreans called the central fire hearth and tower of 
Zeus (in Ph. 1 355· 8-g) . Proclus gives the name as both tower of Zeus and 
guard-post of Zeus in several places (in Euc. go. 1 7- 1 8; in Ti. 1 . 1 99·3 and 
2 . 1 06.22 ) . Thus, it is clear that early Pythagoreans associated the central 
fire with Zeus, although the exact name seems to have varied somewhat. 
Oddly enough Aetius' "house of Zeus" is not mentioned elsewhere, and it 
would appear to be a later trivialization of the more specific "guard-post of 
Zeus" (similarly Boeckh 1 8 1 g: g6) .  

I t  is not possible to be sure, but the likeliest explanation of this connec
tion between Zeus and the central fire is the one provided by the later 
tradition (Simpl. in Ph. 1 355.8ff; Prod. in Euc. go. 1 4ff) ,  i.e. that the center 
of the circle is, along with the circumference, what determines its structure 
and is thus the natural place to put the god who holds together the struc
ture of the cosmos. At Physics 267b7 Aristotle himself identifies the center 
and the circumference as the "principles" of the circle, and argues that that 
which is continuously moved in the cosmos must be located at one of these 
points. Aristotle argues that the circumference is the place to locate the 
origin of the motion that governs the cosmos, but he implicitly recognizes 
the train of reasoning that would lead the Pythagoreans to place the con
trolling deity in the center. 

The rest of the titles given to the central fire by Aetius are not paralleled 
elsewhere in the tradition, and there is good reason to regard them as later 
accretions. It is hard to see how the fire can be called mother of gods 
(Rhea) at the same time as it is tied to Zeus. But Proclus may be referring 
to a similar tradition when he reports that the Pythagoreans called the pole 
(of the cosmos) the seat of Rhea (in Euc. go. 14 ) .  It has been shown else
where that Rhea played an important role in Xenocrates' system and was 
identified with the dyad (see F2oa) . Thus it is tempting to see the reference 
to Rhea as indicating an alternative interpretation of the central fire that 
sprang up in the early Academy. 

The last three titles in Aetius, "altar, continuity, and measure of 
nature," seem to be connected. Clearly Philolaus or other early Pythagoreans 
could have used the terms altar and measure, although their combina
tion with nature is unparalleled. However, the biggest problem is with 
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"continuity" ( avvoxi]) '  which first appears in philosophical usage in 
Aristotle and becomes common in later Greek philosophy, notably in Proclus 
and Damascius. Interestingly, Simplicius in his commentary on the Physics 
passage mentioned above (in Ph. I 355· 8-g) , while explaining the Pytha
gorean association of the center with Zeus, talks of the center as suited 
to "the goodness of the demiurge which produces stability and coherence 
(avVf1XIK6s) ." Shortly afterwards he remarks that in Aristotle's system the 
motion of the fixed stars is the measure of other motions. These may be 
chance similarities to the epithets in Aetius, but they suggest how those 
epithets could have been generated out of commentary on an original 
Pythagorean epithet such as "guard-post of Zeus." Thus, in light of the 
very suspect use of avvoxiJ and the fact that they are not paralleled in 
the early testimonia, the last three epithets in Aetius should be regarded 
as later additions. That the doxographer should, after first mentioning 
Philolaus' name(s) for the central fire, go on to introduce a list of all the 
names which he has encountered in a variety of sources seems very plausible. 

( 2 )  The arguments against the authenticity of the second part of this 
testimonium are numerous and strong, and Philip's characterization of 
Burkert's rejection of it as "an arbitrary simplification" ( I  g66: I I 8- I g ) ,  
without any attempt to  respond to Burkert's arguments (or Heinze's [ I  g65: 
74- I ] ) ,  is incredible. It is likewise hard to see how Guthrie ( I g62 : 285) can 
blithely assert that the testimonia about Philolaus' astronomy, including 
this entire testimonium, "present a single coherent system." The first part 
of the testimonium describes a system with the central fire in the middle, 
around which move ten bodies, including the earth and the counter-earth. 
We are explicitly told that the center is "first by nature" and the central 
fire is assigned this honorific position, although another fire is located at the 
periphery of the world. Aristotle's reports about the central fire also make 
clear that the center of the cosmos was regarded as the highest-ranking 
position and, as was mentioned above, he teased them for wanting to 
"guard" it (De caelo 293a i 5ff) . The second half of the testimonium, on 
the other hand, makes a sharp distinction between the perfection of the 
heavens which surround the universe and the earthly region with its lack of 
order at the center, a distinction which is prominent in Plato and Aristotle 
and the pseudo-Pythagorean writings (see Philolaus F2 I ) .  This clearly pre
supposes a geocentric system, and cannot be made to fit with the center of 
the cosmos as a position ofhonor occupied by a central fire, as it was for the 
early Pythagoreans whom Aristotle describes. Boeckh ( I  8 I g: I o I -2) did 
away with the contradiction by suggesting that Philolaus only considered 
the earth and its atmosphere to be the realm of change and disorder - but 
what then becomes of the counter-earth and central fire? The most distinc
tive features ofPhilolaus' astronomical system would be left out of consider-
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ation in what is clearly presented as an exhaustive threefold division of the 
universe. This serious contradiction between the two parts of the testi
monium is enough to lead to the recognition that they cannot be part of a 
coherent system and, since the central fire system of the first half is attested 
by Aristotle as early Pythagorean, we have no choice but to regard the 
latter half as a later system fathered on Philolaus. 

(3) The names themselves, which are given to the three divisions of the 
universe, are all perfectly possible for someone of Philolaus' date and there 
are contemporary and earlier parallels for the use of "Olympus" to refer to 
the outermost part of the heavens ( Parm. F I I ;  Hes. Th. 689; Horn. Od. 
20. 1 03, Il. I 5. I 93; Emp. F44) . However, the terminology of the second half 
is inconsistent both with the first half and with the terminology used in the 
genuine fragments of Philolaus. In the first half of the testimonium the 
outermost body which circles around the central fire (i.e. the fixed stars) is 
called "heaven" (ovpav6s) , but in the second half of the fragment not only 
is the outermost part of the universe called Olympus, but "heaven" is oddly 
given as the name for the innermost region, the region around the earth. 
Diels tried to eliminate this contradiction by excising "heaven" from the 
text of the first half and replacing it with "the sphere of the fixed stars," but 
this is unjustified and will not do away with the more serious conceptual 
contradiction between the two parts of the testimonium. In Fragments I -6 
of Philolaus, which set out his basic metaphysical principles and whose 
authenticity is vouched for by agreement with Aristotle's reports on the 
early Pythagoreans, "cosmos" is consistently used to refer to the universe as 
a whole. Thus, in F I ,  which we are told is the first line of Philolaus' book, 
he refers to the whole cosmos and everything in it as fitted together out of 
limiters and unlimiteds. I t  would be very odd for Philolaus to have then 
gone on later in his book to give us a division such as is found in the later 
part of this testimonium, where "cosmos" has the very restricted sense of 
"planets, sun, and moon" and includes neither the fixed stars nor the earth. 

In the Epinomis (977b) the heavens are praised as giving us knowledge of 
number, and people are urged to study them whether they call them Cos
mos, Olympus, or Uranus ("heaven") .  The use of just these three terms is at 
first sight striking, since they exactly parallel the names given to three parts 
of the cosmos in the second half of the testimonium about Philolaus. Some 
have thought that their use in the Epinomis shows that that dialogue presup
poses the tripartite division, and hence that the division could go back to 
Philolaus (Zeller I 923: 548 n. I ) .  Closer examination shows that this is 
unjustified (see Heinze I 965: 74· I ) .  The Epinomis passage treats the three 
names as synonymous and alludes to no division of the universe. 

(4) The parallels for the details of the threefold division assigned to 
Philolaus in A I 6  are found in the early Academy, and all indications 
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suggest that such systems arose from interpretation of the Timaeus and 
were later projected back on to the early Pythagoreans (Adrastus in Theo 
q8.22; Anon. Phot. 439b i 7  = Thesleff I 965: 239.2; Xenocrates F5, I 5, I 8, 
and in Plutarch, Q,uaest. Conviv. 745a - see Heinze I 965: 75) . The notion 
that the outermost part of the universe is "the purity of the elements" 
(e!AtKpiveta TWV O"Totxeiwv) is paralleled in the Neoplatonic commentators 
on Timaeus 32b3ff (Proclus, in Ti. 2.43,44,49) . 

(5) Finally, some of the specific language of the last part of A I 6  is clearly 
impossible for Philolaus. Both Boeckh ( I 8 I 9: roo) and Zeller ( I 923: 548 n. 
I )  recognized this. They explained it away by maintaining that, although 
the language was later, it was being used to describe conceptions that go 
back to Philolaus in the later part of the fifth century. The phrase "change
loving generation" ( <ptAOilETaf36f..ov yevecrews) is very reminiscent of the 
distinction between the unchangeable and the changeable in the pseudo
Philolaic F2 I (see especially llETaf36:f..f..ovTos yevcXToii) .  <ptAOilET6:f3of..os is 
late, first occurring in Sextus (M. r .82 ) .  

Testimonium A 1 7b 

Aetius, 2 .4. 1 5  (332 Diels = Stobaeus, Eclogae 1 . 2 1 .6d, 1 . 1 86 
Wachsmuth) TO Se TJYEilOVIKOV ev T� llEcramhc.p 1TVpl, omp 
Tp6mws oiKT]V 1TpoOmj36:A.eTo Tf)S Tov TiavTos < mpaipas) 6 
OT]IliOVpyos ee6s. 

3 < crq>aipas) Diels T1j . . .  < crq>aipa) Heeren 

[Philolaus locates] what is controlling in the central fire, which the 
demiurgic god set down under the sphere of the whole like a keel. 

A U T H E N T I C I T Y  

This report is given by Stobaeus after an account of how Philolaus ex
plained the nourishment of the world (A I 8) .  It is this context, along with 
the mention of the central fire, that shows that the report is in fact about 
Philolaus. It is clearly the case that much of the vocabulary in it is derived 
from later Greek philosophy (Burkert I 972 :  246 n. 38; Boeckh I 8 I 9: 96ff; 
Wilamowitz I 920: 2 .88) . TO T]yellOVtKOV "the controlling factor" is clearly 
Stoic and is probably derived from the rubric heading in the doxographers 
(i.e. "Where is the controlling factor located?" ) .  Similarly, 6 81"]1-ltovpyos 
6e6s ("the demiurgic god") is clearly Platonic and thus cannot belong to 
Philolaus (on 81"]1ltOvpy6s see Classen I 962) .  Boeckh argued that, despite 
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these intrusions, the central idea is Philolaic, as is, perhaps, the image of the 
central fire as a keel. However, it is hard to see how the image of the central 
fire as the keel of the universe makes sense unless a demiurge of some sort is 
assumed. The keel is the first thing the ship-builder constructs (for the 
image see Plato, Lg. 8o3a3-5) ,  and to call the central fire the keel makes 
less sense if no builder is assumed. However, other than this report (and the 
surely spurious F2 1 )  we have no evidence that Philolaus invoked anything 
like a derniurge. Aristotle assigns no such view to the Pythagoreans. I t  
seems most likely, then, that the image of the keel i s  also introduced by a 
commentator and that the whole testimonium is not so much a report of 
Philolaus' views as a description of the role of the central fire in terms of 
later philosophical conceptions. The only thing Philolaic about this report 
is the simple mention of the central fire. For the supposed image of the 
universe as a ship in Pythagoreanism see the commentary on F 1 2 . 
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Fragment 1 4  

Clement, Stromata 3 . 1 7  ( 2 .203. 1 1 Stahlin) a�tov Se Kcxi Tf)S 
<l>tA.oA.O:ov AE�EWS 1-!Vfli-!OVEVO"CXI" A.eyet 6 nvecxy6pElOS &Se· 

1-!CXPTVpEOVTCXl Se KCXi oi 1TCXACXIOi eeoMyot TE KCXi 1-!0vTIES, ws St6: 
TIVCXS Tli-!Wpicxs a l.jiVXCx T4) 0"001-!CXTI O"VVE�EVKTCXI KCXt Kcx66:1fep EV 

5 0"01-!CXTI TO\lT'P TE6CX1TTCXI. 

It is worth mentioning the text ofPhilolaus as well. The Pythagorean 
says the following: 

The ancient theologians and seers also give witness that on 
account of certain penalties the soul is yoked to the body and is 
buried in it as in a tomb. 

Compare: 
Plato, Gorgias 493a l  -3 i)Sfl yap TOV eywye Kcxi i)Kovcrcx TWV 
crocpwv, ws vvv t11-1e'is Te6vcxi-!EV Kcxi To 1-1ev crw�-16: ecrTtv ti1-1'iv crflllcx . . .  

Once I also heard from one of the wise that we are now dead and 
that the body is our tomb . . .  

Plato, Cratylus 400c 1 -7 Kcxi yap crf)�-16: TIVES cpcxcrtv CX\lTO [crwllcx] 
ElVCXl Tf)S l.jiVXflS, ws TE6CXI-!1-!EVfJS EV T4) vvv 1TCXpOVTl . . .  SoKOVO"l 
1-!EVTot 1-!0t 1-!0:A.tcrTcx eecrecxt oi 6:�-!cpi ' Opcpecx TovTo To ovollcx ws 
SiKfJV StSovcrfJs Tf)s l.jiVXfls &v Si] eveKcx SiSwcrtv, TovTov Se 
mpi[3oA.ov exetv, ivcx crc:t>�flTCXt, Secri-!WTfJpiov eiK6vcx . . .  

For some say that it [the body] is a tomb [cri)l-!cx, a play on O"WI-!CX, 
"body"] of the soul which is conceived of as buried in our present 
life . . .  However, it seems to me that the Orphics most of all adopted 
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this name since they thought that the soul was paying a penalty for 
what it had done and that it has this covering [i.e. the body] so that 
it would be kept secure [ cr�sTJTat, a play on cr&1-1o, "body"] ,  just as 
in a prison. 

Athenaeus 4· I 5 7C Ev�ieeos 6 nveayoptKOS . . .  ws q>TJO"I KAeopxos 
6 nepmOTTJTIKOS EV 5EVTEP'IJ Biwv EAEYEV ev5e5ecr6ot T4) O"WilOTI 
KOl T4) 5evpo j3t'IJ TaS a1TCxVTU>V �vxas Tlllc.>ptOS XCxPIV, KOl 
5tEl1TOcr6at TOV eeov ws ei lliJ llEVOVO"IV E1Tl TO\JTOIS EU>S &v EKWV 

5 ovTovs Mcr1J, TIAeiocrt Koi 1-!Eil_;ocrt Ell1TEcrovvTot TOTE AVIlatS. 5to 
TICxVTOS evAoj30VIlEVOVS Tijv TWV Kvpiwv 6:v6:Tocrtv cpoj3eTcr6at TOV 
l_;fiv EKOVTOS EKj3fivat llOVOV TE TOV EV T4) YTJP<t eO:voTOV Cx0"1TOO"lU>S 
1Tpocriecr6at, 1TE1TEIO"IlEVOVS TijV Cx1TOAVO"IV TfiS �VXfiS llETa TfiS TWV 
Kvpiwv yiyvecr6at yvWilTJS· 

Euxitheus the Pythagorean . . .  as Clearchus the Peripatetic says in 
the second book of his Lives, used to say that all souls were bound to 
the body and the life in this world in order to be punished, and that 
god decreed that if they do not remain here until he willingly frees 
them, they will meet with more and greater torments. Therefore 
everyone, keeping in mind this threat of the divine, is afraid to leave 
life of their own accord and only welcomes death in old age, con
vinced that this release of the soul is in accord with divine will. 

Aristotle F6o = lamblichus, Protrepticus 8 (47.2 I Pistelli) TtS &v 
oiJv eis TOVTO j3AE1TU>V oiotTO ev5otllU>V eTvot KOi 1-lOKCxptos, oi 
1rp&Tov eOOvs cpvcret crvvecrTOilEV, Ka66:1Tep cpocriv oi Tas TEAETas 
AEYOVTES, &crmp &v E1Ti Tlllc.>pic;x 1TCxVTES; TOVTO yap eeiws oi 

5 6:pxm6Tepot Aeyovcrt TO cpO:vm 5t56vm Tijv �vxi)v Ttllc.>piov Koi 
l_;fiv iw&s e1ri KoAO:cret llEyaAwv Ttv&v 6:1-!opTTJilCxToov. 1r6:vv yap i] 
crvl_;ev�IS TOIOVT'IJ Ttvi EOIKE 1Tpos TO O"WI-10 TfiS �vxfis. &crmp yap 
Tovs ev Tij TvppTJvic;x cpocri j3ocravil_;etv 1TOAACxKIS TOVS O:AtcrKOilEVOVS, 
1Tpocr5EO"IlEVOVTOS KOT' CxvTlKpV TOTS l_;&crt VEKpOVS, CxvTI1TpOOW1TOVS 

10 eKO!J"Tov 1rpos eKocrTov 1-!Epos 1Tpocropll6TTovTos. o\hws eotKev i] 
�vxi) 5tOTETCxcr6at KOl 1TpOcrKEKOAAficr6at Tiacrt TOTS oicr6TJTIKOTS 
TOV O"WilOTOS 1-lEAEO"IV. 

Who, then in light of this [the transitory nature of human affairs] ,  
would suppose that he is happy o r  blessed? Right from the beginning 
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we were all constituted by nature for punishment, as they say in 
the initiation rights. For it is an inspired saying of the ancients that 
the soul is undergoing punishment and that our life is chastisement 
for great sins. For the yoking of the soul to the body is very like 
something of this sort. For just as they say that the Etruscans often 
tortured captives by binding corpses face to face with the living, 
matching each part to each part, so the soul seems to have been 
stretched through the body and fastened to all the sensory organs of 
the body. 

A U T H E N T I C I T Y  

The best discussions of this fragment are found in Burkert ( r 972:  248) ,  
Wilamowitz ( 1 920: 2 .90) , Frank ( 1 923: 30 1 ) ,  and Bywater ( r 868: 49) ,  all 
of whom consider the fragment spurious. I regard the fragment as spurious, 
but for different reasons than those given by other scholars. It is quoted by 
Clement immediately after a quotation of the passage from the Cratylus 
given above. 

( 1 )  This fragment differs from many others whose authenticity has been 
attacked in that it does not contain any doctrines that are peculiarly 
Platonic or Aristotelian. Indeed, as the parallel passages from Plato and 
Aristotle show, all the doctrines mentioned in it are perfectly possible for 
Philolaus' lifetime. Thus, if it is a forgery, the motive must be something 
other than an attempt to claim that Philolaus anticipated Platonic and 
Aristotelian doctrines, although it could have been part of a larger work 
which as a whole had that goal. Nonetheless, scholars have thought that 
the similarity with the Platonic and Aristotelian passages suggests that the 
Philolaus fragment was forged with those passages in mind. Burkert thinks 
that the similarities with Aristotle's Protrepticus are particularly damning. 
However, despite some clear similarities in general conception, the only word 
actually shared between Aristotle and "Philolaus" is avl;ev�Js/cruvel;EVKTOJ 
(yoking/yoked) ,  and Aristotle does not even mention the O"WIJO/O"f)IJa 
(body/tomb) equation which is central in Philolaus. This equation does 
occur in both Plato's Gorgias and Cratylus, but of course this does nothing to 
prove that the Philolaus passage is a forgery, because the use of precisely 
these words is dictated by the etymological play. The precise combination 
of ideas found in F q  (body as tomb and this life as punishment) is not 
clearly paralleled in the other passages. However, I suggest that the simi
larities between these passages are just what we would expect from four 
different authors all describing the same point of view held by earlier think
ers, and there is no basis in the wording of the passages to conclude that one 
is based on the others. 
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One important connection that is made in the passage ascribed to 
Euxitheus is the tie between the view of this life as punishment for the soul 
and the prohibition on suicide as an attempt to avoid our divinely ordained 
penalty. This even suggests an argument for the authenticity of the 
Philolaus fragment. One thing we know for sure about Philolaus from 
Plato's Phaedo is that he preached a ban on suicide. F q  with its emphasis 
on this life as punishment for the soul would serve very well, then, as a basis 
for the ban on suicide for which we know Philolaus to have argued. But 
other features of F I 4  show that it is spurious. 

( 2) A second set of arguments that have been given against the authen
ticity of the fragment are based on its vocabulary and style. In vocabulary 
most doubts have been raised about the use of the word 6eof..6yo1. eeof..oyia 
is first attested at Plato, R. 379a, but Vlastos ( I 952: I02 n. 22) has shown 
that this passage does not at all suggest that Plato is coining a new term, 
but rather the opposite, since it is not marked in any way as unusual and is 
introduced by Adeimantus and not Socrates. Vlastos also points out that 
similar formations, like llETewpof..6yos, cpvcnof..6yos and llV6oMyos are com
mon and Empedocles (F I 3 I )  uses the phrase Cxllq>i eewv Myos. Wilamowitz 
felt that the style was not archaic, and Frank said that under some surface 
Doricisms there was an Attic clarity of style that belongs to a Platonist and 
not a Pythagorean of Philolaus' date. It is true that F I 4 has a clear style 
which is at odds with the more tortured structure ofF2 and 6. However, it 
is simply too short, and our evidence for Philolaus' style is too meagre to be 
confident that it could not have been written by Philolaus. 

(3) Since the equation of the body with a tomb is shown by the Platonic 
passages not to be Orphic, it is usually assumed to be Pythagorean. If this 
is so, the form of F 1 4  is odd in that it would seem to refer to early Pytha
goreans and Pythagoras himself as "ancient theologians and seers." Such 
language might be appropriate for Plato, who was not a member of any 
Pythagorean society, but seems awkward for someone who is a Pytha
gorean, as it suggests that the author looks on the view as in some sense 
removed from himself. Still we do not really know how a Pythagorean of 
Philolaus' age saw himself in relation to early Pythagoreans. He might 
have seen himself as an independent thinker in the tradition. The adjective 
"ancient" (TTaAa1oi) can have the connotation of extreme old age and is 
usually used this way in Plato, but it also can mean something like "of old," 
and could be applied by Philolaus to Pythagoras, who lived seventy years 
earlier (see Eur. Ale. 2 I 2 ) .  

(4) The greatest barrier to accepting the fragment as authentic is the way 
in which the word I.JJVXCx (soul) is used, for it is clearly used, as it is in Plato, 
as a comprehensive term embracing all the psychological faculties. We 
might suppose that Philolaus had anticipated this usage except that in F I 3  
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it is used in a much narrower sense as one among many psychological facul
ties, and meaning something like "life." Indeed, this is one of the strongest 
reasons for accepting F 1 3  as authentic, since it is hard to conceive of a 
forger writing after Plato using the word in this restricted sense. Thus, 
it seems very unlikely that F 1 4  can be genuine as well. This argument 
still has force even if the views ascribed to the ancient theologians are not 
those of Philolaus himself, since what is at issue is his own use of the word 
l.jJVXTJ· Whether he is using it to describe his own views or those of others is 
irrelevant. 

Fragment 1 5  

Athenagoras, Legatio 6 Kai <l>tMi\aos Se wanEp £v cppoup� 

TicXVTa tiTIO TOV eeov mp1EtAi)q>6a1 i\eycuv Kai TO eva eTvat Kai TO 
avcuTepcu Ti)S VATJS Se1Kvve1. 

And Philolaus, in saying that all things are encompassed by god as 
if in a prison, shows that he is both one and also above matter. 

Plato, Phaedo 6 I d6- I 0 Ti Se, w KeJ3TJs; OVK CxKT)KOOTE crv TE Kai 
211-ll-lias TIEpi TWV TOlOVTCUV [the prohibition against suicide] 
<l>1i\oi\6:ct> crvyyeyov6Tes; - OvSev ye craq>es, w 2c.0KpaTes. - 'Ai\i\0. 
!li)V Kai eyw E� &Koi)s mpi aVTWV i\eycu. & 1-leV ovv TVYXcXVCU 

5 CxKTJKOWS q>66vos ovSeis i\eyetv . . .  (6 1 e6) ilSTJ yap eycuye [Cebes 
speaking] , omp vvvSi) crV ilpov, Kai <l>ti\oi\6:ov ilKovcra, OTE Tiap' 
iJ1-1iv StlJTcho, ilSTJ Se Kai ai\i\cuv T1v&v, ws ov Seot TovTo Tioteiv· 
craq>es Se mpi aVTWV ovSevos TIWTIOTE ovSev CxKfJKOa . . .  ( 62 b2) 
[Socrates speaking] 6 iJeV ovv ev CxTioppfJT01S AEYOIJEVOS mpi 

1 0  avTwv Myos, ws ev TtV1 q>povp� EcriJEV oi  &vepcu1ro1 Kai ov Sei Si) 
EOVTOV EK TaVTT)S AVE1V ovS' CxTIOS1Sp6:crKEIV, !-leyas Te TlS 1-101 
q>aiveTat Kai ov p�Stos S1'iSeiv. ov 1-1evTot ai\i\0. T65e ye 1-101 ooKei, 
w KeJ3TJS, EV i\eyecr6at TO eeovs eTvat TJIJWV TOVS ETiliJEAOVIJeVOVS Kai 
TJIJCXS TOVS av6pc.0TIOVS EV TWV KTT)IJcXTCUV Tois eeois eTvat. 

What, Cebes? Have you and Simmias not heard about such things 
[the prohibition against suicide] in your association with Philolaus? 
- Nothing definite, at least, Socrates. - But even I speak only what 
I have heard about them. However, what I happen to have heard I 
do not mind telling . . .  
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For I [Cebes speaking] , to answer the question you just asked, 
have already heard, both from Philolaus, when he was spending 
time with us [in Thebes] , and earlier also from some others, that it 
is not right to do this. But I have never yet heard anything definite 
about it from anyone . . .  [Socrates speaking] What is said in the 
mysteries about these things, that we men are in some prison, as it 
were, and it is not right to release oneself from this nor to run away, 
seems to me to be something grand and not easy to see into. None
theless, this, at least, seems to me to be well said, Cebes, that the gods 
care about us and that we men are one of the possessions of the gods. 

A U T H E N T I C I T Y  

In order to understand the extent and nature of this fragment it is 
important to get clear about the context in Athenagoras. In The Embassy for 
the Christians (c. I 77 )  Athenagoras is defending Christians against three 
charges, the first of which is atheism. In sections four and five Athenagoras 
suggests that this charge has arisen because Christians say that God is one 
and that God is a distinct being from matter and completely separated 
from it. He then shows that these doctrines have been held by ancient poets 
and philosophers without their incurring the charge of atheism. Philolaus is 
the first philosopher mentioned, and is followed by mention of the Pytha
goreans Lysis and Opsimus before Plato and Aristotle are introduced. 

Consideration of the Philolaus fragment in this light shows that it is very 
likely that the statement that " . . .  he shows that he is both one and also 
above matter" is Athenagoras' own language, since this is the language 
he has used in section four earlier to describe Christian doctrine (TH..Iiv 
[Christians] 51mpovow &no Tfjs VAT)S TOV 6e6v, Kai 5e!Kvvovow ihepov �o�ev Tl 
eTval TTJV VAT)V OAAO 5e 6eov . . .  enei 5e 6 Myos T}�o�&v eva 6eov OyEI TOV To05e 
TOV naVTOS 'TTOIT)TTJV . . .  ) . Thus the only part that can be Philolaus' own 
words is the statement that " . . .  all things are encompassed by God as if in 
a prison." Even there the parallel with the Phaedo passage suggests that it 
may be only the expression "as if in a prison" that is being ascribed to 
"Philolaus." Now that the context of the fragment in Athenagoras is clear, 
the following points need to be made: 

( I )  If all that is being ascribed to Philolaus in F I 5 is the image of the 
prison (q>povp6: - for this translation see Strachan I 970) , it becomes doubt
ful whether it is based on any part of a book by Philolaus. It is more likely 
to be derived from a reading of the Phaedo either by Athenagoras himself or 
by his source. It is true that the Phaedo only talks of human beings as in a 
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prison, but the switch to "all things" being in a prison would be easy in the 
course of the tradition. 

(2 )  Although Athenagoras thus appears to have read the Phaedo as saying 
that Philolaus used the image of the prison for our life on earth, it still 
remains a question as to whether this is a good reading. Does the Phaedo 
passage really give us warrant to say that Philolaus used the image of 
human life as a prison as the basis for his argument against suicide? The 
text does not allow us to be absolutely sure about this, but close reading of 
it shows, so I believe, that Plato, at least, is not ascribing such a view to 
Philolaus. 

The name ofPhilolaus is introduced when Cebes asks for an explanation 
of the prohibition against suicide. Socrates is surprised that Cebes had not 
heard an explanation of these matters from Philolaus, but Cebes says that 
he has heard "nothing definite." Socrates then points out that he himself 
only speaks about them from hearsay, but that he will not mind telling 
what he has heard. This in no way suggests that what Socrates will report 
from hearsay is derived from Philolaus. The opposite is rather implied, 
since there is no hint that Socrates himself has even met Philolaus. His 
whole tone is of one who expects (with typical irony) to be informed by 
them, since they have had contact with Philolaus as he has not. 

Cebes then asks again for clarification of the reasons for the prohibition 
against suicide, admitting that he has heard that suicide is wrong both from 
Philolaus and others, but repeating that he has not yet heard anything 
definitive on the topic from anyone. Socrates tells him to be of good hope 
as perhaps some day he will hear such an explanation. Socrates then sug
gests that perhaps there is some reason to the prohibition and refers to the 
story told about suicide "in mysteries" (ev cmoppTJTOIS), which is where the 
idea of life as a prison and human beings as possessions of the gods is 
introduced. 

I submit that there is absolutely no connection made between Philolaus 
and the story that is told "in mysteries" here. If it is Philolaus' doctrine, 
Plato has done an amazing job of submerging that fact in his presentation. 
Cebes is called on as the one knowledgeable on Philolaus, and when he says 
he has heard nothing definite on the topic from Philolaus, there is no hint 
that Socrates is going on to tell us what Philolaus thought. Rather, the 
clear implication is that he is going to report what he knows of by hearsay 
as an explanation of the prohibition on suicide. When he presents that 
hearsay account he presents it as what is said in the mysteries. Guthrie 
( 1 962: 1 62 )  would have us believe "what is said in mysteries" refers to 
"the well known reticence of the Pythagoreans," but it is much more likely 
that the mystery religions and in particular the Orphics are meant (see 
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Xenocrates F2o) . Furthermore, the whole passage contradicts the notion of 
Pythagorean reticence. Socrates clearly expects that Cebes and Simmias 
have heard teachings of Philolaus and would be free to tell them, if he had 
said anything definite on the topic. 

(3) This is perhaps the best place to discuss one other aspect of the 
presentation of Philolaus in the Phaedo. On the basis of the fact that Cebes 
asserts that he has heard "nothing definite" ( ovSev crcxq>es) from Philolaus 
on the reasons for the prohibition of suicide, some scholars have concluded 
that Philolaus was a muddled thinker (see especially van der Waerden 
1 979: 385-7, who labels Philolaus a "Wirrkopf" partially on this basis) . 
While there is no way to turn the passage into a great compliment to 
Philolaus' philosophical acumen, to take it as the basis for writing Philolaus 
off as a dunce is an incredible overreading. 

First, what does the expression ovSev crcxq>es mean for Plato? Both Burnet 
( r 9 r  r :  on Phd. 57br  and 6 r b8) and Adam ( 1 902: on R 5 1  r e) point out that 
the translation "clear" does not capture the full force of crcxq>es. For Plato 
the adjective implies that an account is not just clearly expressed, but 
"definite" (Gallop) or "certain" (Burnet) in that it gives a sure or trust
worthy (in a philosophical sense) explanation of something. In the Republic 
the levels of the divided line are distinguished <rCXq>TJVEi<;l Kcxi O:crcxq>ei<;� (509d9) 
and in the Philebus Plato joins TO crcxq>es with TCxKplj3es and TCxATJ6EcrTcxTov in 
describing the highest art, so that Adam concludes that it often approaches 
the sense of"true. " In light of this, what Cebes seems to mean is that he has 
not heard from Philolaus an account of the prohibition against suicide 
which he finds philosophically sound (see also Gorgias 45 r e r  ) .  Olympiodorus 
in the scholia to the Phaedo passage (DK A r a) thinks that the remark in 
the Phaedo is a reference to Pythagorean teaching through riddles (81' 
cxivJy�<hwv) ,  but given the wide use of the phrase elsewhere in Plato to 
mean "nothing definite," this is also an overreading"that would need to be 
supported by some reference in the text to riddles. 

With this understanding of ovSev crcxq>es in mind, it can be seen that there 
are two primary ways of reading the remark. First, Plato could be indi
cating that he did not find Philolaus' account of the reasons for the pro
hibition on suicide philosophically sound. If this is so, Philolaus obviously 
had a lot of company, since Cebes says that he has never heard anything 
definite from anyone else either, and Socrates' remark that he should "re
main hopeful" suggests that in Plato's mind no one has given such an 
account. Certainly no philosophically definite account of the prohibition is 
given in the Phaedo and doubtless Plato considers the Orphic story oflife as 
a prison sentence given by god as still something that is ovSev crcxq>es. The 
other way of reading the passage is that Cebes heard nothing definite, not 
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because of any failure in Philolaus' account, but because ofhis own inabil
ity to understand. The tone of mock surprise in Socrates' question to Cebes 
could just as well be a joke at Cebes' expense as at Philolaus'. 

Fragment 22 

Claudianus Mamertus 2 .3  ( 1 05.5 Engelbrecht) Pythagorae 
igitur, quia nihil ipse scriptitaverat, a posteris quaerenda 
sententia est. in quibus vel potissimum fioruisse Philolaum 
reperio Tarentinum, qui multis voluminibus de intellegendis 

5 rebus et quid quaeque significent oppido obscure dissertans, 
priusquam de animae substantia decernat, de mensuris pon
deribus et numeris iuxta geometricam musicam atque arith
meticam mirifice disputat per haec omne universum exstitisse 
confirmans, illi videlicet scripturae consentiens, qua deo dicitur: 

1 0  mensura pondere et  numero omnia disposuisti . . .  
2 . 7  ( 1 20. 1 2  Engelbrecht) nunc ad Philolaum redeo, a quo 

dudum magno intervallo digressus sum, qui in tertio voluminum, 
quae TTEpi pue(Jwv Kai (Jhpc.vv praenotat, de anima humana sic 
loquitur: 

15 anima inditur corpori per numerum et immortalem ean-
demque incorporalem convenientiam. item post alia: diligitur 
corpus ab anima, quia sine eo non potest uti sensibus. a quo 
postquam morte deducta est, agit in mundo incorporalem vitam. 

non ego nunc rationum tramitem et nexuosissimas quaes-
20 tionum minutias revolvo, quibus haec probabilia quo voles 

adversante Philolaus efficit. in quae si quis vel curiositate vel 
studio forte fiagraverit, de ipso scilicet fonte hauriet. 

,3 nEPI AP16M!lN KAI METPOY G 

2 .3  The opinion of Pythagoras must be sought from his successors, 
since he himself wrote nothing. Among these I find that Philolaus of 
Tarentum was the very most distinguished. Teaching very obscurely 
in many volumes about understanding reality and what each thing 
signifies before he gives a pronouncement about the substance of the 
soul, he discusses in a marvelous way measures, weights, and num
bers along with geometry, music, and arithmetic, confirming that 
the whole universe has come into existence through these. He clearly 

4 1 0  
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agrees with the scripture in which it is said of God: "You have 
arranged all things by measure, weight, and number [ Wisdom if 
Solomon I 1 .  2 I ] .  

2 .  7 Now I return to Philolaus, from whom I have now digressed a 
great deal. In the third volume, which he titles On Rhythms and Mea
sures, he speaks in the following way about the soul: 

The soul is put into the body through number and a harmony 
that is immortal and at the same time incorporeal . And a little later: 
The body is loved by the soul because without it, it is not able to use 
the senses. After it has been drawn out of it at death, it lives an 
incorporeal life in the world. 

I do not now repeat the course of the reasoning and the involved 
details of the investigations by which Philolaus makes these things 
credible, no matter who the opponent is. If anyone is inflamed with 
regard to these matters by curiosity or zeal, he will undoubtedly 
draw from the source itself. 

A U T H E N T I C I T Y  

Claudianus Mamertus' report presents a number of puzzles concerning 
both the evidence he gives about Philolaus' writings and also the contents 
of the fragment that he quotes. The goal of Claudianus' book (De statu 
animae - sth century AD ) is to show that the soul is immaterial. While 
Claudianus is a Christian, he cites Philolaus, Archytas, Plato and others as 
pagan support for this doctrine. The most detailed discussion is to be found 
in Bomer ( 1 936: 1 43-54) , but see also Guthrie ( r 962: 3 I I - I 2) ,  Burkert 
( 1 972 :  247) ,  and Gomperz ( r 932: r 56 ) .  Burkert regards the fragment as 
spurious as does DK, but Guthrie, while having doubts about the wording 
of the fragment, takes it as presenting views that are possible for Philolaus. 

( r )  The first problems for authenticity have to do with the sources which 
Claudianus seems to have used for his citation of Philolaus. He refers to 
Philolaus as having written many volumes, although the best evidence we 
have suggests that Philolaus only wrote one short book (see the introduc
tion) . Second, he cites the fragments as coming from the third of Philolaus' 
many volumes and says that the title of the volume was On Rhythms and 
Measures, a title which is unattested elsewhere. All of this certainly makes it 
look as if Claudianus is using a collection of Philolaus' works that included 
a number of spurious writings. This is not surprising since we have frag
ments from these forgeries, and most of the Pythagorean forgeries are likely 
to have been completed long before the fifth century AD. Furthermore, that 
Claudianus' source was clearly influenced by pseudo-Pythagorean writings 

4 I I 
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is shown by the fact that he quotes a spurious fragment of Archytas imme
diately after quoting Philolaus (2 .7  [ I 2 I .5 Engelbrecht] ) .  It is, of course, 
still possible that one of the works that Claudianus had access to was the 
single genuine book of Philolaus, but clearly it was mixed in with spurious 
works as well, and the fragments that Claudianus reports must be subjected 
to careful scrutiny. 

(2 )  What connections are there between F22 and fragments which are 
likely to be genuine? It is noteworthy that there is no mention of limiters 
and unlimiteds, but the fragment does give an important role to number, 
and most importantly focuses on harmonia which is a central topic in Frag
ments I -7· However, a focus on harmony is common to both the genuine 
book of Philolaus and the forged Pythagorean writings, so that its presence 
is hardly decisive. However, the use of anima (l.jiVXTJ) in the fragment does 
not jibe very well with its use in F I 3. There it was used in a sense very close 
to "life," while here in F22 it clearly indicates the soul as the seat of all 
psychic activity. This in itself is a strong reason to doubt the authenticity of 
the fragment. 

(3) The idea that the soul is put into the body through number and 
harmony sounds plausible for Philolaus, but the description of that har
mony as "immortal and incorporeal" is problematic. No such honorific 
titles are assigned to harmony when it is discussed in F6. The tone of 
Fragments I -7 rather suggests that harmonies do come into being and pass 
away than that they are immortal. Of course it could be that it is only the 
harmony that establishes the soul in the body that is immortal. But since its 
function is precisely to join soul and body, should it not in fact perish when 
the soul is separated from the body? At any rate the adjectives "immortal 
and incorporeal" are reminiscent of the hymnic quality of the pseudo
Pythagorean literature and the spurious F I  I and F2 I of Philolaus. 

The most controversy has centered upon the use of the word "incorpo
real" ( Cx<YW!-lCXTos) to describe the soul. Aristotle's testimony about the early 
Pythagoreans (e.g. Metaph. g87b28) indicates that they did not distinguish 
grades of being and thus, for example, did not assign separate reality to 
numbers as Plato did (Burkert I 972: 32 n. 2 I ) .  This suggests that it is 
unlikely that they recognized any sort of existence other than corporeal 
existence, and hence that Philolaus could not have used the word Cx<YW!-lCXTOS. 
The word is not found in the fragments of the Presocratics, although later 
commentators starting with Aristotle use it to describe e.g. Xenophanes' 
god or Melissus' being. 

More significantly, the word is used in Plato's Phaedo. One of Socrates' 
arguments for the immortality of the soul is based on the affinity the soul 
has with what is divine, intelligible, and unvarying, in contrast to the body 
which is said to have affinity with what is human, non-intelligible, and 

4 1 2  
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never constant. At Phaedo 85e3ff Simmias, who has been identified earlier 
in the dialogue as having heard the teaching of Philolaus, is sceptical of 
Socrates' argument and responds by pointing out that someone might de
scribe the harmony of a lyre as c'x6pcrrov Ka:i CxO"WIJCXTOV Ka:i TiclyKO:A6v Tl Ka:i 
6eiov ("invisible and incorporeal and something very fine and divine") ,  
and thus as having affinity with the immortal. Yet, no one would want to 
say that the harmony continues to exist once the lyre is smashed, and in fact 
the physical lyre and strings seem to persist longer than the "divine and 
incorporeal harmony."  Simmias then goes on to say that he suspects that 
Socrates realizes that a harmony of the hot and cold and dry and wet is 
what "we" take the soul to be. Here we have a description of a harmony 
that is incorporeal and which is idenfitied with the soul, just as in F22, 
given by someone identified as having close connection with Philolaus. This 
is enough for Gomperz to conclude that F22 is genuine and states the views 
of the historical Philolaus which Plato was drawing on when he put these 
words in Simmias' mouth. Further, he argues that CxO"WIJO:TOS in F is used in 
a "pre-scientific" sense of"separate from the body," which also supports its 
authenticity. 

But what is really proven by the undeniable similarity between what 
Simmias says in the Phaedo and the contents of F22? The first point to 
emphasize is that there is also an important distinction between the two 
passages. Simmias implies that he would accept a doctrine of the soul as a 
harmony of the four opposites that constitute the body, and that he regards 
such a harmony as something incorporeal and divine. However, the whole 
point of his introduction of the example of the incorporeal harmony is to 
argue that it is not immortal. So that Simmias' words in the Phaedo are in 
direct contradiction with the description of harmony as immortal in F22. 

Burkert argues that the addition of "immortal" to "incorporeal" in the 
description of the harmony in F22 in fact shows that it was written in 
response to the Phaedo. The later forger recognizes, in the light of Socrates' 
further arguments in the Phaedo, that the soul cannot be the type of har
mony that Simmias describes, and while maintaining the view that the soul 
is a harmony "corrects" it to emphasize that it is an immortal harmony, 
thus hoping to avoid the problems raised by Socrates. 

(4) There is in fact considerable support for the idea that F22 was forged 
with the Phaedo and the commentaries on the Phaedo in mind. It is the most 
prominent place where Philolaus is mentioned in ancient literature, and 
would be a natural source for later forgers to draw upon. Moreover, there 
are two more significant parallels between the Phaedo and Claudianus' re
port. First, it is striking that Claudianus' emphasis on the obscurity and 
amazing nature of Philolaus' work is paralleled in the scholium on the 
Phaedo which derives from Olympiodorus ( = DK A 1 a) .  In an attempt to 
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explain Cebes' comment that he had heard "nothing definite" ( ov5ev cra<pec;) 
from Philolaus, the scholium asserts that "he taught through riddles (5t' 
aivty!-IC.nwv),  as was customary for them." Second, the noteworthy descrip
tion of the soul in F22 as loving the body, because without it it cannot use 
the senses, is strikingly paralleled by Socrates' descripton of the soul of the 
sensualist as "loving" (epwcra) the body (Phaedo 8 1 b) .  

The similarities between the Phaedo and F22 which are discussed above 
are such that it is hard to believe that these texts are independent of one 
another. Either F22 is from Philolaus' book and the similarities to the 
Phaedo represent Plato's borrowings from Philolaus, or F22 is from a work 
forged in Philolaus' name and largely based on the Phaedo. Guthrie sup
ports the authenticity of the fragment on the grounds that nothing in its 
substance is unparalleled in pre-Aristotelian Pythagoreanism. However, 
even Guthrie admits ( 1 962 : 3 1 2  n. 4) that the use of6:crwj..lcnoc; = incorporalis 
reflects the language of a later period . But when this is admitted, what is 
meant by saying that the fragment is authentic? Is it that it presents the 
"thought" of Philolaus in later dress? This is very problematic since the 
language used to convey an idea is clearly integral to the thought con
veyed. If all that is meant is that the fragment gives a prominent role to 
harmony and number, as we know Philolaus did, this is true of a multitude 
ofpseudo-Pythagorean writings. In this vague sense much of the later forg
eries can be said to preserve some of the substance of early Pythagorea
nism, but this is not the issue here. The issue is whether the fragment that 
Claudianus presents as a verbatim quotation of Philolaus, albeit translated 
into Latin, can be regarded as from the genuine book of Philolaus. The 
usage of the terms I.JIVXfJ = anima, and 6:crwj..laToc;, show that it cannot be. 

If we were to suppose the fragment genuine, it would mean that much of 
Socrates' argument for the immortality of the soul on the grounds of its 
affinity to what is divine and changeless ( 78b4-84b8) was drawn from 
Philolaus, including the specific phrase that describes the souls of the 
sensualists as loving the body. At the same time the doctrine of soul as 
harmony presented by Simmias will have to be seen as influenced by 
Philolaus' language describing the soul as put into the body through an 
incorporeal harmony. Thus, Plato will have drawn on Philolaus to support 
points presented both by his putative pupil Simmias and by Socrates. All of 
this seems very hard to swallow, and it is much more plausible to believe 
that a later enthusiast for Pythagoreanism, in his zeal to produce informa
tion on Philolaus and defend his honor, borrowed from the Phaedo in this 
haphazard way. 
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Fragment g 

Iamblichus, in Nic. I g.2  I eTepov yap Katpov �5iepevvav bri 
TIAeov TIWS Kai TETpaywvtcr6eVTos cmo Tf\S O"TIXT)OOV eK6ecrews Tov 
6:pi61JOV OVK eM:TTOVa meava E1TIO"Vj..lj3aive\ fPUCJEl xal. ou VOfL�· 
ws <pT)cri Tiov <l>tMi\aos. 

It belongs to another time to investigate further the no less impres
sive things that result by nature and not by custoJD, as Philolaus 
says somewhere, when the numbers leading up to a square number 
are set out in sequence. 

A U T H E N T I C I T Y  

lamblichus has been commenting on Nicomachus I .8, which says that each 
number is half of the sum of the two numbers on either side of it (e.g. 
4 = half of 3 + 5 ) .  He then digresses ( I  6. I I -20.6) to discuss the way in 
which the number 5 embodies justice. 5 is considered as the middle term if 
we set out in a series the numbers leading up to g (EKTe6evTwv yap O"TIX1100V 
TWV cmo j.lov6:5os j.IEXPIS ewe6:5os 6:pt6j.IWV - I 6. I 8-20)

' 
the first square 

number that is odd. Numbers above 5 are seen as having more than their 
share and committing injustice, and those less than 5 as being deficient and 
treated unjustly. Towards the end of this digression lamblichus says that he 
will put off to another time further investigation of "the impressive things 
that result, by nature and not by convention, as Philolaus says somewhere, 
when the numbers leading up to a square number are set out in sequence." 
Since everything else in this sentence refers back to language used by 
lamblichus in the preceding pages, it is clear that only the phrase "by 
nature and not by convention" is being assigned to Philolaus. Further, the 
addition ofnov ("somewhere") makes it sound very much as if lamblichus 
is simply quoting from memory. 
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The use of the distinction between nature and convention seems perfectly 
plausible for Philolaus in the second half of the fifth century, since it is 
reflected in the literature of the time, such as Aristophanes' Clouds, and 
Burkert accordingly ( I 972:  267) regards Fg as authentic. However, the 
idea that the properties of number are natural and not conventional would 
fit well in a hymn to number such as we find in the spurious FI I .  When 
dealing with such a brief statement it is impossible to be confident of its 
authenticity or spuriousness. Moreover, such a phrase, when considered 
independently of any context, tells us virtually nothing about Philolaus' 
philosophy. 

Fragment 1 0  

A Nicomachus, Arithmetica introductio 2 . I g  ( I  I 5. 2  Hoche) 
CxpJJOVia 5e TICxVTWS E� evaVTiwv yiveTat" ECJ'tl y&:p &:pfLOVlCl 

1tOAUfLLy£wv £vwaL� xtXl 8£xCl cppoveov-rwv aufLcpp6vYJaL�. 

3 crVj.icppacns G p CTVj.icpp6vacns er CTVIJCj>POVT)OlS SH 

A Harmony in every way arises out of opposites. For hannony is 
the unification of what is a lllixture of �nany ingredients and 
the agreeJDent of the disagreeing. 

B Theo Smyrnaeus I 2 .  I 0 Kat oi nveayoplKOt 5e, oTs TIOAAaxfJ 
ETIETat nt..6:Twv, TTJV J..IOVC11Ki]v <pacrtv evavTiwv crvvapJJoyi)v Kat 
Twv TIOAAwv evwcrtv Kat Twv 5ixa <ppovovvTwv crvJJ<pp6v11cr1v. 

B And the Pythagoreans, whom Plato follows in many ways, say 
that music is the combination of opposites, a unification of many 
things, and the agreement of the disagreeing. 

A U T H E N T I C I T Y  

This fragment is not attributed to Philolaus by Nicomachus or Theon (or 
by any ancient authority) , and Burkert ( I 972 :  249) is right to say that there 
is no reason to do so. Boeckh ( I  8 I g: 6 I )  suggests that it should be ascribed 
to Philolaus, but gives no compelling reasons. It is true that just a few lines 
before this Nicomachus ( I  1 4· I 3) quotes the first line ofF2 of Philolaus. But 
there is no hint that he has turned back to Philolaus here. 

Furthermore, the language and style of the definition suggest that it 
is a product of the pseudo-Pythagorean tradition. evc.u<ns does not occur 
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before Aristotle and is found only three times in the Aristotelian corpus (see 
GC 328b22 ) . Moreover, it is found four times in the pseudo-Pythagorean 
texts collected by Thesleff (pseudo-Archytas 20.4, "Hippodamos" 99· I 7, 
22 ,  "Megillos" I I 5.2 I ) ,  usually in combination with a word for harmony. 
The rhetorical pairing of words with the same or opposite roots (TTOAVJ..uyec.uv 
- EVC.U<rlS, q>pOVEOVTC.UV - O"VJ..lq>pOVTJCrlS) is more suggestive of the high-flown 
style of the pseudo-Pythagorean writings, including the forged fragments of 
Philolaus (e.g. F2 I ) ,  than it is of the genuine fragments. 

Fragment 1 9  

Proclus, in Euc. 2 2 . 9  Sto Kai 6 Oi\chwv TIOAACx Kai eaviJOCYTCx 
56yiJCXTO mpi ee&v Sta TWV iJcx&rJiJaTlKWV eiS&v 'liiJO:s avaSt5CxcrKE1 
Kat f) TWV 0v6ayopeiwv cpti\ocrocpia TiapaTIETCxO"iJOO"l TOIJT01S 
XPWiJEVT) TTJV iJVO"Taywyiav KOTaKPVTITEl TWV eeiwv SoyiJCxTWV. 

s Toto\hos yap Kai 6 ' lepos crviJTias Myos Kai 6 <l>tMi\aos ev Tals 
Bc:XKxms Kai OAOS 6 TPOTIOS Tfjs nveay6pov mpi ee&v U<pT)yi]crews. 

Hence, Plato teaches us anew many wonderful doctrines about 
the gods through mathematical forms, and the philosophy of the 
Pythagoreans using these as screens conceals the secret doctrine 
of their teachings about the gods. For, such is the whole Sacred 
Discourse, as is the Bacchae of Philolaus, and the whole manner of 
Pythagoras' instruction about gods. 

A U T H E N T I C I T Y  

This is, of course, not a fragment, but simply a reference to Philolaus. I t  is 
interesting for its reference to a book ofPhilolaus' called the Bacchae and for 
its characterization of the contents of that book. Prod us had just discussed 
the value of mathematics for philosophy in general and turned to consider
ation of the contribution it makes to the study of the various parts of 
philosophy. This application of mathematics to philosophy is part of the 
Pythagorization of the Neoplatonic tradition that was first developed in 
detail by Iamblichus (O'Meara I 989) . Proclus considers mathematics' role 
in theology first, and the reference to Philolaus comes at the end of that 
paragraph. His characterization of the Pythagoreans as using mathematics 
to teach secret doctrine about the gods fits well with his general attitude 
towards them elsewhere. O'Meara ( I 989) has shown that, while Prod us 
regards Plato and the Pythagoreans as revealing the same truth, he tends 
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to give Plato more credit than some Neoplatonists did, and sees him as 
more scientific than the Pythagoreans, who are presented as more mystical 
(O'Meara 1 g8g: 1 48, etc . ) .  This emphasis on Pythagorean mysticism is 
relevant to the evaluation of the likely contents of the book Prod us assigns 
to Philolaus, the Bacchae. 

Stobaeus is the only other author to mention the Bacchae, and he lists two 
fragments under that title (Fq and F 1 8) ,  the latter of which is lost except 
for the heading. It is likely that F 1 7 is genuine, so that we cannot easily say 
that this work was a later forgery. It is possible that Philolaus' book, which 
originally had no title or was known as Depi q>vcm.vs (On Nature) , was given 
this title in the later tradition. The other possibility is that the tradition 
about one genuine book is wrong and that Philolaus wrote other books 
including the Bacchae. However, the fragments from the Bacchae in Stobaeus 
deal with Philolaus' cosmology and astronomy, which surely must have 
been treated in Philolaus' book Depi q>vcrews, so that it is hard to see the 
Bacchae as a separate book. 

Since Proclus elsewhere gives us the information about Philolaus' dedica
tion of certain angles to the gods (A 14) ,  that material may be what he is 
referring to when he talks about Philolaus using numbers as a screen to 
cover the mystic doctrine about the gods. If this is the case, since the 
material in A 1 4  is unlikely to belong to Philolaus, it becomes more plausi
ble to think of the Bacchae as a book forged in Philolaus' name (perhaps as 
early as the late fourth century BC - see the commentary on A14 ) .  Certainly 
the title would fit well a book that was devoted to giving mystic teaching 
about the gods. In that case what are we to do with the references to the 
Bacchae in Stobaeus, and in particular with F 1 7, which on internal grounds 
appears to be genuine? It seems to me not impossible that the attribution 
of F 1 7  to the Bacchae in Stobaeus is simply a mistake. It may be that 
Stobaeus was aware of a book called the Bacchae, that some of the spurious 
fragments which he preserves come from it, and that from some confusions 
F 1 7 was assigned to it. 

Testimonium A3o 

A Athenaeus Mechanicus 4· I 2 (Schneider I 9 I 2 :  I o) TOVTi 
yap O:v TIS (eis) TrpayiJ<lTVJV Myov Wq>EAT)6eis cmeAeo!, ETriiJEAWS 
emcrT-rlcras eavT6v, eK Tau LleA<p!Kov eKeivov TrapayyeAIJOTOS i'j EK 
Twv L:Tp<hwvos Kai 'EcrT!aiov Kai 'ApxvTov Kai 'AplcrToTef..ovs 

5 Kai Twv 0:1\f..wv Twv TrapaTrArlcrla EKEiVOIS yeypacp6Twv. [The 
Byzantine paraphrase gives a different list of authors (Schneider 
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1 9 1 2 : 53) : . . . <l>tf-of-aov Kai AptcrToTef.ovs ' lcroKpaTovs TE Kai 
'AptO"TO<pcXVOVS Kat 'A1TOAAWViov . . . ] 

A Therefore, for [the composition of] a treatise for practical use, 
someone would benefit more from giving close attention to the 
famous Delphic precept, than from the writings of Strato, Hestiaeus, 
Archytas, Aristotle, and all the others who have written similar 
works. (The Byzantine paraphrase gives a different list of authors: 
. . .  Philolaus, Aristotle, Isocrates, Aristophanes, and Apollonius . . .  ] 

B Theophylact of Ochrida, Ep. 7 1  (Migne PG 1 26, 493A-B) 
1TWS s· &v O"TPOT1WT1Ki]V Kat YEWIJETptKi]v eis Ta\lTO crvvi]yaye Kai 
O"VVf)l.jJE TCx IJOKpols eptyyiots EK1TOA01 Stetpy61JEVa !JET' 'ApxvTav, 
IJETCx <l>tf-6t-aov, IJETCx TOV Aif-tov 'ASptav6v, IJETCx TOV EK1TTWTOV 

5 lliJlV 'lovf.tav6v. 

B How could he have united military science and geometry and 
joined together things long separated by great walls, following on 
Archytas, Philolaus, Aelius Hadrianus, and our banished julianus? 

A U T H E N T I C I T Y  

These two Byzantine sources ( the Byzantine paraphrase of Athenaeus and 
Theophylact [c. AD r roo ] )  both ascribe some sort of theoretical work on 
military science to Philolaus. Theophylact seems to be thinking of a work 
that combined the science of geometry with military matters (one thinks of 
the discussion of education in Republic 7 ) ,  while Athenaeus ( r st century Be?) 
was probably referring to a work on siege machinery, since that is the 
subject of his own work. 

As Schneider notes ( 1 9 1 2 :  53) ,  it would appear that the Byzantine ex
cerptor replaced names which he did not recognize in the list of Athenaeus 
with other names that were better known to himself, even if they appear to 
make little sense as authors of treatises on siege machines. Thus we can 
have very little confidence that this report has its origin in anything other 
than the fact that Philolaus was a name venerated at the time the para
phrase was made. There is no good evidence that Philolaus ever had any 
practical experience as a military man (the reference to his attempt at 
tyranny in D.L. 8.84 is a mistake) . The inclusion of Archytas' name on the 
list does make some sense, since he was a successful general at Tarentum 
(D.L. 8. 79) and is known to have both written on mechanics (D.L. 8. 79) 
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and been interested in mechanical devices (A ro ) .  I t  is tempting to think 
that Philolaus comes to be mentioned in such contexts simply because he 
was regarded as the teacher of Archytas (A3 ) ,  and hence was supposed to 
be a master on the topics in which his pupil excelled. 
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Sph. (255C 1 2 - 1 3) 350; (26 1 c6ff) 1 20; 
(262d3-4) 1 20 

Smp. ( 1 gob2-3) 272; (203e2) 323 
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Tht. ( 1 83a9) 1 34; ( 1 98c i-2) ' 74 
Ti. (22c 1 -3) 264; (29a 1 )  343; (32b3) 400; 

(33a7) 344; (34b10) 149; (35bd f) 1 68, 
375; (35c2-36a5) 375; (36a-b) 1 53; 
(36b2) 164; (37C7) 343; (37d3) 355; 
(39d) 2 n; (40c9) 389; (41e5) 242 n. 5; 
(43b2-5) 358; (47e33) 107; (54ai ff) 
362; (6oq) 303; (62c3ff) 2 1 6; (63a2) 
2 1 8; (67b5) 3 1 7; (69d6ff) 3 1 0; (69e2) 
3 1 7; ( 72c2) 3 1 7; ( 73d 1 ff) 3 ' 7; (73d2) 
303; ( 76q) 3 1 7; (77b1-6) 309; (8 1a6) 
1 38; (82e1 -83a5) 303 

Pliny 
.NH (2 .3 1 )  389 

Plutarch 
De am. pro!. (495e) 320, 32 1  
De an. proc. ( 10 1 7e) 377; ( 1 0 1 8c) 377; 

( 10 18e) 371 ; ( 1 0 1 9a) 371 ; ( 1 02 1 e) 369, 
37 1 ; ( 1022d) 377; ( 1 027d) 371 ; ( 1 028b) 
239, 243, 278, 28 1 , 288 

Defac. (923a) 245 n. 7; (938aff) 275; 
(938c) 275; (940b) 265; (940e) 275; 
(943f-944a) 372 

De genio Soc. ( 1 3, 583a) 2 
.Numa ( 1 1 )  261 
Quaest. conviv. (8) 1 94; ( 745a) 400 
Quaest. Pial. (3. 1 )  35 7 
Quaest. Rom. (268d) 351 
Rom. (8) 94 

Pollux 
(2.57) 1 1 8 

Porphyry 
in Ptol. (ed. During) (92) 379; (94-5) 379; 

(96.2 1 ff) 1 5 1 ,  162; (96.30) 1 63; (97.2) 
! 62 

VP (4, = DK 58C2) 248 
Prod us 

in Euc. (66.4) 9 n. 14; (66.7) 83; (90. 14) 

397; (90. 1 7- 18) 397; ( 1 66) 390 
in R. ( 1 .2 1 3. 1 )  1 63 
in Ti. ( 1 . 1 99-3) 397; (2 -43) 400; (2.44) 

400; (2.49) 400; ( 1 68c = 2.95.2) 358; 
( 1 68c = 2-95·7)  358; (2. 106.22) 397; 
(2. 1 68.28) 1 53; ( 2 . 188.9) 375; (2. 1 90.7) 
374; ( 2 1 9d = 2.257. 1 9) 358; (223e = 
2 .270-5) 357, 358; (224b = 2.2 7 1 . 1 8) 
358; (3. 1 5 1 . 1 -9) 389; (34oa = 
3·328. 1 3) 358 

Plat. Th. ( 1 .4) 383; ( 1 .5) 24; (3.7) 346 
Prodicus 

Pseudo-Pythagoreans (ed. Thesleff) 
Anon. Alex. (235. 1 )  343 
Anon. Phot. (237. 1 7) 340; (439b1 7  239.2) 

400 
Aresas (48-50) 3 10  
Aristaios (52. 12 )  349; (52 . 1 7) 350 

Brotinus (55.20) 349 
Butheros (59·5) 349; (59-7) 350 
Damippus (68.22) 343 
Diotogenes (73) 3 1 0  
Eurytus (88. 1 1 ) 99, 349 
Hippodamos (99. 1 7) 4 1 7; (99.22) 4 1 7; 

( 1 03) 3 1 0  
Kleinias ( 108.27) 349 
Megillos ( 1 15.2 1 )  4 ' 7 
Metopos ( 1 1 8) 3 1 0; ( 1 19. 15) 343 
Pythagoras ( 164·9- 12 )  349 
Theages ( 1 90) 3 1 0  

Ptolemy 
Harm. (2 . 1 3- 14) 371 ; (During 39· '4ff) 

1 5 1 ; (44. 1 )  1 5 1 ; (80. 1 6ff) 1 5 1  
Scholia in Euc. 

(654-3) 394 
Scholia in Platonem 

Phd. (61d) 2, 4 n. 3 
Seneca 

Jlfat. quaest. (3.29) 323 
Sextus 

M ( 1 .82) 4oo; (7 . 146) 201 ;  (7 . 147) 372; 
( 10.248) 352; ( 1 0.248-309) 22; 
( 1 0.276) 340; ( 1 0.3 16) 393 

p (3· ' 5 ' -67) 22 
Simplicius 

in De cael. (47 1 .  I ) 2 1 4; (47 1 .5ff) 26o; 
(5 1 1 .26) 397; (5 1 2.9ff) 242, 
245 n. 7 

in Ph. (60.22-68.32) 83; ( 1 354.2) 237; 

( 1 355·8-9) 397, 398 
Sophocles 

Aj. (762) 99 
El. (35 7-8) 1 1 2 
oc (935) ' 33 
O T ( 1 275) ' 33 
Fragments (558) 245 n. 7 

Speusippus (ed. Taran) 
(F48) 23 

Stobaeus 
( 1 .6 . 18  = DK 1 .478.33) 301 ; ( 1 .20. 1g) 

Strabo 
( 1 . 1 5) 94 
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Syrian us 
in Metaph. ( 1 04.9) 2 1 ;  ( 165.33) 346; 

( 1 75· 1 1 )  1 9  
Theo 

( 1 9. 1 4) 339; (20. 1 2 )  339; (22.5-9) 1 78; 
(55. 1 1 )  1 53; (56. !8)  1 53; (69.3) 37 1 ;  
(86. 15)  369; ( 103) 337; ( 1 06. 10) 1 6; 
( 1 48.22) 400 

Theologumena arithmeticae 

(6. 1 1 )  1 70; ( 14.6) 352; (44· 1 )  357; (5 1 )  
143; (52·5) 357; (63.25) 357; (74· 1 0) 
3 1 6; (8o.8) 353; (83.2) 355 

Theophrastus 
Char. ( 1 9.3) 2 2 1  
GP ( 2 . 1 2.5) 32 1 ;  (4. 1 )  32 1  
HP (8 .  1 .3) 321  
Lap. (30) 270 
Metaph. ( I I . I 9) 1 85; ( 1 1 a27)  22, 

23 n. 7 

433 

Thucydides 
( 1 .24) 1 95; (2.65) 1 1 2; (4·35) 144 

Timaeus Locrus (ed. Marg in Thesleff) 
(203.7) 99; (209/f) 375; ( 2 1 7ff) 3 1 0; 

(53-4· 2 1 9. 1 3- 16) 2 1 6  
Timon 

Xenocrates 
(F5) 4oo; (F9) 147; (FIS)  35 1 ,  4oo; (F18) 

4oo; (F2o) 409; (F23) 39 1 ;  (F28) 35 1 ;  
(Fs8) 372 

Xenophanes 
(A4o) 266; (A43) 265; (A47) 27 1 ;  (F7) 

33 1 ;  (F34) 1 26 
Ps.-Xenophon 

Ath. ( I )  95 
Zeno of Citium (SVF 1 )  

( 104-5) 275 
Zeno of Elea 

(F1 . 15) 108; (F1 . 2 1 )  108 
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( I ) Select Index of Greek Words and Phrases Discussed in the Text 

ayyeiov, 303 
ael, 1 09 
aetKivcnos, 343 
amra6i)s, 343 
at510S, I 27, I 3o 
cx\C76r]cns, 3 I 2, 3 I 4, 3 I 9 
ahla, 79, 83, 302 
ahtov, 83 
OvClyK<X, I 07-8 
avacpVO"IS, 32 I 
erneipa - 1TEpalvovm, 37, 39-40 
CrnEtpoV, 49-50, 62 n. I I ,  8 I 
CrnOTO��' I 60, 369, 374-7 
ap1e�os, 70, I 73-6, I 9o 
ap�6�w, 62, 107 
ap�ovla, I 38-40, I49-52, I 60-2 
ap�OVIKO(, o(, I 52 
apTIOTTEptaaos, I 86-90 
apxav, I I6 
apx�. 45, 78-92, 95, I 37, 1 97-8, 302, 322 
aaw�cnos, 4I2-I4  
&)(pt, 220- I 

ya, I 34 
yeyevfja6at, 1 34-5 
ytyvwaKW, 68-9, I I6- I8, I 75-7 
yvwats, I I 8, I 33 
yvwaov�evov, I I 8-2o 

se, 95 
Sexas, 353 
Sta�ovi}, 355 

Sie<ns, I 49, I 53, I 6o- I , I 64-5, 369, 373 
St' �etav, I 49, I 5 I ,  I 63 

Stopi�w, 44, 2 I 3 
Sfii\os, 40 
S6�a, 352 

1\yKecpai\os, 3 I 7- I 8 
�Spa, 3I 7 
eiSos, I 84-6, I9 1  
El<aaTOS, 67 
Et<cpepw, 14 
w, 228-9 
Mpyeta, 343 
WWOIS, 4I6  
trre!aaKTOS, 300- I 
nnyiyvo�m, I40 
epyoV, 1 05, I I I - I 2  
EQTW, I 30- I 

l']ye�OVIKOS, 400 

6<li\i\w, 323 
6eoi\6yos, 405 
6ewpn�a, 6o, 6o n. 9 

!aoTax�s, I 43 
txwp, 3o4-5 

Kcna!3oi\�, 299, 32 I 
KCX"TfxW, I45 
KEcpaM, 3 I 7- 1 8  
KOa�OS, 57, 97-9, 2 I 9-20 

i\ei��a, I 53, 3 7 I ,  375 
i\6yos, 66, 72, 8 I ,  200- 1 , 334 

1-'0:enlla, I 2, 72, 87, 1 79, 195, I97-8 
llTJTpOTTOAIS, 1 95-7 
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voew, 68-9, I 76-7 
VOVS, 69, 3 1 4, 3 I 7 

oTSa, 1 1 7- 1 8  
OAKclS, 394 
li�-LJ3pos, 304 
6�-Loios, 1 3 7-8 
OI!OIOTp61TWS, 25 I 
6�-Lolc..>l!a, 6o 
OI!O<j)VAOS, I 38 
6�-L<paMs, 3 1 9-2 1  
liVTa, 57, 1 03, 1 08 
ovpav6s, 399 

Tiapa6'-IJ3w, 303 
Tieplcrcrwlla, 276, 293 
mpl <pvcrews, 94 
TiicrTIS, 354 
TIAav fi, 1 33-4 
Tipay�-La, 57, 132 
1rpCiTos, 62 

pevo-r6s, 351 
pi�WO"IS, 32 I 

aa<pf)s, 409 
afilla, 4o4 
<rT)�-Lalvw, 1 93 
o-TOIXEiov, 83 

I N D E X  O F  G R E E K  W O R D S  

ovyl<Adw, 144 
crvAAa�, I49, I 6�-3 
ovvlo-rTJill, 62, 298 
ovvoxi'J, 355. 398 
cruo-rT)I!a, I 62 
a<paipa, 229-30 
O"Wila, 57, 392, 404 

Toivvv, 1 1 0 
TOiS KclTW, 2 1 8  
TptTT), 149, 1 53-6, 165, 376 

var.oe1ST)s, 2 7o 
u1rapxw, 79, 84, 86, 1 30, 1 36, 300- 1 
vmpoxi'J, 379 
V1T6&crls, 78, go- 1 
V1TOo-Tc:l61lT)' 2 7 5 
VTIOTIST]I!l, 78, 82, 9 I  

<patVOI!Ol, I I I 
<j)IAOI-(ETaJ30AOS, 400 
<pr.ey�-La, 305-6 
<ppovpc:l, 4o7 
<j)VO"IS, 96-7, 1 00, I 30 

xopeliw, 257 
xpeos, 300 
XPfilla, I 32 

(2)  Index of all words except the article occuring in the genuine fragments of Philolaus 
(Fragments 1 -6, 6a, 7, 1 3, 1 7 ) 

&sw=os. 6.8 
ad, 2.4 
ats1os, 6.2 
a!Soiov, 1 3.5, 13 . 7  
aia6T)O"IS, 1 3.4 
etAAOS, 1 7.5 
Ol!<p6TEpos, 5·3 
&v, 6.9 
avc:lyKa, 2.2, 6. 1 1  
Wcl<pV<JIS, I 3·4 
&vev, 4·3 
&ve[)Wmvos, 6.3 
CMlpWTIOS, I 3.6 
avoi!OIOS, 6. I 0 

&vw, 1 7·3· 1 7·4 
OvwTclTW, I 7. 5 
cnmpos, 1 .3, 2.3 (3) ,  2.5, 2.6, 2.9 (2 ) ,  2. 1 0, 

3.8, 6.7 
Crn-6, 5.2, 6a. 1 4, 6a. 1 5  (2),  6a. 1 6, 1 3.8, 1 7.3 
apa, 2.5 
ap16�-L6s, 4.2, 5.2 
apl!6�w, 1 .3, 7-2 
api!OVia, 6.2, 6.g, 6. 1 0, 6. 1 1 , 6a. 1 3, 6a. 18 
apT101TEplTTOS, 5·3 
apTlOS, 5.2 
apxi'J, 3·7· 6.7, 1 3.6 
apxw, q.2 
aV76s, 1 .4, 2.6, 2.8, 5·4, 6.3, 6.8, 1 7 ·3· 1 7.6 
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&)(pl, I 7 .2 

j3�acrravw, I 3·9 

ya, 4. I ,  5. I ,  6.4 
yap, 2.7,  4.2, 6a. I4, I3 .8, I 7·4· I 7.6 
YEV\IT]C11S, I 3·6 
yiyvo�o�m, 6.5, 6.9, I 7.2 
Y'yvc:xn:w, 3·7· 4.2, 4·3· 6.5 
yvwcns, 6.4 

�. 1 .3, 2.3. 2 .7. 2.8, 2.9. 5-2, 5·3· 6. I ,  6.7. 
6. I o, 6a. I 3  (2), 6a. I 5  (2}, 6a. I 6  (2), 6a. I 7 

(2) , 6a. I8, 6a. I 9, 6a.2o, 7-4 (2) , I 3·4 (2) , 
I3·5· I 3.6, I 3· 7  (3) .  I 7.2 

Sfi�os, 2.5 
S11Mw, 2.7 
S1a, 6a. I 3  (2), 6a. I 5, 6a. I 6, 6a. I 8  (2), 6a. 1 9, 

I 7·3 
SIEO"IS, 6a. I 9, 6a. 20 ( 2)  
SnrMos, 6a. I 8  
Suo, 5.2, 6a. I 9, 6a.2o 
tyl<Ecpa'-os, I 3.6 
Ef, 6.8, 6. I 2 
ETSos, 5.2, 5·3 
El�o�i, 2.2, 3.8, 6.2, 6.4, 6.8 (2) ,  6a. I 3, 6a. I 4, 

I 7.2, 1 7.4. I 7 ·5· I 7.6; oV"Ta, 2.2, 2.5, 3.8, 
6.4 

Els, I 7.3; �s. 6a. I5,  6a. I 6  
Els, 7.2, I 7.2 
8<, ! .3, 2.4 2.5 (2) , 2.8 (2) , 2.9. 6.6 
b<acrros, 5·4 
tl<chepos, 5·3· q.6 
�v, 1 .3, 1 .4, 2.6, 2.7, 6. I 2, 6a. I 6, 7.2 
tv6exo�o�a1, 6.3 
rnei, 2 ·4· 6. 7 
rn{, 6a. I 4, 6a. I 5 
rn1Stw, 6. w 
rnlyiyvo�o�m, 6.9 
rnhplTOS, 6a. I 7 
rn6ySoos, 6a. I4, 6a. I ], 6a. I9 (2 ) ,  6a.20 
epyov, 2. 7 
�crria, 7.2 
to-Tw, 6.2, 6.5 
exw, 4-2, 5-2, 6.2 

�c;>ov, I 3· 7 

1), 2.2, 2.3 (2) , 6-4 
f\Sfl, 6.8 

fi�-�Eis, 6.5 

fl�n6�10S, 6a. I 8 

eaMw, I 3.8 
&ios, 6.3 

i610s, 5.2 
laoTaxi]s, 6. I I 

Ka, 6.8 
Kai, 1 .4 (3), 2.3, 2.6 (2},  2 .7, 2.8, 2.9, 4. 1 ,  

5.2, 6.2, 6.3 (2) ,  6.4, 6.6, 6.7, 6 . Io, 6ai 3, 
6a. I 7, 6a. I 9  (2), 6a.2o, I 3·4 (2}, I 3·5· 
I 3.8 (2},  I 7·3 (2) ,  1 7.5 

K�ew, 7.2 
Kap6ia, I 3·3• I 3.6 
KaTa, I 7.6 
KaTaj3oM:, I 3·5 
K=exw, 6 . 1 2  
Kchw, I ].3, I 7·4· I 7·5 
KaTWTchW, I ]·5 
KElllCII, I 7 ·4 
KEcpa'-a, I 3 · 3 
KOO"IlEW, 6.8 
KOOI!OS, 1 .3, 1 .4, 2.6, 6.6, 6. 1 2, I 7.2 
�o�av, 4.2, 5 . I ,  6.3 
I!Eyas, 6a. I 4 
�o�i\ye6os, 6a. I 3 
�o�eiyWill, 5·3 
�o�e��w. 6. 1 2  

�o�ev, 2.7,  5.2, 6.2, 6.9, I 3·3 

1-lfpos, I 7·5 

�o�eaos, 6a. I 7, 7.2, I ].2, I 7.3, I 7·4· I 7.6 
llEO"O"CI, 6a. I 4, 6a. 15,  6a. I 7 

�-LETacpepw, I 7. 7 
�o�T,, 6.5, 6.9, I 7 .6 

llf1SE, 6. I I (2) 
�o�6vos, 2.4 
�o�opq.T,, 5·4 
vecha, 6a. rs (2) 
voew, 4·3 
v6os, '3 ·3 
otos, 4.2, 6.4 
o�os, 1 .4 
o�o�oios, 6.7. 6. I O  
6�o�6cpv�os, 6.8, 6. I o, 6. I I 
6�o�cpa�6s. I 3·4· 13 .7  
O�S, 6a. 1 3  (2) ,  6a. I 5, 6a. I 6, 6a. 18, 6a. 19  
Os, j-4, 6.6 

ooos, I ].6 
OOTIS, 6 .9 
OTI, 2 .5 .  6.4 
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·�mwv, 4.2 
ov, 2.4, 2.g, 4.2, 6.3, 6.4, 6.7 

ov6t, 3·7, 6 .7  
ov5ds, 4 ·3 >  6.4, 6. 10  

o<rre, 2.4, 2.5, 4 ·3  (2) 

oihos, 4·3 
o<rrws, 6a. 18 

1TOS, 1 .5, 2.2, 2.5 (2) ,  3.8, 4. 1 ,  6a. 1 8, 1 3.8 
1TEVTE, 6i1.1 9 

mpalvw, 1 .4, 2.3 (2) , 2.4, 2.6, 2 .8 (3) ,  2.9 
(2) , 6.6 

1repl, 6. 1 
1TEplO"O"cls, 5· 2 
1r!.av, 6.4 

1TOAVS, 5·4 
1Tptrylla, 6.2, 6.6 

1TpfrrOS, 7. I ,  1TpWTOS, I 3·5 

1Tp6s, ' 7·6 

�fl;walS, 1 3·4 

arwalvw, 5·4 

0"1TEplla, I 3.5, I 3.8 
ovy.V.eiw, 6. 1 2 
OVAA�, 6a. 1 3, 6a. 1 4, 6a. 1 5, 6a. 1 6, 6a. 1 7, 

6a.2o 
ovvenras, 1 3.8 

ovvap116l;w, 2. 7 
ovviO"TI)Ill, 6.6 

acpaipa, 7 .  2 

TE, 1 .4, 2 .3, 2.5, 2.6 (2) ,  2.8, 2.9, 4.2, 6.3, 
6.4, 13 ·5 

TOIWV, 2.4 
TOIOiiTOS, 6. I I 
•peis, 6a. 1 9 
•pha, 6a. 1 6  (2) ,  6a. 1 7  
•phos, 5.2 
Tp01TOS, 6.g 

wapxw, 6.5, 6. 7 
V1TO.a, 6a. 14, 6a. 1 6 
VnEVaVTiWS, I 7·4 
w6, 6.5 

cpafVOilOI, 2.4, 2 . 1 0  
cpva•s, 1 .3, 6 . 1 , 6.3 
cpvr6v, 1 3· 7 

Wlie, 6.2 
wv, 6.g (2) 
WO"aliTws, 1 7.6 

WanEp, 1 7 ·5 

437 



G E N E R A L  I N D E X  

No attempt has been made to list all occurrences, especially of common terms (e.g. limiters 
and unlimiteds) or names (e.g. Burkert). Reference should also be made to the Index locorum 
for the names of ancient authors. 

above and below, 2 1 1 � 1 2, 2 1 5�26 
Academy, 30, 35, 349�50, 352�3, 363, 370� 

4, 377, 385; attitude to Pythagoreanism, 
23�5, 152,  386, 391 

Achilles Tatius, 267, 269 
acusmata, 55, 248�9, 352 
acusmatici, 6, 7, 1 1, 1 2 
Aelian, 162�3 
Aelian the Platonist, 378�9 
Aetius, 1 66, 269, 394, 396�8 
air, 1 30, 145, 2 1 3, 2 1 5, 265, 295 
Airs, Waters, Places, 1 84 
aither, 145, 393, 395 
Alcmaeon, 9; as a Pythagorean, 10, 1 1 ;  

writings of, 1 5  n .  25, 95; skepticism, 
1 25�7; puts intellect in the brain, 3 1 8  

Alexander of Aphrodisias, 1 8o, 255�6, 28o� 
2, 284�8 

Alexander Polyhistor, 2 1 8� 1 9, 3 1 0  
Anatolius, 1 70, 3 15  
Anaxagoras, 9 ,  1 1 , 39, 42, 50� 1 ,  65�6, 95, 

1 04, 1 08, 1 27�9, 132,  145, 1 52, 200, 287; 
attacked by Philolaus, 49, 1 23; use of 
yiyvwaKelv, 1 1 7; astronomy, 241 ,  248, 
25 7�9; on the moon, 27 1  �4; puts intellect 
in the brain, 3 18  

Anaximander, 49�5 1 ,  8 1 ,  94, 104, 1 23, 202, 
2 1 4, 2 1 8, 260, 287, 300 

Anaximenes, 50, 1 08, 1 23, 2 1 4  
angles, 385, 387 
animals, 307�9, 3 1 1 � 1 2, 3 1 5, 3 1 8  
Anonymus Londinensis, 291 �4, 297�8 
antipodes, 2 1 7� 1 9  
Apollo, 338 
Apollodorus of Cyzicus, 4 

apotoml, 160, 369, 374� 7  

Archippus (?) ,  2, 3 
Archytas, 6, 7, 8, 1 0, 19, 3 1 ,  32, 54, 57, 1 56, 

1 68, 1 98�9, 339�40, 347, 356, 419�2o; 
knowledge of means, 1 68�9; music 
theory, 365�6 

pseudo-Archytas, 25 n. 9, 27, So, 143 
Aristaeus, 168 
Aristotle, 8, 14, 45, 167; account of 

Pythagoreanism, 1 7  n. 1 ,  28�3 1 ,  38�40, 
44, 4 7 n. I ,  56�64, 70�3, 76, 1 00, 1 06, 
1 59, 1 70; and the Timaeus Locrus, 1 9; and 
pseudo-Pythagorean writings, 20; on the 
relationship between Plato and 
Pythagoreanism, 2 1 ,  24, 1 59, 1 66, 373; 
failure to mention Philolaus' book, 26, 
3 1 �4; used Philolaus as a source, 28�3 1 ,  
34; reference to "so-called Pythagoreans", 
3 1 �4; says that Pythagoreans thought all 
things were numbers, 56�64, 1 73; use of 
apxt'J, 79�8o; on Pythagorean 
epistemology, 1 14� 1 5, 1 72; on Melissus 
and Parmenides, 1 2 1 ;  Pythagoreans talk 
only about physical world, 1 27; music 
theory, 1 53; knowledge of means, 1 68; 
odd and even in relation to limiters and 
unlimiteds, 1 79�85; on the Pythagorean 
one, 1 86�90, 202�9, 340; on Pythagorean 
cosmogony, 202� 1 3; on above and below 
in the cosmos, 222�6; on Pythagorean 
astronomy, 242�52; exhalations, 265; 
moon creatures, 272�3; harmony of the 
spheres, 280�2; on positions of numbers in 
the cosmos, 283�8; on disease, 291 ;  
psychology, 309, 318; on the navel, 3 1 1 ;  



G E N E R A L  I N D E X  

on Pythagorean psychology, 3 1 3, 329; on 
the soul as harmony, 326, 328; on the 
point-solid derivation sequence, 362-3; 
assigns no geometry to Pythagoreans, 
39 1 ; on the center and circumference, 397 

Aristoxenus, 3, 4, 6, 8; and music theory, 
1 53 

arithmetic, 1 94-9 
arithmology, !8, 55-6, 72, 368-74 
Asclepius, 353 
astrology, 385-91 
astronomy, 231 -88 
Athena, 337-9 
Athenagoras, 407-8 
atomists, 65, 1 29, 208 
atoms, 8, 37, 66, 68, 144 
attunement, 1 39; diatonic, 44, 73, 140, 1 50-

2, 1 56-g, 1 6 1 ,  1 6g, 365, 375; enharmonic, 
365; chromatic, 365 

authenticity; criteria for, 3 1  

Babylonians, 1 68, 388-go 
Bacchae: work by Philolaus, 1 6, 2 1 5, 270, 

4 1 7- ! 8  
Badham, 1 09, 1 33 
Barker, I 52, 1 55, 1 6 I  
Barnes, I 7, 28, 29 n .  14, 38, 43, 47, 65, 73, 

102 n. I, I03 n. 4, 1 04 n. 5, 1 08, 1 1 2, 1 2 1 ,  
132,  I 77, ! 82-3, 1 87-9 

Becker, I 74 
bile, 46, 87-g, 276, 291 ,  294, 297-8, 30 1-5 
blood, 46, 87-9, 29 1 ,  294, 297-8, 301-3 
bodies, 392 
body, 293-6; as tomb for soul, 402-6; loved 

by soul, 4 14  
Boeckh, 1 7, 26, 95-6, I 02 n. 1 ,  1 03 n .  3 ,  

148, 1 58-g, 1 76, 184, 2 I 6, 222, 263, 368, 
398, 4 !6  

Boethius, 1 6o- 1 ,  1 64, 364-5, 368-74 
books; by Pythagoreans, 8, I 5; by Philolaus, 

I 2 - I 6, 26, 30, 94, 292, 41 1 , 418 
botany, 1 5  n. 25 
brain, 86, 1 96, 307, 309, 3 I 7- 1 8, 322; in 

Alcmaeon g 
breath, 43, 45-7, 88, 2o2-5, 2 I I - I4, 2go

I ,  294-6, 298, 300, 329 
Breaths, 297 
Burkert, 3 n. 2, I 1, 1 7, 1 8, 2 1, 2 3 n. 7, 24, 

27 n. I 3, 3 1 ,  37, 42, 52, 55-6, 72, 94-7, 
I 02 n. I, I 1 1 , 1 1 8- Ig, 1 30- 1 ,  1 34-6, 142, 
I 44, I 62, 1 70, 1 75, 1 84, 1 90, 205-6, 2 1 7, 

220-2, 241 -2, 247-g, 25 1 ,  254-6, 267, 
273, 275, 27g-8o, 3o8, 3 1 I , 3 1 5, 3 1 8, 334, 
34o, 346, 352, 362, 366, 369- 7 1 ,  385-6, 
395, 398, 404, 4' 3 

Burnet, 26, 27 n. 1 3, 3 1 ,  243 n. 6, 268-g 
Bywater, 18 n. 2, 26, 27 n. I2 ,  79, 2 I 6, 323 

Calder, 5 n. 4 
Cebes, 1 ,  2, 7, I I ,  326-7, 408- 1 0  
Censorinus, 260, 277-9 
central fire, 42, 63, 78, 1 70, I95, 197, 202, 

2o5, 2o7- 15,  2 I 7- I 8, 228-g, 243-5, 25o, 
253, 257, 268-g, 278, 281 ,  2g6, 320, 373, 
396-8, 400- 1 

Cherniss, 32, 59, 6o n. 8, 2 7 1 ,  373 
Chrysippus, 1 96 
Claudianus Mamertus, I 6, 4I 1 
Claus, 3 1 2  
Cleostratus ofTenedos, 38g-go 
cold, 88, 1 96, 2 1 3, 290- 1 ,  294-300, 305-6 
comets, 240, 266 
comma, 1 6 1 ,  1 64, 365-6, 369 
convention, 4 15- 1 6  
cosmogony, 202-30 
cosmos, 87, 97, 2 18-20, 259-63, 283-8, 

32 I ,  ·394, 399 
counter-earth, 47 n. I ,  59, 75, 2 I 7, 240, 244, 

246-8, 253, 398 
Crantor, 24, 377 
Cratylus, 2 I 
criterion, 1 gg-2o 1 
Croton, 3, 6, 7, g 
Ctesias of Cnidos, 388 
cube, 1 70, 390, 394 
Cylon, 2, 3 
Cyrene, 5 

Damascius, I 66-7, 385 
daring, 284, 286 
debt, 300 
definition, 286 
Demetrius of Magnesia, 7, 1 5, 1 6, 93-4 
demiurge, 27,  I 49, 343, 362, 400- 1 
Democritus, I ,  4, 8, 3 1 ,  66, 1 23, I 3o, 1 63; 

astronomy, 241 ,  257-60, 388; on the 
moon, 2 7 I -4; on sense perception, 3 1 1 ,  
3 14, 3 1 9; plant embryo analogy, 3 1 2, 320 

Denniston, 1 10, I 33, I 73 
derivation sequences, 35 7-g; point-line

surface-solid, 358, 362-3, 386; powers of 
three, 373-4 
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determinacy, 67-8 
diaschisma, 1 64, 364-5 
diatonic attunement; see attunement 
Dicks, 241 ,  25 1 ,  254 
Diels, 94, 1 03 n. g, 1 33-4, 1 42 
diesis, 149, 1 53, 1 6o- 1 ,  1 64-5, 365-6, g6g, 

373 
Dillon, 3 1 5, 372 
Diodorus, I g6 
Diogenes Laertius, 93-5 
Diogenes of Apollonia, 8 I, 95, I go, I 32, 268, 

3 ' 8  
Dion, 1 3 ,  I4  
Dionysius I ,  5, I3  
disease, 79, 87-go, 276, 291 -3, 297-8, goi -

6 
dodecagon, 385, 387 
dodecahedron, 393-4 
Doric dialect, 1 9, 20, 27, 1 38, 142, I 56, 

2 I 5-I6, 323 
due season; see opportunity 

earth; motion of, 8, 243-4, 249-53, 257-9 

Echecrates, 4, I 1 ,  326-7 
eclipses, 240, 246-7 
ecliptic, 250-2 
Ecphantus, 8 
Egypt, 5 
elements, 4 1 ,  82, 1 03-4, 1 28, 293-4, 362, 

387. 390, 392-5 
embryo, 45, 88, I 97,  295-8, 3 ' I, 3 I 9-2I  
Empedocles, g ,  1 1 ,  42, 45, 5 ' ,  65, 73 ,  82, 

95-6, 1 27-9, 1 38, I 52, 287; as a 
Pythagorean, 1 o, I 5, 200; harmonia in, 
I 39-40, 1 43, 228; on the one, 203, 2o8, 
2 1 9, 228; astronomy, 24I ,  257-8; on the 
moon, 265, 2 74; on the sun, 26B; puts 
intellect in the heart, gog, 3 I 8; on the 
soul, 3 1 3, 330- 1 

Epaminondas, 4 n. g, 7 
Epicureans, 3 18  
Epicurus, 4 n .  g ,  I 44, 1 96 
Epinomis, 399 
epistemology, gg, 56, 58, 64-74· 84, 1 1 4-22, 

1 25-9> 1 33> I g6, I 4 1 ,  1 72-20 1 , 349 
Eratosthenes, 378-g; knowledge of means, 

1 68 
eternity of the world, 343-4, 355 
Euclid, I 48 
Euclides of Megara, 5 
Euctemon, 9 

Eudemus, 83-4, 260 
Eudoxus, 5 n. 4, 257, 3B5-9 I ;  knowledge of 

means, I 6B 
Euripides, 5 
Eurysus, 7 
Eurytus, 4-7, 34, 63, 70, 1B5 
Euxitheus, 405 
even and odd; see number 
excess, B8, 2gB, go6, 3 78-9 
exhalations, 261 -6 
experiments, 74, I 48 

fire, 1 0, 43, 1 96-7, 2 10- I I , 244-5, 262-6 
form and matter, 27, 52, 8o, 1 3 1  
Frank, 26, 32, 149-52, 1 59, 163-4, 20 1 ,  

240- 1 ,  3 ' 7  
von Fritz, 2 n .  1 ,  79, I I 6- 1 7, goB, 3 1 2- 1 3  
Furley, 247 , 330 

Galen, 3 1 B, 322 
gall bladder, 305 
genitals, 45, 86, 307, gog, 3 15, 322-3 
geocentric world view, 2 1 7, 243 n. 6, 280- 1 ,  

ggB 
geometry, 54, 87, I 70, 1 93-g, 2 14, 4 19  
Gillespie, 1 84 
glutinous, 1 96 
god (s) , 346-7,  362, 387-90 
Gomperz, 4 1 3  
Gorgias, 1 ,  94-5, 268 
Guthrie, ' 7, g8, 393-4, 398, 408, 4 1 1 

harmonia, 4 1 ,  46, 48, 53, 73, 8g, 1 07, 1 24, 
1 29, 1 38-4, , I 44-5, , 58-6o, 1 89, 2o6, 
2og, 228, 279-Bg, goo, 323-32, 4 1 2  

harmony of the spheres, 1 59, 255, 2 6 1 ,  279-
83 

head, 45, 307-9• 3 ' 5· 3 ' 7- I 8  
health, 356 
heart, 45, 86, 307-9, 3 1 2 ,  3 I 5, 3 18- 1 g  
hearth, 1 96-7, 205, 243, 245 n .  7, 320- 1 ,  

396-7 
Hecataeus of Abdera, 4 n. 3, 272 
Heidel, 6o, gg- wo, 143 
Heraclides of Pontus, 8, 98, 272 
Heraclitus, 6, g, 5 1 , 66-7, 73, 81, 1 33, 1 52 ,  

2o8; use ofytyvWa1<Etv, 1 I6- 1 7; harmonia 
in, 1 39-40, I 43, 228; on unity, 2 I 9, 228; 
destruction of the world, 262, 264-5 

Hermippus, 5, 1 2  
Hermodorus, 5 
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Herodorus of Heraclea, 24 1 ,  247-9, 2 7 1 -3 
Hicetas, 8 
Hipparchus, 2, 7 
Hippasus, 6, 7, 8, 10, 1 1 , 1 2 ,  34, 148; wrote 

no books, 1 5, 94; knowledge of means, 
1 68-70 

Hippocrates ofChios, g, 54-6, 72, 8o, 83, 
86, go, 1 37, 197, 266 

Hippocrates of Cos, 9 
Hippocratic corpus, 8o-3, 85, 8g-go, 1 72 
Hippon, 293; writings of 15 n. 25 
Holwerda, g6-7 
Homer, 65, 1 1 6, 1 25, 1 70 
hot, 45-6, 78-g, 82, 88-go, 196-7,  2 1 3, 

2 1 5, 245· 290- 1 , 293-30 1 , 305-6 
hypothesis, 78-g, go- 1 

Iamblichus, 20, 1 1 5, 1 69, 1 94, 3 1 5, 347, 4 15  
imitation, 6o 
incommensurability, 10,  55, 64 
injustice, 283-6, 4 15  
intellect; see mind 
Ion of Chios, 274 

justice, 56, ]6, 286, 359. 4 15  

Kahn, 1 7, 67, 95, g8, 108, 1 25, 204, 2 14, 
264, 283, 307, 3 1 1 , 3 19  

Kirk, 66, 94, g6, g8 
knowledge; see epistemology 

Lausus, 148 
leimma, 1 53, 37 1 ,  375 
Lesher, 1 1 6- 1 7  
Leucippus, 144 
Levin, 152, 1 56-7, 1 62 
light, 358-9 
light and heavy, 2 1 6- 1 7  
like to like, 1 38, 141  
limiters and unlimiteds, 10, 37-53, 54, 69, 

72-3, 89, 102- 1 3, 1 1 5, 1 28-g, 1 32 ,  1 40, 
r 6o, r 66-7; and knowledge, 1 20-3, 1 25-
g, 1 92-3; limit and number, 1 76, 350; 
relation to odd and even, 1 78-93; in 
cosmogony, 202-15, 227, 245; in the 
human body, 298; established by god, 
346-7; unlimited received by the decad, 
353 

line, 352, 362-3 
liver, 291 ,  304-5, 309 
Lloyd, 74, 76, 78-g, 82, 297 

Lonie, 305 
love and strife, 1 29, 1 39, 287 
Lucania, 2 
Lucian, 356 
Lydus, 337-8, 35 1 -3 
Lysis, 2, 4 n. 3, 7, 34, 407 

Macrobius, 326-7 
Mansfeld, 143, 2 1 7- 1 9  
mathematici, 6 ,  7 ,  1 1 ,  1 2 
mathematics, 54-6, 7 1 -3, 84, r 7g-8o, 1 94-

5, 1 97-20 1 ,  209, 4 1 7  
matter, 35 1 -2 
means, 54, 1 49, 157 ,  167-70 
measurement, 74, 76 
mechanics, 8, 4 19  
medicine, 75-6, 78-9, 84, 87 ,  1 26, 289-

306 
Meineke, 143, 1 76 
Melissus, so, 8 1 ,  1 1 7, 1 2 1 ,  1 23, 1 27-8, 1 30, 

132-3, 1 37-8, 208, 228; as a 
Pythagorean, 15 n. 25 

Menecrates, 294 
Meno, 6, 14, 30, 45, 88-g, 289-3o6 
Meno, 79 
Metapontum, 2, 3, 6 
meteorology, 258-9 
Meton, g, 260 
Milesians, 2 1 4  
military science, 4 1 9  
milky way, 240, 266 
Milo, 2, 3, 7 
Minar, 2, 3 n. 2, 33 
mind, 46, 56, 76, 1 1 7, 286, 3 1 2, 3 1 8- 1 9, 

340· 358-g 
mixture, 283-7 
Mnestor; writings of, 15 n. 25 
monad, 339-40, 345, 358 
moon, 240, 246, 248, 25 1 , 253, 257-8, 26 1 ,  

263-5, 267, 27o-6 
Mourelatos, 67, 1 44 
multitude and magnitude, 1 1 5 
musical intervals, 24, 54, 68, 7 1 ,  147-65, 

378-9 
music theory, 1 53-4, 364-80; Pythagorean, 

147-8 

nature, 94-7, gg- r oo, 1 24-6, 1 32-3, 4 15-
1 6  

Nausiphanes, 4 n .  3 
navel, 45, 86, 1 95, 1 97, 307-9, 3 1 5, 3 19-2 1  
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Neoplatonists, 345-6, 349, 4 18; attitude 
toward Pythagoras, 20-2, 24-5 

Neugebauer, 278, 389 
Newbold, 387 
Nicomachus, 1 6, 19, 1 94, 3 15-16, 365, 369-

70; on multitude and magnitude, 1 15 ;  on 
music theory, 1 54-8, 1 6 1 ,  1 63, 165; on 
means, 1 69- 7 1  

night and day, 249-50, 253 
number, 38-39, 48, 54-77, I 72-93, 334, 

4 1 2- 1 4; generation of, 6 1 ,  202-2 1 1 ;  odd 
and even, 59 n. 7, 73-4, 1 78-g 1 ;  even
odd, 1 78, 1 8 1 ,  186-go; location in the 
cosmos, 283-8; in the spurious fragments, 
345-63; definition of, 355 

number mysticism; see arithmology 
number; one, 63, 1 78-g, 1 86-go, 202-1  1 ,  

228-g, 284-8, 338-40, 345-7, 359, 36g; 
two, 284-8, 351 -2, 359, 363; three, 358, 
369-74, 377; four, 302, 3 1 5 - 1 6, 357, 359; 
five, 285-6, 357-8, 415 ;  six, 357, 359; 
seven, 285-8, 335-g, 357-g; eight, 357; 
nine, 372; ten, 5g, 75, 246, 348, 350, 352-
4, 360-2, 372; thirteen, 366, 369-73; 
fourteen, 369; twenty-seven, 368-73; 
thirty-four, 375-7; thirty-six, 375-7; 
seven hundred and twenty-nine; 277-g, 
373 

Numenius, 20 
Nussbaum, 68, gg, 1 02 n. 1, 1 03 n. 3, 

1 03 n. 4, I 1 0, I 16- 18, 1 2 1 -3, 1 3 1 ,  1 33, 
I 35-6, I 75-7 

Ocellus, 1 9, 2 1 ,  343, 356, 393, 395 
Oenopides of Chios, g, 25 1 ,  260, 278-g 
oily, 1 96 
Olympiodorus, 3, 4 n. 3, 409, 4 1 3  
Olympus, 399 
O'Meara, 20, 3 1 5, 36 1 ,  4 1 7  
On Ancient Medicine, 65, 78-g, 82, 88-go, 

1 25-7> 297 
On Fleshes, 294 
On the Nature of Man, 294 
On Regimen, 1 52 
On Sevens, 2 1  7-1 g 
one and indefinite dyad, 2 1 -4, 27, 1 3 1 ,  

1 5g-6o, 1 66, 207, 339, 358, 363, 
386 

Onetor, 337-8 
opinion, 283-6, 352, 359 
opportunity, 56, 76, 283-8 

opposites, 47, 52; in Alcmaeon, g; in 
Anaximander, 49-50 

Opsimus, 407 
Orpheus, 33 
Orphics, 402, 405, 408-g 

parallax, 249, 252-3 
Parmenides, g, I I, 39> 50-3, 56, 65, 67-8, 

72, 1 00, 1 32-3, 137,  229, 295; as a 
Pythagorean, 1 0, 15 n. 25; on knowing, 
I I  7, 1 20, 1 26-7; use oflimit and 
unlimited, 1 2 1 -2, 1 28; cosmology, 202, 
2 14, 245, 247, 257, 26 ! 

participation, 6o 
pebble arithmetic, 1 85, 1 9 1 ,  204, 2 1 3  
perception; see senses 
Petron, 294, 304-5 
Phaedo, 5, 1 1 , 3 1 ,  35, 78, 9 1 ,  275, 308, 3 1 3, 

326-3 1 , 405-9, 4 1 2- 14  
Pherecydes, 95 
Philebus, 25, 40, 52, 7 1  n. 1 9, 1 02, 1 06, 1 2 1 ,  

1 80, 340 
Philistion, 294 
Philip, 28, 29 n. 14, 398 
Philip of Opus, 246 
Philo, 337-g, 353 
Philoponus, 33, 272-3 
phlegm, 46, 87-g, 276, 29 1 ,  294, 297-8, 

30! -6 
Phlius, 4 
planets, 24 1 ,  244, 248-g, 252-4, 258-61 ,  

277 
plants, 307-g, 3 I I - I 2, 3 1 5, 3 1 8, 320 
Plato, 4, 5, 8, 1 1, 45; use of mathematics, 1 o, 

55, 76, 279; plagiarism, 1 2- 1 5, 25, 1 06 n. 
7; relation to Pythagoreanism, 2 1 -5, 63-
4, 386; failure to mention Philolaus' book, 
3 1 ;  use oflimiters and unlimiteds, 38, 40, 
52, 7 1  n. 1 9, 1 06, 1 2 1 ,  1 67; on hypothesis, 
79, go- 1 ;  use of musical ratios, 149-5 1 ,  
1 53, 1 57, 1 62, 1 64, 375; knowledge of 
means, 1 68; astronomy, 241 ,  260- 1 ;  
destructions by fire and water, 262, 264; 
harmony of spheres, 281 ;  medical views, 
293-4, 303-4; psychology, 308- 1o, 
33 1 -2; use of the number 1 0, 350; five 
solids, 393 

plurality, 39-40, 67-8; pluralists, 1 27  
Plutarch, 3 ,  4 n .  3, 1 94, 262-3, 274-5, 281 ,  

320, 357, 3 7 1 , 376-7, 385 
point, 352, 358, 362 . 



G E N E R A L  I N D E X  

Polybus, 294 
Porphyry, 378-g 
precession of the equinoxes, 257 
prison, 407-8 
Proclus, 357, 375, 385-go, 397 
Prodicus, 305-6 
Pythagoras, 2, 3, 6, 7, 8, I O, 249; author of 

tripartitum, I 4; wrote no books, IS ,  356; 
source of all true philosophy, 20, 25, I 59; 
in the doxographical tradition, 22, I 66; 
Xenocrates' account of, 24; first to use 
Koo�os, g8; music theory of, I 47-8, I 56; 
knowledge of means, I68; on the moon, 
274; harmony of spheres, 28I ; on the soul, 
327, 33I ; on flowing matter, 35 I ; cube of 
3 controls the moon, 372; on the five 
solids, 393 

Pythagorean; definition of, g, 1 I ;  way of life, 
I O  

Pythagoreanism; identified with Platonism, 
20 

Pythagorean pseudepigrapha, I 7 n. I, 35, 
I 43; characteristics of, I8-2 I ,  25-g, 8o, 
I 56, I 66, I 94> 242, 308, 3 10, 4 I4, 4 I 7  

Proclus, I6, I g, 20, 23, I 94, 4 I 7- I 8  
Protagoras, I 
psychic faculties, 75, 307-23 
Ptolemy, I S I  
punishment of soul, 404-5 

ratios; whole number, 73-4, I 2g, I 47-50, 
I 58, I 6 I ,  I 63, I65, I 74, I 82, I 8g-go, I 93, 
280-3, 334, 368- 7 I , 375, 378-g 

Raven, 26, 29, 3 I ,  38, I 4 I 
reciprocal subtraction, I 64 
regular solids, 36 I ,  392-4 
Republic, 64, 76, I SO- I ,  I 62, I 74, 20 I ,  28 I ,  

358 
resid ues, 293 
retrograde motion, 254 
Rhea, 35 I -2, 397 
riddles, 409 
right and left, 222-6 
rooting, 45-6, 86, 307-g, 3 I 9-2 I 
Ross, 33 
Ryle, I g  n. 3 

Satyrus, I 3  
scale; see attunement 
sciences, 87 
Schofield, I 7, 37, 48, 58, 59 n. 7, 68 

schisma, I 64, 364-5 
Scoon, I 3 I -2, I 34 
senses, 45-6, 66, 3 I  I - I 2, 3 I 9; in Alcmaeon, 

9 
separation, 283-7 
Sextus, I gg-2oo, 393 
ship imagery, 394, 40 I 
Ship ton, I 40 
Sicily, 5, 7 
Simmias, 2, 7, I I ,  78, g i ,  243 n. 6, 326, 329, 

409, 4 I 3  
Simplicius, 84, 226, 242-3, 280, 397-8 
skepticism, 6s-6, I 25-g, I4 I  
Snell, I I6- I 7  
Socrates, 4, 7, 2 I ,  3 I 8, 330 
soul, 334; tripartite, 27, 3 I o; world soul, 27, 

I 49, 34I -4, 375; and number 286; as a 
harmony, 3 1 3, 323-8; materialistic view 
of in Philolaus, 328-3I ; immortal, 330-2; 
entombed in body, 402-6; incorporeal, 
4 1 2- I 3; loves the body, 4 I4; see also 
psychic faculties 

Speusippus, 3 I ,  35; identifies Platonism with 
Pythagoreanism, 23-4, 386; on the decad, 
350, 355, 359-6I ; and point-line-surface
solid sequence, 352, 362-3 

sphere, 42, 2 1 0- I I ,  229-30, 245, 392 
square, 385-gi 
stars; fixed, 253, 255-8 
Stobaeus, I 6, I 56, I 58, I 72, 227, 262, 4 I8  
Stoics, 262, 275 ,  2gi -2, 3 I 8, 323, 343, 35 I  
Stokes, 205 
structure, 70 
sub- and supralunary spheres, 27, 343 
substratum, I 3 I  
suicide, 1 2 ,  327, 330, 405, 408-g 
sun, 240, 246, 248, 250-3, 257-8, 264, 266-

70, 274, 28I 
supervenience, I 40 
Syrian us, 20, 34 7 
Szlezak, I 9 n. 5 

table of opposites, 34, 4 7 n. I ,  I 43, 1 79, 
225-6 

Tannery, I48-g, I 58, I 64, 365-6, 368, 3 7 I ,  
385, 387-8 

Tanin, 23 n. 7, 359, 36I 
Tarentum, 4, 6, 8, 337, 4I9 
Taylor, A. E., I 84-5 
tetrachords, I 53 
tetrak!Js, 356 
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Thales, 35 1 
Theaetetus, 54, r 69, 392, 394 
Theo, r 6  
Theodorus, 5 ,  9 ,  55-6 
Theologumena arithmeticae, 76, 3 1 5- 1 6, 323 
Theophrastus, 8, 167, 185, 394; identified 

Platonism and Pythagoreanism, 22; on 
Pythagorean music theory, 1 5 1 -2, r 62; 
on Pythagorean astronomy, 242-3; on 
astrology, 389 

Thesleff, r8, 20 n. 6, 25 n. 9, 337 
Thrasyllus, 3 78 
Thrasymachus ofSardis, 293, 302-3 
Timaeus, ro, 44, 76, 343-4; as plagiarized, 

1 2- 14, 25, 2 1 5; commentaries on, 24, 
361 -2, 3 7 ' · 373-4> 376-7, 378-9, 385-7· 
390, 400; relation to pseudepigrapha, 3 1 ,  
35; music theory of, 1 49-5 1 ,  1 57, 1 64, 
375-7; means in, r 68-9; above and below 
in, 2 1 5 - 1 9; destructions by fire and 
water, 262; astronomy of, 279; theory of 
diseases, 292-3; psychic faculties in, 308; 
cosmic piety of, 349; on flowing matter, 
35 1 ;  tied to derivation sequence, 358; 
construction of the world soul, 375-7 

Timaeus Locrus, 19, 2 1 ,  r68, 374 
time, 43, 47, 2 1 3, 296 
Timon, 5, 1 3  
Thebes, 2, 4 n .  3 ,  7 
tone, 368-9 
transmigration, 330-2 
triangle, 385-91 
trite, 149, 1 53-6, r 65, 376 

understanding; see mind 
up and down; see above and below 

Verdenius, 94 
Vlastos, 405 
void, 43, 47, 62 n. r r , 66, 204-5, 2 1 3, 296 
vortex, 1 29, 258-9 

Wachsmuth, 1 33 
Wackernagel, 1 1 9 
van der Waerden, 148, 240- r 
water, 262-6 
\Vest, ro8 
Winnington-Ingram, 1 56, r 65 
womb, 298-9, 3 1 9-20 
Wright, 268 

Xenocrates, 3 1 ,  35, 1 47, 273, 353; attitude 
to Pythagoreanism, 24, 386; identifies the 
dyad with Rhea, 351 -2; emphasis on 
triads, 372 

Xenophanes, 65, 1 25-6, 265, 331 

year; solar and lunar, 55, 75; great, 75, 26o, 
264, 276-9 

Zeller, 33, 1 73, r89, 263 
Zeno, 9 
Zeus, 387, 397-8 
Zhmud', 1 5  
zodiac, 387-90 
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