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Preface

The aim of this study is to situate Claudius Ptolemy within the social and epistemological
context of his time and place of activity. These latter coordinates are the second century
CE and Alexandria. The social context is the Roman Principate of Hadrian and Antoninus,
and Alexandria as the capital city in the specially important province of Egypt, governed
by an equestrian prefect. The thesis argues that Ptolemy seriously engaged in a basic arena
of social competition in this context, which is knowledge. I shall study the ways in which
Ptolemy can be shown to engage in such competition, from the display of his astronomy
on an inscription to his magnificent presentation of the Almagest, and mainly through a
deliberate self-presentation as a philosopher-mathematician. I will only explore in detail
the works that have been considered early in Ptolemy’s production, mainly because in them
we can find many more clues to Ptolemy’s self-definition.

My basic influences are Reviel Netz’s studies on the social milieu of the Hellenistic
mathematicians, both as part of his The Shaping of Deduction in Greek Mathematics (Netz
1999) and of Ludic Proof (Netz 2009). On the period explored here, the recent approaches
to scientists collected in Konig and Whitmarsh’s Ordering Knowledge in the Roman Empire
(K6nig and Whitmarsh 2007) have been very inspiring. There is also the volume with col-
lected papers edited by Gill, Whitmarsh, and Wilkins Galen and the World of Knowledge
(Gill et al. 2009), although the numerous digressions of Galen on his writing context not

only provide possible parallels for Ptolemy, but also produce envy for the evident contrast

vii



viii PREFACE

with Ptolemy’s silence.

The main contribution of this dissertation is the contextualization of a crucial mathe-
matical author, Claudius Ptolemy, within the intellectual world in which he lived, including
philosophy, literary traditions, rhetorical practice, and patronage.

Now I will briefly explain the contents of the chapters. The first three chapters deal
with individual works, respectively with the Canobic Inscription, the Harmonics, and the
Criterion. In the fourth chapter I will analize formal characteristics observable in the dis-
tribution of the text in these three works —which I will study within the context of ancient
education- as well as in others. The fifth chapter addresses a specific social connection
of Ptolemy, dealing with the dedicatee of half of his extant works, Syrus, for whom I will
propose an identification. In the first part of this chapter the rest of Ptolemy’s works are
reviewed, so it is a good place to look at for the contents of individual works. In the sixth
and final chapter I explore the similarities and the differences between the self-presentation
in the Almagest and in the three works studied in the first chapters: with this aim I analyze
both the preface of the Almagest and an epigram preseved before the preface.

Finally, my thanks go first to the scholarship provided by the Spanish Ministerio de Ed-
ucacion for four years’ almost full-time dedication (FPU ref. AP2008-04105), then to Jaume
Sastre who decided to share with me his interest in the history of ancient mathematics and
helped me greatly in the first stage of my research, and to Reviel Netz who tutored my stay
of three months (from September to November 2010) at the Department of Classics at the
Stanford University. Reviel Netz also kindly read the chapters of the thesis in a first phase
of redaction, making very useful criticisms of which I hope to have taken advantage. I also
thank the organizers of symposia at the University Carlos III of Madrid (2010) and at the
University of Manchester recently (2013), and to my research group, ‘Graecia Capta’, in the
Department of Greek Philology at the University of Barcelona which organized the ‘Second
Sophistic Seminars’, because in all these places I have been able to present and discuss my

research. I also thank Mar Marquez who has kindly read and corrected some of my papers,
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helping me with such an important matter as scientific communication. As regards the
members of my department, Ernest Marcos read nearly the whole manuscript of the thesis
in the summer of 2013 in a record timing. Pau Gilabert read and commented a paper on the
Criterion; the chapter on the Canobic Inscription was read and feedbacked by Jaume Portu-
las. I also thank the members of the comitee, who will read and evaluate this dissertation.
And finally I thank my tutor Francesca Mestre, who has been supporting and encouraging
me in many ways throughout the whole process, both conceding me the relative freedom
I wished for my project, and making always very useful suggestions about the general aim
as well as the details regarding the style of the text. It goes without saying that, despite
the help of all these people and the many more which I have omitted, the errors I have

commited are only mine.
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Introduction

This study is going to be about the mathematician Claudius Ptolemy —mostly known by his
astronomical treatise Almagest— and his working context. Alexander Jones summarizes the
communis opinio about our subject in the following way in his introduction of a volume of

collected essays about Ptolemy’s influence.’

Among the scientific authors of the ancient Graeco-Roman world, none gives
us such a strong impression of writing for posterity as Ptolemy. He lives in
a time when learned and eloquent men seek and attain public adulation and
private patronage, when the physician Galen performs dissections of pigs and
sheep before the elite of Rome and when the sophist Alexander the ‘Clay Plato’
dazzles the Athenian masses as much by his grooming and deportment as by his
declamation. From this milieu Ptolemy is utterly remote. Outside of his books
he is nothing; no contemporary mentions the man, and no later account of his
life or person will preserve an authentic report. He addresses his books without
flourish to a certain Syros, about whom we know nothing, and in them there is
no personality, no reference to himself as an observer, scholar, and theoretician,

no allusion to his environment.

My aim throughout will be to qualify this picture. Perhaps the crucial question would be:
does our lack of information about Ptolemy imply that he is ‘utterly remote’ from Galen’s
world, from orators, and from the quest for private patronage?

It is true that Ptolemy’s personality almost disappears in his books, but this is common

to the mathematical style of all times: it is for this reason that we have indeed very little

Jones 2010, xi.

xi



xii INTRODUCTION

information about the social class within which ancient mathematicians were active (Netz
1999, 279). Reviel Netz studied the texture of Greek mathematical texts, showing how its
precise formal restrictions function as definition of genre (Netz 1999, chapters 1-6). Mathe-
matical treatises do traditionally not allow for digressions: the mathematical text is always
performing mathematics. So we don’t have the opportunity to learn about Ptolemy’s social
milieu in the same way that we learn about Galen.

The demography of ancient mathematics seems to provide negative evidence for the
question whether mathematics played an important role in the political and social arena:
in the same work Netz showed that mathematicians were a tiny group basically without
school structures (Netz 1999, 277-292).

Probably the peak-moment in the demography of Greek mathematicians was the Hel-
lenistic period, with a focus in Alexandria. Netz studied the common aesthetics of the net
of mathematicians that can be seen operating in this period, who, as we know from the
preserved letters introducing the treatises, wrote their treatises for each other (Netz 2009).
From this period we have the evidence that Eratosthenes —who was nevertheless not only
a mathematician— enjoyed the patronage of the Ptolemaic Alexandrian kings.

In the Roman period the scenario seems to be different from Hellenistic times: we don’t
hear anymore about mathematicians sending treatises to each other, and the topics of their
works are less specialized. The treatises of Vitruvius, Hero, and Nicomachus show an at-
tempt to make accessible large bodies of technical knowledge to non-experts: Vitruvius is
the clearest case, since he writes his treatise for Augustus, and he presents the contents
—-which extend not only to architecture but also to many other branches of the sciences— in
an elementary way. Hero of Alexandria, perhaps less obviously so, also tried to connect var-
ious technical disciplines and introduce them with philosophical comments. Nicomachus
wrote treatises on elementary mathematics and music theory that could have served to
understand Plato’s mathematics. Ptolemy, although perhaps the most mathematically de-

manding among these authors, shows analogous features: his Almagest is a systematization
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of Greek astronomy, as he himself declares, and his preface is full of Platonic philosophy.
Perhaps this preface is the only exception to Jones’ assertion that Ptolemy addresses his
books to Syrus without flourish. However, it is an important exception: the Almagest was
a big work in 13 books. As part of her recent dissertation about technical ecphrasis, Court-
ney Roby studied these general characteristics of technical treatises in the Roman world, in
connection with the context of their authors (Roby 2010).?

Does this not suggest that mathematicians entered to some extent the world of common
knowledge in Roman times? What appear to be the first treatises of Ptolemy —the Canobic
Inscription, the Harmonics, and the Criterion— seem to address recognised disciplines per-
taining to the enkyklios paideia: astronomy, music, and logic. Of course, not every leisured
Roman was interested in these disciplines as in rhetoric —which was necessary for public
life— but nevertheless there was a demand for it. The extant elementary treatises on as-
tronomy and music are an evidence for this, as well as the casual remarks on astronomy
and harmonics in authors such as Plutarch and Philo of Alexandria. Then there is at least
the theoretical possibility that some individuals were interested in reaching an advanced
knowledge in these areas as an extension of their intermediate education. It is then possible
that Ptolemy had began his career as one of these individuals. Ptolemy’s dedicatee Syrus
may have been another such individual.

Given my objective of assessing the degree in which Ptolemy was in the mainstream
Graeco-Roman culture, I will seek thoughout my dissertation for features of Ptolemy’s
works occurring in non-mathematical authors. The more such features I am able to col-
lect and explain, the more I will be able to claim that Ptolemy was within the world of his
more visible contemporaries.

Now I will discuss specific bibliography on Ptolemy. To my knowledge, there is no
previous study focusing on the social milieu of Ptolemy, Roby’s above-mentioned disserta-

tion being perhaps the closest approximation to it. However, the philosophy in Ptolemy’s

*See on Vitruvius, Ptolemy and Hero e.g. Roby 2010, 259-60.
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works, which will have a fundamental role for my study, has been studied both by Liba
Taub (Taub 1993) -although she did not include the wholly philosophical treatise Crite-
rion— and later by Jacqueline Feke in her dissertation (Feke 2009). These were probably the
first comprehensive studies of Ptolemy’s philosophy after that of Boll in 1894 (Boll 1894). A
very important contribution in between was that of Anthony A. Long, with an essay about
Ptolemy’s Criterion to which I owe much (Long 1988).

While Taub emphasised how problematic was the ascription to Plato or Aristotle of
Ptolemy’s philosophical opinions, necessarily questioning some of Boll’s assertions, Feke
successfully demonstrated the coherence of Ptolemy’s philosophy throughout all his works,
and contextualized it within the Middle Platonic and Aristotelian commentary tradition
of his time. However, since Feke’s aim was basically to show Ptolemy’s coherence, she
neglected issues such as the possible evolution in the use of philosophy in Ptolemy’s works,
the immediate plausible context of Ptolemy’s philosophy in his Alexandrian education, and
the motivation for the use of such philosophy in his works. These are precisely the factors
on which I will focus, or rather, the factors towards I will zoom out.

The scientific aspect of Ptolemy has been well studied, especially for individual works.
The bibliography is large, so I will only provide the references which have been most useful
for my study, and the ones which are more relevant in general. Thus, for the Canobic Inscrip-
tion we have the important paper by Hamilton, Swerdlow, and Toomer showing that the
inscription predated the Almagest (Hamilton et al. 1987), and Swerdlow’s more recent study
about the last part of the inscription, to which I am indebted for his study of the possible
relation between the astronomical part and the musical section at the end (Swerdlow 2004).
Only a year later came Jones’ edition and annotated translation of the inscription, which
sets my starting-point for the discussion of the placing of the inscription (Jones 2005a).
Jones’ edition of another astronomical inscription, the so-called Keskintos inscription, has
also been important in my assessment of the context of the inscription by Ptolemy (Jones

2006).
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As regards Ptolemy’s Harmonics, the first name that comes to mind is that of Andrew
Barker, who, apart from translating and annotating the major part of the Greek corpus of
musical theorists, including Ptolemy (Barker 1989), also made an important contribution
to the understanding of the mathematical part of Ptolemy’s Harmonics in a more recent
book (Barker 2001). Again Barker is responsible for my survey of the Aristoxenian and
the Pythagorean traditions of music theory in the Roman world, which he studied between
these two projects (Barker 1994). The book by David Creese on the harmonic canon is also
very interesting because it focuses on an important device used by Ptolemy in his treatise
(Creese 2010).

For the mathematics in the Almagest, we have the useful study of Pedersen, which I
have used also for my account of the Planetary Hypotheses (Pedersen 1974, rev. ed. 2010).
There are many publications by James Evans that serve as a good introduction to Ptolemy’s
astronomical methods and to ancient astronomy in general (Evans 1984, Evans 1999). The
now classical translation of the Almagest is that of Toomer, which comes with a summary
introduction (Toomer 1984).

The Almagest is perhaps the work with most bibliography, although not especially mod-
ern: this is mainly due to the critical attention it received following Duhem’s controversial
essay which suggested a non-empirical intention for various branches of ancient natural
science (Duhem 1990, 1st ed. 1908). This was especially influent for astronomy, in particu-
lar in the case of Ptolemy’s Almagest, perhaps the ancient text where Duhem’s thesis could
best be tested. In part this controversy produced the influential book by the astronomer R.
R. Newton, The crime of Claudius Ptolemy (Newton 1977), with extreme accusations against
the empiricity and the sincerity of Ptolemy’s methods. This has generated a vast amount of
literature, of which I will cite only some instances (Goldstein 1997, Lloyd 1978, Geus 2004).

It is interesting to quote Lloyd conclusions about his survey of Duhem’s controversy:*

Where we may well agree that the astronomers (like other scientists) often

*Lloyd 1978, 220-1.



xVvi INTRODUCTION

simplified their problems and sometimes advanced positions for the sake of
argument, Duhem again exaggerated in representing Greek astronomical hy-
potheses in general as adopted purely for the sake of calculations. Dynamical
and other physical factors, as well as considerations of mathematical simplicity,

could be appealed to in deciding between theories.

Let us now go on with the rest of the works. Ptolemy’s astrology is not very well represented
in recent bibliography, although again Anthony A. Long published an essay focusing on a
topic relevant for my short survey of Ptolemy’s Tetrabiblos, the philosophical debate over
the principles of astrology (Long 1982). There has been published a relatively recent edition
of the text for the Teubner collection, by W. Hiibner (Hiibner 1998).

Relating to the most technical extant works of Ptolemy, the Analemma and the Planis-
phaerium, Nathan Sidoli’s dissertation about the applied mathematics used by Ptolemy has
been very useful for my assessment of Ptolemy’s methods and aims in these difficult trea-
tises (Sidoli 2004).

About the Geography and the Optics I will say very little, but it would be useful to pro-
vide some bibliography: the whole Greek text of the Geography has recently been the object
of a new edition in two volumes, with a German translation (Stiickelberger and Grasshof
2006), and Berggren and Jones had previously translated and annotated the theoretical chap-
ters (Berggren and Jones 2000). A good introductory treatment of the methods used by
Ptolemy in this work is provided by Geus (Geus 2013). Sidoli in the mentioned thesis also
deals with the Geography, as well as with the methods of the Optics. For the latter work,
there is the annotated translation by A. Mark Smith (Mark Smith 1996), and a comparative
study of the mathematical methods of Ptolemy’s sources by the same author (Mark Smith
1999). Lejeune edited the surviving Latin version in an exemplary edition with a long in-
troduction (Lejeune 1989). In relation to Ptolemy’s mathematical methods in general, and
more introductory than Sidoli’s treatment, we have a synoptic survey of Ptolemy’s works

by Germaine Aujac (Aujac 1993).



xvil

Now I turn to modern bibliography on the context of Graeco-Roman mathematics not
specifically on Ptolemy. I have already mentioned two representative books by Netz. From
around the same date, we have a monographic study by Serafina Cuomo on the Late Ancient
mathematician Pappus of Alexandria (Cuomo 2000), and a collection of essays by herself
on technology and culture in the Greek and Roman worlds (Cuomo 2007). In the preface I
have also mentioned the collection edited by J. Konig and T. Whitmarsh, with some essays
on scientific texts (Konig and Whitmarsh 2007).

As regards other cultures, a similar work has been done by Robson, who studied the
mathematics of Ancient Mesopotamia (e.g. Robson 2008). More generally on ancient sci-
ence, we have the abundant bibliography by Geoffrey E. R. Lloyd, especially focusing on
a comparative study between Greek and Chinese science and medicine (e.g. Lloyd 1996,
Lloyd 1990). I will not deal in detail with medicine in my study, so I will not attempt to
show the state of the question in this discipline. However, I will repeat the reference I
made in the preface about the volume of collected essays edited by Gill, Whitmarsh, and
Wilkins (Gill et al. 2009), which is important for Galen’s context, as well as Mattern’s study
on Galen’s rhetoric and self-promotion (Mattern 2008).

As regards rhetoric and competition in general in the ancient world, Gleason’s study
on the strategies of the sophists has been important for me (Gleason 1995). There is also
a recent collection of papers on the second sophistic edited by T. S. Schmidt and P. Fleury
(Schmidt and Fleury 2011), as well as Whitmarsh’s useful summary on the same theme
(Whitmarsh 2005), and his more general study on the Greek literature in the Roman empire
(Whitmarsh 2001). For patronage, Saller’s recent survey has successfully defended the im-
portant role in society that this form of social relationship still held in imperial times (Saller
2002).

The Greek intellectual world under the empire is nowadays an established field of re-
search on its own right, but it had to fight against old classicist prejudices until not long

ago, as Gleason reminds in her introduction to the study of sophists which I have mentioned
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above. Authorities such as Gibbon or Wilamowitz labeled the Greek literature under the
empire as decadent, effeminate or ill on the basis of its frequently archaizing and imita-
tive nature, in comparison with the Attic literature which was the model, both for Roman
Greeks and for moderns: however, the difference, as Gleason remarks, is that ‘originality
per se was not considered a virtue by the Greeks themselves’.* Perhaps this could be compa-
rable to the querelle about Ptolemy’s sincerity and the accusations that Ptolemy plagiarized
the Hellenistic astronomer Hipparch.’

Greek literature under the Roman empire is now generally studied as part of a highly
textualized culture conscious of its own past.® It is not my aim here to provide a picture of
the state of the question on this topic, since it is enormously vast and would not be especially
relevant for my investigation. I will just briefly focus on one clear exponent of this bookish
culture which was perhaps paradoxically sophistic declamation, where improvisation (this
is, freedom from the written or memorized text) was an important matter.” In the surviving
declamations imitation and role-playing are important factors, which Gleason relates to
the importance of stylised behaviour in ancient life, prominently within the patron-client
relationships where imposing one’s presence must have been fundamental.* So sophistic
declamation would be a sort of virtuosic development of practices of every-day life. At the
stage, the performing virtuoso sought to impress the audience with his vast paideia.” This
is where the rhetorical education of sophists came to the fore, where many characteristics
of the rhetorical exercises with which they used to prepare themselves in the schools of

rethoric became evident.*®

*Gleason 1995, xvii-xviii.

To mention perhaps the most famous case, cf. on Ptolemy’s star-catalog and R. R. Newton’s accusation of
plagiarism from Hipparch’s catalog the summary in Thurston 1998, 10-11.

*Whitmarsh 2001, 45.

"I mean that the importance of improvisation was an actual debate itself: cf. the discussion on improvisation
in Philostratus’ Lives of the Sophists, 482-4, and on the specific case of Aelius Aristides, 581-5.

8Gleason 1995, xxii.

Whitmarsh 2005, 41.

*Morgan 1998, 201 notes the subtle boundary between rhetorical exercises and ‘professional’ declamations.
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Throughout this study I want to argue that in a minor degree Ptolemy in his works
also used similar weapons as the sophists to a similar aim. This may be detected spe-
cially in his early works —the Canobic Inscription, the Harmonics, and the Criterion—, where
Ptolemy seems to have consciously played the role of a Platonic and Pythagorean philoso-
pher through different strategies. I will defend that this may be understood as imitation.
My guess is that Ptolemy left these (textual) displays at a more advanced stage of his career
when he had attained an established place, similarly as Galen, who abandoned his public
performances after he reached a very good position at Rome."

Why would Ptolemy have presented himself as a philosopher? Again the comparison
with the world of rhetoric may be fitting: it is well-known that many rhetors of Ptolemy’s
time were also philosophers, such as Dio of Prusa, Favorinus, or Apuleius. Galen wrote a
work significatively titled The best doctor is also a philosopher (Opt. med.). Philosophy was
for some the culmination of the intermediate studies, consequently enjoying a high status
in the paideia. For this reason a self-depiction as a philosopher could have constituted a
mark of prestige. This may be seen for example in the case of writers on mechanics —which
is relevant for Ptolemy-, who very frequently prefaced their works with philosophical in-
troductions (Hero, Athenaeus Mech., Vitruvius). Vitruvius is interestingly explicit as pre-
senting architecture, his own field, as requiring practically every other knowledge, which
would be equivalent to making architecture the culmination of the knowledges (Arch. 1.1).

And now the second question: why a Platonic and Pythagorean philosopher? Well, here
there seem to be many factors. On the one hand, the influence of Plato in the education and
the social image of mathematics in Ptolemy’s world was visible everywhere, especially for
astronomy resulting from the influence of the Timaeus. So on this basis Plato was the obvi-
ous reference. As regards Pythagoreanism, again Plato is important, in that he presents his
ideal of education of the sciences in the Republic as a correction on the investigations of the

Pythagoreans, who are accused of being too empirical (book 7). The Timaeus, with the main

"Hankinson 2009, 242.
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speaker Timaeus from Locri in Italy, and where the Pythagorean cosmology of Philolaus
was applied to the discourse on the formation of the cosmos, could well have been un-
derstood as Plato’s own proposal for a ‘corrected’ Pythagorean astronomy. So a Platonist
would have easily resorted to the Timaeus for a cosmological explanation. We will see, fur-
thermore, how Ptolemy’s philosophical milieu was favourable to Platonic Pythagoreanism,
since Alexandria where Ptolemy was active had been a rough century before the seat of a
Pythagorean revival within Platonism.

So what kind of Pythagoreanism was important for Ptolemy, the ancient —which Plato
criticises— or the Platonic Pythagoreanism? This is an interesting question, since it brings
to the fore another problematic. For Ptolemy, as for every scientist, empirical accuracy, this
is, adequation to the physical world, was important, unlike for Platonic Pythagoreanism.

We will see how Ptolemy solves this issue for the Canobic Inscription, the Harmonics,
and the Criterion in the first three chapters, which will deal respectively with each of these
treatises.

The reason why I have devoted entire chapters to these treatises individually is that I
attempt to capture the whole picture of each of the works individually, instead of connecting
excerpts from one work and the other, a study which has been already undertaken by other
researchers, and which tends to blur the individuality and aim of each of the works. Since
I want to provide a picture of Ptolemy as an author, it makes sense to regard his texts as
unities, given that he wrote them individually. The other motivation for doing this is that
these three treatises are relatively short, so that it is possible to analyze them within a
relatively short space.

Now I will provide a summary description of the contents and methods in each of the
chapters.

In the first chapter the focus is the Canobic Inscription, an astronomical artifact not
extant but whose text was recorded in the manuscript tradition of the Almagest. In the

first part of the chapter I explore the setting of the inscription first within the tradition



xxi

of astronomical inscriptions, and secondly as concerns its actual situation, which as I will
argue was probably the sacred precinct of Serapis at Canopus. This will be important for the
assessment of this object as public display. Then in the second part I analyze the text of the
inscription focusing on the relationship between the two basic sections of the inscription,
the empirical-astronomical and the last part on the Pythagorean harmony of the spheres,
which is a clearly ‘unrealistic’ account of Pythagorean and Platonic cosmology. For the
analysis of this last part, I will explore the possible parallels in other ancient sources which
specify a concrete example of the music of the spheres.

The second chapter deals with the Harmonics. Here I will first explore Ptolemy’s self-
positioning within the various branches of the music theory, an issue of importance taking
into consideration that Ptolemy’s aim was mainly empirical, other than the Pythagorean
and Aristoxenian music theory of his own time. Again an important break within the trea-
tise marks off a last section of a non-scientific character, relating, as in the Canobic Inscrip-
tion, to Platonic lore. This will be studied in the last part of the chapter, again comparing to
other texts of ancient authors where the traditional character of the contents of this section
may be evidenced.

Ptolemy’s text Criterion (my short-term for the original title On the Criterion and the
Ruling Principle) is the focus of the third chapter. This text is the only one extant by Ptolemy
which is only philosophical, but many of'its themes are also found in the Harmonics, because
it deals with knowledge theory. Firstly I will inspect the philosophical theories on the two
concepts that Ptolemy explores, the criterion and the ruling principle, comparing Ptolemy’s
contents and style with them. The issue of the style of the text, which has not been explained
in previous literature, will be important for my study, since I will defend the idea that it
has many of the features typical of rhetorical practice (an idea which I will pursue in the
following chapter). In the rest of the chapter I intend to show the internal composition of
Ptolemy’s text, by way of analyzing separate parts and showing parallels with known texts,

both from Aristotle and Plato and from possible mediators.
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My fourth chapter is of a different nature. It first studies a curious feature of Ptolemy’s
works, both the ones already studied and others. This feature is related to a specific dis-
tribution of the text in equal sections, and with the eventual presence of a ‘center’. First
I study these features in Ptolemy’s texts and then I look for similar practices in other au-
thors, briefly addressing the cases of Varro and Vitruvius. Then I will focus again in the
three works studied in the previous chapters, because they all share one of these specific
structures, which among other functions underline the division the last philosophic parts of
these works at four fifths of the whole text. I will finally consider the relationship between
the topics of these works —including the rhetorical character of the Criterion— and what we
know of the Graeco-Roman intermediate education.

In the fifth chapter I try to identify Ptolemy’s relationship with the dedicatee of many of
his works, Syrus. With this objective, I first set out various possible options which I then test
against the evidence from the works dedicated to Syrus as regards their implied intended
audience, focusing on the prefaces and on the specialization of each of the works. Then
in the second part, having defined a more precise possible kind of relationship, I propose
an individual that may account for this type of dedicatee, and who meets all the requisites
related to the name, the chronographical and geographical setting, and the mathematical
interests and possible proficiency in mathematics. On this basis I will draw conclusions on
Ptolemy’s social milieu.

In the sixth and final chapter I will consider two texts subsidiary to the Almagest, its
preface and an epigram introducing it. I begin with the preface since the brevity of the
epigram advises a treatment at the end using every available evidence for its elucidation
instead of the opposite procedure. In the preface I will identify a series of philosophical
motives that were already encountered as ‘performed’ in the works studied in the first
three chapters, which in the Almagest appear just outlined in the preface. As regards the
epigram, I will first contextualize it within the poetical tradition related to mathematics,

and then to catasterism (since this is the topic of the epigram), nevertheless identifying a
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Platonic element not present in those traditions, which is also encountered in the preface.

Methodologically relevant for the sequence of the chapters is partly the relative chronol-
ogy of the works (which is important for my ‘biographical’ arguments), since the three
works studied in the first three chapters are considered to be previous to the works dedi-
cated to Syrus, including the Almagest. Within these three treatises —with no clear chrono-
logical sequence— I have proceeded following the order from the simplest to the most com-
plex, which coincides with a thematic order: the Canobic Inscription contains the shortest
text, and the part studied is fundamentally the last section, which contains a single topic,
the harmony of the spheres. In the Harmonics, which I have studied subsequently, there is
a thematic continuity with the inscription because in the last section the harmony of the
spheres appears again; but also the complexity of the elements studied grows with respect
to the inscription because in the Harmonics we find a philosophical discussion of the scien-
tific method distinct from the Pythagorean Platonic tradition. The Criterion is the text that
includes more non-exclusively-scientific elements, since it is entirely philosophical; con-
sequently, among these three treatises this is the one which I will explain in more detail.
Furthermore, as I said above, there is a thematic continuity with the Harmonics which sug-
gests its study next to it. However, the three chapters can be read independently from each
other since the conclusions used from previous chapters are well explicited.

The fourth chapter supposes some familiarity with the three treatises studied before as
concerns the internal divisions of these works, although again I have attempted to repeat
the basic facts, as well as for the issues of style of the Criterion which I discuss at the end of
the chapter. The fifth chapter can be read independently of the other chapters, since it deals
with the works dedicated to Syrus, which have not been previously studied. For the sixth
chapter the reader should have in mind the identification of Syrus attempted in the last part
of the previous chapter, as well as the conclusions from the first four chapters. However,

again these connexions are repeated at the concerned places.
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At the beginning of each chapter I have provided a long abstract on its internal structure.

The relationships between the chapters are represented in the following diagram.
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Chapter 1

The Canobic Inscription

The public display of a Platonic astronomer, follower of
Timaeus

1.1 Plan of the chapter

The subject of this chapter will be the Canobic Inscription, an astronomical monument set
up by Ptolemy in Canopus in 146/7 CE. Firstly, I analyze this object in the context of the
ancient tradition of astronomical monuments, an established medium through which an-
cient astronomers often demonstrated their theory. The text of the inscription has been
preserved only in manuscript form, but it seems plausible that the inscription was set up at
the temple of Serapis at Canopus, since it was dedicated probably to this god, and Olympi-
odorus refers to the placing of the inscription in terms that seem to allude to this temple.
However, Olympiodorus’ passing comment is problematic and will be analyzed in some
depth.

My aim is to explore the features of the inscription that can tell us something about
Ptolemy’s conception of his own activity as a scientist or an intellectual. My focus will be

the last part of the inscription, which I will interprete as Ptolemy’s attempt at a Timaean
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cosmology based only (perhaps) in his calculation of the distances of the Moon and the
Sun. Aiming at that goal, I first present the contents of the inscription, beginning with the
two main parts —the astronomical and the musical- and the possible bridge between both.
The astronomical part is formed by parameters of roughly the same astronomical theory
that is encountered in the Almagest, while the musical part has no correlate in that work,
but attempts a cosmology based on the Pythagorean and Platonic tradition of the tones of
the spheres. A comparison with Ptolemy’s cosmology in the Planetary Hypotheses could
support the bridge-status of the Sun-and-Moon-distances section. Both the data in this
section and in the tones of the spheres have a clear parallel in Plutarch’s commentary on
Plato’s Timaeus, which I analyze in the final part of the chapter. I conclude that Ptolemy
probably knew Plutarch’s account, either directly or from Plutarch’s source Eudorus. I
explore other possible Timaean allusions of Ptolemy: his list of means and concords in
the musical section, and the dedication of the inscription to the ‘savior god’. The chapter
ends with some remarks about the double nature of Ptolemy’s scientific inquiry as seen
in the inscription, the one more purely mathematical, the other less so and more tied to a
non-mathematical tradition such as the Timaeus.

As a conclusion, we can say that Ptolemy followed the ancient mathematical tradi-
tion of monumentalizing treatises in a way (in both contents and dedication) that suggests
his casting of an identity as a scientist and a Platonist at the same time, probably taking
ideas from Alexandrian Pythagorising Platonism. Ptolemy probably used the paradigm of
Timaeus, who is said to be an astronomer in Plato’s dialogue, but who at the same time

makes speculative philosophy about the origin of the world.
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1.2 Astronomical monuments

The only dated piece of Ptolemy’s corpus, and probably one of his first works, took the
form of a block of stone or stele. It was erected at Canopus (or Canobus') near Alexandria.
In there Ptolemy recorded his models for the orbits of the planets, along with his version
of the harmony of the spheres. The stone has not been preserved up to our days, but we
possess the text in manuscript form, copied faithfully if we may trust the heading in the
manuscripts.” According to the words at the end of the inscription, the stele was set up in
the tenth year of the emperor Antoninus, which converted from the Alexandrian calendar
gives 146 or 147 CE. It was not until recently that three historians of ancient mathematical
astronomy proved that some of the astronomical parameters in the inscription were actually
dismissed by Ptolemy himself in the Almagest as older, not valid work, so proving that the
Canobic Inscription predated the Almagest, contrary to what was traditionally believed.?

The first thing worth asking is whether there was anything particular in the medium
that Ptolemy chose for the publication of his theory. Votive offerings in the Greek world
as in other ancient cultures could naturally take the form of intellectual offerings represen-
tative of the intellectual performance of the dedicant. For example, we can find physicians
dedicating their instruments.* But this was a different case from ours, because Ptolemy did
not dedicate the astronomical instruments through which he achieved his results, but the
(shortened) text itself where the theory is explained. This sort of offering is indeed rare
outside from mathematics. The only clear non-mathematical example is to my knowldege
Pindar’s Seventh Olympian, which is said to have been dedicated at Lindus.’

In mathematics the case is different. We have evidence of many dedications which

“This double spelling was already an ancient discussion: cf. Ael. Her. Pros. Cath. 3.1.189: Kavwmog 8¢,
Omep €deL ypapeoBou i Tod 7, dpwg yphgetan dux Tod P.

*QY EN THI EN KANQBQI XTHAHL

*Hamilton et al. 1987, Jones 2005a.

“IG* 1421+1451. I thank Reviel Netz for this indication about physicians’ dedications.

°Rouse 1976, 1st ed. 1902, 64. Cf. Schol. Pind. Ol. 7 Drachmann, 1l. 13-14, p. 195. Even if the poet himself
was not the original dedicant, he was so in a putative way.



4 CHAPTER 1. THE CANOBIC INSCRIPTION

took the form of a mathematical minitreatise, which may be significant due to the meager
evidence for mathematical production in the ancient world compared to other forms of
literary producation.®

Xenagoras is said to have inscribed his calculation of the height of Mount Olympus at
the Pythium there.” We read in Porphyry’s Life of Pythagoras that Pythagoras’ son Arimnes-
tus dedicated a bronze tablet containing ‘seven knowledges’ to Hera in his temple at Samos.?
Although Porphyry’s source Duris of Samos may be unreliable,” the very fact that this story
could work as a literary device probably attests to the real fact that such offerings were
known by Duris’ and Porphyry’s readers.

Astronomical inscriptions are particularly well attested. Two whitened tablets
(Aevkopata) probably showing some diagram', with the title ‘astronomy of Eudoxus’ are
recorded in the inventaries of the temple of Good Fortune in Delos.’* Aelian attested the
astronomer Oenopides of Chios as having engraved a bronze tablet with an astronomical
period, also entitled ‘astronomy’ (dkotporoyia), at Olympia; and adds that the astronomer
Meton ‘set up stelae’ (dvéotnoe othlog) with a similar account.” Callippus is likewise
recorded in the so-called Parian marble to have ‘set out an astronomy’ (dotpoloyiov
¢€¢0nkev), which likely means the setting up of an inscription.™

One of these remarkable objects was actually found in a site called Keskintos, near
Lindus in Rhodes, from where it was probably transported in Late Antiquity for building
purposes.** It was dedicated to ‘all the gods and goddesses’ around 100 BCE according to the

form of the letters, and, similarly to Ptolemy’s inscription, it records periods of the planets

°See Netz 1999, ch. 7.

"Rouse 1976, 1st ed. 1902, 65.

*Porph. Vit. Pyth. 3.

°See e.g. Creese 2010, 100.

*Netz argues that they were precisely whitened because there was a diagram on them; cf. Netz 1999, 16.

"ID 1442, 1443. As we can deduce from the anual inventaries, they entered the temple in 155 BCE, so that
they were certainly spurious.

?Aelian X.7.

]G X1I 5.444. The expression ‘set out’ (¢£¢0nkev) used in the chronicle is also used for Meton in Diodorus
Siculus XII.36, referred to the same period of 19 years which Aelian recorded as the content of his stelae.

Jones 2006, 6.
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according to epicycle models.” So we can now answer that Ptolemy’s was only one among
many ancient astronomical offerings that took the form of a small treatise.

Let us now try to explain the reasons that Greek astronomers had for dedicating his
offerings in that shape. With this I will try to project a picture valid not only for Ptolemy,
but for the ancient Greek astronomers in general.

Plato uses the metaphor ‘firstfruits of wisdom’ when he alludes to the tradition of ded-
icating a literary piece to the gods.'® The metaphor is built upon the custom of dedicating
the firstfruits of the harvest as a thank offering. We find a clear echo of Plato’s metaphor
in Philo of Alexandria, who says that:"’

QELOV TOG OLVEGEWG KOl AYXLVOLXG KATOUANPEDMG TE KAl PPOVICEWG KoL TGV

GAAwV duvapewv, doot Tepl adtov eloty, amopyxog avortBévor Be®d T TNV

evpopiay oD dravoeicBot TapacyOVTL.

It is very proper to offer up the firstfruits of our cleverness, and acuteness, and
comprehension, and prudence, and of all our other faculties which we have in
connection with our reason as firstfruits to God, who has bestowed upon us

this great abundance of power of exerting our intelligence.

Some lines below he gives a justification for this offering: ‘in order that our powers of
speaking, and of feeling, and of comprehending, may be seen to be irreproachable and
sound, in reference to and in connection with God.”** Thus the general sense of intellectual
offerings was to thank the gods for the intellectual achievement which was (at least partly)
dedicated, similarly as a part of the harvest served to thank the gods for the generous harvest
itself. As Philo remarks, this act served to maintain a stable alliance with the god, so that
the inspiration may last for long.

Rouse noted that this analogy with the firstfruits seems to be valid not only as a

**Jones 2006, 14-38. Unfortunately, only the last part of this inscription has been preserved, so that we do
not know if it carried the name of the astronomer, or how it was presented.

P1. Prot. 343b.

Philo Alex., Congr. 98 (tr. C. D. Yonge).

®Philo Alex., Congr. 101: Tva kai 0 Aéyewv kai T0 aioBbveoBar kol 0 katohapPévery dvomoitiog kol
VyLleWdg kata Oeov e€eTalnTat.
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metaphor, but could also indicate a chronological feature of the dedications themselves:
some of them appear to be one of the first masterworks of the dedicant: thus, dedicated al-
phabets can be interpreted as the first completed work of a learner.”” If Ptolemy’s Canobic
Inscription was prior to the Almagest, and consequently one of his first works —since the
Almagest is alluded to in many other of his works—, Ptolemy could have thought of his
dedication in terms of his firstfruits in astronomical theory.

But what could help us explain the specificity of mathematical offerings? Plutarch could
offer some clues in this issue: he tells us that mathematical discoveries produce such a great
pleasure in the researcher that he feels prompted to great sacrifices. He cites the famous
story of Pythagoras’ sacrifice of an oxen after the discovery of a theorem,” along with a
telling that Eudoxus’ prayed for being burned in flames if he was able to stand in front of
the Sun in order to measure it and the other planets, finally adding Archimedes’ ‘eureka’
story. The first two examples can in fact be understood as extreme sacrificial offerings:
the oxen of the vegetarian Pythagoras, and the self-sacrifice of Eudoxus to the Sun. In
Plutarch’s Archimedes story intellectual pleasure is contrasted with his unpreoccupation
for the material sphere, for which reason he could leap off the bath and run naked in the
streets.”

The Canobic Inscription seems more similar to the religious joy of Pythagoras and Eu-
doxus than to Archimedes’ crazy ‘eureka’ moment, but in all these cases the triggering
factor is the same: the achievement of a great mathematical discovery.

We can now wonder whether Ptolemy’s theory of the planets was one such achieve-
ment. In order to answer to this question, we may briefly attempt to place Ptolemy’s theory
in the context of the history of ancient astronomy.

As far as we know, the motion of the planets was until short time before Ptolemy only

Rouse 1976, 1st ed. 1902, 60.

2Plut. Mor. 1093D. Cf. Jaeger 2008, 22. As Netz notes, the fact that he advocated vegetarianism only made
his gift more remarkable; cf. Netz 2009, 197.

*Jaeger 2008, ch. 1.
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qualitatively represented. Epicyclic and eccentric theory were used to describe the planets’
retrogradations, but the models were inadequate because they did not clearly account for
the first, zodiacal inequality.?* Ptolemy is our first attestation for the introduction of a
center of angular uniform motion different from both the earth and the eccenter —~what has

been called the ‘equant’®

-, thanks to which the epicycle-and-eccenter model was for the
first time empirically valid. This is no minor success: epicycles had been in use at least
from the time of Apollonius of Perga in the third century BCE, and astronomers had busied
with them until Ptolemy’s time without achieving a correct description of the planetary
movements. Hipparchus, as Ptolemy acknowledges, described well the theory of the Sun
(using one eccenter), and devised a model of the Moon’s motion with one epicycle, which
constitutes Ptolemy’s first model of the Moon. Ptolemy added a circle on which the center
of the deferent would turn in order to account for the movement ‘in depth’ of the Moon
at the quadratures: Hipparchus’ model worked well only at conjunctions (new and full
Moon).**

Hipparchus did not work out any theory for the planetary movements: he instead com-
posed a work pointing to the disagreements between the models of the astronomers of his
time and the actual observations, demonstrating that they did not account for the zodiacal
anomaly. Astronomical work after Hipparchus could only poorly account for planetary
motion, even if it attempted to treat both anomalies. As Evans shows, the main problem
must have been the movement of Mars, a planet with both great epicycles and eccentric-
ity, which was very difficult to empirically describe without using an equant, even using
eccenter plus epicycle.””

Ptolemy himself, who acknowledges the work of the previous astronomers in solar and

*’Jones 2006, 37; Pedersen 1974, rev. ed. 2010, 261; Evans 1984, 1086-8.

»*But Ptolemy does not explicitly attributes this mechanism to himself. See Evans 1984 for an easy explana-
tion of the mechanism of the equant and a plausible history of its development.

*Ptol. Alm. 5.1.

2See Evans 1984, 1088.
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lunar theory, seems to present planetary theory as his own contribution.?® We have very
little evidence of planetary theory before Ptolemy that can confirm his picture. However,
the little we have agrees with it. A recently studied piece of evidence lies precisely in
the inexact models of the Keskintos inscription. As Jones (and Toomer before him) notes,
Ptolemy seems to allude to a similar astronomical theory as the one in these models.””
Another ancient artifact which provides clues for the planetary theory before Ptolemy
and after Hipparchus is the so-called Antikytera mechanism, an astronomical clock found
at a wreck at the coast of the island of Antikytera between Creete and mainland Greece at
the beginning of the twentieth century. It was formed by a multitude of connected gears
ending in pointers which marked various astronomical data, including the position of the
Sun, that of the Moon and its phases. Although no gears for planetary motion survive,
the most recent researches (2 papers in 2012, apparently independent) hypothesise that the
clever solution for the movement of the Moon, a pin and a slot on different gears —the pin
transmitting the movement to the gear with the slot— which has been proven to reproduce
exactly the angular movement of an epicyclic model, was also probably used for indicating
planetary positions of the superior planets. Without such a solution the high number of
gears needed for them would make their construction difficult due to the dimensions of
the box. In any case, it is highly unprobable that the mechanism reproduced movements
of the planets more complex than the simple epicycle model, and again for the complex
periodicities of Mars the pointer would have been very out of place in only a few years .*
The evidence from Egyptian papyri also seems to be coherent with the sketched situ-
ation. These papyri are dated mainly from the second to the fourth century CE, so that

they could reflect the impact of Ptolemy’s theory and other contemporary astronomers in

%Ptol. Alm. 1.1 H1.8. Cf. Pedersen 1974, rev. ed. 2010, 261.

*"This is when he criticizes in the Almagest (IX.2) certain unnamed astronomers who tried to account for the
two anomalies by using ‘eternal table-construction’, applying ‘eccentric circles or circles concentric with the
zodiac and carrying epicycles or (by Zeus!) the combination of the two’; such epicycle-and-eccenter models,
along with the assumption of common periods for all the planets is what we precisely find in the inscription;
cf. Jones 2006, 35.

**Freeth and Jones 2012; Carman et al. 2012, 14.
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the subsequent generation.”” Among the 13 papyri showing tables for planetary motion
involving geometrical models, 5 of them are derived from Ptolemy’s work Handy Tables,
and the other 8 ‘show no obvious relation to Ptolemy’*® So it seems that Ptolemy’s was
probably the most successful theory, although other, perhaps contemporary astronomers,
could have produced similar theories perhaps with a similar degree of accuracy.

A papyrus not in this list, presented in a preliminar study by Anne Tihon, seems to
use geometrical models and a treatise called ‘Syntaxis’, like the original name of Ptolemy’s
Almagest but clearly not Ptolemy’s own; while the date of the papyrus could be later, one
astronomical example dated from 130 CE in the text suggests that the contents date back to
Ptolemy’s time.*!

So in conclusion, it looks as though a theory like Ptolemy’s was probably developed not
until his own period. Perhaps he was not the first, yet probably one of the first astronomers
who could find an empirically correct theory for the movements of the planets and the
Moon. Surely this finding well deserved something special like a dedication to a god, a
traditional offering of one’s intellectual firstfruits as we have seen.

Such an offering would also undoubtedly constitute an act of public self-presentation,
comparable to Eratosthenes’ dedication of a column with his solution of Delian problem
to king Ptolemy in nearby Alexandria centuries before. In there, an object was on top,
followed by the sketch of a proof and a diagram, and finally and epigram.®* The famous stele
of Archimedes’ tomb, whose discovery by Cicero in Syracuse is vividly described by himself
in the Tusculans,®® was decorated in a very much similar fashion —object on top, diagram
and epigram-, and Ptolemy could have had the examples of these famous mathematicians
in mind when dedicating his inscription. Actually, in one of the manuscripts preserving

the text of the Canobic Inscription there appears a diagram, which, although corrupt, may

*Jones 1999, 7.

*Jones 1999, 39.

*'Tihon 2010.

32Netz 1999, 16; cf. Eutocius In SC I1.94.8-14.
*Cic. Disp. 5.64-7.
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have been original.** If it was in the original stone, perhaps this was Ptolemy’s way of
positioning himself in the tradition of these men?

So it seems that mathematicians sometimes erected monuments commemorating their
achievements. But so did other professionals, as well. The interesting thing is that the
form of mathematical offerings was practically the same as that of a mathematical trea-
tise, and this seems to be quite unique. So why were mathematical treatises so commonly
monumentalized? Reviel Netz offers an interpretation of this issue based on understanding
mathematical texts as performative in themselves.>> Netz suggests that while physicians re-
lied on their instruments in doing their work —the same as astronomers-, their texts were
not performative in the way mathematical texts were. While medical texts were not for-
mally different from literary papyri, mathematical texts showed a visual interaction with
the reader in which the theory itself was developed. So, the physicians’ real medical prac-
tice would not be in the papyrus, but in human bodies, while mathematicians’ praxis was
in the paper itself. So when physicians offered to the divinity the epitome of their per-
formance, this was their instruments (with which they performed their operations), while
mathematicians offered the works themselves in a lasting medium. The prominence of as-
tronomical theories showing eternal cycles would perhaps reflect the desired lasting nature
of the offering. Probably also the old conception of the planets as gods, and the consequent
‘divine’ status of astronomy among the mathematical science (as in Plato, Aristotle, and

Ptolemy; see chapter 6) was significant in this context.

1.3 The temple of Serapis at Canopus

Let us now introduce the details concerning the placing of Ptolemy’s offering. As we have
said, the text of the inscription itself purports that it was set up in Canopus. In this section,

I will argue that it is possible to suggest a more precise placing in the temple of Serapis in

**Jones 2005a, 60-1.
*Netz 2013 (conference).
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that town, a major medical and festive site next to Alexandria.

The first clue is found in the text of the inscription itself. The inscription begins with
the dedicatory line: ‘to the savior god’ (0e® cwtript). But Ptolemy does not specify the god
he refers to. The indefinition in his chosen formula for alluding the god is indeed rare. In
the surviving inscriptions recorded in the PHI database it is found isolated —this is, with-
out mention of the god or the deified individual (very frequently the Egyptian Ptolemaic
kings**)- only very rarely.”” However, we know that in Canopus, where the inscription
was dedicated, a savior god par excellence, Serapis, was worshipped in a very important
temple at Ptolemy’s time. This is why Ptolemy’s dedication has been usually understood as
referring to Serapis.

The first editor of the inscription, Boulliau, also proposed that the place of the dedication
was the temple of Serapis itself,*® but there remain doubts, mainly due a confusing refer-
ence to the inscription in a commentary by the Neoplatonic philosopher Olympiodorus.* In
what follows I will defend that while Olympiodorus’ reference is not to be entirely trusted,
his mention of the place of the inscription is plausibly truthful, and probably referring to the
temple (although there is not conclusive evidence). The reader not interested in this some-
what long argumentation, involving textual history and some issues on Olympiodorus’ own
textual methods, may skip this subsection with no harm to the overall comprehension of

the chapter.

**The fact that the formula chosen is the same as for the Ptolemies may be significant, but I will discuss this
possibility only later on in chapter 6.

*http://epigraphy.packhum.org/inscriptions/main, last consulted 1/8/2013. I looked for inscrip-
tions showing the words 6e6g and cwtrip contiguously and in the same case, but in the two possible orders, not
attached to any god. There appears only one instance in Egypt, and it is doubtful because both words appear
abbreviated (Koptos a Kosseir 14); four other instances elsewhere: IG Bulg IIL.2 1724, MAMA 4.271 (Phrygia;
although Bew is wholly reconstructed), IK Perge 241, TAM II 403.

*Bullialdus 1663, 206; also accepted in Hamilton et al. 1987, 56.

*Jones 2005a, 84 agrees with the identification of Serapis, but not with the placing in the temple.
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1.3.1 Olympiodorus’ reference to the precise place of the dedication

Before introducing Olympiodorus’ remark, it will be useful to asses Olympiodorus’ own
possible acquaintance with the inscription. Since we are going to assess Olympiodorus’
reliability, it is important to make some hypothesis about the evidence that Olympiodorus
could have had at hand.

As we have said, the Canobic Inscription is only preserved in manuscript form. Well, it
turns out that Olympiodorus, or his immediate predecessors in the Neoplatonic school of
Alexandria, were probably tied to the origin of this manuscript. Indeed, the archetype of
the text in manuscript form was probably made in the Neoplatonic school of Alexandria
under the brothers Ammonius and Heliodorus, as Jones notes in his recent edition of the
inscription.*® This is suggested by both the dating by Heiberg (prior to the sixth century)
and the immediate context in the manuscripts. The inscription is included among the pre-
liminar material compiled in some of the manuscripts of Ptolemy’s Almagest (the so-called
Prolegomena), before a section containing Heliodorus’ astronomical observations and after
a small treatise on multiplication and division, probably written in the same period and
in connection with the Neoplatonic school.* An indication of the scholar use of the copy
could be the presence of a long scholion after the proper inscription. We can assume that
this scholion was already written in the archetype of the manuscript text, since it appears
in all the codices used in the editions of Heiberg and Jones, and not marginally but in the
body of the text, with no break with original content of the inscription.*?

It was precisely the fact that Ptolemy formed part of the Neoplatonic school’s curricu-
lum what made modern scholars entertain the possibility that the inscription, or its text,

was a fabrication of the school, perhaps intending to enhance Ptolemy’s reputation, and

“Jones 2005a, 55

“'According to Acerbi 2009 (conference).

“’Ptol. CI 18-22. The probability that it was in the archetype is still enhanced by the latter’s late date and
the few successive recopyings; cf. Jones 2005a, 56.
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consequently the school’s, by way of faking old evidence of Ptolemy.** Probably Olympi-
odorus’ remark contributed to these doubts, as we will see. Such doubts were dismissed
with the discovery that the values in the inscription were not derived from the Almagest,
but represented a prior stage in Ptolemy’s astronomical research, as we mentioned earlier.

Now I will introduce Olympiodorus’ reference to the inscription. It appears in his extant
commentary on Plato’s Phaedo, where he is analyzing a passage on the contraries (Phaed.
70d-71a), and in particular the complementary notions of falling asleep and awakening.
This is where the mythological figure of Endymion is invoked. Endymion was a beautiful
shepherd, with whom the Moon fell in love, and who passed his time asleep so as to spend
his time with her. The figure serves Olympiodorus as a mythical counterpoint to the ac-
tual complementarity of the two notions. Olympiodorus rationalizes the myth by making

Endymion an astronomer, as earlier had done Pliny the Elder (2.4.43).**
éNéyeto 8¢ oDtog del kabevdetv, S16TL doTpovopdv ¢’ épnpiag Siétpifev, 810
kol @idog tf) Tehfvy. O kol mepi Hrodepaiov paciv- obtog yop émi W £tn év
toig Aeyopévorg Itepoig Tod KavoPouv drer dotpovopiq oxordlwv, 810 kol

aveypaPoto Tag oTNANG EKEL TOV EVPMHEVWY ADTE AGTPOVOULIKEDY SOYUAT®V.

He [Endymion] was said to be always sleeping, because he passed his life doing
astronomy in isolation, hence [he was said to be] lover of the Moon. This they
say too of Ptolemy, because he lived for 40 years in the so-called wings of Cano-
pus studying astronomy, hence he engraved the stelae there of his discovered

astronomical doctrines.

Two new pieces of information about Ptolemy and the inscription appear in this account.
First, that he lived for 40 years in one place presumably in Canopus called ‘wings of Cano-
pus’, and that there is where he studied, and where he placed his inscription.

How should we take this comment? One first observation is that Olympiodorus’ readers
could easily visit Canopus, because his school was located nearby at Alexandria. So it would

probably have been risky for Olympiodorus to invent the placing. It is actually possible that

“Hamilton et al. 1987, 56.
*Olymp. Comm. Phaed., 10.4 (my translation).
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the inscription was extant in Olympiodorus’ days, since the archetype of the text is dated
around that period. This suggests that Olympiodorus perhaps saw the inscription in the
‘so-called wings of Canopus’, or at least, that he could have known the place where it was
from his predecessors who copied down the inscription, if it was not himself the copist.

It may help to think about the possible reasons of the disagreement between what the
inscription and Olympiodorus say, ‘Canopus’ and ‘wings of Canopus’ respectively. The
text by Olympiodorus where his passing comment appears was a commentary, a school
text, so it is probable that what Olympiodorus was doing when mentioning the place of the
inscription was to specify further what his students could find in the inscription (which,
as we have said, also probably formed part of the school’s curriculum). This would be a
classical kind of explanatory scholion, typical of school practice, so that there would not be
anything surprising in this discrepance.

So the ‘wings of Canopus’ were probably a specific place in Canopus, which Olym-
piodorus specified for his students. But what were those wings? There are various indi-
cations. Firstly, the place would have been one where dwelling was possible, at least in
Olympiodorus’ time. This is confirmed by one late ancient text referring to the ‘wings of
Canopus’, mentioned by Jones in his edition: one century later than Olympiodorus, Leon-
tius of Neapolis in his Life of John the Almsgiver mentions a man named Sabinos, initiated
in the monachal life, reporting that he lived ‘in Alexandria in what are called the wings of
Canopus’, and to have had a vision of the saint the day in which he died, which was in 619
CE.*®

The other text discussed by Jones is a scholion on Aelius Aristides’ Panathenaticus 97.7,
offering an explanation of the lightness with which the soul elevates itself, ‘as initiated in

the temples’, says Aristides. The scholiast metaphorically says that the soul is light because

*Leontius Vit. Joan. 408: ofjpo peTIOVTWV &vrip évapetog Safivog tobvopa év AleEavdpeig oik®dv €v Tolg
Aeyopévorg Itepoig KavaPov ... As regards the presence or absence of the masculine article before ‘Canopus’,
both seem to be used indistinctively when referring to the town. Boulliau seems to pressupose that the town
was written without article, since he says that Olympiodorus, who writes it with article, should have then
written ‘Serapis’ and not ‘Canopus’.
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‘the temples had some structures attached (cuvwkodopnpéva), signifying that the initiated
should become elevated” He crucially adds: ‘Hence the Egyptians speak of the wings of
Canopus’.*

Although the reasoning looks metaphoric, there should be some connection between
the last phrase on the wings of Canopus (which constitutes an example of the argument) and
what is said before. The ‘wings’ in the example may either refer to the structures which the
scholiast says were attached to the temples, or to the temples themselves. At the same time,
it looks as though the expression ‘wings of Canopus’ was known enough so that it did not
need further explanation, even serving as an example. As Jones suggests, the explanation
of the scholiast seems to point out that these structures metaphorically guided the initiated
upwards, so that they were probably situated at a high place.*’

A clear explanation for the meaning of such structures may be: the winged roofs of
ancient Greek-style temples. This was Boulliau’s proposal, and he added a number of an-
cient testimonia to support his claim: Eustathius commenting on Homer, a scholiast on
Aristophanes, the Suda, Galen commenting on Hippocrates, and Vitruvius when explain-
ing the different kinds of Greek temples: mtépu€, detodg (eagle) or détwpa are other possible
designations for ‘wing’ mentioned in these sources.*®

Then Boulliau goes on in his interpretation of ‘wings’, now applied to a temple in Cano-
pus, and quotes Strabo’s description of Egyptian temples, where ‘wings’ are said to be two
side-walls in the entrance,*” and Pliny’s Natural History describing a set of buildings outside
an Egyptian labyrinth with the word pteron.

It seems, then, that there are many ancient references to ‘wings’ in a figurative sense,
and referring to architectural structures resembling actual wings. Their common aspect

is that, like wings, such buildings are side-structures of some central body. This matches

Schol. Aristides Panath. 97.7: 16 8¢ xod@ov, 8TL T iepd elx6V TVaL cuVEKoSopunpéva, onpaivovta wg del
petéwpov yiveaBou tov poovpévov. 60ev kai ol év Alydmte T trepa tod Kavafou gact.

*Jones 2005a, 63.

**Bullialdus 1663, 209-10.

*“Bullialdus 1663, 210. Strabo 17.1.28.



16 CHAPTER 1. THE CANOBIC INSCRIPTION

pretty well our modern term ‘wings’ applied to a section of a large building, as in the phrase
‘the west wing of the White House’. This meaning I have first found in Paulus Silentiarius’
Description of Santa Sophia.>

But there seems to have existed still another architectural meaning for ‘wings’ in an-
tiquity: a whole building resembling a wing or wings. A building erected by the emperor
Justinian along the surrounding walls with which he provided the city of Zenobia was also
called mtepd (Proc. De aedif. 2.8.14). Procopius says that this building served to shelter the
men fighting there, and that it was called like this because it seemed to hang from the wall.
So it seems that it was a sort of portico.>

We may now apply this to the scholion on Aristides, which informed that the Egyptians
say ‘wings of Canopus’ because temples were provided with wings. The ‘wings of Canopus’
in the scholion do not seem to designate the wings of temples themselves, in which case
the phrasing would have been rather like ‘there were wings attached to temples, like the
wings of the temple of Canopus’. It seems a plausible interpretation that in the comparison
of the scholion the temples themselves are equated with the example ‘wings of Canopus’.
In this case, the scholiast would be explaining the expression ‘wings of Canopus’ by which
the Egyptians designated a particular temple in Canopus.

But do we know anything of the architecture of the temple of Serapis at Canopus? Un-
fortunately, not even the ground survives, but it was submerged in Byzantine times as a
result of sand movements.’”> However, there is some evidence that the temple could have
been of Greek style, according to a fragment of Apollonius of Rhodes which describes it
as having a colonnade of Corinthian columns.>® This is no conclusive evidence, since the

temple could have been rebuilt in a different style, but for the moment there is no evidence

*Paulus Sil. Descr. 317 votolo mapd mtepov; 441 Popriog émi mrepd; 459-461 1) pév émi {epipov Tpémetal
ntepodv, 1) 8¢ Poprlog / &g kAlow, 1) 82 voTolo, kol dpbiog Eypetan &ANN / ebpov émi phoydevTaL.

*'Proc. De aedif. 2.8.14: mtepd tr)v oikodopiov kahoDoL TadTnV €mel (domep dmok pépacBot Tod teiyoug Sokel.

*?No concluding findings have been made in the submerged area for the secure identification of any temple
in ancient Canopus: see Stolz 2008.

>*Apol. Rhod. fr. 1: (KavwPog): KopwvBiovpyég ot kidovwv oxfjpa. Fraser 1972 II 421 n. 634, Meyboom
1995, 333 n. 192.
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of the this latter possibility. We could find another piece of evidence supporting this pos-
sibility in the same scholion on Aristides: one could argue that the context in Aristides is
Athenian, and that the scholiast was therefore probably thinking of Greek-style temples.
So while there seems to be no definitive argument, we can say that the temple was probably
of Greek style. Now accepting this supposition, the temple would be surely provided with
the porticoes, or wings, typical of Greek temples.

So if the temple of Serapis at Canopus was of Greek style and was called ‘wings’ (ttep&),
we could be facing a situation similar to Procopius’ example, where a protruding roof gave
name to the whole building.

Furthermore, the hypothesis that such an important site was the actual reference for the
expression ‘wings of Canopus’ would perhaps explain that the place was so famous that it
could appear unexplained in three different contexts.>*

It is precisely to Serapis (the savior god) that Ptolemy probably dedicated his offering,
so that it makes perfect sense that his stele was set up in the temple of Serapis at Canopus,
as implied by the reference in Olympiodorus.

On the other hand, the other ancient reference to the ‘wings of Canopus’, that of Leon-
tius, provides evidence of someone living in such a building at a time close to Olympiodorus.
This would add credibility to Olympiodorus’ claim that Ptolemy lived there. Actually, by
Olympiodorus’ time (6th c.) the temple district in Canopus did not serve ritual purposes
anymore, but was a rather deserted place, where monks settled from the time of Theodosius
(d. 395 CE) as Eunapius says,” much like Leontius’ Sabinos.

A deserted place such as the destroyed site of the Serapeum of Canopus in late ancient
times would be an ideal place for a monk to have a vision. Furthermore, it would fit Olym-

piodorus’ parallel between Ptolemy and Endymion, who according to Olympiodorus was

**An issue brought up by Jones 2005a, 63.

>*Eunapius VS 6.11.8: todg 8¢ povayovg tovtoug kai eig Tov Kavwpov kabidpvoav, avti tédv vontdv Bedv
elg avdpamddwv Bepaseiog, kai 00de xpnotdv, katadroavteg T avBpdmvov. Earlier in Eunapius’ account
we read that the Serapeum was utterly destroyed, so that only the floor was left, but he may well be referring to
that of Alexandria, on which he was speaking before, according to Fraser 1972 II 407 n. 526, with bibliography.
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said to have lived in isolation.

It was perhaps because of its decadence after the time of Theodosius that the ancient
Serapeum of Canopus was named ‘wings of Canopus’ in these three late ancient sources,
instead of the ‘temple of Serapis’ or the ‘Serapeum’. The god was not there anymore, and
for this reason the more graphical name ‘wings’ would have been more successful. Another
important factor may have been the Christian hostile attitude towards paganism in Cano-
pus, as exemplified by Eunapius’ description of the destruction, and by the change of name
of the later monastery of Canopus to Metanoia, a ‘happy’ change for Pachomius, as he says
in the introduction to the Latin version of his rule.>® As regards Olympiodorus, we know
that he made concessions in his teachings on the pagan Greek authors, in order not to in-
terfere with the Christian beliefs of most of his students,”” so that it could be expected that
he did not refer to the Serapeum by mentioning its ancient cult if there was another pos-
sibility. In this context, we may note that Olympiodorus does not mention that Ptolemy’s
inscription was dedicated to a god. We could even speculate that it may have been precisely
because the dedication read ‘to the savior god’, a designation consistent with the Christian
God, that it was preserved intact even in hostile Christian times.

Here ends our analysis of one part of Olympiodorus’ comment, the part concerning the
placing of the inscription in the ‘wings of Canopus’. We have concluded that we should
probably trust Olympiodorus, who could just be specifying a more precise placing than
what his students might have found in the text of the inscription itself. The wings them-
selves probably designated the ancient temple of Serapis, a deserted place in Olympiodorus’
days, perhaps inhabited by monks.

Now let us go on with the other part of Olympiodorus’ reference, namely that Ptolemy
lived for 40 years in the wings. This is more unlikely. The temple was in full activity by

Ptolemy’s time, and it is likely that visitors could not live in the sacred precinct.’® But

**Text in Migne 1844 Vol. 23, cols. 59-86.
S"Tarrant et al. 1998, 9.
**Aelius Aristides had to find a lodging outside the Asclepeion of Pergamum during his stay there: see Behr
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we are told not only that he lived there, but that he did so for forty years, while he was
studying astronomy. Boulliau interpreted the story literally, believing that Ptolemy was
probably a priest of that temple, and that he lived nearby in the housings of the priests.”
He was perhaps influenced by the narrative of Strabo’s Geography after the explanation of
the wings (which he cites), where the geographer goes on to tell the story of his visit to the
houses of the priests in Memphis, where he was disappointed as he did not find astronomers
like the ones that supposedly instructed Plato and Eudoxus.®® On the other side, Boulliau
himself was ordained priest after converting to catholicism,** and maybe he wanted to view
Ptolemy not only as a precursor of himself in astronomy and philosophy, but also in the
undertaking of a religious office.

From another point of view, we can argue that there is not a single instance in the pre-
served works of Ptolemy that alludes to any kind of religious use for his astronomy, which
we would expect if he passed his whole career in a temple. I don’t count the inscription,
which is simply dedicated. Actually, if Ptolemy was a priest we would expect that he wrote
that on the inscription, which would have been set up in his temple. The wide range and the
interconnections of Ptolemy’s work, along with his philosophical pedigree, rather suggest
that his work was intended for the elite in the Roman society of his time.

Jones wants to believe Olympiodorus, surely encouraged by the recent discovery of the
authenticity of the Canobic Inscription, but he is not ready to admit Boulliau’s interpreta-
tion of Ptolemy being a priest of Serapis, and rejects all vinculation with temples for the
wings of Canopus, instead tentatively suggesting that the expression referred to an isolated
site between Canopus and Alexandria.®® However, the implication that the inscription had
no relation to a temple or sacred space seems less probable. As a matter of fact, votive

offerings such as Ptolemy’s were customarily set up in sacred places. In ancient practice,

1968, 41-2.
*Bullialdus 1663, 211.
Strab. 17.1.29.
“Burke 2008, s.v. ‘Boulliau, Ismael’.
“?Jones 2005a, 64.
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the dedication of an offering was ritualized and involved the priests in charge of the sacred
space where the offering was placed.®

Jones believed that Olympiodorus should also be trusted when affirming that Ptolemy
lived in the wings of Canopus for forty years, and this probably influenced his rejection
that such place could have been a temple. For my part, I have argued that that place was
probably the temple of Serapis of Canopus, and now I will try to show why Olympiodorus’
second information was probably his own speculative (and false) deduction. I will suggest
that Olympiodorus’ story about Ptolemy living there for forty years was an imaginative
portrayal of the astronomer as a solitary sage, justified with the presence of the inscription
in the deserted place of the ancient temple. It is even possible that he thereby intended to
make Ptolemy’s figure sympathetic for his mostly Christian students.

Firstly, it is important to note that Olympiodorus could not have taken the informa-
tion that Ptolemy lived 40 years in the wings from the inscription, the only source that he
mentions. Then why did he write this indication, and why did he use this number?

Olympiodorus’ passage presents a perfectly drawn parallelism between Endymion’s
and Ptolemy’s length of retirement and place. Note that first Endymion’s sleep is evoked, for
which the justification of the saying that Endymion is the lover of the Moon is offered; then
this is compared with Ptolemy’s astronomical career, which is justified —by using the same
connector, 510 kai— with the stelae in the wings of Canopus. While the wings of Canopus
are paralleled with Endymion’s isolation, the 40 years of Ptolemy’s astronomical career are
equated with Endymion’s eternal sleep, the time during which he contemplated the Moon,
and thus the time while he also did astronomy according to Olympiodorus’ rationalization
of the myth.

While Olympiodorus’ students could probably visit the remnants of the temple and see

“Rouse 1976, 1st ed. 1902 343:‘The offerings when brought by the worshipper, after the proper invocation
and sacrifice had been made, were then laid on the table, or set up in the precinct, doubtless under direction
of the officials. Statues, large vases, tripods, carven slabs and other such things were placed upon bases which
stood all round in the precinct, or sometimes within the temple itself. The bases were shaped to suit the offering,
but very many offerings stood on small pillars; and the inscription was commonly graven upon the base’.
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Ptolemy’s inscription, they could not have found evidence for or against the information
that Ptolemy lived there for 40 years studying astronomy, so Olympiodorus could have
invented this figure for some special motivation.

Now it turns out that forty years was a typical length of time in the stories about spiri-
tual retirements in the desert in the lives of many holy men, who had the biblic precedent
of the forty years in the Egyptian desert of the people of Israel. It is not sure that Olym-
piodorus had this familiar Christian cliché in mind, but he surely knew Iamblichus’ Live
of Pythagoras, where the sage is said to have been leader of his school for 39 years.** The
figure of 40 years seems to have been of common use for ancient chronographers, who
frequently assigned the number 40 to the regnal years of the monarchs on whom they did
not have any reliable chronographical information.®® Iamblichus’ description of the school
of Pythagoras did also have a monachal flavor, which Olympiodorus could have wanted to
transfer to Ptolemy’s figure; the story about the later Pythagoreans dispersed around the
world in solitary places, having no contact but with other Pythagoreans, could also have
influenced his account.*

Indeed, the context in Olympiodorus’ commentary is clearly Pythagorean. The two fel-
lows discussing with Socrates at the place where Olympiodorus introduces his reference
to the Canobic Inscription (Plat. Phaedo 71a) are the Pythagoreans Simmias and Cebes, and
the opposite notions of falling asleep and awakening, which are the main object of Olym-
piodorus’ remark, call to mind the much cited Pythagorean habit of recalling and planning
the events of the day.*’

Furthermore, the scholion in the inscription, probably made at the same time of its
manuscript copy, is concerned only with the last section, which displays Ptolemy’s version

of the Pythagorean tones of the spheres. So it could well be that the school was inter-

*Jambl. Vit. Pyth. 36.265.
®Polman 1974, 171-2.
*Porph. Vit. Pyth. 58.
E.g. Porph. Vit. Pyth. 40.
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ested in the inscription especially for this ‘Pythagorean’ evidence of Ptolemy, relying on
the Almagest and other works for the astronomical theory. This would agree with our
interpretation that Olympiodorus could be shaping Ptolemy as a Pythagorean sage.

In conclusion, I suggest that, while Olympiodorus’ reference to our inscription is prob-
ably reliable as to the place indicated, the so-called wings of Canopus, probably the ancient
temple of Serapis at Canopus, the indication that Ptolemy lived there for 40 years could be
an invention shaping Ptolemy as a solitary Pythagorean sage in order to make Ptolemy’s

figure attractive to his Christian students.

1.3.2 The attractions of Canopus

I have argued that with the available evidence we can say that the most probable site where
Ptolemy erected his inscription was the temple of Serapis at Canopus. Let us now say
something of the temple that can illuminate some implications of erecting a stele in there.
Canopus and its temple of Serapis would indeed be an attractive site for an astronomer
who was probably at the beginning of his career like Ptolemy to advertise himself. On the
one hand, there was the coincidence that ‘Canopus’ was also the name of an important star
in the southern hemisphere (which still carries that name), a fact which perhaps played a
role inspiring Ptolemy’s dedication. But, most importantly, the town and its most famous
temple, that of Serapis, were an important spot on every sight-seeing tour of Egypt. Strabo’s
description in his Geography speaks for itself:**
Ké&vwpog & éoti moAG év eikool kal ekatov otadiolg amd AleEavdpeiog
nelfy lobow, éndvopog KavoPov 100 Mevehdov kuPepvritov dmobavovtog
adtobL, €xovca 1O TOD Zoapamidog iepov TOAAf[ ayloteig TOpEVOV Kal
Bepamteiag ékpépov, dote kxal Tovg EAAOYLHWTATOVG Gvdpag mIoTeDEWY Kal
gyxodoBar adtovg HIEP EAVTOV T} ETEPOVE. GLYYPAPOLOL ¢ TIVEG KO TG

Bepameiag, GAloL 8¢ dpetag TdOV évradba Aoyiwv. avti mavtwv § €otiv 0

TOV TOVNYLPLOTOV OYA0G TGV €k TG Ale€avdpelag kaTlOVT®VY T Stdpuyt:

**Strab. Geogr. 17.1.17 (tr. H. Leonard Jones).
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oo yop Npépa kol oo vOE TANBGeL TGOV €V TOig TAOLOPLOLS KATAVAOVHEVDV
KOl KOTOPYOVHEVODV AVEST|V HETR TRG €0YATNG AKOAdGioG Kol GvdpdV kol
yovatk®dv, tdv 8 év adt® @ KavdPw kataywydg éxovieov emkepévog th
SLdPLYL EDPUEIG TPOG TNV TOLAXVTNV GVESLY Kol eDWYLOLV.

Canobus is a city situated at a distance of one hundred and twenty stadia from
Alexandria, if one goes on foot, and was named after Canobus, the pilot of
Menelaus, who died there. It contains the temple of Sarapis, which is honoured
with great reverence and effects such cures that even the most reputable men
believe in it and sleep in it — themselves on their own behalf or others for
them. Some writers go on to record the cures, and others the virtues of the
oracles there. But to balance all this is the crowd of revellers who go down
from Alexandria by the canal to the public festivals; for every day and every
night is crowded with people on the boats who play the flute and dance without
restraint and with extreme licentiousness, both men and women, and also with
the people of Canobus itself, who have resorts situated close to the canal and

adapted to relaxation and merry-making of this kind.
Strabo describes two features that make the city such an attractive site: on the one hand
there was the temple of Serapis, a healing center and one of those international meeting
places where Greek and Roman aristocrats spent periods attending cures and worshipping
the physician-god who delivered oracles aiming at the well-care of the attendants. A place
like this, the Asclepeion at Pergamum, was the setting of the Sacred Tales of the famous
sophist Aelius Aristides, an older contemporary of Ptolemy and worshipper of Asclepius
who spent long periods of time attending this temple in conversation with the god, but
also with the aristocratic society gathered in it.*” The picture we get from his narrative, as
well as from other places like Strabo’s account just quoted or from Apuleius’ description of
his experiences at an Isaeum,”® is that such centers worked as a gathering-place where so-
cial relationships were made among men travelling from different places around the world,

mainly through the erudite discussions typical of the Roman society like the ones that could

% Alexia Petsalis argues in his study about Aelius Aristides and the cult of Asclepius that while the fee for
incubation in the Pergamene sanctuary was low, the Lex Sacra displayed in there about the rules of the rituals
would have visualised a social elite within the community of incubants: Petsalis-Diomidis 2010, 234, 236, 222.

°Apul. Met. 11.26.
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be held more locally in every town’s baths. Strabo emphasises that the Serapeum at Cano-
pus was a major such spot, so that ‘the most reputable men’ in the empire assembled there.

On the other hand, Strabo mentions the other side of the town, the more festive. Nat-
urally, both sides need not have been separated: the Serapeum was probably so famous
partly because Canopus was such a party-like place, and the other way round. But the fact
is that Canopus seems to have been a favourite place for aristocratic Alexandrians to cele-
brate in festivals that they reached navigating along the canal that communicated with the
metropolis. This canal was so present in Hadrian’s memory of Egypt that he constructed a
replica of it in his villa at Tibur (modern Tivoli) ~he could have conceived the aristocratic
retire of Tibur as the Roman Canopus.

Only ten years after the death of Hadrian, in the tenth year of the reign of Antoninus,
Ptolemy dedicated his stele at the temple of Serapis at Canopus. Probably he expected to
attract the attention of the ‘most respectable’ men —including the emperor- who attended
the sanctuary. Actually, we have a possible hint in the inscription itself that Ptolemy aimed
at a Roman audience. One of the sections of the inscription lists the mean positions of the
planetary models not in the first day of the era Nabonassar as in the Almagest, nor in that
of the era Philippos (this is, from the death of Alexander) as in the Handy Tables,”* but in

the era of Augustus.

1.4 The contents of the inscription

In the previous sections I have sketched what can be said about the context of the material
evidence that forms the focus of this chapter, Ptolemy’s Canobic Inscription. I will concen-
trate my interpretation on the last part of the inscription, but a general comprehension of
the contents of the whole inscription is needed in order to understand the place that our

selected section occupies and the implications that are derived from this. So let us proceed

"'Evans 1998, 241.
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to a description of the contents of the inscription.

An interesting thing to note is that the first line of the inscription serves not only for
dedicating the inscription, but also for presenting the minitreatise providing the name of
the author and the title as though it were written on a papyrus.’

Oe® owtipt Khawvdrog [Ttodepaiog dpyog kai bmobécelg pobnudtwv.

To the savior god, Claudius Ptolemy [dedicates] the first principles and models

of astronomy.

But this is coherent with what has been said about the tradition among Greek astronomers
to dedicate their work in monuments in the form of inscribed treatises. As regards the title,
it seems that poOnfpata (which Jones translates as ‘astronomy’), came to be specialized for
the meaning ‘astronomy’, but it normally designated more generally ‘mathematics’ or ‘sci-
ences’, or even just ‘studies’. Ptolemy also used it for his best-known astronomical work
Almagest, which he named MaOnpatikr) ovvto€lg. Since it is clear that there were obvi-
ous choices in the Greek of Ptolemy’s time for the more restricted meaning ‘astronomy’
(&otpovopia, dotpoloyia), it is possible that Ptolemy wished to stress the more general
dimension implied by pabrpata. Indeed, in many passages of his works, including the
last part of this inscription, it is clear that he wished to present as connected the different
spheres of mathematics (see on this specially chapter 6).

Right after the title we find two sentences giving respectively the inclination of the

ecliptic, and the duration of the mean nychthemeron:”

H petakd 100 ionpepvod kUKAoL Kkal ToD HAlakod i TOV TOAWV adT®OV
TEPLPEPELX TOLOVTWV €GTLV KY VL K, OlwVv O PEYLOTOG KUKAOG TE. TO OHOAOV
voxOnpepov xpovov éoti € vO n W 1y 1f Ao, olwv 1) pio Tod TpomiKoD
nepLoTPOPt) TE.

The arc between the equatorial circle and the solar [circle] through their poles

is 23;51,20 of such units as the great circle is 360. A mean nychthemeron is

?Ptol. CI 2 (tr. Jones — within each chapter I will only mention the name of the translator in the first
quotation of the text). I follow the numbering of the sections by Jones, too (Jones 2005a).
*Ptol. CI 3.
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360;59,8,17,13,12,31 of such time-units as one revolution of the cosmos is 360.

The former value is the inclination of the plane of the Sun with respect to the equator. The
latter represents the duration of a mean complete day, this is, the time elapsed from one
noon to the noon of the following day. 360 units are a whole revolution of the cosmos, as
tells the inscription, so that a whole day takes the 360 units of a whole revolution plus a
small amount of time due to the yearly motion of the Sun around the Earth. It is a ‘mean
nychtemeron’ because it is calculated on the basis of the mean motion of the Sun, not the
apparent one, which is variable depending on the time of the year.

What comes next is a set of four tables preceded by the heading ‘parameters of the
models’ (Adyor vtoBécewv) (CI 4), echoing the ‘models’ (bnobéoeig) of the title. So it seems
that what the title calls ‘principles’ (apxci) would be the preceding two statements about
the inclination of the ecliptic and the duration of the mean day. Actually, two of the tables
in the ‘parameters’ section explicitly record parameters of the models with respect to these
data: CI 7 defines mean motions in a mean nychthemeron, and CI 8 defines inclinations with
respect to the plane of the ecliptic. This usage seems to fit the one in the Almagest where
Ptolemy presents the ‘actual phenomena’ and the ‘indisputable observations’ as ‘principles’
(&pxai) and fundaments (Bepérior) on which he will base his theory:"

gkaota 8¢ TovTwV Telpacopeda Setcviely apyaig pév kal domep Bepeliolg eig

TIV AVEDPEGLY X POHEVOL TOIG EVOPYESL POULVOPEVOLS Kol TAIG AOLETAKTOLS TGV

Te ToAodV kol TV ko’ Nuég tnpricewv.

We shall try to provide proofs in all of these topics by using as starting-points
and foundations, as it were, for our search the obvious phenomena, and those

observations made by the ancients and in our own times which are reliable.

Jones’ opinion on the terms appearing in the title is somewhat puzzling, since, while he
translates UmoBéceig for ‘models’ througout, he tentatively says that ‘probably vmoBéceig

in the context of the inscription means the permanent parameters defining a model, such

"*Ptol. Alm. 1.2 H1.9.
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as the eccentricity and epicycle radius, whereas apyai are the epoch positions’.”> But what
would then mean Adyot UtoBécewv, which Jones translates as ‘parameters of the models’?
Perhaps the comparison with the title of another work of Ptolemy, the Planetary Hypotheses
(bmoBéoeig TdV mAavwpévev) can be of some help here. In that work (see my presentation
of it in chapter 5) Ptolemy attempts a similar succint presentation of the planetary models
derived from his astronomical theory, providing the same kind of numbers in a similar order,
including the epoch positions, and also a final section on the hypothetical physical models
that would fit his astronomical theory. It seems thus probable that our general notion of
‘models’ would be better adjusted to this concept than Jones’ more restricted ‘permanent
parameters of the models’, which occupy just a small part of the treatise. Furthermore, it
would be rare that in the inscription Ptolemy wrote the title in such a way that the first
concept, the ‘principles’ (&pyai), referred to a part of the inscription situated only after the
part referred by the second concept, the bmoBéoeLg.

Indeed, after the tables for the parameters of the models there comes a set of tables dis-
playing the positions of the models at the beginning of the era Augustus (CI 9 and 10), fol-
lowed by two supplementary tables, the first one showing the fixed positions of the apogees
and ascending nodes of the planets with respect to a fixed star (CI 11), and the second one
showing the arc of vision, this is, the minimum degrees of separation with the Sun at which
the planets are visible (CI 12).

These tables are interrupted by two other prose statements, which put an end to the
purely astronomical part of the inscription. The first of these statements gives the angle
subtended by the Sun and the Moon at lunar eclipses, along with the diameter of the cone
of the shadow projected by the Earth (at the distance of the Moon), while the second one

gives the distances to the Earth of both the Moon and the Sun in earth-radii:"®

Emi TOV év Talic ovluylalg NAiov kol GeAVNG HECWV ATOOTNHATWV 1) HEV

">Jones 2005a, 84.
"*Ptol. CI 13.
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eKaTéPou TOD PWTOG SibpeTpog dmorapfavel Tpog T dYel yoviag 0pbig p&f’,
1 8¢ 10D KOVoU ThG okLag dibpetpog &€, ko, olwv EoTiv 1) €k TOD KEVTPOL TG
YAG @, ToLoVTWV €0TL TO pEV TAG oeAvng dmdotnpa €5, TO 8¢ Tod filov ko,

TPOTOWV KOPWV oL Kol TETPOYOV®Y OpoL.

At the mean distances of the Sun and the Moon at syzygies, the diameter of
either luminary subtends at the sight 1/162 of a right angle, and the diameter
of the cone of the shadow is 1/65 [of a right angle], and of such units as the
radius of the earth is 1, the distance of the Moon is 64 and that of the Sun is

729, terms simultaneously of the first cubes and squares.

Actually, the data of the angle of Sun and Moon and the angle of the diameter of the shadow,
along with the distance of the Moon, are used to calculate the distance of the Sun as it
appears in the Almagest (V.15), so that we can simply name this section ‘distances of the
Moon and the Sun’.””

After these, in perhaps the most intriguing part of the inscription, there come again tab-
ular data, which are now entitled ‘fixed pitches of the cosmic tuning’ (cvotrpatog KoopLKOD
@Bo6yyoL éotdteg) (CI 14). In this section, each heavenly sphere is assigned a musical note
and number signifying a pitch in the musical scale. In the two final tables the means and
the concords found in that musical scale are listed (CI 15-16).

In what follows I shall discuss the last part of the inscription, from the two prose state-
ments on the distances to the end. As a result of the analysis, it will turn out that possibly
the tables on the music tones is built on the basis of the distances of the Sun and the Moon
presented in the prose statements. If this was correct, the overall design of the contents of

the inscription would be a double pattern:

1. principles (ecliptic and nychthemeron) - models (parameters and epochs of the

models)

2. principles (distances) - models (tones of the spheres)

’See the explanation of Ptolemy’s procedure for calculating the distance of the Sun in Pedersen 1974, rev.
ed. 2010, 210.
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So the structure of the last part of the inscription would be the same as that of the former,

and again reflect the title.

1.5 The last part of the inscription

As I announced earlier, I will focus now my analysis of the inscription on the latter part of
the inscription, from the section on the distances of the Moon and the Sun onwards.”

Now I will try to show that the mathematics that Ptolemy uses in this second part are
less exact, and of a different nature, than what we see in the first part of the inscription.
My point will be that what Ptolemy is doing in this last part of the inscription has much
more to do with a physical or cosmological idea to which he could apply something of his
exact mathematics shown in the first part of the inscription. I will try to show that Ptolemy
sought to present this cosmology with a Timaean pedigree.

I will begin with a simple observational fact: while the numbers before the section on
the distances are expressed in the fractional sexagesimal system used in Ptolemy’s other
astronomical works, the numbers that appear from the ‘distances’ section onwards are

recorded in the more traditional Greek fractional system.”

And, most surprising of all
is the fact that the respective distances of the Moon and the Sun to the Earth (64 and 729)
are not only expressed as round numbers, but even their arithmetical property of being
the two first square and cubic numbers (at the same time) is explicited (64 = 26 = (22)3;
729 = 36 = (32)3).

The distance of the Sun appearing in the inscription, 729 Earth radii, is very far from
the value calculated in the Almagest, which amounts to 1210 Earth radii (Alm. 5.15). This

is precisely one of the errors Ptolemy admits in the Almagest to have commited in the past,

likely alluding to the Canobic Inscription.* In there Ptolemy says that the problem was to

"®For a commentary of the former part of the inscription, the reader can consult the useful analyses in
Hamilton et al. 1987 and Jones 2005a.

°See the two fractions in CI 13 (quoted above) and the one in CI 14.

8Ptol. Alm. 4.9; cf. Hamilton et al. 1987, 57.
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take Hipparchus’ values for the angle of Sun and Moon and for the diameter of the cone of
the shadow of the Earth, and he mentions explicitly the values for these elements appearing
in the inscription.

However, it seems that the discrepancy between the distance of the Sun in the Almagest
and in the CI cannot be just explained as the result of taking different starting values.

On the one hand, Hamilton et al. note that Ptolemy may have been inconsistent in using
Hipparchus’ values of the angles at mean distance of the Moon, together with the value of
64; 10 Earth radii which in the Almagest is taken as greatest distance.*

Furthermore, as the same authors remark, the result in the CI (729) may be attained
with the CI’s values by using the same method as in the Almagest (and there is no evidence
that Ptolemy used another method), but only if one makes several convenient roundings
throughout the steps of the calculation.®?

Actually, possibly Ptolemy would have been able to get very different results by apply-
ing different kinds of roundings, since the calculation of the distance of the Sun was what in
mathematics may be called unstable. The reason for this is that there appears a very small
denominator in a division, so that very small variations in it may lead to very different re-
sults.®* This is also the cause that both values, in the CI and in the Almagest, are so clearly
wrong from the correct distance calculated with modern methods, which is 19 times greater
than the one in the Almagest: as Pedersen notes, with his instruments Ptolemy could as well
have gotten the correct value, or a very different (and incorrect one).** Actually Pedersen
hipothesizes that Ptolemy stuck to the value 1210 in the Almagest because it was close to

Aristarchus’ calculated mean value of 1219.%

#'Hamilton et al. 1987, 69. Hamilton et al. also note that Ptolemy does not make explicit the kind of distance
this represents in the CI, and perhaps the fact that it is very close to Hipparchus’ value for the mean distance of
the Moon would favour the case that Ptolemy was considering it also as mean distance —Hipparchus thought
that the angle subtended by the Moon and the Sun was the same at mean distance of the Moon, not at greatest
as Ptolemy in the Almagest—, but this is difficult to believe since the mean distance is considerably smaller.

82Hamilton et al. 1987, ibid.

83Hamilton et al. 1987, ibid.

84Pedersen 1974, rev. ed. 2010, 212.

8Pedersen 1974, rev. ed. 2010, ibid.
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Probably Ptolemy likewise stuck for different reasons (or even he forced roundings in
order to get) to 729 in the CI, and the obvious reason would be that, as he mentions in the
same line, 729 was the second square and cube. The first square and cube is 64, his distance
of the Moon: he may have found the Moon’s distance based on Hipparchus’ method, at-
tained a result similar to his, and thought that it was a pleasant, significant number (both
a double and triple power of two). So to find a value for the distance of the Sun with that
same characteristic would have been very attractive. We will see later that there was also
something more in square and cubical numbers that could have been significant.

After the distances come the tables in which Ptolemy assigns tones to the spheres (CI
15). This part stands in a still deeper contrast with the mathematical-astronomical part of
the inscription, since it is certain that no scientific explanation is to be sought in it. Ptolemy
assigns nine notes of the so-called perfect system (the complete scale of Greek music theory)
to different heavenly spheres, similarly as other authors had done and will do later in many
contradictory ways that reflect the speculative nature of this thought-experiment.*

Let us now briefly sketch the history of the tones of the spheres in the surviving ac-
counts, so that we may be able to understand Ptolemy’s contribution.

In his Republic, Plato himself criticised the Pythagorean music theorists of his day for
paying attention only to the heard sounds, and advocated for a common study of astronomy
and harmonics that discarded all sensible facets of the two sciences.®’” But when he himself
carries out this program in the Timaeus through the main character of the dialogue in the
passage on construction of the world soul, he is not as precise as implying a one-to-one
correspondence between planets and notes, and perhaps even suggests that this sort of
exact correpondence should not be done.*

However, Aristotle attributed the theory that the movements of the heavenly bodies

produced a concord to the Pythagoreans, contradicting Plato’s claim that the Pythagore-

8¢As notes Burkert 1972, 355.
¥P1. Rep. 530d. See Burkert 1972, 355.
88So Burkert 1972, 354.
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ans did not produced speculative philosophy based on harmonics.*” Aristotle’s is actually
the most precise account for the arguments produced by these thinkers: he observed that
they used the argument that big bodies must have produced some sound in their motion,
and that ‘their speeds, as measured from their distances, are in the same ratios as musical
concordances’ without further specification.”

Then why did Plato say that Pythagoreans were only devoted to actual sound? It is
likely that Plato was thinking of Archytas’ music theory, which was really scientific, while
Aristotle thought of other Pythagoreans such as Philolaus (see chapter 2). Indeed, Huff-
man has rightly noted that Aristotle treated Archytas individually and separated from the
Pythagoreans, not even calling him a Pythagorean, as a result of his higher esteem for his
philosophy.”

If the tradition of the tones of the spheres was Pythagorean, it surely deserves its pop-
ularity to the great success of the Platonic tradition, in particular of the Republic and
the Timaeus, where as we have said Plato publicized his philosophical program of de-
scientifizing science in order to speak philosophically, and with a specific emphasis on the
link between astronomy and harmonic theory. As a matter of fact, we will see below how
some specific cosmic scales were developed out of the casual indications in Plato’s Timaeus.

It could be said that both traditions, Pythagorean and Platonic, were pursued by Nico-
machus of Gerasa, active in the first half of the second century CE. As a matter of fact, in
his Manual of Harmonics he wrote his own version of the tones of the spheres, which I will
review in what follows, for comparison with Ptolemy’s.

Nicomachus identified size, velocity and position of the orbit as the three elements

which determined the assignation.”” But his own procedure was chiefly guided by the lat-

¥ Arist. de Cael. 290b12-291a25.

*Arist. de Cael. 290b18-23: "Yrobépevolr 8¢ tadTa Kol TUG TOYLTATOG €K TOV ATMOCTACEWV EXELV TOVG TMOV
oupewvidV Adyoug. Alexander of Aphrodisias comments on the passage, but he had no more clues than Aris-
totle: Alex. Aphr. Met. 40.3; cf. Burkert 353-4; Huffman 1993, 256.

*'Huffman 2005, 8.

**Nicom. Harm. 3.
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ter factor (position, or distance according to Aristotle), and the etymological explanation:
he said that Saturn was the highest planet and thus corresponded to hypate, which means
‘highest’, and, in the same way, Moon was the lowest one and thus was to be assigned nete
(‘lowest’).”

In this ordering Nicomachus differs from most other authors attesting a specific heav-
enly harmony, who deliver the scale in the inverse order. This was probably due to the
fact that the height of the notes was normally not interpreted etymologically, but on the
grounds of pitch: according to pitch, hypate was not the highest note, but the lowest, and
nete was not the lowest, but the highest. The naming of the notes was instead derived from
the position of the strings in the instruments, so that the string with the highest pitch had
the furthest position, as in our modern guitars, and thus was called the ‘furthest’ or low-
est’, hypate, and in the same way the ‘closest’ or ‘highest’ according to position, with the
deepest sound, was nete.”*

Nicomachus consistently used a heptacord (formed by two joined tetracords) for the
assignation of seven notes to the seven planets, situating the planets according to their
supposed order in the heavens and beginning with the most distant planet, Saturn, assigned
to the note of hypate (the ‘furthest’ in position).

In Ptolemy’s Canobic Inscription the table is likewise structured according to the dis-
tance of the planets, but in the inverse order (with respect to Nicomachus’), following the
principle higher planets-higher sounds. The other important contrast is that Ptolemy did
not use a full scale, but only the fixed notes. Greek musical systems were constituted by
the so-called tetracords, which consist of four successive notes. Now while the two middle
notes of the tetrachords vary their pitch according to the musical genus played, the two
notes at the extremes of the tetrachords are fixed. These are the ones used by Ptolemy.

Then, on the right side of the table, Ptolemy writes numbers corresponding to the

*Ibid.
°*See e.g. Burkert 1972, 353.
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pitches of these notes. For easiness of the explanation, I have reproduced Ptolemy’s ta-
ble here. The fourth column is my own, and displays numbers indexing and grouping the
fixed notes of the tetrachords in the scale. So, the two notes indexed with 1 are the two
fixed (extreme) notes of the first tetrachord (beginning from the lowest note), the two notes
indexed with 2 are the two fixed notes of the second tetrachord, etc. There are notes with
two indexes, because they are both the uppermost note of a tetrachord and the lowest note
of another tetrachord. There are also notes without index, because they do not form part
of any tetrachord, like proslambanomenos, which is situated a tone below the lowest tetra-
chord.

Above mese, there are two possible continuations, the tetrachord called synemmenon
(indexed with number 3), which is joined from mese itself, and the tetrachord diezeugmenon
(indexed with number 4), which begins from the note paramese, situated a tone above
mese. The highest note in this scale, called mese hyperbolaion, is not attested in the Greek

musical systems, an issue that I will address below.

Sphere of the fixed stars mese hyperbolaion [?] 36

Saturn nete hyperbolaion 32 5
Jupiter nete diezeugmenon 24 4,5
Mars nete synemmenon 211/3 | 3
Sun paramese 18 4
Venus and Mercury mese 16 2,3
Moon hypate meson 12 1,2
Fire and air hypate hypaton 9 1
Water and earth proslambanomenos 8

Between the two fixed notes of one tetrachord there is always (by definition) an in-

terval of a fourth. Consequently, the ratio between their pitches is 4:3 (this is easy to
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see if we ‘cut’ the string of a guitar at 3/4 of the whole length by putting a finger on the
corresponding fret: we will hear a fourth above the original sound; similarly the octave
corresponds to 2:1, and the fifth to 3:2). So for example mese is 16, while hypate meson is 12
—they form the two extremes of the second tetrachord-: their proportionis 16 : 12 =4 : 3.
So the numbers representing the pitch are not a fixed frequency, but are so chosen as to
make it possible that all the given proportions between the fixed notes in the scale show
up correctly.”

So the relationship between the notes and their corresponding numbers is clear. How-
ever, there is no explanation for the assignation of notes to planets in the Canobic Inscription
(probably for lack of space).

It is likely that Ptolemy offered some explanation of this correspondence in the last
chapters of Harmonics, whose titles fit very well the procedure we see in the inscription
(see chapter 2). Unfortunately, the contents of the chapters are lost, but we can be confident
that his explanation was not a kind of exact calculation such as we find in the Almagest or
in the first part of the inscription, but of a more speculative nature. As we will see in the
next chapter, the section in the Harmonics where Ptolemy probably embedded the cosmic
scale was not devoted to science, but to Platonic speculation based on the scientific main
part of the treatise.

However, although Ptolemy would probably not offer a big calculation justifying his
tones of the spheres, he would surely have some explanation for that. The very fact that
the scale appeared in the Harmonics suggests this, since there is nothing in that work, even
in the last section, which is not justified in some manner. But what could Ptolemy’s expla-
nation be?

The prose statements on distances, before the table of the fixed tones could be the solu-

tion. If the prose statements in the former part (about the ecliptic and the mean nychthe-

**Normally in music theory only integer numbers are chosen in this kind of operation, but in the CI Ptolemy
uses 21 1/3 for the nete synemmenon (Mars), surely not willing to offer too big numbers. In this way, the
proportions between them are easily calculable.
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meron) were the ‘principles’ for the models defined thereafter, maybe here we have a similar
formal procedure, in which the distances of the Moon and the Sun are the principles for the
assignation of the tones of the spheres.

Swerdlow proposed this kind of connection in his article about this last section of the
Canobic Inscription.” He noted the coincidence that the relationship between the distances
of Sun and Moon announced in the former section was 3°/2° = (3/2)6, and that the pro-
portion between their pitches in the scale was 18 : 12 = 3 : 2. While suggesting that this
could constitute a possible link, he acknowledged that the argument remains inevitably
speculative, because only the distances of the Sun and the Moon are recorded and so no
consistency can be tested.”

However, one need not seek much consistency in this procedure, which after all was
probably wholly speculative. Plausibly enough, Ptolemy could have added the section on
the tones of the planets because he wanted to construct a scale which was a product of his
astronomical calculations. Furthermore, we know that these tones were associated with
the distances of the planets as Aristotle remarked, and Ptolemy treated the distances of the
Sun and the Moon precisely before the section on the tones.

Therefore, it seems probable that Swerdlow’s suggestion on the possible link was in the
good direction, and could be pushed a bit further on this basis: Ptolemy stresses in the prose
statements on the distances of the Moon and the Sun (to the Earth) that these numbers are
the first square and cubic numbers. If there is any relationship between the tones of the
spheres assigned to the Sun and the Moon and their distances, it has to rely rather on these
underlined properties than on the numbers themselves (64 and 729).

Now, if we look at the scale, we note that between the Earth (the lowest note, and
therefore the first) and the Moon there is a fifth —corresponding to the proportion 3:2-

and between the Earth and the Sun there is a fifth plus another fifth, this is, an interval of

**Swerdlow 2004.
*’Swerdlow 2004, 169-170, who also analyzes Kepler’s own interpretation, in a similar vein.
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9:4 = (3/2) x (3/2). Furthermore, these are the first fifths appearing in the scale at all
(there are no other fifths in the interval between the Earth and the Sun).

My suggestion is that Ptolemy could have related the ‘square and cubic’ numbers to
the interval of the fifth: this is plausible, since such numbers are a power of two and three
at the same time, while the interval of a fifth is formed by a proportion of two to three.
So Ptolemy could have argued: in the same manner as the Moon and the Sun are the first
stellar objects whose distance is a square and a cube, they have to be situated in the cosmic
scale as the first and the second fifth from the Earth onwards. The rest of the planets would
easily fill up the scale: after all, there would be not many possibilities, as we will see.

The advantage of this hypothesis is that we have a parallel for that in Ptolemy’s own
work. This process of ordering the spheres of the planets beginning with the distances
of the Moon and the Sun can also be found in the Planetary Hypotheses. In this work,
Ptolemy defined the spheres of the planets as concentric shells in which all the deferent
and the epicycles of the planets revolve, and the width of these shells corresponded to the
difference between the maximum and the minimum distance of the corresponding planet
to the Earth. Ptolemy precisely began with the distances of the Moon and the Sun (the only
that could be calculated), and encapsulated between these the two interior planets, Venus
and Mercury.”® In the Planetary Hypotheses Ptolemy did not construct any musical scale
nor made any reference to this Platonic tradition, but he could have had a similar idea in
mind. We have already seen how the title of the Planetary Hypotheses is similar to that of
the Canobic Inscription, and this could reflect the kindred nature of both works.

There is another fact that could point to this connection between the section on dis-
tances and the musical part: the planets Venus and Mercury in the musical scale are given,
quite strangely, the same note. This could be justified because their period around the Earth
is the same, also coinciding with that of the Sun, since they are interior planets. In the Plan-

etary Hypotheses they naturally occupy different regions: Mercury is given an order next to

*Pedersen 1974, rev. ed. 2010, 394.
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the Moon, and Venus next to Mercury.” However, accepting our hypothesis that the Sun
and the Moon had to be situated exactly at those points (at one fifth, and two fifths from
the Earth respectively), there would be an obvious reason for situating Venus and Mercury
on the same note: in the scale that Ptolemy was using —the scale of fixed tones— there was
only one note between those assigned to the Moon and the Sun, the obvious position of the
interior planets Venus and Mercury, and so there would be no other option than to situate
both planets on that note.

In conclusion, we have seen that in the section on the distances of the Moon and the
Sun Ptolemy used a kind of calculation which departed from empirical data but was prob-
ably partly manipulated to fit ‘nice’ results. It seems plausible that Ptolemy established a
connection between that section and his version of the tones of the spheres, thus seeking to
show some empirical basis for this clearly unrealistic description of the cosmos (by means

of music).

1.5.1 A Timaean astronomical and harmonic tradition: Parallels in Plutarch

Was Ptolemy alone in attempting such thing? Could we compare his semi-empirical
approach to the speculative Pythagorean astronomical theory with other developments
among his contemporaries or foregoers? This will be the question occuping this section
on the Timaean astronomical tradition.

In what follows I will argue that we can find an interesting parallel for Ptolemy’s pro-
cedures in a text by Plutarch, which could reflect the precise tradition that Ptolemy wanted
to follow in the last part of his inscription.

The text is Plutarch’s essay On the Creation of the Soul in the Timaeus. Plutarch is dis-

cussing the harmonic scale proposed for the structure of the world soul in Plato’s Timaeus

It is interesting that Ptolemy at that point noted how there would be a void space between Venus and
the Sun, contrary to his hypotheses, but noted that this could be solved by diminishing the distance of the
Sun, which proves that he was conscious of the unreliability (and thus the possibility of manipulation) of that
calculation; cf. Pedersen 1974, rev. ed. 2010, 394.
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(not explicitly linked to the planets by Plato), whose pitches are explicitly formed by using
powers of the numbers two (1, 2, 4, 8) and three (1, 3, 9, 27).*°° Then, Plutarch says that some
authors ‘transfer the inventions of the Pythagoreans’ to this scheme, ‘tripling the distances
from the center’, and assigning the unit to fire, three to counter-Earth, nine to Earth, 27 to
the Moon, 81 to Mercury, 243 to Venus, and 729 to the Sun. There are no notes linked to
this series, but it is clear that the distances of the planets according to this tradition would
have been moulded on the harmonic scale of the Timaeus.

Plutarch then says that the latter distance, that of the Sun (729), is both a tetragonal
and a cubical number, so that these authors call the Sun a square and a cube.’®* Note that
the number for the Sun, along with its explicited arithmetical property is exactly what we
find in Ptolemy’s expression of the distance of the Sun (CI 13). For the case of the Moon,
Ptolemy’s does not coincide with Plutarch’s account (27 = 3%), but it is another tetragonal
and cubical number (64 = (22)3), like the Sun’s. Furthermore, the fact that Ptolemy uses the
number two as the base for his distance of the Moon is perfectly in tune with the Timaean
motivation that Plutarch attributes to the authors who apply such a system, because the
scale in the Timaeus is structured on powers of both two and of three.

What Plutarch means by ‘the inventions of the Pythagoreans’ is Philolaus’ cosmology,
clearly distinguishable by the presence of a fire at the center of the universe, and a counter-
Earth.'** Plutarch goes on by saying that the discoveries of the geometers are much more
trustful than this Pythagorean system, and he proceeds to indicate various proportions
between the diameters of the celestial bodies, presumably provided by these geometers.
One of these ratios is the proportion between the shadow caused by an eclipse and the
diameter of the Moon, which is given as triple.’®® Let us note that these are precisely the

two elements that Ptolemy (and Hipparchus before him'**) used to calculate the distance of

100p] Tim. 34b-36d; Plut. An. 30.

1'Plut. An. 31.

192Philolaus DK A17=8 Huffman (Huffman 1993, 238); cf. Burkert 1972, 313.

19°Plut. An. 1028D: 10 8¢ Sidotnpa TG EKAEUTTIKTG OKLAG TAG SLpéTPOL TG GEAN VNG TPLTALGLOV.
104pedersen 1974, rev. ed. 2010, 209.
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the Sun using the distance of the Moon.'*® It is possible that Plutarch was trasmitting here a
report from an astronomical calculation of the same kind, perhaps the distance of the Sun.
This would explain that he added these numbers judging them as more plausible than the
Pythagorean lore he transmits before on the distances of the heavenly bodies.

But, even if Plutarch praises these astronomers for their geometrical demonstrations,
comparing them with the Pythagorean tradition of tripling the distances, the numbers of
the geometers appearing in his account are all interestingly factors of two and three: the
diameter of the Sun is said to hold the proportion 12:1 to that of the Earth, the diameter of
the Earth 3:1 to that of the Moon, the diameter of the ‘least of the fixed stars’ to that of the
Earth ‘no less’ than 1:3, the globe of the Earth to the globe of the Moon 27:1, the diameter
of Venus to the diameter of the Earth 2:1, their globes 8:1; the deviation of the Moon from
the zodiac (to the diameter of the Moon) 1:12, and similarly for the informations on the
irregularity in the speed of the Moon.**¢

In the same list, one of the indications of the motion of the Moon unexpectedly connects
astronomy and music: Plutarch says that when the Moon has traveled from new Moon to
full Moon, it has then completed his wandering through half of the signs, thus making ‘a
kind of diapason harmony with six notes’.*®” The underlying thought is that the extension
of the whole zodiac bears a double proportion (2:1) to half of the signs, the path traversed
by the Moon, and the double proportion in music theory is that of the octave, the so-called
dia-pason (because it covers all the notes). Thereafter Plutarch verges to the proportions in
the duration of the seasons according to the Chaldaeans, which he also expresses as musical
intervals, and according to Euripides.'*®

We do not know who Plutarch’s astronomers were. However, we can say that probably

19In Ptolemy’s inscription the proportion between the two is not 3 like in Plutarch’s account, but a number
very close to two and a half: (1/65)/(1/162) = 2,4923...

19¢Plut. An. 1028B-D.

17Plut. An. 1028D: €€ 8¢ ()i deABoboa THv TovoéAnvov AoTep TLVX GUHPLVIOY €V EEATOVE S T OV
amodidwot.

19%Plut. An. 1028F.
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they, or the mediators of the report, were not simply calculating heavenly proportions,
but they also wished to show that the proportions between many celestial measures were
always related to powers of two and three.

It seems that Ptolemy, too, in the section on distances, adhered to this practice, even
getting a mathematical result (provable according to geometry, as Plutarch wanted) com-
patible with the speculative supposition of the Pythagoreans that the distance to the Sun
was 729, a cube and square. Ptolemy must have known this Pythagorean numerology, since
he explicitly mentions the special character of this number. He was probably showing that
he was both an accomplished mathematician and a philosopher who could make his con-
tribution in Platonic theology.

But the similarities between the second part of Ptolemy’s inscription and Plutarch’s
account do not end here. Plutarch’s text goes on referring to two different assignations of
musical notes to the planets. The first one has no obvious relation to Ptolemy, it is worth
analyzing in order to learn more about Plutarch’s sources. Let us briefly do that.

So in the first harmony of the spheres reported by Plutarch, the Earth is put in the lowest
string, proslambanomenos, while the Moon is in hypate, Mercury and Venus are said to be

19 and the Sun in mese, which is said to be the

in ‘diatoni and lichani’ (sic. in the plural),
center of the octave (this claim is also found in Nicomachus'*°).

This scale is the same as the one reported in Achilles Tatius’ Commentary on Aratus’
Phenomena, with only a different order of Venus, Mercury and the Sun. It is worth noting
that the order of these three heavenly bodies, in contrast with that of the other planets,
varied greatly in the ancient attested reports, due to the fact that they had the same period,

the basic ancient means of defining such an order. Both Venus and Mercury are interior

planets, this is, they complete a revolution around the Earth in the same time as the Sun,

19The formulation reflects an ambiguity as to the order of these planets, on which cf. below. The plural in
the names of the notes could reflect this very indecision, perhaps allowing both planets to be assigned the same
note.

Nicom. Harm. 3.
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because they wander only close to it. As we have seen, Plutarch left undecided the order
of Venus and Mercury, and so did probably his source; Achilles then perhaps chose his
particular solution, assuming one of the possibilities. As what regards the Sun, in Achilles’
scale it appears in the sixth position, while it would be in the fourth according to Plutarch’s,
but Achilles tellingly remarks that the Sun is assigned such note ‘if it is given not as the
fourth but as the sixth’.*** By his indication, Achilles seems to point out that he has altered
the Sun’s order with respect to his source, where it would have been in the fourth as in
Plutarch.

Every other aspect is coincident in Plutarch’s and Achilles’ reports: Earth is in proslam-
banomenos,"* and Moon in hypate. The inner notes of the lower tetrachord are in both
accounts diatonos and lichanos, while parhypate is absent, and the whole harmony extends
in either case an octave, comprising a proslambanomenos at the bottom, the lower tetra-
chord (meson) and the upper tetrachord (diezeugmenon).’™ In both accounts the sphere of
the fixed stars is added so as to correspond to the eighth note of the octave. This seems to
have been also the cosmic scale proposed by Eratosthenes in the Hermes, and perhaps the
most natural as derived from Plato’s expression ‘harmonia of eight notes’ in the Republic.***

Plutarch does not only transmit this harmonic system of the spheres, which he thinks
to be far from the truth.'*> He says that there are in fact not two but five tetrachords,
in which other unnamed theoreticians place all the planets, and goes on to specify the
planets that bound each of these tetrachords. In this manner, the first tetrachord (hypaton)
goes from the Moon to the Sun and the planets which move with it (now it seems that the
three appear together), the second tetrachord (meson) goes from the Sun to Mars, etc. Then

Plutarch says that the ancient musicians had seven fixed notes, formed by the boundaries

1 Ach. Tat. Comm. Arat. 17.23-4: 6 8¢ fjAog, €av pn) T€Taptog dAAX €xTog 800ML, EoTat TAELY EméxwV pécov
AxavoD.

?Called ao Omdtwv Statdvov in Achilles.

Ach. Tat. Comm. Arat. 17. In Achilles’ account trite is also absent from the upper tetrachord (diezeug-
menon).

1*PL. Rep. 617b. Theo Smyrn. 142.16; cf. Burkert 1972, 352.

Plut. An. 1029A.
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of these tetrachords, and that this number was in agree with the number of the planets.
This seems to be referred to the scale he has just reported, if we consider these planets to
be actually their spheres, so that the Sun forms a single sphere together with Venus and
Mercury, while the fixed stars form another sphere. But at this point Plutarch informs that
the modern musicians added the proslambanomenos at the bottom, while Plato added one
note on the upper section.'*¢

Now, what do we have in Ptolemy? The first thing to note is that Ptolemy’s scale is
formed out of fixed notes, like Plutarch’s second harmony. However, the assignations do
not coincide with it: Ptolemy’s Moon is not in hypate hypaton, but in hypate meson like in
Plutarch’s first scale. Venus and Mercury appear together in Ptolemy’s text, but now they
are assigned a single note. This seems to agree to the indefinition of their order in both of
Plutarch’s versions. Finally, and most importantly, the number of notes in Ptolemy is nine,
the same number that Plutarch postulated.

Ptolemy seems to have been conscious of the appropriateness that the notes in his tones
of the universe should be nine, since he seemingly invented a name for the note on the top,
namely mese hyperbolaion, for which there is no parallel in Plutarch’s text or any other
ancient writer. Indeed, there does not seem to have been a name for a note above the nete
hyperbolaion, and Ptolemy probably had to invent it. According to Plutarch, the note added
by Plato at the top would be the one singed at unison by the eight sirens which are mounted
on the heavenly spheres, and he points to the explanation in the Republic.'*” So Ptolemy
thought perhaps of the all-encompassing note (through all the spheres) as a sort of middle
note (péon), even if it was the highest one.*®

Among all the ancient attested cosmic scales, Ptolemy’s is close only to the second one

11¢Plut. An. 1029B-C.

Plut. An. Tim. 1029C: 6 8¢ [TAGtwv SAHAOG oty €Tl TO OED TpocAopPdvwv- Aéyer yap €v tf) [ToAiteiq (617b)
TRV OKTD GPUP®OV Ek&oTnV Teplpépewy [elt’] én’ adth) Sepfjva PePrrviov: &dewv 8¢ mdcog éva <ékdoTnv>
tovov leloag, £k 8¢ Tac®dv kepdvvuohal piov appoviav.

15Swerdlow proposed petd instead of the manuscripts’ reading péon), but this would also be unparalleled; cf.
Swerdlow 2004, 167.
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in Plutarch, because of their being constructed only on the fixed notes of the scale, and
because they are both of nine notes. Such a coincidence is probably not accidental: there
is indeed a great variation in the specific assignation of notes to planets among the ancient
writers. Nicomachus’ and Plutarch’s first scale (the latter coinciding with Achilles’ and
Eratosthenes’) were qualitatively different from Ptolemy’s. Another case is that of Aristides
Quintilianus, who designs a completely different scheme: instead of notes, Aristides makes
the heavenly bodies correspond to whole scales.**’

So far we have seen that Ptolemy’s numerology for the distances of the Moon and the
Sun is paralleled in a complex way in Plutarch’s account: while Ptolemy paid attention to
the special property of his number for the distance of the Sun, also mentioned by Plutarch
and attributed to philo-Pythagoreans, he could have in common with Plutarch’s geometers
the idea of ‘“finding’ powers of two and three in heavenly proportions through astronomical
measurements. Secondly, Plutarch’s second reported harmony of the spheres has many
unique affinities with Ptolemy’s, even with the amendments proposed by Plutarch about the
extra notes. Therefore, since Ptolemy seems to be attached to this tradition but at the same
time shows an awareness with what Plutarch considers the corrections of these theories,
we could think that Ptolemy probably relied either directly on Plutarch’s account or on
Plutarch’s source.

But there are other possibilities. Plutarch’s source for this astronomical and musical
doxography was probably a text commenting on Plato’s Timaeus by the Middle Platonic
philosopher Eudorus of Alexandria (1st c. BCE), on which he says to base his own account
for some of the numerological passages of the Timaeus."*

That Plutarch could be relying on Eudorus for his first harmony of the spheres is sup-
ported by the fact that it coincides with the harmony found in Achilles Tatius’ commentary,

since Achilles does likewise mention Eudorus as a basic source.*?*

1 Arist. Quint. 3.22.
2Plut. An. 1013B, 1019E, 1020C. Cf. Dillon 1977, 116; Runia 1986, 48.
121Ach. Tat. 2, 13.
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If Ptolemy had not read Plutarch’s report, then he could have consulted Eudorus’ work,
likely produced in Alexandria where Ptolemy was active a century and a half thereafter.
Eudorus had a ‘worth buying’ work on the whole range of philosophy, structured by prob-
lems, which Arius Didymus used for his own survey,'?” Dillon thinks that Eudorus wrote
a commentary on the Timaeus basically on the grounds that he was a Platonist and that
Plutarch used his work in his own commentary on the Timaeus,'** but it could well be that
Plutarch used the general survey of philosophy in a section commenting on the Timaeus.
Such a work would no doubt be more appropriate for Achilles Tatius, given that he com-
mented Aratus and not the Timaeus. In any case, it seems likely that Ptolemy was relying
on a source that somehow commented the Timaeus, be it Plutarch himself or Plutarch’s

source.

1.5.2 Other Timaean lore in the Canobic Inscription? The elements and the

means

There could still be other aspects in the last part of the inscription which show an influence
of the Timaeus. I will attempt to summarize them here.

As we have seen, in the Canobic Inscription the Earth is substituted in the harmony of the
spheres for the four elements fire, air, water and earth, which are placed at successive levels.
Likewise in the Timaeus we don’t have a homogeneous mixture of the four, but they are
placed also at ordered levels: the body of the universe is said, shortly before the construction
of the harmonic scale of the soul, to have been firstly created out of fire and earth, while
later water and air were introduced in the middle of them so that the proportions between

the four elements were equal.*** Plato is precise as to the fact that the ratio between the

2Ar. Did. 56.1: "Eotiv 0dv E08dpov tod AleEavdpéng, Axodnukod @rlocdgov, diaipeoig Tod katd
@ ocopiov Adyov, PipAiov dEoxTnToV, ¢v @ Tacay énefeAlude TPoBANUATIKOG TV EmoTAENY, TG £Y®
Swupéceng exbOrioopon To TG NOKAG oikelov.

»*Dillon 1977, 116.

124p], Tim. 32b: npdg dAAnia kol dcov Av Suvatdv dvée TOV adTodv Adyov dmepyacdpevog, dtutep mdp mpdg
agpa, To0TO dépa TPog Ldwp, kal OTL &r)p TPog VSwp, LdwpP TPOG YTVv...
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positions of fire and earth is equal to that between air and water, and to that between
water and earth, so that the four elements are separated from each other at equal intervals.
Ptolemy instead decided to group them in two sets of two items each —otherwise he would
have had to devise two more notes—, fire and air above water and earth, this is, in the same
order as they are ordered in the Timaeus."”

The very end of Ptolemy’s inscription (CI 15), just below the list of the notes of the
planets, could also be explained easily if Ptolemy was following the influence of Plato’s
Timaeus. Ptolemy lists in there the amount of arithmetic, geometric and harmonic means
that can be counted in his above-displayed harmony of the spheres. Thus, Ptolemy records
5 arithmetic means, 6 geometric means, and 5 harmonic means.

It turns out that in Plato’s dialog Timaeus stresses the importance of these three kinds
of means, and this without naming them, but expliciting their definition. Firstly he defines
the geometric mean when explaining the creation of the body with the insertion of the two
mean proportionals water and air between earth and fire.”** And shortly thereafter when
developing the harmonic scale of the soul he says that the scale is constructed so that in
each interval there are two kinds of intervals, whose definitions correspond respectively to
harmonic and arithmetic.**

With this in view, we could speculate that Ptolemy perhaps wanted to list the number
of means in his inscription in order to evidence the ultimate origin of his harmony of the
spheres in the Timaeus story.

Finally, in the last table of his inscription (CI 16), following a similar procedure as in the
preceding table, Ptolemy lists the quantity of each kind of concordant intervals in his scale.
So, Ptolemy counts 5 fourths, 4 fifths, 5 octaves, 2 fifths plus octaves, 2 double octaves, and

2 tones. This could correspond to what we find in the narrative of the Timaeus after the

»*These spheres are actually also found in Ptolemy’s Planetary Hypotheses: cf. chapter 5.

126p]. Tim. 32a: OmOTov yop aplOpdv tpudv elte dykwv elte Suvdpewv dvtvovodv  to pécov, dtutep To
TPATOV TTPOG AT, TODTO ADTO TPOG TO EGYATOV...

27P]. Tim. 36a: &ote v £kdote Siacthpatt S0o elvon pesdTnTOG, THYV PEV TAOTE pHéPEL TV EKPWOV AOTOV
Onepéyovoay Kol Lrepexopévny, TV 8¢ low pév kat” aplBpov drepéyovoay, iow d¢ repexopévnv.
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creation musical scale of the world-soul, when the resulting intervals of fifth (3:2), fourth
(4:3) and tone (9:8) that result are repeated.’*® This phrase in the Timaeus appears just below
the definitions of the harmonic and arithmetic means, in the same manner as Ptolemy’s
tables on these topics, a fact which could support the hypothesis that Ptolemy consciously

imitated the Timaeus in this aspect, too.

1.6 The dedication to the ‘savior god’ and the Timaeus

Now I will come back to the beginning of the inscription, the enigmatic dedication to the
savior god. My guess is that by using this formula Ptolemy imitated Timaeus in his dis-
course. If my hypothesis was correct, this would explain the fact that Ptolemy did not
expressly mention the name of the god to which he dedicated his inscription, something
that, as we have said above, is rather odd among ancient dedications where the epithet
‘savior god’ appears.

Let us take a look at the beginning of Timaeus’ discourse in Plato’s dialog of the same
name. Before formulating his account on the creation of the world, encouraged by Socrates,
129

Timaeus piously invokes the gods:

Mpég 8¢ Tolg mepl Tod TavTdg Adyoug moteichal mty péAAovtog, 1) Yéyovev 1
KOl AyevEG EGTLY, €l HI) TTOUVTAITAGL TTUPAAAKTTOEY, GvirykT) Beolg Te kol Bedg
gmucalovpévoug edxecBar hvto Kot voOv €kelvolg pEv PEALoTA, ETOPEVKG
S¢ Niv eimeiv.

And we, too, who are going to discourse of the nature of the universe, how
created or how existing without creation, if we be not altogether out of our
wits, must invoke the aid of Gods and Goddesses and pray that our words may

be acceptable to them and consistent with themselves.

Timaeus thus explicitly calls upon the gods and prays that his words be in accord with

them. He makes no distinction among them, using a similar expression to what stands on

125P. Tim. 36a: NpoAiov 8¢ Siaotdoewy kol EmMTplTey Kal EToYSOwV YEVOREVKDVY €K TOVTWY TOV SeCHQOV £V
Taig Tpocbev Snotdoeoy...
129P1. Tim. 27c (tr. Jowett).
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the Keskintos inscription. This clearly reminds the reasons alleged by Philo for offering
intellectual presents to the gods (see above).
But later on in a new reprise of his discourse, Timaeus makes another invocation, now
in the following terms:**°
Beov On ki vOv &’ apyf] TOV Asyopévov cwthpa €€ atdmov kal dnboug

diyfoewg mpog to TGOV elkOTWV SOYHA SLatadTeLv NHAG EMKaAechevoL TAALY

apxopedo Aéyewv.

Once more, then, at the commencement of my discourse, I call upon god, and
beg him to be our savior out of a strange and unwonted enquiry, and to bring

us to the haven of probability. So now let us begin again.

At this point Timaeus is more explicit and demands that the god may save him from his
extraordinary enquiry, and bring him to the province of likeliness. Here the savior capacity
of the god is explicity invoked, as well as the reason for such a prayer, this is, the great
difficulty of the enterprise, defined in the first invocation as the ‘discurse of the nature of
the universe’.

Again after concluding his long discourse, actually at the beginning of the Critias, the
chronological and thematical continuation of the dialog, Timaeus compares his speech to
a journey that has come to an end favorably. He is thankful for this reason, and prays to

the god again for the salvation (cwtnpic) of his words, whenever they have been spoken

131

properly.

Qg Gopevog, O TOKPATES, OLOV K HAKPAG AVATTETAUpéVOg 680D, VOV obTwg
¢k TG TOoD Adyou Sroutopeiog yonTdg ouAloypor. T@ 8¢ mpiv pev oo
0T EPYw, vOV 8¢ AdyoLg aptL Be®d yeyovoTL pocevyopal, T@V prnoéviov doa
pev €ppnon petping, cwtnpiav NUiv adtov adTdV ditddvar, mopa péAog 8¢ €l Tu
mepl aOTOV Gcovteg elmopev, diknyv v mpémovoav émtifévarl. dikn &¢ opo

TOV TANUHEAODVTA EPPEAT] TTOLETY-

How thankful I am, Socrates, that I have arrived at last, and, like a weary trav-

eller after a long journey, may be at rest! And I pray the being who always

130PL. Tim. 48d.
31P], Crit. 106a-b (tr. Jowett).
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was of old, and has now been by me revealed, to grant that my words may
endure in so far as they have been spoken truly and acceptably to him; but if
unintentionally I have said anything wrong, I pray that he will impose upon
me a just retribution, and the just retribution of him who errs is that he should

be set right.

The metaphor of a journey, which had already appeared in the above invocation in a less
evident fashion, is a fitting one in the context of a prayer for salvation. This has the par-
allel of the many votive stelae offered as thanksgiving after dangerous voyages or similar
events, sometimes choosing ‘savior’ as the designation of the deity."* This is the reason
why Timaeus thanks the god: he has been able to complete his discourse on the nature of
the world, which is no minor enterprise. He feels happy for this.

On the other hand, we note a subtle difference between this and Timaeus’ former invo-
cations. Timaeus has now already exposed his discourse, and he does not anymore demand
that his words be sound and acceptable to the god, but that the god preserves them if they
have been spoken soundly. This is another dimension: Timaeus prays for the durability of
his words.

So Timaeus’ discourse shares many of the elements which we have attributed above
to intellectual offerings. Firstly, and most importantly, it is dedicated to the gods. Sec-
ondly, Timaeus’ praying demands the kind of divine favor typical of ‘firstfruits’ votive of-
ferings that we have seen in Philo, basically the positive judging of the dedicant’s capacities.
Thirdly, Timaeus asks for the future preservation of his words, as though he had inscribed
them on a stele.

On the other hand, Timaeus’ discourse presents features which relate it to the nature
of astronomical votive offerings: firstly, it is not an object or instrument, but a treatise;
secondly, the treatise begins with the description of the heavenly cycles. Both these features

are typical of astronomical monuments, as we have seen above. And thirdly, Timaeus is

928 g ]G IX.2.38
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qualified as ‘the most of an astronomer among us’ (kotpovopik®tatov Np&v) by Critias.*?

Finally, Timaeus explicitly invokes, like Ptolemy, the savior capacity of the god, and at
the same time does not mention any particular god, also like Ptolemy.

These factors make it plausible that Ptolemy took Timaeus’ discourse as a paradigm for
his stele, consciously imitating it even in the phrasing of the dedication.

Perhaps Plutarch alludes to this monumental style of Timaeus in his commentary, when
after the accounts of the harmony of the spheres he speaks of ‘images’ (eikoveg) illustrating
‘harmonious concords’ distributed in ‘visible places’ around the world:***

Yxomeite 8¢ prp TOV pEV oDPOVOV Gyel kol Ta ovpdvia Taig mepl adTRV
gppeAeiong Kol Kwvoeow 1) Yuxr @POVIHOTATN Kol dikaloTtdtn yeyovuio:

yéyove 8¢ TolahTn Toig K’ dppoviav Adyolg, OV eikdveg pév dmépyovow eig

TO ACOPATA €V TOIG OPATOLS Kol OpwHEVOLS PHEPESL TOD KOGHOU KAl COUAGLY.

Now then consider whether the soul does not roll and turn and manage the
heavens and the celestial bodies by means of those harmonious concords and
equal motions that are wrought and fermented within her, being herself most
wise and most just. And such she became by virtue of harmonic propor-
tions, whose images representing things incorporeal are imprinted into the

discernible and visible parts and bodies of the world.

Sacred places were situated in visible places throughout the world. The Serapis temple at
Canopus could be one of these visible places. Shortly below, Plutarch adds that the ‘first
philosophers’, the ‘theologists’, ordered statues of the gods to be made with musical instru-
ments, ‘to signify that no work was so becoming to the Gods as accord and harmony’."** As
we will see in the chapter about the preface of the Almagest, Ptolemy considered that the
mathematician could also contribute to what Ptolemy called ‘theology’, meaning specula-

tive philosophy as Aristotle (see chapter 6).

PL. Tim. 27a.

**Plut. An. 1029D (tr. Philips).

13Plut. An. 1030B: ol te téAan Beoldyor, TtpesPiTatol PrlocdPwv dvteg, Opyava povoikd Bedv éveyxeipilov
&ydhpacty: ody g Abpav mov ... kol adhodoty, GAN ovBev Epyov oidpevor Bedv olov appoviay elvon kol
ouppviov.
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1.7 Double nature of the scientific inquiry?

In this final section I will make some observations on the nature of Ptolemy’s inquiry as
reflected in the Canobic Inscription. While in the first part of the inscription we have math-
ematical astronomy as we find it in the Almagest, in the last part we see Ptolemy engaging
in speculative philosophy of a Pythagorean and Platonic kind, probably departing from the
mathematical basis of a convenient calculation of the distances of the Moon and the Sun.
How could Ptolemy reconcile these two different approaches? To what kind of program do
they obey?

It would be interesting to inquire first whether Ptolemy was alone in his enterprise.
Can we find something similar happening in other ancient astronomical texts?

The Keskintos inscription may be a first-hand example of an application of astronomical
measurements to the philosophy of the Timaeus, like the second part of Ptolemy’s inscrip-
tion. We have mentioned above that the astronomer of the Keskintos inscription recorded
periodicities in the motions of the planets counted in a great common period of years. As
is clear from the numerical expressions in the inscription, the numbers of the planetary pe-
riods within this great period are intended as integers, so that the astronomer was thinking
that all these periodicities return to the same point after that great given period of years;
Jones compares this great period with the yugas of Indian astronomy, which are believed
to be derived from Greek pre-Ptolemaic astronomy.**

Such common periods appear in Plato’s Timaeus, where the astronomer intimates the
following argument, after commenting upon the orbits of the Sun and the Moon:"*’

TV & GAAWV TAC TEPLOdOLG 0VK évvevonkoTeg avBpwitol, TANV OAlyoL TGV

TOAAGDV, olte dvopdlovov olte TPOG GAANAC GUHHETPODVTOL OKOTODVTEG

**Jones 2006, 19-20. This is the only example in the Greek world of complex mathematical astronomy dealing
with these hypothetic periods. Ptolemy rejects their existence expressly in the Tetrabiblos, noting that either
they cannot exist at all or are not perceivable in the terms of human time (this is, probably from the time that
the first recorded astronomical observations exist, for Ptolemy the Babylonian observations dating on the 8th
c. BCE); cf. Ptol. Tetr. 1.2.15-16.

Pl Tim. 39c-d.
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aplOpoig, doTe WG oG eltelv 00K loAGLY XPOVOV OVTX TG TOUTWV TAAVOG,
TAN0eL pév apnydve xpwpévag, TemotkiApévog 8¢ Bavpaotdg: Eotv & Opwg
o0d¢v NTTov Katavofjoal duvatdv g & ye TéAeog &plOpOg xpdvov TOV
TEAEOV EVIOLTOV TANpOL TOTE, OTAV ATACHV TOV OKTG TEPLOdWV TA TTPOG
aAAnAa ovpmepavOivTa thiyn oxf ke@oAV ¢ Tod TadTod Kol Opoiwg LOVTOog

avopetpnOévto KOKAQ.

Mankind, with hardly an exception, have not remarked the periods of the other

stars, and they have no name for them, and do not measure them against one

another by the help of number, and hence they can scarcely be said to know

that their wanderings, being infinite in number and admirable for their variety,

make up time. And yet there is no difficulty in seeing that the perfect number of

time fulfils the perfect year when all the eight revolutions, having their relative

degrees of swiftness, are accomplished together and attain their completion at

the same time, measured by the rotation of the same and equally moving.
Timaeus’ oracularly affirms that ‘there is no difficulty’ in seeing that at some time all the
orbits accomplish their revolutions at the same time. The astronomer of the Keskintos in-
scription was perhaps postulating himself for one of these very few people who had studied
the planets mathematically and who could show the common periodicities of all the planets,
the Great Year.

The Great Year appeared in astrological texts,**® but Jones rejects astrological influence
in the Keskintos inscription on the basis that astrology was at the time (roughly 100 BCE)
only very incipient in the Greek world: he rather compares the procedure seen in that in-
scription with the science of harmonics, where a normal mathematical procedure to express
the pitches for a scale unevenly sectioned was to search for a common, minimum multiple
in which all the ratios of all the sections could be expressed.’* Jones also compares the Ke-
skintos’ models, mathematically complex but tied to numerical speculation, with Ptolemy’s
section on the distances of the Sun and the Moon.**

However, we do not see in the Keskintos inscription a separation between a purely

**Tones 2006, 29 citing bibliography.
**Jones 2006, 37.
HTbid.
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mathematical part and a speculative part as we find it in Ptolemy’s. We could say that in
the Keskintos inscription the interaction of mathematics and philosophical application is
much more homogeneous and focused than in the Canobic Inscription: what I mean is that
whereas Ptolemy clearly separates a wholly mathematical part from a very speculative one
(showing something as speculative as the Pythagorean tones of the spheres), in the Keskin-
tos inscription serious mathematical astronomy is applied to a not so highly speculative
philosophical theory such as the common periods of the planets.

The most clear ancient formulation of the two separate kinds of explanations of the
world that we find in Ptolemy’s Canobic Inscription is probably found in Plutarch, as well.
Plutarch advocated in various passages of his works for a dual function of the scientist: to

explicate the natural world both through natural causes and through metaphysical ones.***

¢ kol péoto 8OEetev av tatpod kol yewpyold kod adAntod Swpépev 6
QLLOG0QOC. Ekeivolg pév yop E€apikel T Eoyata TdOV aitinwv Bewpricat: T yop
£yyutatw tod tdboug aitiov av cuvoEBT, TUPETOD PEV EVTAOLS T} TOPEUTTTWOLG
épuoifng & fAol mupwpreyeic ¢’ OpPpw PopdtnTog &8¢ KAiog aOAGY kol
oLVOYWYT) TTPOG AAARAOUG, ikavOv €0TL TG TEXViTY TPOG TO Oikelov Epyov. TG
d¢ puok® Bewplog Eveka peTOVTL TAANOEC 1) TOV Eo)dTwV YVOOLS 00 TéAOg
E0TLV GAN GpyT) TAG ETTL T& TPOTA KOl AVOTATW TOPELOGS.

This is, it would seem, the great difference between a philosopher and a physi-
cian or a farmer or a flute-player; for the latter are content to examine the
causes most remote from the first cause, since as soon as the most immediate
cause of an effect is grasped — that fever is brought about by exertion or an
overflow of blood, that rusting of grain is caused by days of blazing sun after a
rain, that a low note is produced by the angle and construction of the pipes —
that is enough to enable a technician to do his proper job. But when the natural
philosopher sets out to find the truth as a matter of speculative knowledge, the
discovery of immediate causes is not the end, but the beginning of his journey

to the first and highest causes.

At the same time, the Ptolemy that we encounter in the Canobic Inscription is perhaps the

**'Plut. De primo frig. 948B-C (tr. Cherniss). See similarly Plut. De def. or. 435E-436A
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most clear ancient surviving scientifical text embodying this kind of double inquiry.

This is our first encounter with this project of Ptolemy, but many others will follow in
the rest of the chapters. My aim throughout will be to explore the way in which Ptolemy
dealt with it, the reasons he could have had for adhering to it, and the possible evolution
of the project throughout his works. In the following chapters, reading the more verbose
works originally written on papyrus, we will have many occasions to see Ptolemy writing

more explicitly about it and giving more clues.

1.8 Conclusions

In the first part of the chapter we have learned the chronological and geographical setting.
Ptolemy erected an astronomical inscription, probably at the beginning of his career, and
probably at the most famous temple of Serapis at Canopus, where international aristocrats
met to take cures and for erudite conversation.

We have seen how Ptolemy was pursuing an old tradition of monumentalizing astro-
nomical minitreatises, and dedicating them to the gods, perhaps as a consequence of the
idea that the planets were conceived as deities.

In the analysis of the contents of the inscription, it has been shown that it is formed
by two qualitatively differentiated sections, not reflected in the title —the title probably re-
flects rather the inner structure of each of these parts—: firstly, a mathematical-astronomical
part, showing exact astronomical values, which probably constituted the main reason of
Ptolemy’s dedication because it described accurately the correct wanderings of the Moon
and the planets, which until recently were not appropriately theorized. There is a transition
on the distances of the Moon and the Sun, showing complex mathematical practice tied to
numerological ‘Timaean’ speculation, comparable to some extent to the common periods
recorded in the Keskintos inscription. Finally, the last part of the inscription constitutes a

highly speculative section showing a cosmic musical scale, probably based on the distances
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section.

Both the transition on the distances and the cosmic scale seem to be inspired by a com-
mentary tradition on Plato’s Timaeus transmitted by Plutarch. Ptolemy was probably de-
pendent on this account, perhaps not having read Plutarch himself but his probable source
for this account, Eudorus.

Having in mind that the Timaeus was at the time one of the most successful accounts
of Greek philosophy, not only in the Eastern part of the empire but also in the educated
Rome, and the circumstances under which this work was produced, we may draw one hy-
pothesis. Ptolemy was perhaps making his mathematical work attractive to the Roman
elite visiting Canopus, by combining his complex astronomical models -I mean complex
for the almost every educated man in the empire, not for astronomers of course— with a
widely recognisable philosophical tradition, written at the end of his inscription as a sort
of erudite conclusion to his theories.

I will try to test this hypothesis throughout the subsequent chapters, which will anal-
yse other works of Ptolemy. However, we can now say in support of it that it could have
been a wise strategy of self-promotion: while showing off his mathematical proficiency at
the beginning of the inscription, with the last speculative part Ptolemy would have attrac-
tively presented himself as an authentic follower of Plato to those that had studied the great
philosopher.

As we have said above, in his Republic Plato had argued that the mathematical sciences,
and in particular astronomy and harmonics, should progress from their particular knowl-
edges towards the non-empirical, and common essential truths (Rep. 530d). Plato himself
could be interpreted as having begun this program in the Timaeus, but Timaeus was not
a real mathematician. Ptolemy was so, and would be showing in his inscription that he
was undertaking the Platonic program, which began with astronomy and ended up with
philosophy. Ptolemy would have presented himself as the successor of Timaeus, alluding

to him both in the final part of the inscription and with his dedication to the savior god.
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Timaeus’ philosophical account would have been perceived as already ‘saved’ because of
the great success of the work in Plato’s posterity and especially in Ptolemy’s imperial times.
So Ptolemy with his Canobic inscription would perhaps have sought to establish himself as

the heir of the highly-prized Timaean mathematical philosophy.



Chapter 2

The Harmonics

Taking the ancient Pythagoreans’ approach, but not without
Plato: Archytas joins the Timaeus paradigm

2.1 Plan of the chapter

In this chapter I focus on Ptolemy’s treatise Harmonics, probably written in the same pe-
riod as the Canobic Inscription. I begin by reviewing the connection between astronomy and
harmonics as it appears in the Canobic Inscription, of probable Platonic pedigree, and at the
same time noting an essential difference in their mathematical approaches, which allows
much more choice for music theorists than for astronomers. Consequently harmonic theo-
rists appear frequently divided in sects, much like philosophers. Ptolemy’s self-positioning
in this tradition (both his choice to be there and the choices he makes within it) is important
in our characterization of Ptolemy as an intellectual. Since the history of these sects will
naturally be a concern for Ptolemy, I will summarize the situation in the imperial period,
following Barker.

After this outline of the background, I will be in a position to introduce Ptolemy’s trea-

tise. I will begin by briefly describing the contents of Ptolemy’s Harmonics, paying attention

57
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to the large part of the treatise dealing with the Pythagoreans’ and the Aristoxenians’ ap-
proaches. I will argue that Ptolemy defends and takes the mathematical approach of the
ancient Pythagorean Archytas. Ptolemy finds fault with the empirical validity of some of
Archytas’ ratios, but I will defend that this represents only a necessary criticism provid-
ing room for Ptolemy’s improvements, which will basically consist in the application of a
mathematically sound theory to the perceptions of the senses, involving a consequent use
of the harmonic canon —a traditional instrument of Greek music theorists. The second part
of the chapter will be devoted to the last part of the treatise, a non-mathematical philosoph-
ical excurse on harmony and its analogical connections to the soul and the heavens. I will
review these last chapters of Ptolemy’s treatise, arguing that the general tone and goal are
here, unlike in the rest of the chapter, unmistakably Platonic, even if Aristotelian concepts
are frequently used. I will also underline Ptolemy’s presentation of an epistemology apt to
his harmonic project, probably deriving from the tradition of Antiochus of Ascalon, in the
first chapter of this philosophical section. My conclusion is that in the Harmonics Ptolemy,
perhaps even more clearly than in the Canobic Inscription (for he couldn’t choose the math-
ematical approach there), presented himself as a mathematician working on a Platonic topic
with an approach coherent with his astronomical practice. This was an empirically valid
scientific method, reached through improving the empirical soundness of Archytas’ the-
ory. In the final part of his treatise the Timaean paradigm that we have encountered in the

Canobic Inscription resurfaces.

2.2 Presentation

If one can trust the coincidence of the content as a fair criterion for establishing chronology,
the Harmonics was probably written in the same period as the Canobic Inscription, since
the final sections of the harmonic treatise, of which only the titles of the chapters and a

fragment are extant, contained, like the inscription, an account of the tones of the planets
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with the planets disposed in the same notes.’ These is of course no conclusive argument,
but after the work by Hamilton, Toomer and Swerdlow confirming the authenticity of the
Canobic Inscription scholars have tended to favour this hypothesis by using this argument
of content.?

Amplifying this argument, we could perhaps add another one which would make
stronger the case for this datation: probably it is not just a matter of coincidence of the
material, but of coincidence of project. More generally than the specific coincidences with
the Canobic Inscription, there is a wider theme that clearly links both works. In the inscrip-
tion, as if following Plato’s advice in Republic 530d, Ptolemy departed from astronomy and
ended up with a topic exemplifying what can be shared by both astronomy and harmon-
ics. Conversely, in the Harmonics Ptolemy began with harmonics and ended with the same
topic, which linked music theory with astronomy. So both sciences were brought in these
treatises to the same common topic, nicely meeting Plato’s advice. It seems then reasonable
to ascribe to a similar period of one’s production two works sharing such a common aim.

The treatise has been studied in detail by recent scholars such as Barker and Creese,’?
who have underlined its exceptional quality as a piece of scientific literature. In particular,
Barker has analysed the work from the point of view of the subtle methodologic strategies
adopted by Ptolemy in his scientific enquiry, while Creese has focused on Ptolemy’s use
of the monochord, or harmonic canon, as one of the scientific strategies used to test and
demonstrate the arguments.

The theoretical approach of these studies is indicative of the different nature of harmonic
inquiry with respect to astronomy. Unlike historians of ancient astronomy, historians of

ancient harmonics do not primarily concentrate on the ‘correctness’ of the numbers, but

'Cf. Ptol. Harm. 3.16 (fragment) and CI Cf. the end of my chapter for the discussion of the last part of the
harmonics.

*Swerdlow 2004, 175; Feke 2009, 7; Redondo Reyes 2003, xxviii. Cf. Diiring 1930, Ixx-1xxi. For the authen-
ticity of the CI, cf. Hamilton et al. 1987 and our first chapter.

*Barker 2001, Creese 2010. Cf. also the annotated translations by Barker 1989, 275-391; Raffa 2002, Solomon
1999. Cf. also the less sympathetic account of Mathiesen 1999, 429-495, esp. 430, where the author uncritically
adopts the cliché that Ptolemy adjusted his observations to fit his own methods.
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more often on the approach taken by the ancient theorists. This is not only a question
of different scholarly traditions, but reflects an essential difference in the nature of these
ancient sciences. Ancient harmonics, unlike ancient astronomy, was very much driven by
concerns of approach, as I will try to explain in what follows.

A first obvious observation is that harmonics was not such a demanding mathematical
science as astronomy. The object of study, musical sound, had a simpler mathematical
structure than the positions of the heavenly bodies. While complex epicyclic models are
necessary to represent the non-uniform movements of the planets, resulting in a difficult
theory for non-advanced learners, the harmonic structure of sound is far simpler, at least
as concerns the representation of pitch which was the subject of harmonic science. The
mathematical structure of sound consists in a linear pitch, represented through the ratios
that define intervals.

An illustration of the ratios of such intervals in a modern guitar may be useful: the
octave above the sound of a string may be attained by reducing the length of the string
to the half, this is, by putting the left-hand finger on the twelfth fret. To get a fifth, it is
necessary to reduce the length by two thirds, this is, by putting the finger on the seventh
fret. For getting a fourth, we must reduce the length by three quarters, and this is the fifth
fret. So the ratios for the octave, the fifth and the fourth are respectively 1:2, 2:3, and
3:4 (or more commonly the inverses 2:1, 3:2, and 4:3).* The main operation with ratios is
composition: if we want to know the interval resulting from hightening a note a fifth and

then a fourth, we should multiply the ratios corresponding to these two intervals:

3:2x4:3=3x4):(2x3)=4:2=2:1

*This would be a modern demonstration that the ratios 2:1, 3:2 and 4:3 define these concords, but the ancient
Greeks probably reached them by using similar procedures in other sorts of instruments, like wind instruments.
See the discussion on acoustics involving this kind of instruments in Archytas fr. DK 1, and Ptolemy’s criticism
of the use of wind instruments such as auloi and syringes in music theory in favour of the harmonic canon, not
yet introduced in Archytas’ time in Harmonics 1.8; see Creese 2010, 117-130.
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So the resulting interval corresponds to an octave (as one may illustratively confirm on
the guitar). One may also attribute a conventional pitch to a note, say 12, and highten it
a fourth by multiplying the ratio corresponding to this interval: 12 x (4 : 3) = 16, or
lower it by the same interval by dividing by the same ratio (or multiplying by the inverse):
12/(4 : 3) = 12 x (3 : 4) = 9. It is important to note that such pitch numbers are
always conventional, and normally chosen so that integer numbers result: this is the main
difference with modern pratice, where pitches are represented as absolute frequencies (e.g.
we say that the note A is equivalent to 440 Hz).

So on the one hand the harmonic mathematical theory was easier. In such a situation,
we could argue, the idiosyncrasy of each author is left with more room to shape a particular
theory, and so variety would be encouraged in the genre.

But there is yet another important factor which probably contributed to the self-
reflective nature of ancient harmonics. Music, unlike the positions of the planets, was not
just given. Different musicians performed different music, attuning their instruments in
different musical systems. Among the different systems at work, the ancient theoretician
had to choose (or even invent), attending the criteria that he judged convenient. Many dif-
ferent approaches were possible, depending on the concept of music that the theorist had
in mind. Since music, unlike astronomy, had a practical side, theorists could choose a pre-
scriptive rather than a descriptive approach. Actually, the most interesting treatises often
present their treatment as descriptive, but often they cannot avoid being partly prescrip-
tive due to the necessary choices to be taken. This distinction could be linked to another
distinction which distinguishes mathematical and non-mathematical theories of music. If
the approach taken is prescriptive, too much mathematical complexity would probably play
against the very goal of the treatise, which is imposing the ‘correct’ harmonic structures.
The most prescriptive approach, that of Aristoxenus, is not mathematical at all.

Ptolemy was probably aware that such relativity was essential to music theory, since,

even if he defends his own approach as the best one, he does not fail to record the attune-
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ment corresponding to the ratios proposed by many of his predecessors, even putting them
in tables side by side with their own, in a place elsewhere devoted only to the ‘data’ (Harm.
2.14).

The beginning of an extant commentary on Ptolemy’s Harmonics by the Neoplatonic
philosopher Porphyry (3rd c. CE) is very illustrative of this situation. What Porphyry has

first in mind when attempting his commentary is the diversity of the traditions in harmon-

ics:®
HoAM\GV aipéoewv 00oMV v HOUGLKT] Tepl TOD T)ppocpévon, & Ebdo6ELe, dvo
pwTeve &v Tig btoAdPot, Thv te ITubaydpetov kai thv ApioToéévelov, Ov kol
T Soypata elg €Tt kol VOV olopeva aiveTal. OTL pev yop €yévovto mheiovg
ai pév mtpod o0 AplotoEévou, ola 1) Emrydvelog kol Aapdviog koi Epatdrdetog
Aynvoplog te kol Tiveg Ao, OV kod adTOg pvnpovedet, ol 8¢ pet’ adTov, dg
dANot avéypaay, ola 1) Apxeotpdtelog kai 1) Aywviog kai 1) Pihickiog ko 1
‘Eppinmiog kot €l Tiveg dAAa, Exoev &v Aéyerv.
While there are many sects in music on attunement, Eudoxius, one would ac-
cept that two of them are first, the Pythagorean and the Aristoxenian, whose
tenets still seem to survive today. Because we could say that many of them
flourished, the ones before Aristoxenus, such as those of Epigonus, Damon, Er-
atocles, Agenor and many others, as he himself notes, and the ones after him,
recorded by others, such as those of Archestratus, Agon, Philiscus, Hermippus

and many others.

All this is very interesting for our purposes, because here, much more than in any other
of his works, Ptolemy will have the opportunity to define his position among a number of
available options, and his choice, along with the reasons given, will be highly relevant in

our own investigation.

*Porph. Comm. Harm. 3 (my own translation).
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2.3 The tradition of the science of harmonics

Since issues of approach were important for the ancient treatises on harmonic theory, let us
attempt an outline of the tradition upon which Ptolemy was building his own contribution.

The Greek science of harmonics in its most general definition had sound as its object
of study, much in the same manner as optics had image — a widespread comparison in the
ancient literature® — and sound was for the Greeks firstly divided in musical and unmusical,
of which the latter category lacked the sufficient formal characteristics to deserve a close
study. As a result, when the Greeks studied sound, they really studied the musicality of
sound, this is, when was a sound musical (i.e. when it was a note), what intervals were
musical and ‘how much musical’ they were, or the various combinations of notes used or
theoretically used in musical practice such as tetrachords and scales.’

Treatises on the science of harmonics seem to have appeared first in the classical period.
From this time only Aristoxenus’ Elementa harmonica and a couple of pseudo-Aristotelian
works have survived complete,® but we have evidence of Aristoxenus’ foregoers appearing
in his own treatise, some fragments of a treatise by Archytas and occasional remarks about
this science in Plato’s dialogues and in Aristotle.’

In the Hellenistic period we have remarkably meager evidence of any work on harmonic
theory. Eratosthenes turns out to be one of the very few authors of this time who is known
to have worked in the field, perhaps not surprisingly due to his interest in the mathematics
involved in the work of Plato.

It was precisely the growth of this interest in the ‘mathematical’ passages of Plato,
parallel to the great success of dogmatic Platonism at the beginning of the imperial period,

which probably gave way to the production of an unprecedented number of treatises on

°Cf. Arist. Metaph. 1077a.

’See the succession of topics in Aristox. EL. Harm. book 1.

*The De audibilibus and the book XIX of the Problems.

°Cf. Barker’s study on the harmonics of this period, Barker 2007.
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harmonic theory in the period of the Roman domination.’® Many works were devoted to
understanding and expanding the mathematics present in Plato’s works, and harmonics
were a good part of it, especially since harmonic ratios played a prominent role in the
description of the soul of the world in the Timaeus.

Parallel to this tradition, which received the name of ‘Pythagorean’ or ‘Platonic’ in an-
tiquity, musical theory derived from the treatises of Aristoxenus was epitomized by the
so-called ‘Aristoxenians’ in school texts used in Roman elite secondary education.'*

Thus, both the Roman-era Pythagorean and Aristoxenian harmonic traditions were
equally based on antiquarism rather than on contemporary musical practice, but they cov-
ered different stages of education. Pythagorean treatises of this time were much more
rhetorical, varied and ambitious than the school-texts of Aristoxenian theory. Good ex-
amples of this sort of treatises are Theon of Smyrna’s Mathematics Useful for Understand-
ing Plato (a clear self-explanatory title of a work not only containing harmonics) or Nico-
machus’ Manual of harmonics, but long excerpts of works by many other authors survive,
such as Thrasyllus and Adrastus.

A major difference between the two traditions is the adoption or the rejection of the
mathematical approach. On the one hand, the Pythagoreans used the mathematical theory
of ratios for the definition of the musical intervals, so that 2:1 represented the octave, 3:2 the
fifth and 4:3 the fourth, to name the three basic concords. The discovery of these ratios was
frequently ascribed to Pythagoras, but on account of the impossibility of the experiments
described in this sort of accounts, we may deduce that these were spurious traditions.*

The Pythagorean harmonic treatises of the Graeco-Roman period tended to use only
musical structures derived from the idealised diatonic scale appearing in Plato’s Timaeus.
A paradigmatic example is found in Nicomachus’ Manual of harmonics, which is worth

commenting on at this point. But before that, let us briefly explain what is understood in

1°See Barker 1994.
Barker 1994, 60-2.
*2See Burkert 1972, 375-6.
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Greek music theory by ‘diatonic’.

There were three musical genera in which the tetrachords —the basic scalar structure in
Greek music— could be attuned, the diatonic, the chromatic and the enharmonic, differing
in the pitch of the two interior notes of the tetrachords. The two interior notes were pitched
increasingly closer to the lowest note when shifting from the diatonic through the chromatic
to the enharmonic. Thus, the diatonic tetrachord is said to be composed (from lowest to
highest) of a semitone, a tone and a tone in ascending order; the chromatic is composed of
a semitone, another semitone, and three semitones; and the enharmonic is composed of a

quartertone (the so-called diesis), another quartertone, and a ditone.

diatonic chromatic  enharmonic

semitone

1 1 1 This

scheme is derived from Aristoxenus’ music theory, even if Nicomachus uses it in order
to present the genera in a simple way in his introductory treatise.”® More complex
Pythagorean-style theories would deny that an exact semitone or a quartertone is possible
at all to define, on the basis that there cannot exist any ratio corresponding to it, this is,

there is no ratio m : n such that:

(m:n)x(m:n)=9:8

3Nicom. Harm. 12. Cf. Aristox. El. Harm. 28 Da Rios; cf. Barker 1989, 267, n. 95.
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9:8 being the ratio that defines the tone. Consequently, more complex divisions were pro-
posed. Nicomachus himself alludes to this in the same chapter, although, as he says, he
prefers to postpone the explanation for a forthcoming treatise that has not come down to
us.'*

We may now go back to Nicomachus’ presentation of the diatonic. The diatonic is
indeed the genus by which Nicomachus begins, and the only one whose pitches he explicits,
coupled with the mythical story of Pythagoras’ discovery (Man. Harm. 6). It is on this basis
that he immediately proceeds to explain the means alluded to in the musical scale in Plato’s
Timaeus (Man. Harm. 8, cf. my chapter 1), and to show (rightly*’) that Timaeus’ musical
scale derives from the musical theory of the Pythagorean Philolaus (Man. Harm. 9). The
climax is the complete list of notes (in the three genera and extending four octaves) which
closes the short treatise (Man. Harm. 12), announced as the system of Timaeus of Locri,
‘whom Plato also followed’ (end of Man. Harm. 11).

Nicomachus was quite straightforward in his explanations and specialized in addressing
simple mathematical theories appearing in Plato’s philosophy, which an educated Roman of
his age would naturally be eager to understand. Barker (like most commentators) describes
Nicomachus not as a mathematician properly, but as an able popularizer of Pythagorean-
Platonic mathematics: his account was straightforward and free from difficult mathemat-
ical obscurities, and at the same time it was not a strict commentary on Plato. These
qualities made Nicomachus’ manual not only highly successful among late ancient writ-
ers on music,', but also among his contemporaries, to the point that the satirizer Lucian of
Samosata could use without any explanation the expression that someone ‘calculates like

Nicomachus’."’

“Nicom. Harm. 12. Cf. Ptol. Harm. 1.10. See also the divisions by Archytas, Eratosthenes, Didymus, and
Ptolemy himself in Ptol. Harm. 1.10, 2.14.

Huffman 1993, 376; Barker 1989, 48.

**Barker 1989, 247.

Luc. (or ps.-Luc.) Philopatr. 12: ApiBpéewv pe d18d&okelg, kol dpkog 1) aplOpuntikny- kol yop dplbpéelg g
Nuwopoyog 6 Tepaonvoc.
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What about the Aristoxenians? They did not describe intervals with such ratios, but
studied music in a way more clearly identifiable with modern musicological education.
Aristoxenus did not seek to study music by applying methods from without musical practice
itself, but used a wide range of categories describing the subtleties of music, purportedly
contemporary unlike the later Aristoxenians.

To reach such a variety of categories in the analysis of music was not an aim for ratio-
based, Pythagorean harmonics, even in Aristoxenus’ days when it was not influenced by
Plato (we will see the case of Archytas later). It is significant that Aristoxenus did not even
consider ratio-based harmonics as a rival in his works, but only those theorists who, like
him, investigated music ‘from within it’, whom he calls harmonikoi.*®

In consequence of the more extramusical and Platonic approach of the imperial-age
Pythagoreans, their treatises tended to draw wider relationships between the harmonic
structures and other parts of the cosmos, in the same manner as Plato did in the Timaeus.
Such metaphors were not found in any place of Aristoxenus or his followers.

But, of course, this is only a simplistic characterization, and we may find many original
approaches. Ptolemy’s is one of them, as we will see. But there was also the musician and
theorist Didymus, whose work, which is not extant, is partly discussed by Ptolemy in his
Harmonics. Didymus’ project may have been quite original and extensive. Barker hypoth-
esizes that Didymus’ project could have been that of a musician performing for educated
Romans the classical Greek music described in the Aristoxenian treatises with the aid of
the ratio-based theory of the Pythagoreans.” This he would have done by using the theo-
rical instrument used by the Pythagoreans in their enquiries, the monochord or harmonic
canon. It is precisely the improvements he made on this instrument, which were useful for
actual performance, what appears briefly reviewed in Ptolemy’s own work on harmonics,

from which we can get some glimpses at what Didymus could have been aiming at.*

*See e.g. Barker 2007, 37.
Barker 1994, 64-75.
*Ptol. Harm. 2.13.
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2.4 Ptolemy’s mathematical harmonics

Let us now briefly introduce the contents of Ptolemy’s Harmonics. The treatise comprises
three books, divided in sixteen chapters each (2-3 pages each in Diiring’s edition).*!

Ptolemy’s exposition of the topics is relatively straightforward, following the ascend-
ing levels of complexity of the harmonic structures, and the accounts of previous writers.*?
Ptolemy begins with the very definition of harmonic theory, with a heavy emphasis on the
process by which reason shapes the impressions of the senses concerning sound (on which
more below), following with the principles of acoustics (Harm. 1.3-4). Then he proceeds to
display the Pythagorean principles (Harm. 1.5), to show their inconsistencies (Harm. 1.6),
and to improve on them (Harm. 1.7). After introducing the harmonic canon (Harm. 1.8),
which he will need for the demonstrations in the next chapters, he devotes three chap-
ters to criticizing what he considers the basic principles of Aristoxenian theory concerning
concords (Harm. 1.9-11).

This first part of the treatise could be considered to treat the basic structures of harmony.
Thereafter follows Ptolemy’s treatment of the first complex structure, the tetrachord: he
begins again with the exposition of the tenets of the two basic schools, this time beginning
with Aristoxenus (Harm. 1.12), following with Archytas (Harm. 1.13); after criticising both
(Harm. 1.14), he exposes his own division of the tetrachord in the various genera (Harm.
1.15-2.1). It is remarkable that the latter two chapters (1.16-2.1) are devoted to what Ptolemy
calls the ‘familiar genera’, this is, the genera that he heard in actual practice.

Another big section is dedicated to a still more complex structure, comprising within

it the tetrachords, which is called the tonoi, what we would call the musical modes (Harm.

*'The division may not be original, as perhaps indicated by the different division of the third book in a branch
of the tradition, where the last chapters are presented without a break: Diiring 1930, xli. There may also be
inconsistencies in the division of some chapters: see Tolsa 2012 on chapter 2.4. Similar observations may be
found on the other divided works of Ptolemy: cf. Toomer 1984, 5 on the Almagest, and the varying divisions in
the manuscript tradition of the Tetrabiblos in Hiibner 1998, xxxiv-v and of the Geography in Stiickelberger and
Grasshof 2006, 50. It may also be significant that Ptolemy’s minor works were not divided: see Heiberg 1907.

??So Barker 1989, 274. See Barker’s brief outline of the contents ibid., and the titles of the chapters in the
indexes at the beginning of each book in his translation below.
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2.3-11).

The last section of the ‘mathematical’ part seems to be concerned with the use of the
canon: Ptolemy begins by illustrating difficulties and solutions of problems with the prac-
tice of the single-stringed canon (Harm. 2.12-13), then displaying his proposed pitches of an
octave for the familiar tonoi for an 8-stringed canon (Harm. 2.14-16), and finally proposing
the possibility to divide the double octave in a 15-stringed canon, or in an 8-stringed one
(Harm. 3.1-2). We will get later to the last part of the treatise, which breaks the narrative
of the treatise and is dedicated to a more speculative inquiry (Harm. 3.3-16).

In Ptolemy’s distribution of the topics, it is remarkable how he shapes his own theory
following his criticisms on his predecessors, to which he dedicates many of the chapters.
Porphyry seems to be aware of this procedure of Ptolemy, and finds in this a perfect excuse
for writing his commentary. Indeed, Porphyry declares that he has the purpose of explicit-
ing Ptolemy’s sources, which according to him Ptolemy used extensively and without due
acknowledgement.?

A brief analysis of Porphyry’s claims, regarded from a critical distance, may help us
understand Ptolemy’s harmonic project. The first thing to note is that the music theorist
that Porphyry expressly cites in connection with Ptolemy’s project is Didymus, who is said
to have compared the theories of the principal schools, Pythagoreans and Aristoxenians, in
order to take the best of each, in a similar way as Ptolemy did afterwards.** Porphyry goes
as far as claiming that Ptolemy ‘in many places transcribed without any mention’ what
Didymus had written in a work on the differences between Pythagorean and Aristoxenian
music theory.”” This accusation should perhaps not be taken at face value: it is the very jus-

tification of Porphyry’s treatise, and, on the other hand, Porphyry’s notion of ‘transcribing’

»*Porph. Comm. Harm. 3 (preface).

#Porph. Comm. Harm. 3: Tkowvédg 8 adtag mpd Itolepaiov pév Addpov tod povoikod diakpivavtog év
TPONYOUpEVE TTePL aDTOV oLYYpappatt, Ilitolepaiov 8¢ kol éEetdoovtog év Toig AppHOVIKOIG Kol TV &IT’ dppoiv
w@éAelay Emdel€avtog...

»Porph. 5: 10 yodv Awdvpov Ilepi Siapopag tig Mubayopeiov povoikrig mpog v Apioto€évelov kot
TOANOVG TPOTOLG peTayphpwv 00dapoD TODTO peprvukey, kot top’ ANV &Aa petatiBeig mapiAbe owyi), ©g
émdeiopev.
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and his exigences on proper citation may not have been the same as Ptolemy’s. However,
the accusation undoubtedly had some basis, at least on the level of the similarity of both
projects.

But, can we find some deeper basis for Porphyry’s claims than the fact that both Ptolemy
and Didymus took the best from both Pythagoreans and Aristoxenians? As can be deduced
from citations in Porphyry’s commentary, Didymus had access to Archytas’ work on har-
monics, from which he probably gained knowledge of the musical practices of Archytas’
time and before,*® presumably the basis of his reconstructed classical Greek music. As a
matter of fact, the ratios of the musical intervals chosen by Didymus as reported by Ptolemy
are all of the kind that Ptolemy attributes to Archytas’ harmonic theory (and this attribu-
tion of Ptolemy, which is false as we will see, may have been based on some affirmation of
Didymus).

What about Ptolemy? Ptolemy’s proposed ratios are of the same kind as Didymus’,
and Archytas’ approach is the basis of Ptolemy’s own, as evidenced in the comparison
between Ptolemy’s approach and Ptolemy’s analysis of that of Archytas. Barker thinks that
Ptolemy, unlike Didymus, does not seem to have had direct access to the harmonic treatise
of Archytas, and that his analysis and use of Archytan harmonics was mediated by the work
of Didymus, a fact which may have invited Porphyry’s accusations of plagiarism.”’

However, Ptolemy’s project differed in important ways from that of Didymus. Far from
aiming at a renaissance of ancient classical music, Ptolemy wanted to describe the music
played in his time. In what follows I will argue that Ptolemy, similarly as Didymus if Barker
is right, also took Archytas as his model, albeit with the different aim that I have stressed.

Firstly, as concerns the difference between Didymus’ and Ptolemy’s approach, it is illu-
minating that some of Ptolemy’s criticisms on the work of Archytas reveal a lack of histor-

ical awareness on the part of Ptolemy, showing how far his approach is from antiquarism.

2Porph. Comm. Harm. 107: Tév IubBayopikdv Tiveg, dg Apxidtog ki Aidupog iotopodot... Cf. Barker
1994, 65; Barker 1989, 34 n. 25.
*"Barker 1994, 65.
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When he says that Archytas’ proposed musical intervals are clearly not musical,?® Ptolemy
is probably thinking in terms of the music he is familiar with, not taking into account that
the music he heard was different from that of Archytas’ time.”” The passage is worth quot-

ing because it constitutes at the same time Ptolemy’s presentation of Archytas:*

Apyvtag 8¢ 0 Tapavtivog paiota Tédv ITubayopeiwv émypeAndeig povotkig
TELPATOL PEV TO KOTA TOV AdYoV dikdAovBov Stac®leLy, 00K €V Talg GUHPWVILG
povov, dAA Kol Tadg TV TeTpoyxOpdwv diapéceaiy, wg oikeiov Tf) pOoeL TOV
EUHEADV OVTOG TOD GUUHETPOL TAOV DIepox®dV. TadTry & Opwg Tf) Tpobéoel
XPNOGpeEVOGS €ig Evia pev kal TéAeov adThG paivetal dopoptdvwv, v 8¢ Toig
mAeloToLg TOD PEV TOLOUTOL TEPLKPATAV, ATASWV 8¢ GoPAOG TV AVTLKPUG 1O
Talg aicOnoeoy wpoloynpévev, wg adtika eloopeba €k TG kAt adTOV TGOV
TeTPpoxOpdwv Stoupéceng.

But Archytas of Tarentum, of all the Pythagoreans the most dedicated to the
study of music, tried to preserve what follows the principles of reason not only
in the concords but also in the divisions of the tetrachords, believing that a
commensurable relation between the differences is a characteristic of the na-
ture of melodic intervals. But though he sets off from this presupposition, at
several points he seems to fall hopelessly short of it; and though in most cases
he is well in control of this sort of thing, he is patently out of tune with what
has already been straightforwardly accepted by the senses, as will be seen at

once from the division of the tetrachords that he proposes.

There is something more to say on this passage: Ptolemy praises Archytas for the principle
which he attributes to him that all intervals should be of a specific type, ‘conmensurable
relation between the differences’, what he elsewhere calls epimoric.*® And yet, Ptolemy

finds fault with Archytas’ evident lack of coherence in the application of this principle, since

**Ptol. Harm. 1.14.

“Huffman 2005, 48.

*Ptol. Harm. 1.13 (tr. Barker).

*'These have as the difference between its two terms a divider of both terms, this is, they are ratios of the
form (m + p) : m where p divides both m + p and m, so that, supposing m = pn, then (m + p) : m =
p(n+1):pn = (n+1) : n. In conclusion, epimoric intervals are all of the form (n + 1) : n in the mininal
terms. Their name ‘epimoric’ alludes to the fact that these fractions represent one part (mora) 1/n ‘above’ (epi)
the unit. The ratios 3 : 2,4 : 3, 5 : 4 and so on are of this kind. The definition would also apply to the ratio of
the octave, 2 : 1, but this ratio is rather classified under the so-called multiples, those of the form mn : n, this
is, with the first term being a multiple of the second.
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some of Archytas’ ratios are obviously not of this kind. Ptolemy will adopt the principle and
coherently choose all his ratios epimoric, thus accomplishing in this way what he thought
to be Archytas’ own project.*

However, there is no evidence that the principle that all melodic ratios should be epi-
moric was proposed by Archytas himself.*®* This attribution of Ptolemy to Archytas has
been argued to be rather his own deduction on the basis that the major part of Archytas’
intervals are of this kind, or because all of Archytas’ intervals could be in some way attained
through epimorics.** Ptolemy could have also deduced that this was Archytas’ own aim in
seeing the principle well applied in Didymus’ book, where the musician acknowledged his
debts to Archytas, or because Didymus, who had access to Archytas’ book, claimed that
this was Archytas’ principle.

Despite Ptolemy’s criticisms, it cannot be denied that he regards Archytas as his own
starting point, beginning his own theory just after having presented that of Archytas (Harm.
1.15). It is worth noting that Ptolemy praises Archytas for yet something else in his pre-
sentation, when he says that he approached music according to reason ‘not only in the
concords but also in the divisions of the tetrachords’. What is meant is that, unlike most
Pythagoreans, such as probably Philolaus, Archytas did not only discuss the isolated inter-
vals according to their melodiousness, but also described the inner structure of the tetra-
chords actually used in music, this is, the intervals that formed them.*

Ptolemy singles out Archytas as the only Pythagorean worth considering, just as he
does with Aristoxenus within the Aristoxenians, and, unlike with the theory of the latter,
he assumes as his own Archytas’ (or what he thinks are) principles, such as the Pythagorean

ratio-based harmonics, the tetrachord-based description, and the general principle that the

**However, Ptolemy does only concede a preference for this sort of intervals (Ptol. Harm. 1.7), criticising
the Pythagoreans for taking it as a sine qua non so far that it led them to define as unmelodic the interval of
octave plus fourth, a perfectly concordant interval according to the senses, only because its ratio was 8 : 3, a
non-epimoric fraction (Ptol. Harm. 1.6).

33Huffman 2005, 426-7.

3*Huffman 2005, ibid. for the first view; Barker 1989, 47-50 for the second.

3Huffman 2005, 426.
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ratios of the intervals within tetrachords should be epimoric.

More generally, at the beginning of the treatise Ptolemy does not criticise the basic
tenets of Pythagorean harmonics, only the details of their application. This is not the case
with Aristoxenian theory, which is frontally rejected.

The comparison is presented when Ptolemy specifies the specific aim of the music the-
orist as part of the more general concept of the ‘theoretist and scientist’ (Bewpntikod Kot
émiotripovog), which is ‘to show that the works of nature are crafted with reason (peta
Aoyou Tvog)’.** Then he says that some theorists seem to have neglected this completely,
‘devoting themselves to nothing but the use of manual techniques and the unadorned and
irrational exercise of perception, while others have approached the subject more theoreti-
cally’® Just after this, he identifies these two groups with the Pythagoreans and the Aris-
toxenians. Ptolemy says that both are wrong, but for different reasons. On the one hand:*®

ol pév yap IMubayopkol pnde év olg &vaykaiov Qv mdol Tf TG &KOAG
npocPoAry] xatakorovOncavieg Eprppocav Taig diopopaig TOV PoOPwv

AOYoug avolkeiovg TOAAXXT) TOIG PaLVopEVoLs, doTe Kol StafoArnv épmotioat

T TOLOVTY KPLTN Py Topd TOlG ETePOSOEOLS.

The Pythagoreans did not follow the impressions of hearing even in those
things where it is necessary for everyone to do so, and to the differences be-
tween sounds they have attached ratios that were often inappropriate to the
phenomena, so that they provided a slander to be directed at this sort of crite-

rion by those whose opinions differed.

The Pythagoreans are not precisely criticised for not having paid attention to reason,
but for not adjusting their ratios (Adyovg, now in the plural signifying the ratios, but cf.
AOyog="reason’) to the evidences of the senses. So they must be the second group alluded

above: those that have proceeded ‘more theoretically’, this is, more according to his own

*Ptol. Harm. 1.2: év dmaot yap i816v €0t 10D Bewpntikod kol Mo Tipovog TO detkvival T THG PUOENG
Epya peTd AOYOU TIVOG. ..

YPtol.  Harm. 1.2: tadtng dn tig mpobécewg ol pév obSOAWG £oikaot TEPPOVTIKEVOL MOVY) Th
XELPOLPYLKT] XprioeL kad Tf) YLAf) kol dAOYw Thig aloBrjoewg TpiPT] TpooydvTeg, oi d¢ BewpnTik®TepoV TG TéAEL
npooceveyDévreg.

*Ptol. Harm. 1.2.
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program. Barker translates here ‘too theoretically’, but the Greek is clearly just a compara-
tive of superiority (Bewpikdtepov), and it is hardly conceivable that Ptolemy criticised them
for working with too much theory if he is precisely specifying the aim of the theorical sci-
entist (Bewpikog), having said just above that the main concern for such an author must be
reason.

Something else that suggests that, despite his criticisms, Ptolemy is taking sides with the
Pythagoreans, is that in this same passage he notes that the flaws of their science provide
arguments to the theorists of other sects for attacking them.*

So the Aristoxenians are to be identified with those who according to Ptolemy give no
thought to reason, but use ‘manual techniques’ and irrational perception. The argument
goes probably like this: since reason is according to Ptolemy the most important aim of the
theorical scientist, Aristoxenian music theory is to be plainly rejected. Ptolemy develops
the argument further:*

ol 8¢ Apwotokévelor mAeiotov ddvteg Toig Swx TG aicBioewg
KkatohopPavopévolg 0000 mhpepyov OOTEP KATEXPNOAVTO TQ AOYw, Kol
op’ OTOV Ko TP TO POLVOHEVOV: TTop adTOV HEV OTL Pr) Talg TGOV Yopwv
dropopaig Epoppolovot Todg AplBpovg, TOLTESTL TAG elkOVag TOV AdYwV,

GAAx Toig SraoThpacty adTdV, Topd TO PoLvopevoy 8¢ OTL kal TovToug €l

avolkelwv Talg aloBntikaig cvykatabéoeot mopoafdAlovct pepLopdv...

The Aristoxenians, by contrast, gave most weight to things grasped by percep-
tion, and misused reason as if it were incidental to the route, contrary both to
reason itself and to the perceptual evidence — contrary to reason [Adyog] in
that it is not to the distinguishing features of sounds that they fit the numbers,
that is, the images of the ratios [Adyot], but to the intervals between them, and
contrary to the perceptual evidence in that they also associate these numbers

with divisions that are inconsistent with the submissions of the senses.

Ptolemy thus specifies that the Aristoxenians’ procedures are contrary to reason (Adyog)

*A similar remark is made by Ptolemy in the section devoted to the criticisms of Archytas’ ratios in Harm.
1.14.
*“Ptol. Harm. 1.2.
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because they do not use ratio-numbers (A6yot), but intervals, and on the other hand they
are also contrary to perception because their divisions associated with these intervals do
not fit the impressions of the senses.

Ptolemy does not explain his other criticism about the ‘manual techniques’ that they
supposedly apply, and it seems indeed difficult to understand this on the basis of Aristox-
enus’ music theory. I think it is plausible that for this accusation Ptolemy has the har-
monikoi in mind, the music theorists who appear in Aristoxenus’ treatise as rivals, but who
nevertheless could be considered as pertaining to Aristoxenus’ tradition precisely because
Aristoxenus discussed their theory (unlike that of the Pythagoreans) in his treatise. Ptolemy
could be referring to the musical inquiry about finding a minimal musical interval between
notes, which is attributed to these theorists by Aristoxenus.*’ Most significantly, the har-
monikoi appear ridiculed exercising themselves in the search of such a minimal interval
in Plato’s exposition of his program for music theory in the Republic.** This is the passage
where Plato criticises the Pythagoreans for not reaching philosophical problems, one which
Ptolemy had probably in mind at the beginning of his career as we will see as we advance
in the exposition.

Later on in the first book Ptolemy tries to show that the interval-based Aristoxenian
theory does not make sense, but his argument is somewhat flawed: what he seems to prove
is that the distances (not ratios) representing intervals in Aristoxenian theory cannot be
coherently conceived as string lengths in Pythagorean music theory. Ptolemy’s argument
is quite circular, since he begins from the presupposition that notes are expressed as pitch
positions, which implies that intervals are represented by ratios between pitches.*> In the
second book, Aristoxenus’ proposed intervals (which he understood as distances) are trans-

ported directly as string lengths in Ptolemy’s exposition of the ratios according to his prede-

“1Aristox. El. Harm. 12, 36.
“’Pl. Rep. 530d. See Barker’s notes on this passage in Barker 1989, 55-6.
“Ptol. Harm. 9. Cf. Barker 1989, 294 n. 85.
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cessors.** It is clear that this is not a correct mathematical procedure: a conversion between
the two systems —interval-distances of Aristoxenus and the ratios of the Pythagoreans—

* However, as

should be made by using a logarithmic function, like the modern cents.
Barker notes, the ratios of Eratosthenes exposed in this same section of Ptolemy’s trea-
tise coincide very much with those of Aristoxenus, which may represent the origin of the
confusion: Ptolemy could be criticising the attempt to directly conceive the Aristoxenian
positions (interval-based) as pitches (ratio-based), exemplified by Eratosthenes.*¢

In any case, it seems clear that Ptolemy rejected Aristoxenian theory and did not make
a great effort to present it in a favourable light, while he accepted the premises of the
Pythagorean approach taken from (what he knew of) Archytas. Thus, instead of departing
from the scale in Plato’s Timaeus like Nicomachus, Ptolemy regarded Archytas as his most
valuable predecessor, and, most importantly, he did not just repeat Archytas’ numbers, but
was critical with them and tried to improve on the theory by proposing his own ones.

A very telling general observation concerning Ptolemy’s approach is that the
Pythagorean-Platonic Roman-era music theorists are not treated at all in Ptolemy’s Har-
monics. None of them is mentioned, although it is fair to assume that Ptolemy had prob-
ably heard of them. Neither Nicomachus —whose absense however could be excused for
chronological reasons— nor Adrastus, nor Thrasyllus show up in the treatise. It is a fact
that Ptolemy ignores these treatises, and a plausible explanation is that, in the same way
as Aristoxenus did not speak of ratio-based harmonics at all, Ptolemy did not recognise the
Pythagorean-Platonic approach as valuable for, or akin to, his own project. Ptolemy only
discusses the music theory of Archytas, Aristoxenus, Eratosthenes, and Didymus, and this
is probably because he recognises these theorists as his predecessors. And certainly, the
kind of music theory these authors had written was, like Ptolemy’s own, recognisable as

a mathematical scientific tradition qualitatively differing from the line of Nicomachus and

*“Ptol. Harm. 2.14.
*See Barker 1989, 346 n. 116.
“Ibid.
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others. To simplify the question, we can say that the former were concerned with the har-
monic structure of actual music, whereas the latter aimed at the exegesis and popularisation
of the music in Plato’s Timaeus. As a matter of fact, the ratios in Plato’s Timaeus, which
appear so prominently in these Roman-era Pythagoreans, do not play a fundamental role in
Ptolemy’s Harmonics, but only appear for the reason that they are used in practice (in 1.16),
and they are not linked with any philosophical tradition, even if Ptolemy treats philosophy

(and particularly Platonic philosophy) in his treatise.*’

2.4.1 The practice of the harmonic canon

Before beginning the discussion of the last part of the treatise, let us briefly add some re-
marks about Ptolemy’s use of the harmonic canon. In the mathematical part of the Harmon-
ics this instrument is introduced and treated as useful for both discovering and displaying
the ratios and consequently as the guarantee that the investigation is sound as regards per-
ception, a crucial topic of Ptolemy’s project as we have seen from the beginning, and one
which will be retaken in the first chapter of the last part (Harm. 3.3). But this will be shown
to have connections with Ptolemy’s claim that science is not only theory, but also practice.

Besides reason, which Ptolemy identifies with the mathematical language of ratios (the
Pythagorean approach), Ptolemy is crystal-clear as to his aim of accurately attaching these
ratios to the correct perceptions of the senses. Right from the very beginning, he charac-
terises the criteria of harmonia as ‘hearing and reason’ (Harm. 1.1: xpitrpio pev &ppoviog
akor) kod Adyog). He explains this further:*®

OV pev aicOnioewv i816v 0Tl TO TOD PEV GUVEYYUG DPETIKOV, TOD 8¢ akpLpoidg

opodekTikov, Tod 8¢ Adyouv TO TOD pEV oLVeyyug mapadektikov, Tod &

*"The Timaean tetrachord (with the structure 256:243 9:8 9:8) is only included as a secondary kind of diatonic
attunement, and, most importantly, it is treated as one of the attunements actually used by practicing musicians
(ch. 1.16). This is because a natural method of attuning a string instrument in the diatonic —the so-called method
of concordance- resulted in these ratios. See Barker 1989, 49 for an explanation of this method, consisting in
using perfect fourths and fifths —easily found by ear—. It was based on the fact that a tone could be attained by
hightening the string a perfect fifth, and then descending it a perfect fourth.

“Ptol. Harm. 1.1.
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axpLpodg ebpetLicdV.
It is a general characteristic of the senses to discover what is approximate and to

adopt from elsewhere what is accurate, and of reason to adopt from elsewhere

what is approximate, and to discover what is accurate.

With this in view he soon introduces the instrument called ‘harmonic canon’ as a an aid
to the scientific method in order to make what is heard capable of being judged accurately
by the senses. Ptolemy compares this with the ruler (which is called xavov in Greek),
which helps the eyes distinguish what is straight from what is not, and with the compass

for circular lines:*°

TGV Opotwv 00V kal epl Todg YoPoug kol THV &kor)v cupPefnrodTv Kabdmep
Taig OYeot Sel TLvog TPOg EkeTva KpLTpiov AoyLkoD dix T@dV oikelwv Opydvwv,
olov mpdg eV adTd TO £0OV ThG oTdOuNg @épe eimelv, mpog 8¢ TOV KOKAOV
Kol TOG TOV HEPOV KATOHETPT|OELG TOD kapkivov. TOV adTOV TPOTOV Kol
Toig droaic diokdvolg oboalg PaAoTa peTd TV OYewv ol Bewpntikod
Kal Adyov €xovtog pépoug TG Yuyfc, del Tivog amo Tod Adyouv, Tpog G pr
mepLKaot kpivewy akpdg, €podov, mPOg v 00K AVTIHAPTUPHGOVGLY AAN
opoloyfoovotv oltwg Exew. To pév odv dpyavov thg TowadTng €pddov

KOAELTOL KOVDV OPHOVLKOG. ..

Since similar things occur in relation to sounds and to the hearing, there is
needed to help them, just as there is for the eyes, some rational criterion
working through appropriate instruments, as the ruler is needed to deal with
straightness, for instance, and the compasses for the circle and the measure-
ment of its parts. For the ears, similarly, which with the eyes are most es-
pecially the servants of the theoretical and rational part of the soul, there is
needed some method derived from reason, to deal with the things that they are
not naturally capable of judging accurately, a method against which they will
not bear witness, but which they will agree is correct. The instrument of this

kind of method is called the harmonic canon.

The context before this passage is the difficulty of making complex operations with lines,

such as drawing a line eight times as long as a given line, or dividing it by eight, without

*“Ptol. Harm. 1.1-2.
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the help of rational methods like doubling it three successive times or dividing it in two
three successive times. Such a method would be easily performed with the help of ruler
and compass, and Ptolemy wants an analogue for sound.

This analogue was the harmonic canon. This was an instrument already used by
Ptolemy’s recent predecessors in their investigations (but probably not by Archytas*®), con-
sisting in a measuring rod with two fixed bridges at the extremes, along which a string
is stretched, and a movable bridge in between. Ptolemy describes it accurately in his first
book (Harm. 1.8).

The climax of Ptolemy’s harmonic investigation is reached at the end of the second
book (Harm. 2.15), where Ptolemy accurately calculates the pitches of the notes used in
the familiar genera (understanding the most practised ones) for every tonos (as it were in
every mode in modern music theory). This description is presented in numerical tables very
much like his astronomical ones, including the typically astronomical sexagesimal notation
for fractions. It is probably indicative of the importance that Ptolemy attached to the canon
that within this great display of numbers, what he presents as his own innovation is his
having described the scales not as a sequence of intervals expressed as ratios (what he has
done earlier in 1.15 and 1.16), but as bridge positions on the harmonic canon:*!

KoBohov pévror kexprpeba toig t@v Sroupéoewv €poddolg od TOV adTOV
TPOTTOV TOIG TOAALOTEPOLS, TéEPVOVTEG KB Ekaotov BOYyov TO dAov pfKkog
elg tovg droompaivopévovg Adyoug, S O €pyddeg kol dVoAnTTOV THG
TOLOOTNG KATAPETPOEWG, GAN EEapyTlg ToD mpootiBepévou Taig xopdaig
Kovoviov Srapodvteg TO dmolopfoarvopevov pikog &tod Tod katd TO OED mépag
amoyaApartog péxpL TG o oV Papitatov POOYYOV ECOUEVNG OTUELDOENG
elg loo kol oOppeTpa T peyédetl TuripoTo

We have not undertaken our approach to the divisions in the same way as the
older writers, dividing the whole length into the ratios indicated for each note,
because of the laboriousness and difficulty of this sort of measurement. Instead,

on the ruler [kanonion] that is placed up against the strings, we have begun by

*°Creese 2010, 129.
*'Ptol. Harm. 2.13.
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dividing the length cut off, from the highest limit of the sounding length to the
mark there will be to indicate the lowest note, into divisions that are equal and

proportionate in size.

So Ptolemy stressed the fact that he was original in using the canon for measuring the re-
sults of his enquiry. He emphasizes practicality as the main reason for his decision. Here
it is important to see that Ptolemy not only made his measurements with the canon, but
that he also displayed his results in his text as such bridge positions in the canon: it is
these positions which he displayed in the tables. Interestingly, Ptolemy used the same
word for the harmonic canon (kav®v) and for his tables.*® Similarly as with the harmonic
canon, Ptolemy very frequently justified his use of tables with a similar claim of simplic-
ity.”® Ptolemy could have used other terms for tables attested in his contemporaries, such as
nAwvBiov,** or Opyavov,® but he used the same name that designated the harmonic canon.
It is possible that the term dpyavov (literally ‘instrument’) did also probably reflect a con-
ception of the table as instrument as we find in Ptolemy, but Ptolemy can be said to have
been highly conscious of this by his use of exactly the same word as for his instrument.
Ptolemy elsewhere reflects more generally about practicality as an important objective
of the scientist, noting that ‘reason makes correct the ordering in things heard, through the
theoretical discovery of proportions, through their practical exhibition, and through expe-
rience’;> very tellingly Ptolemy defines there the science which deals with reason ‘mathe-
matics’, and insists on the idea that it includes exhibition and practice, scorning those who

suppose that it is ‘limited solely by a theoretical grasp of beautiful things’.*’

**See Roby 2010, 199.

S3E.g. mpdg pév odv v €€ étoipov xpfiow (Alm. 1.10 H1.31), ebypnotov (Alm. 1.10 H1.36), xpricewg &vekev
(Harm. 2.15), etc.

**Vett. Val. 361; Philo Alex. Opif. 107.

SVett. Val. 20, 295-6, 361-3, etc.

*Ptol. Harm. 3.3: xatopBoi 8¢ tnv €v toig drovotoig té&v, 1v éupéretav 1ding kohoduev, did te g
Bewpnrikilg TGOV cLppETPinY ebpéceng Tapd TOV vodV, kal dii TG XELPOLPYIKTG abTMV évdeifewg mapd TV
TéEXVNVY Kol Suit TG oparkohovbnTikii épmetpiog moapd To £00G.

*’Ptol. Harm. 3.3: i8iwg 8¢ kalovpévnv pabnpatikiv, pr Oewpiag éxecbal 1dV KaAOdY povng, Gomep av TLveg
vroAdfotev, AN évdei&ewg Opov kal peAétng ¢€ adThig TG TopakoAovONCEWG TTEPLYLVOHEVGV.
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Ptolemy is here advocating for the practical side of the philosopher, something which
was considered important in the Graeco-Roman period. Underlying this idea may be the
cliché that theoretical philosophers were a sort of obscure unvaluable Greeklings, fre-
quently encountered in texts of the Graeco-Roman era.”® We will further develop this ques-
tion in our final chapter in the context of the preface of the Almagest.

The very nature of the science of harmonics probably offered to Ptolemy a good opor-
tunity to show his practical side. In music theory the practical side is naturally seen in the
very exercise of this science: to begin with, the theorist has to produce the sounds himself
in order to study them. This can already be considered practice. The simpler theory in-
volved in harmonics and the consequent more balanced relationship with the reader might
lead to a greater involvement of the latter in the practice of the science: to argue in terms
of instruments, a harmonic canon is not so difficult to construct as an astronomical instru-
ment, and Ptolemy gives sufficient indications for the reader to build it himself and to test
Ptolemy’s own results with his own hearing.’* Ptolemy may be seen as encouraging this
do-it-yourself-and-try-it policy in his Harmonics, thus putting the emphasis not only on
theory, but also on practice and exhibition.

Up to this point, we have seen how Ptolemy both advocated and performed what we
could call a scientific method in music theory, in which theory, in connection with reason,
is tested by the perceptions of the senses with the help of the harmonic canon. It is in
this sense that Ptolemy frequently stresses that theory and practice appear combined in the

exercise of science. What comes next is a different story.

2.5 The analogic part of the Harmonics and the Timaeus

I have already noted that the harmonic scale of Plato’s Timaeus does actually appear in

Ptolemy’s Harmonics, but, unlike in Nicomachus’ manual, it is presented only as a scale

*°E.g. the philosophers that appear satirized in Luc. Vit. auct., Hermotim., Pisc..
*See Creese 2010, ch. 6.
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in popular use and not as the scale of Plato or Timaeus. This is one hint, among others,
showing that Platonism was not in the core of Ptolemy’s technical treatment of music,
what is consequent with the program of analyzing actual music mathematically and not an
idealisation of it. Ptolemy could be argued to view the ancient Pythagorean Archytas as the
best paradigm for this empirical approach.

From Harm. 3.3 onwards Ptolemy works in another direction. The text here consists
basically in the exposition of philosophical distinctions, often left unexplained —presumably
because they were basic philosophical lore of Ptolemy’s readership— and the discussion of
their links with harmonic concepts and structures. The first chapter (Harm. 3.3) treats most
general philosophical principles and their relation to harmony as regards epistemology,
and the rest treat both the relationship between principles of the soul and the harmonic
structures (Harm. 3.4-7) and between heavenly and harmonic structures (3.4, 3.8-16). The
last three chapters (Harm. 3.14-16) of this last part of the treatise are lost, except their titles
and a fragment of the last one.

If Ptolemy previously both defended and practiced the scientific method, from now he
will not practice it any more. This section is what we could call an excurse on the science of
harmonics, which at some point verges towards a Platonic speculation on the connection
between harmony and the soul, on the one hand, and harmony and the planets on the other.
It is because of these analogies, and because of the smaller analogies with which Ptolemy
works within each of these greater ones, that I call this section the ‘analogic’ part of the
Harmonics. We have seen something similar happening in the Canobic Inscription, where a
mathematical astronomical part is followed by a non-empirical section on the music of the
spheres, which as we already know will be repeated in the final chapters of the Harmonics,
and on this basis one could argue that Ptolemy would have been in a similar stage of his
career when composing both treatises, with the same project in mind.

The very fact that Ptolemy writes such a section, not previously announced and dis-

connected from the former part of the treatise, is interesting for our characterisation of



2.5. THE ANALOGIC PART OF THE HARMONICS AND THE TIMAEUS 83

Ptolemy’s activity as an intellectual in a broad sense, since it represents a non-conventional
way of integrating philosophy in a scientific discourse. At the same time, this part of the
text will perhaps help confirming the picture we have sketched above after the analysis
of the Canobic Inscription. For this reason I will devote the rest of this chapter to a closer
study of the text of this part, divided in the same subsections of Ptolemy’s discourse: epis-
temology, analogy with the soul, and analogy with the planets. But before going to the
epistemology, let us see how Ptolemy introduces the whole thing.
As I will argue next, in Ptolemy’s opening it is possible to see many allusions to Plato,
and specially to the Timaeus, that serve to announce the character of the whole digression.
These are Ptolemy’s introductory words:*
émel 8 axdAovBov v eln 1@ Bewprioovtt Tadta 1o TeBavpakévar pév evdug,
el kol TL €tepov TOV KOAMOTOV, THV APHOVIKTV SOVOHLY OG AOYLKWTATNV
[...] moBelv & bmd Twvog EépwTog Beilov kal TO Yévog avtiic Gomep Bedoaobat,
Kol Tiow GAAOL cuvATTOL TOV €V TOdE TQ KOOHEW KATAAXUBOVOHEVDV,
melpacOpedo kePaAalwddg, g évi pdiiota, mpooemiokéyocbar todTo i)

TO Aglmov T mpokelévy Bewpiq pépog eig maphotacty oD TR TotdTNG
duvapewg peyéboug.

Since it is natural for a person who reflects on these matters to be immediately
filled with wonder —if he wonders also at other things of beauty—- at the extreme
rationality of the harmonic power [...] and since it is also natural for him to
desire, through some divine passion, to behold, as it were, the class to which it
belongs, and to know with what other things it is linked among those included
in this world-order, we shall try, in a summary way, so far as it is possible, to
investigate also this remaining part of the study we have undertaken, to display

the greatness of this kind of power.

The central concept which Ptolemy is introducing here is what he calls the ‘harmonic power’
(appovikrv dbvoyuv), precisely the topic with which he has began the whole treatise: the
first words in the Harmonics were ‘Harmonic is an apprehensive power.. (Harm. 1.1:

Appovikn éoti SOvayug kataknmrikr). It seems to be equivalent to the single word appovia,

“Ptol. Harm. 3.3.
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which he uses elsewhere (e.g. twice below in Harm. 3.3), and which I will translate ‘har-
mony’.

Ptolemy here seems to have shifted from the technical writing of his theorical treatment
of harmonics to the rhetorical style, which can be frequently encountered in his prefaces
(see especially the preface of the Almagest). The more remarkable change may be the stress
put on the strong ethical implications connected with knowledge, already a Platonic theme
in itself. Linguistic characteristics of this style are the frequent superlative qualifiers, like
‘most beautiful’ (kaAlictwv), ‘most rational’ (Aoywwtdtnv) or ‘greatness of this kind of
power’ (tfg ToladTng Suvapewg peyéboug).

Furthermore, in these words we may note some instances of Platonic vocabulary tied to
a Platonic concept: in the first place the person that studies the ‘power of harmony’ is said to
be contemplating (Bewprjcavti) it, suggesting the topic of the contemplation of knowledge
as we find it for example in Phaedrus. The implications of this concept are alluded to by
Ptolemy when referring to the desire, inspired by ‘one divine love’, to ‘observe the class’ to
which harmony belongs. In the discussion after the soul-allegory of the charioteer, Socrates
says that his two discourses on love (the latter of which contained the charioteer’s myth)
were governed by division into classes, and that in the second one he ‘found another love,
also having the same name, but divine’.*!

Ptolemy also uses here a verb implying wonder (tebovpaxévor), similarly as the
Pythagorean Cebes in Phaedo when referring to the affection he feels for a theory pro-
posed by his friend Simmias; the theory proposed by Simmias, a Pythagorean disciple of
Philolaus like Cebes, is that the soul is a certain kind of harmony.**> Precisely the analogy
between the soul and harmonic theory will constitute one of the main topics of this final

part (Harm. 3.5-7). Ptolemy describes there what appears to be an internal harmonic struc-

1PL. Phaedr. 266a7-b1: Opdvupov pev éxkeive, Betov 8 ad Tiva EpwTar Pevpi>v Ko TPOTELVALEVOG T VEGEV
G peyloTwy altiov Npiv ayoddv.

52Pl. Phaed. 88d: Oowpoactdg yép pov 6 Adyog obtog dvtilapPéveton kol vOv kal del, 1O dppovioy Tivee
HuedV elvon Ty Yuxiv...
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ture of the soul, by identifying its different parts to different harmonic structures that have
appeared in the technical part of the treatise.

The analogy between harmony and the soul is justified in Ptolemy’s Harmonics by
the also Pythagorean-Platonic theory that harmony originates movement, and that con-
sequently harmony is most visible in things that move on their own, like the heavenly
bodies and the human souls (Harm. 3.4). The concept of harmony as a source of movement,
both of the heavens and of the soul, may be found in Timaeus’ discourse in the Timaeus,
when the formation of the world-soul is described as a scale of notes, which the Demiurge
glues at the extremes to form a circle. This circle is further divided into two circles glued at
a common point; then one of them is divided into seven more circles, which are described
in astronomical terms.*®

Although in the Timaeus it is not explicitly said that the soul consists of a harmony, it is
an possible conclusion from the explanation of the creation of the world-soul or from some
of Timaeus’ remarks.** Indeed, this idea must have been common among Pythagorising
Platonists of Aristotle’s time, who probably derived it from this same dialog or from the
passage of the Phaedo where this is affirmed by Simmias. As a matter of fact, Aristotle
presents it as a popular idea after his treatment of the Timaeus in the doxographical part
of On the Soul,®® plainly rejecting it on the very grounds that ‘the power of originating
movement cannot belong to a harmony, while all concur in regarding this [i.e. originating
movement] pretty well as a principal attribute of soul’ (tr. Jowett).*

Despite Aristotle’s criticisms, the idea that harmony governs soul and heavens as a
source of their pure movement, frequently derived from the Timaeus, and found in many
examples of Pythagorising Platonic lore in the literature and philosophy of the Graeco-

Roman world, is the one governing the whole last part of Ptolemy’s Harmonics, as we have

Pl. Tim. 34b10-36d7.

“See e.g. Pl. Tim. 47d2: 1} 8¢ appovia, cuyyeveig Exovoa Popag Talg év UiV TR YuyxNG TePLOSOLG. ..

¢ Arist. An. 407b30: appoviav yap twva adtiv Aéyouvot.

S°Arist. An. 407b34-5: €11 8¢ TO Kvelv ok EoTiv appoviag, Yoyt 8¢ mavteg amovépovot To0To PaAed’ wg
elmelv.
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announced.

Indeed, Ptolemy could be alluding in the introduction quoted above directly to the
Timaeus, where Plato attempts his own explanation of the double analogy. Firstly, there
could be a precise verbal echo in Ptolemy’s ‘most rational harmony’ (Gppoviknv dovayuy
&G Aoykwtdtnv), from Timaeus’ observation that ‘the soul partakes of reasoning and har-
mony’ (Aoylopod 8¢ petéyovoa kai appoviag Yuyn) after his description of the harmonic
creation of the world-soul.*” More clearly, Ptolemy uses the distinctively Timaean expres-
sion ‘this world-order’ (¢v T8¢ 1® kOopw) when alluding to the topics which he will be
treating in this part of his treatise. Indeed, Plato only uses this expression in the Timaeus,
and specifically in Timaeus’ discourse, and as much as six times. Interestingly, this formula
can also be encountered quite frequently in the Platonic exegeses of the Bible by Philo of
Alexandria, who makes thereby reference to his demiurge-model in Plato’s Timaeus,*® so it

could function as a sort of Timaean trade-mark.

2.5.1 Epistemology: Antiochus’ tradition and Ptolemy’s self-definition

Let us now take a look at the first part of Ptolemy’s excurse, centered in general epistemo-
logical concepts and particularly applied to the senses of sight and hearing (Harm. 3.3-4),
topics that were already developed in a more restricted sense, applied to harmonics, at the
beginning of the treatise.

In the philosophical distinctions brought up in Harmonics 3.3 by Ptolemy it is generally
easy to discern the mark of Aristotelian epistemology, like in the one-to-one association of
concepts: matter-hypokeimenon, movement-cause/agency, form (eidos)-end; and within the
category of cause, nature-being, reason-being good, god-good and eternal being.® How-

ever, Ptolemy sees a link between ‘power of harmony’ and cause, which is clearly Platonic,

¢"PL. Tim. 36e6.
**E.g. Phil. Alex. Op. 9, Leg. 3.99, 101, 127, etc.
*“Ptol. Harm. 3.3. See passages in Aristotle that Ptolemy may be alluding to in the notes of Barker 1989, 371.
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and plainly anti-Aristotelian, as we have just seen.”” Likewise, Ptolemy assigns harmony
to the pair reason-being good, a relation which we have encountered in the Timaeus.
Again departing from Aristotelian distinctions concerning cause and reason,”* Ptolemy
arrives at the passage quoted above on the triple task of mathematics (‘the science embrac-
ing what relies on reason’), theoretical, exhibitional and practical, which forms the program
of Ptolemy’s own scientific praxis. Then Ptolemy goes on to speak about reason:”
Kéxpnrou yop opydvorg domep kol Stokdvolg 1) TotodTn SOVOLS ToUG v TdTe
kol Bovpaciwtértalg Tdv aicbnioewy, 6Pet kal dKor, TETOPEVaLS PEV PAALoTA

TOV GAAWV TTPOG TO NYEHOVLKOV, povals 8¢ Ekelvawv ovy 1)100VT] HOVY) KpLvovoalg

To OITokeipeva, TOAD 8¢ TPOTEPOV TG KAAG.

This sort of power [reason] employs as its instruments and servants the highest
and most marvellous of the senses, sight and hearing, which, of all the senses,
are most closely tied to the ruling principle, and which are the only senses that
assess their objects not only by the standard of pleasure but also, much more

importantly, by that of beauty.

This passage is crucial, because in it Ptolemy presents the epistemology underlying his
knowledge-project as he has explained it just above. Knowledge is created through reason
using the senses as his servants.

The importance attached to the senses, and the metaphor of the submission of the senses
to reason probably derives from the tradition of Antiochus of Ascalon, the teacher of Ci-
cero who renegated from Academic Scepticism. We will go into the details of this possible
connections in our next chapter, so let us just say for the moment that Antiochus devel-
oped a new dogmatism within Platonism that assumed Stoic epistemology and Aristotelian
philosophy.

Antiochian tradition could also have influenced Ptolemy’s dealing with Aristotle, a

"°Ptol. Harm. 3.3: tnv appoviav odte ©G TO DITOKEPEVOV AITOSEKTEOV — TOV TTOMNTIKOV Y&p Ti E0TL Kol
008¢ TL TV TadNTIKGY — oDTe MG TO TéAog, éneldrjmep abhtn Tovvavtiov depydletal Tt Téhog, olov éppédetay,
e0pubpio, ebvopiay, edkoopiav, GAN’ ©g TO altiov, & 1§ rokeéve TePUTOLEL TO OiKEIOV 180G,

"1See Barker 1989, 372 n. 30.

"?Ptol. Harm. 3.3.
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point which we will also develop in the next chapter. For the moment, it suffices to note
that Antiochus considered Aristotle not the originator of a philosophical school opposed to
Plato’s, but just a successor of Plato in the Academy.” His ideas were brought to Alexandria
by his disciples Dio and Aristo, influencing the philosophical writers active there like Eu-
dorus.” It is not difficult to imagine that such an emphasis on the importance of the senses
in the cognitive process as in Antiochus’ theory must have been successful in Alexandria, a
traditional focus of scientifical activity, with no dominant philosophical traditions (a result
of the tiny philosophical activity in Hellenistic times).”

Coming back to the text in Harmonics 3.3, Ptolemy goes on isolating sight and hearing,
saying that they are the senses most close to the ruling principle (this was a Stoic concept
generally adopted by philosophers of all tendencies). Since Chrysippus there was a philo-
sophical tradition discussing the bodily place of this principle, and Ptolemy made his own
contribution in On the Criterion (as we will see in the next chapter), situating it in the head.
In that text Ptolemy is more explicit than here about the relationship between sight and
hearing on the one hand, and the ruling principle on the other, explaining that these are
the most valuable of the senses because they are physically situated above the others, closer
to the faculty of thought (which is to be found around the brain).”® Back in the Harmonics,
Ptolemy adds further, in a very much Platonic way, that sight and hearing are the only
senses whose standard is not only pleasure, but also beauty.

The topic of the preeminence among the senses seems to be a recurrent topic in the
philosophy of the imperial era, plausibly tied to the topic of the ruling principle. It may
be indicative of this that not only Ptolemy ties both traditions (the ruling principle and
the preeminence among the senses), but also Philo of Alexandria seems to make the same

connection when he applies the crucial word ‘ruling’ in noting that sight is the ‘most ruling

"3Cic. Acad. 2.137; see Dillon 1977, 57.

"Dillon 1977, 115, and see as well the whole section on Eudorus 115-135.

>See Hatzimichali 2011, ch. 2.

"SPtol. Crit. 20: ToOT@V T o TAG PV PEAAOV eDKIVITOTEPAG KO TYULWTEPAG, dYLv Kol dkorjv, dvwTépag Te
obo0g TOV BAAWV, paAlov TeTacBot Tpog TO StavonTikov Thg YuxTG...
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among the senses’ (Tfig yeHoVIKOTATNG TGOV aicOncewv 6Yewg).”

Ptolemy’s equal valoration of both sight and hearing, unlike Philo, who only gives pri-
ority to sight, may have to do with his double astronomical and harmonic project (or, more
precisely, with the fact that one side of the project is harmonics), as we will see below: the
discussion on sight and hearing in this chapter is finally conducted to the sciences which
have these senses as their medium of perception, astronomy and harmonics. In this con-
nexion, it may be significant that another text on music, Ps.-Plutarch’s De musica, also
equates these two senses: sight and hearing are qualified as ‘celestial and divine’, and ‘cre-

ated through harmony’.”®

The Archytan and Platonic metaphor of the kindredness of the sciences

At the end of Harmonics 3.3 Ptolemy pursues his treatment of sight and hearing with the
introduction of the sciences that relie on them both, astronomy —the science of ‘things only
seen’— to harmonics —the science of ‘things only heard’-. Ptolemy uses these character-
izations to start the memorable allegory that will follow, based on Plato’s allusion to the
beginning of Archytas’ Harmonics in Republic 530d.”

TP HEV TRV OYLV Kol TAG KOTO TOTTOV KLVHGELS TOV HOVOS OpATOV, TOUTECTL

TV ovpaviny, AoTpovopia, Tapd 8¢ THV AKONV Kol TOG KOTA TOTOV TAALY

KW GELG TOV POVOS AKOVGTOV, TOLTESTL TOV YOPWV, APHOVIKT...

Related to sight, and to the movements in place of the things that are only
seen - that is, the heavenly bodies - is astronomy: related to hearing and to
the movements in place, once again, of the things that are only heard - that is,

sounds - is harmonics.

Indeed, Socrates already related the senses sight and hearing with astronomy and harmon-

ics in Rep. 530d, where he cites the Pythagoreans’ saying that these sciences are kindred, a

7’Phil. Alex. Op. mund. 147. Cf. Op. mund. 120: tig dpiotng 1@V aicOncewv dYewg, Conf. ling. 140 6Yv
Yap dmhavi] Tpo aKofig amate®dvog GElov paptupa tibecbo.

*Ps.-Plut. De mus. 1140A.

"Ptol. Harm. 3.3.
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likely reference to the beginning of Archytas’ treatise on harmonics.** This is the passage

in Republic®

OV pnpv #v, aAA& Aeio, v 8 ¢y, €ldn mapéyeton 1) popd, OG EYQHAL. T& PV
oV évta lowg 8oTig copodg £et eimelv- & 8¢ kal Huiv Tpogavi, dvo.

IToic 6n;

[Ipog to0TR, v & éyw, dvticTpo@ov adToD.

To6 molov;

Kwdvvetel, Egpnv, ©g Tpog doTpovopiay OppaTa TETNYEV, OG TTPOS EVOPUOVIOV
Popiv OTa Toryfjvau, kol adTon IAAGAwY &dehgai Tiveg ad EmoThpan elvou, g
ol e ITuBaydpetot paoct kol fpeic, © TAadkwy, GUYXWPODHEV.

Well, there isn’t just one form of motion but several. Perhaps a wise person
could list them all, but there are two that are evident even to us.

What are they?

Besides the one we’ve discussed, there is also its counterpart.

What’s that?

It’s likely that, as the eyes fasten on astronomical motions, so the ears fasten on
harmonic ones, and that the sciences of astronomy and harmonics are closely

akin. This is what the Pythagoreans say, Glaucon, and we agree, don’t we?

Ptolemy carries the metaphor further implying a whole genealogy: sight and hearing would
be sisters, and parents of both astronomy and harmonics, which are brought up by arith-
metic and geometry —which they use as instruments, recalling what he has said about rea-
son using the senses as its servants— ‘as children most closely related in their stock’:*
XPOHEVOL HEV OpYyavoLs GvopgLloPnTriTolg aplOunTikt] Te Kol yewpeTpig Tpog
T€ TO TTOOOV KOl TO TTOLOV TAV TPHOTWV KVHoEWV, dveyial & domep kai adtal,

yevopeval pev € adelpdv 0Pewg kol dikor|g, TeBpappévor 8¢ wg EYyyuTaTm Tpog

yévoug U’ aplOpunTIKTg Te Kol YewpeTplag.

They employ both arithmetic and geometry, as instruments of indisputable au-

thority, to discover the quantity and quality of the primary movements; and

®Archyt. fr. DK 1: tadta yop T podrjpota Sokodvt fuev &delged. See Huffman 2005, 92 for a discussion
of the relationship between Plato’s text and this fragment.

#1P1. Rep. 530d (tr. Grube).

#Ptol. Harm. 3.3.
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they are as it were cousins, born of sisters, sight and hearing, and brought up

by arithmetic and geometry as children most closely related in their stock.

Interconnection is a key feature underlined by Ptolemy in this epistemological genealogy.

Sight and hearing are said to be like sisters because:**

poval TV GAA®V aloBroenv Tag AAAGAGV KaToaAfPelg avTidioakovodvTon T¢

Aoyik® Thg Yuyfg moArox), kabamep g dANOOS ddedpal YIVopéVw.

These, alone among the senses, give assistance with one another’s impressions
in many ways through the agency of the rational part of the soul, as if they

were really sisters.

Ptolemy even uses the dual form (ywvopévw) for indicating the close proximity of these two
senses. He justifies his assertion with the remark that ‘it is only hearing that displays things
seen, by means of spoken explanations, and only sight that reports things heard, by means
of writings.®* It is by means of this cooperation that ‘the most rational of the sciences that
depend on them penetrate progressively into what is beautiful and useful’.®> These two
sciences are the already mentioned astronomy and harmonics, which are described, as we
have seen, as most closely brought up. The cooperation of sight and hearing is an echo
of the cooperation between harmonics and astronomy which is demanded by Plato in the
mentioned passage of the Republic.

It is interesting that here, where Ptolemy alludes to both astronomy and harmonics
—this is, his own project- he adds the adjective ‘useful’ (xprioipog) to their object. Ptolemy
is thereby breaking the Platonic context sketched above about the beautiful (and not just
pleasant) as objects of sight and hearing to introduce also the practical side of these sciences,
which has also appeared before when he denied the exclusively theoretical character of

mathematics. This could be interpreted as a way of linking the two sides of Ptolemy, and

#Ptol. Harm. 3.3.

8Ptol. Harm. 3.3: T& pév opatd pOvwg 1) axor) detkviovoa Sud TdV EPUNVELDV, TX &’ AKOLOTA HOVKG 1) OYiLg
anayyéAhovoa dux TV VITOYPAPRDV...

®Ptol. Harm. 3.3: émi miéov 100 Te kohoD kai oD ypnoipov Sujkovowv abdral te kol TGV kot  adTG
EMOTNUAV ol AOYIKOTATOL. ..
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the two main sections of the Harmonics, the empirical and Platonic.

Summing up, we have seen that Ptolemy in this chapter does not treat harmonic science
specifically, but uses only the philosophical associations of ‘harmony’ in Platonic philos-
ophy, mainly with reason, to go on speaking about how reason (which is later defined as
the quality of science) operates with the help of the senses. At this point he begins his in-
tertextual play with Plato’s allusion to Archytas in the Republic, relating sight and hearing
to astronomy and harmonics respectively. Ptolemy colours the narrative about these sci-
ences with one of his preferred adjectives, ‘useful’, thus marking this as his own scientific
project. So we could say that Ptolemy would be here showing that his own project was the
continuation of Archytas’, and the one favoured by Plato.

But an obvious issue arises: Did Ptolemy associate Archytas with the metaphor of
the kindredness of astronomy and harmonics? Ptolemy cannot be clearly shown to as-
sociate Archytas with the metaphor of the sisterhood of the sciences, but it is probable
that he did so. Some arguments that suggest this could be: (1) Plato in the Republic men-
tions the Pythagoreans in association with the metaphor, and Ptolemy holds Archytas for
the Pythagorean who worked most on harmonics, so that he probably associated Plato’s
Pythagoreans with him; (2) Archytas’ fragment could have been quoted in popular scien-
tific literature as in Nicomachus’ Manual of Harmonics (see my chapter 6); (3) Ptolemy knew
Archytas’ ratios, perhaps mediated through Didymus, but it is probable that Didymus also
quoted the beginning of Archytas’ book, from which Porphyry would have got the fragment

(this is Barker’s hypothesis®).
Harmonics 3.4: An introduction to the psychological and cosmic analogies: the soul and
the heavenly bodies as rational beings

The next chapter in the Harmonics serves as a bridge towards the analogies between har-

mony and the soul, and between harmony and the planets.

8Barker 1994, 65.
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Ptolemy declares that ‘all the things that have in themselves a source of movement’
partake of harmony.”” Again he may be shown to be associating certain Aristotelian no-
tions (the specific quality of being a source of movement®®) with harmony, in a very un-
Aristotelian way. This becomes clearer when he singles out the objects that ‘share in a
more complete and rational nature’, because ‘in these alone can [harmony] be revealed as
preserving fully and clearly [...] the likeness of the ratios that create appropriateness and
attunement in the different species’®* Then he announces that the human souls and the
heavenly bodies are objects of such nature:*

QAN Emi pev TV anThg Thg DANG dAAOLTIKGOVY Kvijoewv ob cuvopdrtal |...]
¢l 8¢ T®OV év Toig €1deo1 TO TAeloTOV AvacTpepopévey. adtal 8¢ elotv al TV

TEAELOTEPWV, DG EQUEV, KOL AOYLKWTEPWV TAG PUOELS, WG ETTL HEV TOV Belwv al

TGOV 00paviny, €l 8¢ TOV Bvntdv ol TdV avBporivev pddiota Yoxdv.

[Harmony] is not found, however, in movements that alter the matter itself,
[...] but it is found in those movements that are involved most closely with
forms. These, as we said, are those of things that are most perfect and rational
in their natures, as among divine things are the movements of the heavenly

bodies, and among mortal things those of human souls’.

This account is a combination of Platonic lore which can be found in different dialogues:
the closeness of the forms to heaven is found in the myth of the charioteer in Phaedrus; the
rationality of the soul and of the heavens in the account of the creation of the soul of the
world in the Timaeus, as well as, again, the harmonic structure associated with them both.

Thus, this chapter (Harm. 3.4) serves as an introduction of the analogies harmony-
soul (Harm. 3.5-7) and harmony-heavens (Harm. 3.8-16) which will form the end of the

treatise. The procedure from now on is a simple one: Ptolemy exposes distinctions on

#Ptol. Harm. 3.4: mpoomapopvdntéov & 6t kol v totodtnv Sbvapy [=appovikiv] avaykaiov pév av €in
Kol TT&OL TOIG ApYTV €V ADTOIG £XOVOL KLVI|oEWS Ko’ 0o0ovoDV EvumtapxeLy.

88Barker 1989, 374 n. 35

#Ptol. Harm. 3.4: pdAhioto 8¢ kal TO TAEIGTOV TOIG TEAELOTEPAG KOl AOYIKWTEPAS PVOEWG KEKOLVWVNKOOL S1i
TV olkeldTNTA TAHG YeVEsE®G, £V 0lG Kol povolg katagaivesBou Shvartatl, S1dAov Te kol Gopidg GLVTHPODOX, WG
£V pGALoTOL, THV OHOLOTNTA TAV TO TPOGPOPOV Kal T)PHROGHEVOV £V TOIG SLPEPOLOLY EISECL TTOLOVVTWV AOYWV.

*°Ptol. Harm. 3.4.
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different aspects of the soul, which are made to correspond to different harmonic structures
according to simple analogue properties to the ones found in the harmonic structures, and

then he does the same changing the soul for the heavens.

2.5.2 Harmony of the soul

In the first chapter on the harmony of the soul (Harm. 3.5) the three distinctions intellectual,
perceptive and animating are said to be primary parts of the soul, and to them are attached
the three primary concords: the octave, the fifth and the fourth:**
EpappolecBot 1O pev S ToodV TR voePR — TAEICTOV Yop €V EKATEPW TO
amhodv koi toov kol adibpopov — 10 8¢ i mévte T¢ alobnTik®, 10 8¢ dux
TEGOAPWV TG EKTIKE. TOD TE Yap S TAo®V EYYUTEP® TO Sk TEVTE TP TO
S TECOAPWV, OG CUHPWVOTEPOV LA TO TNV DITEPOYTV TANGLALTEPOLY EXELY TOD
ioov, Kol ToD voegpoD TO aloBnTikOV EyybTepOoV Tapd TO EKTIKOV SLX TO PETEYELY

TG Kal adTO KATAAPewG.

The octave is attuned to the intellectual part, since in each of these there is the
greatest degree of simplicity, equality and stability; the fifth to the perceptive
part; and the fourth to the animating part. For the fifth is closer to the octave
than is the fourth, since it is more concordant because the difference between
its notes is closer to equality; and the perceptive part is closer to the intellectual

than is the animating part, because it too partakes in a kind of apprehension.

These three distinctions in the soul are Aristotelian, except for the third term -instead of
the term found in Aristotle (‘nutritive’, Opentik6v), Ptolemy writes the Stoic ‘animating’
(éxtucdv).”? But this could be understandable if we bear in mind that Ptolemy was perhaps
using philosophical works of Antiochian tradition, which had incorporated much Stoic ma-
terial.

In what follows, Ptolemy makes subdivisions within each one of the functions of the

soul,”® assigning to them subclasses of the harmonic structures associated with the greater

°'Ptol. Harm. 3.5.
°2Arist. De An. 413b12; cf. Barker 1989, 375 n. 38.
**For which see Barker 1989, 375 n. 42, 43, 376 n. 44.
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part.
Most interesting is that after these subdivisions, Ptolemy proposes a new division of the
soul, now in the most popular three parts from Plato’s Republic and Timaeus, the rational,

94

the spirited and the appetitive.”* He seems thus to be enacting the procedure we have
been seeing of departing from Aristotelian concepts and verging towards a clearly Platonic
interpretation. With these division he follows a similar procedure as with the Aristotelian
one, assigning the octave to the rational, the fifth to the spirited, ‘because it is closely related
to the rational’, and the fourth to the appetitive, ‘which is lowest in order of importance’,”®
and further relating the species of each concord to the various virtues associated with each
of the three parts of the soul in this Platonic division.”

I will now show that Ptolemy was not alone in drawing this kind of parallels between
parts of the soul and harmonic structures, and that there were authors older than him who
show a similar tradition. My conclusion will be that, while Ptolemy’s is the only systematic
account that seems to have survived, he may have consulted similar, non extant, systematic
accounts, probably applying his own variations.

The first example is found in Plutarch’s Platonic Questions. In one of the questions,
Plutarch discusses the correct correspondence between notes (not concords as in Ptolemy)
and the parts of the soul. The procedure is similar to Ptolemy’s, in that Plutarch assigns
most importance to the rational part, followed by the spirited and at the lowest the appeti-
tive. In this manner he first assigns hypate (‘highest’) to the rational, mese (‘middle’) to the

spirited, and nete (‘lowest’) to the appetitive, underlining that this correspondence extends

*Ptol. Harm. 3.5: eita xat’ dAlov Tpdmov Stapovpévng Thg Yuxfig Hev lg Te 1o AoyloTikdv kol Buptkov
kol 70 émbopntikov... Cf. PL. Rep. 439d; Tim. 69a-70d.

*Ptol. Harm. 3.5: O pév Aoylotikov S g Opoiag taig eipnuévoug thg lodtntog aitiog époappdloyev
av elkOTWG T¢) St Tacdv, o 8¢ Bupkdv, ouveyyilov Twg adT®, T@ da TévTe, TO 8¢ EmbuunTikdv, dok&Tw
TETOLYHEVOV, TG SO TECTAPWV.

*“For Ptolemy’s classification of virtues, see Barker 1989, 376 n. 45, where it is underlined that, while they
have a Platonic origin, probably developed by Speusippus, they were treated by the Stoics. Again this could be
Platonic lore transmitted via later systematizing philosophers.
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to the concords (octave, fifth and fourth) formed by these notes.”” However, in what follows
Plutarch becomes critical with this view stating that we should not follow this criterion of
position, but that of the power of each of the parts, so that the moderation and symmetry
exhibited by the rational part should make it correspond rather to the middle position of
mese.”®

It is interesting that the object of Plutarch’s question is not properly the musical struc-
ture underlying the parts of the soul, but specifically which part is placed in the middle,
whether the spirited or the rational, and it is only as a self-evident analogy that the under-
lying musical structure comes up, almost as a natural language for explaining the relative
position of these faculties. This seems to indicate already-existing knowledge of the analo-
gies between the parts of the soul and concrete harmonic entities in the Platonic tradition
of Plutarch’s time.

A similar analogy might be argued for a passage of Philo of Alexandria where he speaks
of the concord of the octave and the double octave sounding in the organ of the mind, but
Philo does not develop further the issue, which remains speculative.”” What we clearly find
in Philo is the correspondence between the number seven in the heavenly bodies and in the
number of parts of the soul, expressed in terms of harmony, which points to the underlying
Pythagorean analogy between the seven planets and the seven notes of the musical scale:'*

oG ovv T TeTokéval @noiv, el pr TL povédo ERSopddt TV adThV

QLOLKOTATH VORILEL, 00 pOVOV €V apLBpoig, dAAX Kad €V Tf] ToD TavTOg ppovig

Kol €v 101G TR évapéTouv Adyolg Yuyhig;

*’Plut. Quaest. Plat. 1008D: altn yap 1 T&€ig kol Trv TOV CUHPWVIHY dvadoyioy QUAGGGEL, TOD pév
Bupoeldodg TPOG TO AOYLOTLKOV MG DTTATNV TO SLd TECTAPWV, TPOG 3¢ TO EMBVUNTIKOV OG VTNV TO Sl TTéVTE,
00 8¢ AoyloTikod mpog TO EMBULUNTIKOV OG VIdTn TPOg VTNV TO St TACDV.

**Plut. Quaest. Plat. 1009A: 0 yop tf) Oécel TpdTov Idpdobot 10 AoyloTikov €v T@ copatt Tod dvBpdmov
Kot oLPPEPNKOG EGTL THV OE TTPOTNV EYEL KOl KUPLWTATNY SOVOHLY OG péaT) TTPOG DILATNV peV TO EMOUUNTIKOV,
viTnVv 8¢ 10 Bupoeldég, TG YaAav Kol Emiteively kKol OAWG cLVESA KOl COPPWVO TTOLELY EKATEPOUL TNV tepPoinv
aQoLp®dV Kol TEALY 00K €V avieoBoun mavtdmaoty 00d¢ katadapOivelv: TO yop péTpLov kai cOppeTpov Opiletal
pecoTnTL.

*’Phil. Alex. Rer. div. 15: 6\ov 1) ToD diavoiag Opydvou katd v Sk Tacdv 1) dig S TaoOV GLHP VIOV
eEnyodvTog...

1°Phil. Alex. Deus Imm. 11 (tr. C. D. Yonge).
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How then does she [Hannah] say that she has borne seven children, unless
indeed any one thinks that the unit is in its strictest nature identical with the
number seven, not only in number, but also in the harmony of the universe,

and in the ratios of the soul which is devoted to virtue?

So it seems that Philo was thinking here of the triple analogy between harmony, the soul
and the planets, which we find in Ptolemy’s Harmonics.

In other passages Philo specifies the parts of the soul suming up seven (without counting
the rational part of the soul, as he says).”** What is interesting is that Philo, in the passage
quoted above, makes his analogy of the seven parts of the soul dependent on the soul being
virtuous (¢v toig trig évapétov Adyolg YuxTig). This matches two things in Harmonics 3.5: (1)
Ptolemy’s subdivision of the Platonic parts of the soul in virtues (the Aristotelian functions
were only derived in ‘species’, £dn), and (2) a Platonic vision of the philosopher as a whole
harmony derived from the perfect state of the virtue of justice, associated with the complete
system (the full musical scale), which is found at the end of the chapter:***

kol SAwg 1) kpatiotn thg Yuxhg didbeoic, odoa 8¢ Sikaochvn, cuppwvic tig
E0TLV OTEP TAOV PEPOV ADTOV TTPOG GAANAA KATA TOV €T TOV KUPLWTEPWV
TPONYOUHEVOV AOYOV, TGOV HEV TTapd TV DVOLAY Kal THV EDAOYLoTIAY E0LKOTWV
TOIG OPOP®VOLG, TGV 8¢ Tapdx TV edaloOnoioy kol Trv eve€iav ) Tiv dvdpeiov
Kol TNV 6OEPOGLVNV TOIG CUHP®VOLG, TGOV Of Topa TO TOLNTIKE Kol To

HETEXOVTA TOV OPHOVIAOY TOIG €10e0L TOV EPPEADV, OANG 8¢ TG PLAoGOPOU

Srabécewg OAn 1) TOD Tedeiov GLGTARATOG AppOViK. ..

The best condition of the soul as a whole, justice, is as it were a concord be-
tween the parts themselves in their relations to one another, in correspondence
with the ratio governing the principal parts, the parts concerned with intelli-
gence and rationality being like the homophones, those concerned with good

perception and skill, or with courage and moderation, being like the concords,

197phil. Alex. Opif. 117: Emel 8’ éx tdV obpaviov Tt éniyelo fipTnTon katd Twvor guotknv cupmddetay, O
g £Bdopadog Adyog avwbev apEapevog katéPn kal mpog Nuag toig Bvntoig yéveowv émpoltoag. avtika
TG Npetépag Yuxng to diya Tod Nyepovikod pépog emtayr oxiletal, eig mévte aiobroelg kol T PwvnTHpLlov
Opyavov kai émti taot to yovipov. Cf. the same division in Leg. Alleg. 1.11: Yuxfig ye prv T0 GAOYOV ENTOpEPEG,
aioBnoelg mévte Kol povnTiplov dpyoavov kai to Sifjkov Gypt tapacTatdy, 0 81 YOVipHdv éoTt.

1?Ptol. Harm. 3.5. Cf. Barker 1989, 377 for the references to significant passages in Plato’s Republic.
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while those concerned with the things that can produce and the things that
participate in the harmoniai are like the species of the melodies. The whole

condition of a philosopher is like the whole harmony of the complete system.

So it seems that Ptolemy was systematizing a Platonic tradition which could be traced back
at least to Philo of Alexandria. Eudorus, active shortly before Philo also in Alexandria, and
probably having influenced Philo’s Pythagoreanism,'*> would be again a good candidate
as a transmitter. It may not be a coincidence that in my first chapter, on the Canobic In-
scription, Eudorus has also shown to be one of the possible inspirations for the harmony
of the spheres, and that this same harmony of the spheres also appears at the end of the
Harmonics.

The two last chapters on the analogy between the soul and the harmonic structures dis-
play further associations with succint explanations. In the first of them (Harm. 3.6), Ptolemy
attaches what he calls the ‘genera’ (yévn) of the two philosophical principles (&pxat), which
he identifies as the theorical and practical, to the genera of attunement. Again the philo-
sophical distinctions are Aristotelian,'** and most of them may be also encountered in the
preface of the Almagest as well (see on this my chapter 6). In the last chapter on the analo-

gies of the soul (Harm. 3.7) Ptolemy links crises of life to harmonic modulations.

2.5.3 Harmony of the heavens

We have already seen examples of the triple analogy between music, the soul and the heav-
ens, first in relation to the Timaean description of the creation of the world-soul, and now
in Philo’s allegories through the analogy of the number seven (seven planets and seven
strings in a lyre, or seven notes; seven parts of the soul). Now Ptolemy will concentrate on

the analogy between harmony and the heavens.'*’

13See Dillon 1977, 128, 143; Runia 1986, 21.

104Gee Barker 1989, 378 n. 52 for the references in Aristotle.

190f these chapters, similarly as I have done before, I will analyze in some depth only the passages where
Ptolemy seems to be proceeding in a new way, or those that I have been able to relate to the activity of some
other author. The reader has here the possibility to consult a full exegesis of this part of Ptolemy’s treatise in
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The exposition begins with Ptolemy declaring that he will first take the ‘comprehensive’
(kown), Ptol. Harm. 3.8) approach, this is, treating the heaven as a whole instead of speaking
of the distinct heavenly bodies. In there he starts with what could be considered the inverse
operation of the Timaean gluing of the extremes of the musical scale in order to form a circle
of the heaven, which one could interprete as the zodiac as Aristotle did: let us first quote, for
the sake of comparison, precisely Aristotle’s summary of the creation of the world-soul in
the Timaeus I quote Aristotle and not Plato primarily because of the much greater length
of the original, and secondly because Aristotle renders the basic facts of Plato’s passage,
which I want to highlight here:**

Q) yop xwveloBot adtrv kol 10 odpa KLvelv did to ovpmeniéyBot tpog adTod.
CUVEGTNKLIOY YOP €K TV GTOLXEIWV Kol HEPEPLOHEVTIV KATA TOVG APHOVIKOVG
apbpovg, Omwg aiobnoiv te clpgutov appoviag €xn kol tO &V PépnTal
OUHPAOVOLG POpag, TV evBvwpiay elg kKOKAOV KaTékopev: kol SteAdv €K
00 €vog 800 KUKAOUG SLoGoyf) CLVNUPEVOLS TTAALY TOV Eva dLeThev elg EmTa
KOKAOUG, WG 00oNG TAG TOD 00PaVOD Popag TG TR YLXTG KIVOELS.

The soul, it is there said, is in movement, and so owing to their mutual impli-
cation moves the body also. After compounding the soul-substance out of the
elements and dividing it in accordance with the harmonic numbers, in order
that it may possess a connate sensibility for ‘harmony’ and that the whole may
move in movements well attuned, the Demiurge bent the straight line into a cir-
cle; this single circle he divided into two circles united at two common points;
one of these he subdivided into seven circles. All this implies that the move-

ments of the soul are identified with the local movements of the heavens.

Now;, let us read what Ptolemy proposes, departing from the circle of the zodiac:'”’

g0V Te YOOV TIG TOV S pécwv TV {pdiwv KOKAOV TEP®V TG AOY® KOTX TO
ETEPOV TGOV LOTPEPLVOV OMUElWV Kol DOTEP AVOTTAMGAS EPapUocT) TG Oig
S Tac®V TeAeiy CLOTHRATL KAT ToQ UNKT), TO HEV ATUNTOV TGOV IGHEPLVDV
YEVOLT GV KT TV péoTV, TOD 8¢ TETUNHEVOD TO PEV ETEPOV TOV TEPATWV KOTX

TOV TpocAapPavopevov, To 8¢ Etepov KaTd TNV VTNV TGOV LtepPforainwv

Swerdlow 2004, 152-165.
19¢Arist. de An. 406b26-407a2 (tr. J. A. Smith).
17Ptol. Harm. 3.8.
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Then if one takes the circle through the middle of the signs of the zodiac and

cuts it, theoretically, at one of the two equinoctial points, and after opening it

up, as it were, one fits it by equal lengths to the complete system of the double

octave, the equinoctial point at which no cut was made will correspond to mese,

while of the one that was cut, one end corresponds to proslambanomenos, the

other to nete hyperbolaion.
So while Timaeus constructs a musical scale and then bends it and glues the extremes to
form a circle (let us forget for now the other circle), Ptolemy takes the circle and cuts it in
order to get a straight line, on which he projects a musical scale.

However, Ptolemy cannot associate each interval of the complete system with each sign
of the zodiac, because the intervals do not sum up twelve, like the signs, but fourteen (there
are fifteen notes in the complete system).

So the analogy is made only on a geometrical basis, attaching the middle of the ‘cut’
zodiac (the equinoctial point where no cut was made, as Ptolemy says) to the middle note,
mese, and its two extremes (the two points resulting from the cut) with the two extreme
notes, proslambanomenos and nete hyperbolaion.

After this, Ptolemy shows that the proportions held by multiple combinations of the
twelve equal arcs of the zodiac corresponding to the signs cover all the ratios of the inter-
vals of the complete system. This is difficult to express but easy to understand with some
examples: the whole circle holds the proportion 2:1 —that of the octave- with one of the
halves (corresponding to six signs); again the whole circle has the ratio of 4:3 —that of the
fourth- in relation with three quarters of the whole circle (corresponding to 9 signs); two
thirds of the circle (corresponding to 8 signs) hold the relation of 9:8 —that of the tone- to
three quarters of the circle (corresponding to 9 signs), because (2 : 3)/(3 : 4) = 9 : 8. This
is shown by Ptolemy in the only diagram used in the analogic part of his treatise (at least
in the extant chapters), around which the relations between the arcs are listed according to
the harmonic ratio they present.

The analogy between the zodiac and the complete musical system has an astrological
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significance in Ptolemy’s Tetrabiblos (1.13 and 1.17*°®), of which Ptolemy gives only a hint
in the Harmonics when he says that the configurations of planets diametrically opposite are
the most active, because they make up an octave.'”

Again this analogy is not new to Ptolemy, but appears in a clear Timaean context,
namely again in Plutarch’s doxography of the distances of the planets and other character-
istics of the heavenly bodies in his Commentary on Plato’s creation of the soul in the Timaeus.
So we may have another common item in both accounts, suggesting Ptolemy’s source.

Plutarch’s passage is a curious musical explanation of the Moon’s phases, whose fuller
development in Eudorus could be the origin of Ptolemy’s harmonic division of the zodiac.

The passage in Plutarch is brief and worth quoting:**

ol 8¢ mpog MALov oxécelg adThG €V TPLYDVOLS Kol TETPAYDVOLS TOGTHIAGL
Suyotépovg kol ApELKOPTOVG GYNHOTIONOVS Aapfavovotv: €€ &¢ (pdia
dieABoboa TNV maveéAnvov domep TV cUPPViay év €Eatovy S Tac®dV

amodidwot.

Her [The Moon’s] positions as to the sun, either in triangular or quadrangular
distances, give her the form when she appears as until half-Moon [=in the first
quarter] and gibbous [=in the second quarter]; but when she has run through
six signs [=at full Moon], she makes (as it were) a kind of diapason [octave]

harmony with six notes.

In exactly the same fashion as Ptolemy’s analogy of the zodiac, half the zodiac is said to form
an octave, described as extending six notes because half the zodiac amounts to six signs.
It is important to see that now, once we know the analogy from Ptolemy’s explanation,
Plutarch’s passing mention may be easily understood, but it would be hard if we only had
Plutarch’s text, since no explanation is given. This strongly suggests that the analogy was
in Plutarch’s source in a more comprehensible version, suggesting that Ptolemy’s source

could be Eudorus, rather than Plutarch.

108Cf. Swerdlow 2004, 155-9.

19Ptol. Harm. 3.8: 80ev ol katd SIAPETPOV TAOV ACTEPWY 7Tl TOD {WOLAKOD GYNUATIOHOL EVEPYTTIKOTATOL
yivovtor T@dv A eV, Gomep kol TdV gBOYYwV ol otodvTeg Tpog GAAGAOLG TO Sk TacHV.

1°Plut. An. Proc. Tim. 1028E (tr. J. Philips).
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Next, Ptolemy proceeds to display other associations of harmonic structures with char-
acteristics of the heavenly bodies, in the same way as he has done above with aspects of the
soul. Firstly, he links the three different kinds of movement of the planets —longitudinal
(along the zodiac), in depth (closer or farther from the Earth) and lateral (distancing from
the zodiac)- to the harmonic continuous movement towards higher and lower pitch, to the
genera, and to the tonoi respectively (Harm. 3.10-12).

One chapter (Harm. 3.13) is devoted to the correspondence between the configurations
of the heavenly bodies in relation to the sun (the so-called phases) and the structure of the
tetrachords, and the final three chapters (Harm. 3.14-16), which are lost except their titles
and a fragment of the last one, treated the analogy between the planets and the fixed notes
of the complete system, also displayed in the last part of the Canobic Inscription. From the
extant fragment it can be deduced that the order of the planets, and the correspondences

with the notes in this section was the same as in the Canobic Inscription.***

2.6 Conclusions

In his Harmonics Ptolemy seems to have fulfilled a common project with the Canobic In-
scription. In both works a mathematical exposition aimed at an empirical description is
followed by a philosophical section of a Platonic character. Actually, both works ended
with the exposition of a cosmic scale derived from the Timaean tradition, thus establishing
an immaterial link between each of the two sciences, astronomy and harmonics. As we
have seen, this is precisely the Platonic program exposed in the Republic and followed in
the Timaeus.

The Harmonics, a much longer text than the CI, allows a deeper analysis of these ques-

*Barker 1989 390, n. 89. Only the notes for the Sun (paramese), the Moon (hypate meson), Venus (mese), and
Jupiter (nete diezeugmenon) can be deduced from the fragment, but it seems enough evidence of the equivalence,
given the oddity of Ptolemy’s system (on which see my chapter 1). See the table for the tones of the spheres
reproduced in our first chapter, too. Cf. Barker 1989 390, n. 87 for the scholarly discussion over the authenticity
and the placement of the fragment, which was firstly encountered misplaced in Harm. 3.9; Barker seems to
favour the case that it is authentic, although not openly.
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tions. The transition to the philosophical section is here smoother: at the beginning of this
non-mathematical section Ptolemy interestingly defines the principles underlying the sci-
ence of harmonics, and mathematics in general, thus characterizing his own persona. In
there he alludes to the passage of Republic where Plato exposes his program for the mathe-
matical sciences, and Ptolemy emphasises the kindred nature of astronomy and harmonics,
while at the same time, quite unlike Plato, he stresses the non-Platonic aspects of percep-
tion and of practice, which he has embodied in the first, and principal, part of the treatise,
which we may call the ‘scientific section’.

The context of the Platonic scientific program in the Republic is a criticism of Socrates
against the empirical harmonics of the Pythagoreans, particularly that of Archytas, and at
the same time a praise of the Archytan principle that the mathematical sciences are kin-
dred. Our analysis of the mathematical part of the treatise has intended to establish that
Ptolemy understood his project as a continuation and a correction of Archytas’ harmonics,
dismissing Aristoxenus’ non-mathematical theory and not even considering the unempiri-
cal expositions of contemporary Platonic vulgarisators like Nicomachus.

With the more concrete allusions in the Harmonics it has become clearer something
which we have already hypothesised with the Canobic Inscription: Ptolemy would be in both
works presenting his own project as the continuation of the ancient Pythagoreans’ mathe-
matics that has taken account of Plato’s criticisms. Ptolemy would have learned Socrates’
lesson and would have liked to shape his research quite literally as the path outlined in
the Republic: a departure from mathematical inquiry directed towards speculative philoso-
phy. Hence his mathematical treatises would have ended with a speculative philosophical
section at the end.

Ptolemy’s treatises would then embody the search for a dual explanation for reality,
the natural (or mathematical), and the metaphysical. We have already seen in the previous
chapter that this duality in the exercise of knowledge was defended in Middle Platonism,

at least in Plutarch. For Plutarch, the philosopher goes further than the technites precisely
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because he does not end his investigations with the explanation of the apparent causes, but
goes further to the immaterial and higher ones.

It is obvious that Ptolemy did not want to appear as a technites, a mere scientist, and
thus continued his investigation in astronomy and in harmonics into the ‘highest causes’.
While the mathematical investigation is carried out in subtle empirical methods, in the lat-
ter Ptolemy treats meta-mathematical aspects and proceeds to develop analogies between
the scientific structures and Platonic concepts. In the Harmonics, we see an interesting
play: Aristotelian concepts are applied in these analogies to a clearly Platonic, and anti-
Aristotelian end, a process which reflects the whole of Ptolemy’s project. The more em-
pirical Aristotelian concepts are recycled like the scientific categories in order to furnish
analogies for the Platonic project.

Again as in the Canobic Inscription, the part of the treatise between the mathemati-
cal and the speculative parts (here Harm. 3.3) represents an intellectual bridge between the
two worlds. While in the inscription calculations of distances were adapted to Timaean nu-
merology, here Ptolemy conducts a discussion about epistemology (what we could call ‘sci-
entific method’) using verbal echoes of the Timaeus towards Plato’s and Archytas’ metaphor
of the kindredness of the sciences. These bridges would serve to lend a unity to the two
sides of the project, this is, to present science and metaphysical speculation as parts of the
same project.

However, as has been noted by Barker,'*? Ptolemy progressively gives less and less ex-
planations in his metaphysical section of the Harmonics, which at the end consists prac-
tically only of a list of analogies. He gives thereby the impression that his real interest
was perhaps not philosophy, but science. It is clearly the scientific parts of CI and Har-
monics where Ptolemy is at his best, showing innovative approaches to old questions. All
this shows that Ptolemy’s Platonic project was perhaps more a pose, a strategy of self-

presentation, than a real interest. This is my hypothesis, which I will try to test in the

12Barker 2001, 268.
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successive chapters.
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Chapter 3

On the Criterion and the Ruling

Principle

A Timaean philosophical memoir?

3.1 Plan of the chapter

This chapter is dedicated to the last of the three works of Ptolemy which I will study indi-
vidually. The other three chapters deal respectively with more general aspects of Ptolemy’s
works (4 and 5) and with more specific aspects of one work, the Almagest (6).

The treatise that I will focus on now is entitled On the Criterion and the Ruling Principle.
Since this work is primarily philosophical, and consequently falls entirely within the scope
of our survey, I will undertake a fuller exegesis than in the other works. I will begin with
an explanation of the main philosophical concepts discussed by Ptolemy, pointing to the
possible motivations that Ptolemy could have had for writing on them, on the basis of the
previous outline and of the appearance of these topics in his other works. I will show
that, in the same manner as Ptolemy’s interest on harmonics pervades treatises other than

his Harmonics, such as the Canobic Inscription, the topic of the criterion, connected with

107
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that of the ruling principle, can also be found in the Harmonics. I will argue, with some
modern scholars, that this, along with a similar bipartite structure common to the three
works, suggests that the present text was written in a similar context as the other two. I
will also review some opinions on the style and the aim of Ptolemy’s treatise, and propose
my hypothesis that Ptolemy in writing the Criterion (for a shorthand) also wished to offer
a picture of himself as a pure philosopher, which would explain the fact that he wrote a
work thematically and stylistically related to the Harmonics, but at the same time with no
reference to any mathematical science.

The rest of the chapter is divided according to the sections of Ptolemy’s text as I outline
them at the end of the previous part of the chapter. In the discussion of the first sec-
tion I present Ptolemy’s analogy of the law court, with which he begins his text, and note
Ptolemy’s possible inspiration in the discourse of Timaeus in Plato’s dialogue. I also try to
describe Ptolemy’s criterion as he presents it, bringing it into the context of other ancient
formulations of the criterion, chiefly that of Sextus (where I follow Long). Then I finally put
forward the hypothesis that Ptolemy’s analogy was already in circulation before Ptolemy,
basing it on a possible allusion to this analogy by Philo of Alexandria in a passage where
he is drawing philosophical material probably from Antiochus’ pupil Aristo of Alexandria.
Could Aristo have been Ptolemy’s source? Then I take a look at the possible connections
between Aristo (and Antiochus) and Ptolemy-Sextus’ criterion.

For the second section of the treatise, I argue by showing some verbal allusions that
Ptolemy was engaging in a discussion on the language of scientific inquiry (which has a par-
allel in Galen) probably following Aristotle’s Categories (and perhaps also Plato’s Timaeus).
Since Aristo is known to have been a Platonist who embraced the Peripatetic cause, and
who commented on the Categories, I will point out that Ptolemy’s intrincate engagement
with Aristotle here may be influenced by Aristo.

The two following sections of the Criterion are probably based, as I suggest, in Aristotle’s

De anima, and contain systematizations of various passages of Aristotle’s text on the theory
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on intellect and perception. At the end of the second of these sections, Ptolemy seems to
verge his attention to Plato’s Timaeus, as can be recognized through quite explicit verbal
echoes, and alludes to some issues that remind of Platonic dialectic as we find it in Alcinous’
manual.

The last part of the chapter is dedicated to an interpretation of the last part of Ptolemy’s
treatise, the part on the ruling principle. Here I will first compare Ptolemy’s solution for
the place of the ruling principle with that of other texts. Then I will argue that Ptolemy not
only adopted the Timaean solution, but he imitated the narrative thread of the Timaeus in
writing his account of the division of the soul and the body, which is preceded by a theory of
the elements as in the Platonic dialogue, but probably incorporating Antiochian tradition.
I will also review the last part of the section, where Ptolemy allows two ruling principles in
the body, based on an Aristotelian distinction, and establishes a double hierarchy for each

of them.

3.2 Presentation

This essay of Ptolemy poses several kinds of problems. Some of them are only related to
our general lack of knowledge of the philosophy of the Hellenistic and Imperial era, some
others concern Ptolemy’s own text in relation with the texts of his contemporaries on the
same topics. In this introduction I will primarily try to describe the main philosophical
concepts discussed by Ptolemy in this text, the criterion and the ruling principle, drawing
a brief outline of their history and the state of the question in Ptolemy’s time. At the same
time, I will make some remarks about Ptolemy’s possible particular conception of these
issues in the context of his knowledge project.

Let us begin with the first of these issues. The topic of the criterion was not developed
until the Hellenistic times, so that it frequently falls far out from any general curriculum on

ancient philosophy. Anthony A. Long summarizes the history of the concept and its status
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in Ptolemy’s age in his study of Ptolemy’s Criterion, in a concise way that is worth quoting:*

At the time of Ptolemy and Sextus it had become virtually de rigueur for any
thinker to state his position on the ‘criterion of truth’. By beginning his crit-
icism of the ‘dogmatists’ with an extensive survey of their opinions on this
subject, Sextus gives the impression that this had always been so and that an
entire history of Greek philosophy could be written by detailing a succession
of doctrines answering to this concept. Nor is this peculiar to Sextus. He re-
flects the common practice of the doxographical tradition where ‘the criterion’
had become a convenient category for classifying what we would call different
theories of knowledge. In fact, as is now generally recognized, the criterion of
truth only became an explicitly named and dominant subject of discussion in
the Hellenistic period. First Epicurus and then the Stoics publicized the notion
that a philosopher’s primary task is to establish the foundations of our knowl-
edge of the world, and to do so by setting out the canonical standards which
are man’s natural equipment for making secure discriminations between truth

and falsehood or between what is and what is not.

Given that Long refers to Sextus, it would not be out of place to inquire about the way in
which Sextus presents his treatment of the criterion, especially in relation with other parts
of philosophy which he also criticized. It turns out that Sextus begins his discussion on the
criterion after deciding to start his argument against the various parts of philosophy with

logic (AM 7.24), declaring that he will discuss the criterion before logic with these reasons:?

Kol tva e0EPOS0G YévnTon TPOG TOUS SOYHATIKOVG 1) TN OIS, ETel TA HEV EVapYT]
S kpitnpiov Tvog avTdBev yvwpileoBor dokel, T 8¢ Gdnia dux onpeiwv
kol amodei€ewv kato TNV Gmd TV Evapydv petdPaoty é€tyvetecBan, taEel
okentoOpedx TpdOTOV MEPl TOD el EoTL TL KpLTHpLOV TOV atdTOBeV KT’ alicBnov
7 dL&volay TPOGTLLTOVTWVY, TO ¢ PeETH TODTO TePL TOD €l EGTL GNUELWTLKOG T)

Arodelk TIKOG TOV AdNAWVY TpOTOG.

And we can get our investigation against the dogmatists well underway as
follows. Since plain things are thought to become known all by themselves

through some criterion, while unclear things are thought to be tracked down

Long 1988, 181-2.
*Sext. Emp. AM 7.25 (tr. Bett).
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through signs and demonstrations, by way of a transition from plain things,
let us inquire in the first place into whether there is any criterion of the things
that strike us all by themselves via sense perception or thought, and then after
that into whether there is a process capable of signifying or of demonstrating

unclear things.

So it seems that Sextus understood the criterion as that by which plain things become
known, while he notes that for unclear things more complex processes are needed to bring
about knowledge, such as signs and demonstrations. Then it would be natural to treat the
criterion in the first place within (or rather, before) the logical discipline, since in a way it
would apply to first-hand knowledge, and not require any elaborate logical arguments.
The imperial-age manual of Platonic philosophy of Alcinous, the so-called Didascalicus,
shows a systematic treatment of Platonic philosophy, probably intended for a teacher or an
amateur, that also could serve us as a standard view for the place of the criterion among
the parts of philosophy.® Alcinous at the very beginning of his treatise divides philosophy
in dialectical (i.e. logic), theorical and practical, and then proceeds to the topics in each of
these divisions, in order (Didasc. 3). It turns out that, as in Sextus, the first topic treated, as
a prelude to dialectic, is the criterion of truth, the question of how knowledge first arises.
Can we contextualize this in Ptolemy? For getting an idea of Ptolemy’s notion of the
criterion it would be interesting to know what place he assigned to logical theory. An
interesting passage in this context is the preface of the Almagest, where Ptolemy lists what
he considers to be the divisions of philosophy. I will go deeper into this passage in chapter 6,
but now it would be useful to give an advancement. It turns out that unlike the philosophers
Alcinous and Sextus, Ptolemy ignored the category ‘logic’ in his division, featuring physics,
mathematics, and theology (Ptol. Alm. 1.1). Ptolemy ascribes his division to Aristotle, and
indeed as we can read in the Metaphysics Aristotle proposed such a division, but this does

not prevent us from suspecting that Ptolemy made his choice fully conscious.

*See Dillon 1993, xiii-iv for a discussion of the purpose and the organization of the Didascalicus.
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Galen may help us now guessing why Ptolemy ignored logic in his division of phi-
losophy. My argument links Ptolemy with Galen’s well-known frequent claims that the
best arguments for scientific (and particularly medical) inquiry are those on which mathe-
matics is based. In a recent paper Geoffrey Lloyd defended that Galen’s understanding of
proof, while being quite general and not particuarly based on mathematics, was nonethe-
less frequently exemplified with mathematical examples, and even defended to be based
on mathematics rather than in logic, probably because mathematics, unlike logic, provided
certain conclusions apart from valid reasoning.* A good part of Lloyd’s analysis is based
on the interpretation of Galen’s On my own books, where Galen elaborates on this topic,
telling how he received instruction on logic from the different philosophical schools, until
he realised that the kind of arguments he learned from them did not furnish secure proofs.
Only the arguments he found in mathematics saved him from falling to scepticism; hence
he recommends his students to study mathematics, and his own logical treatise On demon-
stration.® So it seems that Galen’s rhetorical strategy was to argue that his logical system
was much more like mathematics than like the logic studied in the philosophical schools,
even if this was something ultimately impossible in medicine, since no incontrovertible
starting-points seemed possible to be found there.®

I suggest that Ptolemy felt that his project was already in the position that Galen wished
for medicine. If mathematics had a reputation for incontrovertible proofs, and Ptolemy’s
main identity was that of a mathematician, it would be of no help to introduce logic as a
part of philosophy. On the one side, logic had a lower epistemological status, and at the
same time it was not an object of Ptolemy’s knowledge such as physics. So in the same
manner as Galen wanted to substitute logic for mathematics, Ptolemy would have wanted

to suppress logic (for he had mathematics already). It seems actually plausible that Galen

*Lloyd 2005, 127. Lloyd stresses Galen’s terms for the right scientists, avapdptnrog (Pecc. dig. ch. 1), and
for incontrovertible instruction, avapgiofritntog (MM XIV ch. 9). Cf. other places where Galen refers to
mathematical arguments, e.g. Lib. Prop. 19.39-40, Foet. form. 6, Kithn IV.695-6.

°Lloyd 2005, 112-13. Cf. Gal. Lib. prop. ch. 11.

‘Lloyd 2005, 117.
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had in mind the kind of mathematics that Ptolemy studied, since he frequently mentions,
along with geometry and arithmetic, applied mathematics such as astronomy, optics, and
sundial-construction.”

So it is possible that Ptolemy consciously avoided the category of logic. However, this
does not mean that Ptolemy didn’t feel the need for some epistemological discussion. As
we have seen, the criterion of knowledge was both for Alcinous and Sextus a previous to
logic itself, the explanation of how knowledge arises from things. For the kind of math-
ematics that Ptolemy practiced, frequently based on the physical world (i.e. for applied
mathematics,) assessment that the criterion of truth exists would have been important.

Harmonics was one of the applied mathematical sciences, and Ptolemy wrote a work
on harmonics which we have already studied in the preceding chapter. Let us now remind
of the passages where Ptolemy alluded to the criterion.

In Ptolemy’s Harmonics, lengthy parts of the text were occupied by philosophical con-
siderations about perception and reason in music theory, often discussed in terms of the
criterion. These issues serve there to build Ptolemy’s empirical conception of sound. Epis-
temology is introduced at the very beginning of the treatise on music when Ptolemy is
defining his object of study. He says that ‘the criteria of harmony are hearing and reason’}?
and at the end of the chapter Ptolemy expresses the need of an instrument, a rational cri-
terion to help sense perception to do his job, in this case hearing accuraterly (and Ptolemy
makes the analogy with sight and the ruler).” This instrument will be presented in the next
chapter of his treatise: the harmonic canon.

At the beginning of the philosophical part of the Harmonics (Harm. 3.3), creation of
knowledge is considered more generally (as is fitting to this section of the treatise) and the

canon appears no more. Now the senses alone are presented themselves as aids to reason:

"Lloyd 2005, 110; Chiaradonna 2009, 254.

*Ptol. Harm. 1.1: xpitnpia pév appoviag dior kai Adyog...

°Ptol. Harm. 1.1: t®v dpotwv odv kai epl Tovg Yopoug kol TV dxor)v cupPePnrodTwy kabdmep toig dYect
Sel Tivog pog ekeiva kpLTnpiov Aoyikod Sk TOV OlkeiwV OPYAV®V...
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“This sort of power [reason] employs as its instruments and servants the highest and most
marvellous of the senses, sight and hearing, which, of all the senses, are most closely tied to
the ruling principle’.’® However, the fact that the senses produce secure knowledge is here
supplied by the allusion to their place in the body next to the ruling principle. Here we find
the link between the two topics of Ptolemy’s Criterion well explicited: the ruling principle,
reason, is located in the brain, so the senses which are placed closer to the brain are the
ones that have most reason in them (we will go deeper into the problematic definition of
this concept below in the analysis of Ptolemy’s text).

Now we have encountered the other concept featuring in the title of Ptolemy’s essay, the
ruling principle (fyepovikév), also frequently translated as ‘commanding faculty’ (or any
combination of the two adjectives and the two names). Again, this topic is not a famous
one in modern studies of ancient philosophy, for much the same reasons as the criterion,
and deserves some introductory words. The same as the criterion, the concept of the ruling
principle was first developed in Hellenistic philosophy, specifically among the Stoics. It
seems that in its most common meaning it refers to the a faculty of the soul, in particular
the cognitive or rational. So Aetius records that for the Stoics the ruling principle is the
highest part of the soul, where ‘impressions, assents, perceptions, and impulses’ take place
(Plac. 4.21). Similarly, the first instance of the ruling principle in Sextus’ discussion of
the criterion is found in the part dedicated to the Stoics, particularly Chrysippus, and the
meaning seems to be the part of the soul which receives impressions (M 7.231).

In contrast with the criterion, from Sextus’ account it would seem that the ruling prin-
ciple was not so early generalised as an universal concept applicable to any philosopher of
the past, at least in Sextus’ sources —going back to the 1st c. BCE, see below on this-. As a
matter of fact, in Sextus’ two books Against the Logicians the ruling principle appears only

discussed in passages circumscribed to the Stoics.

“Ptol. Harm. 3.3: Kéxpntou yop opydvolg domep kol Siakdvolg 1) totadtn SOVoLS Talg AveTdte Kol
Bavpoaciwtdtalg v aicdoewy, OYeL Kol AKOoT, TETOPEVOLG HEV HOAAOTO TV BAA®VY TTPOG TO TYEHOVIKOV. .
Sext. M 7.231-240 (the criterion according to the Stoics), 7.373-382, 8.400-410.
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However, in Ptolemy’s time the concept seems to have had a wider use, both in the sense
that it was used not only by or applied to Stoic thinkers, and that it had more general mean-
ings. For example, it appears in Alcinous’ Platonic manual, in the context of the discussion
of the parts of the soul and their respective location in the body (Didasc. 23) according
to the Timaeus.*> As Dillon notes, Alcinous employs a metaphor of the head as a ‘citadel’
(akpomolig) taken from this dialogue (Tim. 70a6), widely used in posterior thinkers," from
which plausibly the concept of ‘ruling’ principle crystallized.

So for Alcinous the ruling principle was above all a part of the soul corresponding to a
part of the body. For Galen, writing in a similar context, it was equally so, since he inserts
his treatment of this topic in his work On the Opinions of Plato and Hippocrates within the
general discussion of ‘the faculties (Suvapelg) that govern us’, basically defending Plato’s
three-fold division as in the Timaeus —but we will come to this discussion in due time. For
now let us just say that Ptolemy also situated his discussion on the ruling principle in the
context of the Timaean division of the soul.

However, I would like to note that Ptolemy’s treatment of the concept interestingly
differs from the focus in Galen and Alcinous in that the general discussion is about episte-
mology —Alcinous’ is where this is most clearly seen, because the ruling principle appears
classified only among the parts of the soul, much later than the criterion, in the section
on physics—-. So in this sense Ptolemy seems to come back to the origins of the concept
reflected in Sextus and his Stoics.

To conclude this introduction, let us finally get a more general picture of the Criterion
into consideration. As we will see, the ruling principle is treated only in the last part of
Ptolemy’s text, the first and main part being dedicated to the question of the criterion. So,
from what has been said about the history of the two concepts and Ptolemy’s focus, it seems

that, again as in the Canobic Inscription and the Harmonics, Ptolemy ends a treatise with a

2Cf. Dillon 1993, 147.
*Dillon 1993, 147-8. Cf. also Gal. Plac. 2.4.17.
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speculative issue, which in addition is related to Plato’s Timaeus. In this case, differently
from these two other works, the main topic is not mathematical, but we could say that it is
quasi-mathematical —the question of the criterion was quasi-logical, and Ptolemy possibly
substituted logic for mathematics in his vision of philosophy. So the criterion would plausi-
bly have been for him the previous to his mathematics. As regards the last part, the placing
of the ruling principle, it is worth noting that Ptolemy’s solution, the Timaean division of
the body (which makes correspond faculties of the soul with parts of the body), also ap-
pears in the last part of his Harmonics (Harm. 3.5). In there, Ptolemy associated harmonic
structures to the parts of the soul (cf. my chapter 2).

As aresult, we can say that Ptolemy not only was interested in the issues treated in the
Criterion when he wrote the Harmonics, but he also organised both treatises in a very similar
way with the speculative sections as a conclusion, actually like in the Canobic Inscription.
For these reasons it seems plausible that he wrote theses three treatises in the same period

of his career.

3.3 Style and aim

At the beginning of the previous section, I have said that the problems of Ptolemy’s Criterion
seem not only restricted to our lack of familiarity with the concepts he discusses, but also
with Ptolemy’s own text. Anthony A. Long describes the impression that a learned historian
of ancient philosophy gets from reading Ptolemy’s essay:**
The course he [Ptolemy] travels is short and flat, though sometimes obscure in
description; and obscurity has been his essay’s fate.
Long’s criticisms do not seem excessive if we compare this essay with Ptolemy’s other
texts or with other texts by his contemporaries on a similar subject, or even with other

judgements of modern authors.*’

*Long 1988, 177.
Cf. Swerdlow’s likewise severe judgement, albeit less explained than Long’s, in Swerdlow 2004, 180.
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Let us begin with Ptolemy’s texts. In Lammert’s edition, the Criterion occupies about
21 pages, the first 16 on the criterion proper and the last 5 on the ruling principle.** For
comparison I will take the Tetrabiblos, because it is the only other text of Ptolemy without
figures, where characters can be easily counted from the TLG like the Criterion. From my
counting, it turns out that the whole text of the Criterion amounts just to a rough 40% of
the mean length of one book of the Tetrabiblos.’

As regards the flatness, the Tetrabiblos seems also to be a good candidate for compar-
ison, for the following reason. Long justifies this criticism against Ptolemy’s Criterion on
the basis that Ptolemy makes no hint at the commonplace older and contemporary con-
troversies on the criterion between sceptics and dogmatics, advancing no problematics nor
complex arguments.* This situation contrasts with Ptolemy’s introductory chapters to his
Tetrabiblos, where he tackles nearly all the sceptical attacks on astrology that we find docu-
mented in other writers. I will review this in the next chapter when dealing with this work
of Ptolemy, so I will not develop the arguments here.

There remains the issue of obscurity. My hope is that the reader gets an idea of the truth
of this claim in the course of the next sections of this chapter, when I analyse more closely
Ptolemy’s text. To give a short description, we can say that Ptolemy in many places fails
to explain clearly what he is doing, and the reader frequently gets lost wondering what his
arguments lead to. We could again contrast this with the clear exposition of the astrological
categories along the Tetrabiblos (on which see my chapter 5).

What about other texts by Ptolemy’s contemporaries? We know that Galen composed
a work On demonstration in 15 books,*” although Galen’s treatment covered there probably

many more topics on logic than just the criterion. Antiochus had written a work on the

%See Lammert 1961.

"The exact proportion is 38.99%. Crit.=19953 (non-spaced) characters; the four books of the Tetrabib-
los=204769 char.

**Long 1988, 179.

¥Gal. Lib. prop. 19.41.11.



118 CHAPTER 3. ON THE CRITERION AND THE RULING PRINCIPLE

criterion in at least two books, the Canonica,*® which Sextus used in his own doxography
of the history of the criterion. As we have said, Sextus’ first book of Against the Logicians
was devoted entirely to the question of the criterion. I also counted the characters of this
book, and the contrast with Ptolemy is also telling: Ptolemy’s criterion amounts to just a
15% of the length of Sextus’ book on the criterion.?

For the short section on the ruling principle the comparison is still more contrasting:
for Ptolemy’s five pages, Galen dedicated his first seven books of his On the doctrines of Hip-
pocrates and Plato on the parts of the soul, the same topic in which Ptolemy contextualizes
his placing of the ruling part; Galen’s discussion of only the ruling part occupies as much
as the first three books.” For the anatomy involved in this section of Ptolemy’s essay, it is
useful to quote Manuli’s judgement that Ptolemy used ‘una teoria anatomica vecchissima
e da tempo superata’, which she contrasts with Galen and his predecessors.”?

For comparing the issue of obscurity, one could take Alcinous’ treatment of these two
topics: the rough three pages on the criterion (Didasc. 4) and the rough two pages on the
parts of the soul (Didasc. 23-24). We could accuse Alcinous to oversimplify, but not of be-
ing obscure, since, despite he presents his treatment in a straightfoward and unproblematic
way, his narrative is clear and systematic. So although Ptolemy’s discussion is brief and
blind to any sceptic attacks, like Alcinous’ text, we cannot say that it shares the character-
istics that make the Alcinous’ work a handbook appropriate for instruction.

The impression is that Ptolemy is writing an essay about topics which he supposes fa-
miliar enough to his readers so that he need not be didactic. In a way it resembles a complex
rhetorical exercise about two philosophical topics that have been proposed to him. Indeed,
the text presents some characteristics that could derive from this sort of texts: it is a short

one, and, as we will see in the next chapter, it is textured following patterns that resemble

*°Sext. M 7.201.4. Cf. Dillon 1977, 63-9 for an analysis of Antiochus’ criterion of knowledge.
#'Exact proportion: 15.01%. Sextus’ book is 132931 characters long.

*De Lacy 1981, 48-50.

Manuli 1981, 73.
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those of classical rhetorical exercises like the thesis and the paraphrase. Furthermore, the
essay is opened with an analogy with the law court, the paradigmatic place for rhetorical
demonstration, which could perhaps be taken as a metaphor of the whole nature of the text.

There were other kinds of philosophical texts which Ptolemy may have known, and
that seem to share more characteristics with the Criterion than the canonical ones, which
we have discussed just now. The pseudo-Pythagorean treatises of the early imperial age
are short and dogmatic. They recycle philosophic materials but in a pretentious rhetori-
cal style similar but somewhat simpler than Ptolemy’s, imitating the dry rhetoric of the
pre-Socratics.** Ptolemy may have seen the treatises of the pseudo-Archytas. He could
even have found his inspiration from reading one pseudo-Archytan text on the topic of the
criterion, which survives in part. There was also the text that was held to be the original
report by Timaeus Locrus that inspired Plato, which Ptolemy could have known. In view
of Ptolemy’s Pythagorean and Platonic models of Timaeus and Archytas in the Canobic In-
scription and the Harmonics, and Timaeus again in the Criterion (as we will see below), this
remains a possible option.

For the comparison of Ptolemy’s Criterion with his own works, perhaps we should not
look at a whole treatise, but to a part of it. Indeed, some of the features that have been
recognised in the Criterion may also be found in the final section of the Harmonics. We
have already noted how Ptolemy proceeds analogically there, as in the final section of the
Criterion on the ruling principle. But apart from the common nature with the final part
of the philosophical treatise, the speculative part of the Harmonics mentions no authors,
no works, and is dogmatic and short, just like the whole of the Criterion. It is true that
the obscurity of the Criterion is not to be found there, but these other features may be

already telling. In the preceding chapter we have noted how modern critics like Barker

**Centrone 1990, 45. Centrone also speculates about the motivation for the brevity of these texts, which
cannot apply to Ptolemy: ‘La stessa brevita sembra in qualche caso rispondere, piu che ad esigenze di sintesi,
all’intento di far apparire il contenuto presentato come una summa sapientiae, la cui autorita riposa sul nome
dell’autore piu che sulla giustificazione razionale di quanto viene detto’
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expressed similar concerns about that final part of the Harmonics such as those which may
be encountered against the Criterion. If for the Harmonics the possible explanation was
offered that Ptolemy would have been less interested in philosophy than in science, and
that he may have somehow ‘felt compelled’ to write some philosophy in order to appear
as a full-blown intellectual among his contemporaries, perhaps the same explanation could
also serve us in the case of the Criterion, which was an entirely philosophical text.

An issue brought up by Swerdlow regarding the Criterion text is that it is the only work
of Ptolemy which does not make reference to any mathematical subject: according to him,
this would be an argument against the ascription of the treatise to Ptolemy.”” However,
we may object that Ptolemy perhaps aimed at presenting the topic of the criterion as if
it was a preliminary and basic part of mathematical enquiry. I have already argued how
Ptolemy in his presentation of the parts of philosophy in the Almagest possibly thought of
his mathematics as the (maybe superior) substitute of logic which appears in other accounts
of the parts of philosophy, so that he maybe conceived the criterion as a prelude to his
mathematics. He can be shown applying such a scheme in the Harmonics, as we have seen,
since the theory of the criterion is used in the scientific part of the Harmonics to justify
the correct perception of music through hearing and reason. Then, it would have been
natural that when he treats the question of the criterion he used no mathematics, because
mathematics would have come epistemologically after the construction of a working theory
of the criterion.

It may further be argued that, even if mathematics could not have entered the construc-
tion of the criterion, Ptolemy could well have alluded to some application of the criterion
into mathematics, for example in harmonics. To this one might reply that perhaps such a

brief treatment would perhaps not allow for much exemplification. But also the rhetoric

»Swerdlow 2004, ibid.; Toomer also doubted the authorship, while admitting that ‘nothing in its contents
conflicts with Ptolemy’s general philosophical position’, in Gillispie 1981, s.v. ‘Ptolemy’. Taub alleges uncer-
tainty on the authorship as well, with no new arguments: Taub 1993, 9. Boll 1894, 78 sustained Ptolemy’s
authorship, followed by Lammert 1961, p. III, where Rose’s ascription of the work to the grammarian Ptolemy
Chennos is recorded.
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style that Ptolemy uses in his text does not seem to be appropriate for exemplification. One
could hypothesise that Ptolemy might have wanted to pursue a double aim: apart from
completing his own knowledge project providing the basis for his epistemology, Ptolemy
perhaps wished to present himself as someone capable of writing a book only about phi-
losophy, that could not be taken as derivative from his mathematical career. In the Canobic
Inscription and the Harmonics Ptolemy may be said to play the role of the philosopher in
the last sections, feeling the need to write entirely non-mathematical, philosophical sec-
tions, much disconnected from the main parts of the treatises. For a similar purpose of
self-presentation as a philosopher, he may have wanted to write a treatise just on philoso-
phy.

Feke argues differently in her attempt to tackle Swerdlow’s argument. She says that
the Criterion was probably one of the first works of Ptolemy, and that he would not have
yet developed his mathematical and philosophical construct, so that he would have felt no
need to allude to any mathematical topic.** However, judging from the bipartite structure
of the text of the Criterion, common to the Canobic Inscription and the Harmonics, and the
similar tendence to embed Aristotelian concepts into the global Platonic program seen in the
Harmonics (we will see this below for the Criterion), it is difficult to conceive such projects
as very different phases in Ptolemy’s career.

As concerns the question of authenticity, if we consider the picture I have sketched, I
think there remain no reasons for doubting Ptolemy’s authorship. We have seen that there
is a thematic and formal coherence with the Harmonics and the Canobic Inscription. There
is also the ascription of the best manuscripts.”” And finally, we have a linguistic argument:
the less frequent lemmas in Ptolemy’s philosophical treatise apart from hapax legomena®
are solely found in other texts of Ptolemy (mpoomapopvdéopal, éntmolvnpaypovéw). Fur-

thermore, there have been noted many non-technical expressions present in other works of

**Feke 2009, 7, 220, citing unpublished work by Alexander Jones.
#Lammert 1961, 1 (superscriptio), 24 (subscriptio).
*E.g. Tugoroteiv (Crit. 13).
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Ptolemy and only extremely rarely found in other authors.” With this evidence, for arguing
against Ptolemy’s authorship one should probably hypothesise a forger as the author of the
text, and an extremely good one. But, at the same time, the fact that Ptolemy’s text was not
about a scientific topic would probably undermine the forger’s credibility. In conclusion,
we can say that it seems very hard to think of such a forger, and consequently Ptolemy’s
work is very likely authentic.

Now that we have introduced the concepts discussed in the Criterion, and discussed
the general characteristics of the text, we can go on with a more detailed discussion of its
content. This I will present in the next sections of this chapter, but first I will briefly explain

the division of the text that I have chosen for my exposition.

« Crit. 1-3: Law court analogy. Ptolemy presents his view of the criterion with the

help of an extended analogy with the law court, we could say almost an allegory.

« Crit. 4-6: On Aristotle’s Categories. A digression on the proper use of language
in philosophical inquiry, criticizing the debates on minute distinctions in concepts,

probably based on Aristotle’s Categories (but critical about it).

« Crit. 7-9: Functions of intellect and perception. Coming back to the structure for
the criterion proposed in the first section, Ptolemy discusses particularly what he

regards as the key elements in his criterion, intellect and perception.

«+ Crit. 10-12: Problems arising in the functions of intellect and perception, and an

introduction to Platonic dialectic. Ptolemy treats here complications that may arise

®rpoomapopvdntéov (Crit.  3), mpoomapapvbovpévolg (Crit.  6), mpoomapapvdntéov (Harm. 3.4),
npoomopopepvOnpévey (Phas. 13) and npoomapopeptdnton (Hand. Tabl. 185); émumolvmpaypovoin (Tetr.
3.6.4). Incidentally, Alexander Jones, working also on the authenticity of the Criterion, also found these two
common words independently from my own work. Jones also points to non-technical expressions in the Cri-
terion encountered in other works of Ptolemy and only found in later authors heavily influenced by Ptolemy
(Orotetundcbw, £podebpevog, evpebddevTOV, cUVEXEsTEPO TapaThproLs), or found extremely rarely in other
authors (apetdmotog, idiotpornia, Tpooevidoow, katd ocvveyylopodv) (he delivered a paper on this in Manch-
ester, July 2013, and he also kindly passed to me his draft article on the question).
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in the processes proper to intellect and perception, and ends by alluding briefly to

Platonic dialectic.

+ Crit. 13-16: The place of the ruling principles. In this final section the ruling prin-
ciple, or rather the ruling principles (since Ptolemy distinguishes various of them, as
we will see), are situated in the body thanks primarily to Plato’s tripartite division of

the body/soul in the Timaeus, but also to Aristotle’s view in On the Soul.

3.4 The analogy of the law court (Crit. 1-3)

Anthony A. Long suggested Antiochus as the main philosophical tradition influencing
Ptolemy’s Criterion, on the basis of the similarity between Ptolemy’s criterion and Sex-
tus’ in the sections which Sextus probably derived from Antiochus.* In this section I will
try to confirm this hypothesis, identifying a plausible concrete source for Ptolemy in one
of Antiochus’ pupils, Aristo of Alexandria. I will proceed by reexamining the connexion
between Ptolemy’s criterion and Sextus, comparing with other accounts, and finally ex-
ploring a possible parallel for Ptolemy’s opening analogy in Philo of Alexandria, which will
provide the clue on Aristo.
So let us begin with Ptolemy’s text. Throughout the first part of his treatise Ptolemy

presents and develops an analogy that serves to structure the notion of criterion.*

To kpirrplov TV OvTwv épodedoatpey av katd T0 déov, el mapaPfdiloipev

a0TO KpLTnploLg TIol TV 18lwg VT ADTO TeTAYHEVOV: Tl Ta KatBOAoL mhvTa

npoodornoleioBot paiiota méEPUKe Sl TOV KOTX PEPOG LITO TO aDTO YEVOG

Aappovopévav. To 81 SIKaoTNPLoV, EYYUTAT® Yop 1) TOLadTH TV TapafoAidv,
adT®H TG KpLTnpiw T0 TPdTOV EPappolécdo.
The right way to investigate the criterion of reality is to compare it to some

of the specific criteria which are classified under it. Preparatory steps in the

investigation of universal always traverse - most naturally - the particulars

*Long 1988, 198, and n. 55 ad loc.
*Ptol. Crit. 1 (tr. Liverpool/Manchester Seminar on Ancient Philosophy).
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which belong to the relevant genus. The closest such analogue is the law court,

so let us begin by matching that to the criterion itself.

The use of metaphor in dialectical arguments had been recommended by Aristotle in the
Topics,®® and it was a vastly used resource in all kinds of rhetorical and philosophical texts.
However, it is interesting that the law court is here not only a metaphor, but, as Ptolemy
presents it, also a particular criterion classified under the general criterion. This means that
Ptolemy thinks of the law court as a particular form of criterion. Ptolemy’s procedure is
actually an induction, since he begins by noting the structure of what he calls a particu-
lar form of criterion, the law court, for deducing the structure of the criterion in general.
Ptolemy is here playing with the idea that the word kpitr)piov is not only etymologically
related to the verb kpitelv, to judge, but was actually another word for law court, appearing
in documentary papyri and the Septuaginta.*

Let us first note that such an inductive and metaphoric argument is precisely of the
same kind as the one used by Timaeus at the beginning of his discourse on the creation of
the world, when he states his purpose of explaining the nature of the whole by induction
from the structure of a particular living creature.** In this way, Timaeus can thereafter
describe the world with the help of this analogy, beginning with the world-soul and the
body of the world, which he likens to the soul and the body of an animal. As we will see,
Ptolemy can be seen throughout the text alluding to Plato’s Timaeus at several points, so
that it is possible that he had the beginning of Timaeus’ discourse in mind when fashioning
the beginning of his own treatise.

Ptolemy then identifies five essential elements in the law court, which he says must

be present in the general criterion; at the same time, he makes each of these elements

*Arist. Top. 156b25-7: kai 10 &g €v mapaPfolrf] mpoteiverv: TO yap St &AAo mpotetvopevov kai pr) St adTo
xpnowov tiféact paAdov. Ptolemy uses a similar wording later in his final summary of this metaphor Ptol.
Crit. 3: Suatewvopévng [...] mapafolic.

33Lammert 1918, 249; Lammert 1920a, 115; Striker 1974, 52-3.

*E.g. among several other places (actually passim in Timaeus’ discourse) P1. Tim. 30d-31a: 6 0e0g 6poidoot
BouvAnBeig {Hov &v Opatdv, tavd’ doa adTod KaTd PGV cLYYeVT] (o EVTOG EYOV EQUTOD, CUVECTNOE.
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correspond to one of the elements of the general criterion (Crit. 1):
« the matter in dispute — the subject under judgement (16 kpivopevov).

« the presentation of the case — the instrument with which the subject under judgement

is judged (8¢’ 00 kpiveton TO KpLVOpEVOV).
« the presiding magistrate — the agent judging (16 xpivov).

« the law - the means by which the agent judging makes his judgement (¢ kpiver TO

KpLvov).
« social harmony - the goal aimed at (00 #vekev).

In what follows, Ptolemy gives three examples that help understand his five elements
sketched in the law court analogy. These are everyday-life examples of measuring (also
a form of judgement, kpiteiv), and for each of them Ptolemy gives the equivalent of each of

the five elements that he has outlined above for the structure of the general criterion (Crit.

1):

« size (the judged entity) —the instrument would be the foot or the cubit, the agent the

surveyer, the means by which running along it, the aim the magnitude of the size.

« weight — scales, public weighter, balancing of the scale, the difference of weight (in

one of the plates).
« alignment — square or ruler, builder, application (of the ruler), straightness.

This last example, straightness, is also found in the Harmonics (see my chapter 2). Actually,
the exemplification through these different measuring tools was a very common way to
explain the criterion, appearing in a wide range of authors, including Galen, Sextus, and

‘Archytas’* That these examples recur so often is plausibly a sign that they were present

*Gal. Opt. doctr. 1.48; cf. Long 1988 199. Sext. M 7.36-7; Ps.-Arch. 37 Thesleff.
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at the origin of the distinction between instrument and the other elements in the analysis
of the criterion, going back to Epicurus’ analogy of the ruler (xavdv) in the early history
of this philosophical enquiry.*®

Then finally Ptolemy matches human faculties with the general elements of the criterion

(Crit. 1):
« sense perception (aicOnoig) with the instrument by which.
« intellect (vodg) with the agent of judgement.
« reason (Aoyog) with the means by which.

As Ptolemy notes some lines below, these are the internal constituents of the criterion. The
‘end points’ (&xpa) are ‘what is’ (10 6v) and ‘truth’ (&Ar0¢e1r), ‘an inessential complication
due to the law court analogy’ as Long notes.”’

We have now outlined Ptolemy’s narrative in the first part of his essay. Now, it would be
interesting to put his version of the criterion in the context of other ancient versions of the
criterion. For this contextualization, it will be useful to proceed according to the different
elements distinguished in Ptolemy’s criterion, since this seems to be a variable element in
the ancient accounts.

Within Ptolemy’s internal constituents of the criterion we have first the distinction
between agent and instrument. This distinction can be found in the accounts of the cri-
terion by Sextus, Alcinous, and Potamo. The structure of Sextus’ criterion, accompanied
with a similar explanation as Ptolemy’s with measures, is actually the only one other than
Ptolemy’s that comprises three distinctions, as Long remarks.>® This is Sextus’ version:*’

hpecTL pévrol kol TO Aoykov To0To vrodioupeichal, Aéyovtag To pév T elvon

KpLTipLov g Ve’ o0, O 8¢ Og S’ 00, TO 8¢ KOG TpooPolr kal oyéolg. VY’

3¢Hatzimichali 2011, 98; Striker 1974, 31-3.
37Long 1988, 189.
*Long 1988, 189.
¥Sext. M 7.35-7.
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00 pév g dvBpwmog, 8 00 8¢ wg alobnoig, T 8¢ Tpitov dg 1) TpooPodn
TG povtaciag. OV yop Tpomov év Tf) TdV Popéwv kol kKobpwVv é€eTdoel Tpia
éoti kprrnpia, 6 te {uyootdtng kal 0 uyodg kai 1) Tod Luyod Béoig, TolTwV
8¢ 6 pév Luyootdtng kputhplov fv o 0@’ 00, 6 8¢ Luyog TO &' ob, 1 8¢
Béo1g 100 Cuyod WG 6XEoLg, Kol TAALY OV TPOTOV TPOG TV TGV eVBeLOV Kal
otpePAOV SLAKPLOLY TEXVITOL TE Kol KavOvog Kol TG To0ToL TpocPorig éoTt
XPEio, Kot T obTd Kol €V LAocogig mTpog TV TV AANB&OY Te Kol Yevddv
Suayvworv dedpebo TV TpoeLpnpEVV LY TPLOY KpLTnpiny, Kol EolKe TG PEV
{uyootdrn fj Téktovt 6 dvBpwmog, Ve’ ol yivetou 1) kpioig, @ d¢ Luyd kol
KavovL 1) alobnoig kol 1) Sidvora, 8u g yiveton T ThG kpicewd, Tf) 8¢ oxéoel
TEOV TPOELPNHEVODY OPYAVWLYV T) TPOSPOAT) TR pavTaciag, ko’ fjv 6 GvBpwmog

emParieton kpivev.

It is, however, possible to subdivide this logical one, too, saying that one is a
criterion in the manner of ‘by which’, one in the manner of ‘through which’,
and one in the manner of ‘impact and state’: ‘By which’ — namely, a human
being; ‘through which’ — namely, sense perception; the third one — namely, the
impact of the appearance. Compare the testing of heavy and light objects, in
which there are three criteria, the weigher, the pair of scales, and the position
of the scales, and of these the weigher is the criterion ‘by which’, the scales are
the criterion ‘through which’, and the position of the scales is the criterion as
‘state’. Or again, for the determination of straight and crooked objects there is a
need for the craftsman and the ruler and the application of this. In just the same
way, in philosophy, too, we need the three aforementioned criteria for distin-
guishing true and false things, and the human being, ‘by whom’ the judgment
occurs, is like the weigher or carpenter; sense perception and thought, ‘through
which’ the judgment occurs, are like the scales and ruler; and the impact of the
appearance, in virtue of which the human being undertakes to judge, is like the

state of the aforementioned tools.

The third distinction, which in Sextus is explained as ‘impact and state’, but also ‘according
to which’ (xaf’ 8) in PH,* and in Ptolemy ‘by means of which’ (¢), is only found in these
two authors. The three elements do not appear even in Sextus’ doxography of the criterion

according to prominent philosophers, which leads Hatzimichali to suppose that this three-

“Gext. PH 2.16: &AL kol TO Aoytkov kpitriplov Aéyolt’ &v Tpixédg, TO D’ o kol To 8’ 0 kol 16 kad’ 6.
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fold scheme was later than Sextus’ sources for the doxography, Posidonius and Antiochus,
tentatively suggesting Potamo as the originator.*!

Alcinous and Potamo have only the distinction between agent and instrument.*” In
Alcinous, however, we find out that the distinction fades out when he explains that the
agent, which is the intellect (votc), may also be reason (Adyoc), which has formerly been
identified with the instrument.*’

Something similar as in Alcinous happens in the pseudo-Pythagorean treatise of ‘Archy-
tas’, where we seem to have three successive accounts of the criterion, presenting respec-

tively (Ps.-Arch. 36 Thesleff):
1. non-distinction agent-instrument, but three elements:

(a) the double reality of intelligibles and sensibles —probably Timaean influence-
identified with ‘that against which is judged’, or ‘the immediate reality’ (100’
Omep 8¢ xpiveton T abTdBeV Pouvopevov)

(b) the agent, which includes intellect and sense perception together (16 pév kpivov
elpev TOV voov kai tav adoBnowy)

(c) the thing judged, which is now reason (10 8¢ KkpLvopeVOV TOV Adyov)

2. distinction agent-instrument: now reason is active, and when it ‘is in harmony’ it

acts ‘through’ (81&) sense perception, as if it were an instrument.**

3. non-distinction agent-instrument: intellect is said to be the ‘measure’ (pétpov) of
intelligibles, and sense perception the ‘measure’ of sensibles; both are called ‘judges’

(kpég), intellect of the ‘most valuable things’, sense perception of ‘the most useful’.**

“'Hatzimichali 2011, 100-1. For the sources of Sextus’ doxographies, see Sedley 1992.

“Long 1988, 186-8; Hatzimichali 2011, 82-90 for Potamo, 92-3 for Alcinous.

*Alc. Didasc. 4.1-2.

“Ps.-Arch. 36 Thesleff: 16 8’ 611 cupPwVEel 6 SuTAdog Adyog, S Tag aicbdoLog EmpapTupeiTat.

#Ibid.: obtwg 8¢ kol TOV pév aicbatdv aicbnoig pétpov, TV 8¢ voatdv voog dpxa kai pétpov éoti. [...]
KoL O PEV vOOG TAOV TYIOUTATOV E0TL KPLTAG, & &’ ailcOnoig tdv xpnopeoTdtoy.
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AsThave noted above, there are some common features in the pseudo-Pythagorean treatises
and in Ptolemy’s Criterion, what makes the former potential models of the latter. And
among the pseudo-Pythagorean treatises, the obvious candidate for its topic (and for its
author!) is this one treatise ascribed to Archytas. So it would be interesting to see if we can
find more specific similarities. Let us briefly review them.

I already note that the results make it hard to guess if there could be any allusion to
the pseudo-Archytan treatise in Ptolemy’s text. The first thing to note is that perhaps
the pseudo-Pythagorean treatise began with a very similar wording as Ptolemy’s (this
constituting the allusion), since Iamblichus paraphrases its content by saying that Archytas
distinguishes more clearly ‘the criteria of things’.*® A second possible connection could be
the sequence of measuring examples for the criterion, both are particularly similar. Let us
summarize the sequences of both authors in the following table (the items are added in the

order appearing in each of the two authors):

Ps.-Arch. 37 Thesleff

Ptol. Crit. 1

verticality and straightness

(6pBo6TaTOCg KOl £BOVTATOC)

measured quality measure measured quality measure
quantity number

length (paxeog) foot length (péyeboq) cubit or foot
weight (ponég xai otabpod) scales weight (Bé&pog) scales

ruler and plumbine | alignment or verticality

(oxéowg 1) Béorg)

plumbine, ruler

(kavarv kot oTaBpa) (otéBun [1] xavov)

The parallel is thus clear in the three categories length, weight, and verticality/straightness
and their respective measures. This sort of examples, as we have said, appear in many

authors, but it is possible that Ptolemy coincides with Archytas in these items more exactly

*lambl. Comm. Math. 8.95-98: €11 8¢ cagpéotepov Apyitog év t@ Ilept vod kol aicOfjoewg Sakpiver T
kprripix T@dv dvtwv. Cf. Ptol. Crit. 1: T0 xpitrplov T@dv dviwv éQodedoaipev...
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than with any other ancient account. From the quote of Sextus’ criterion above, we see that
Sextus used there the examples of weight (measured through the scales) and straightness
(measured through the ruler, xavdv), which he repeats in his review of the Peripatetics’
criterion (M 7.226). Galen cites the examples of the compass drawing a circle, a cubit judging
lengths (t& prxn), and the scales judging weights (ta fapn) (De opt. doctr. 1.48). Alcinous
does not give such examples; Philo does not, either, in clear connection with the criterion,
but he insists many times on Biblic passages (Lev. 19.35-6, Deut. 25.13.1) on the rightness
of the measures, on which insistence the contemporary theory on the criterion could have
played a role.*” The sequence normally includes measures, weights, and scales (from e.g.
Lev. ibid. év pétpotrg, év atabpoic, év {uyoig), but elsewhere also number (&ptBpoc).

In conclusion we can say in no other author than ‘Archytas’ Ptolemy’s examples share
its three-fold sequence along with strong verbal coincidences, especially in the double ex-
emplifications as we have recorded in the table above.

Could we find other echoes of the pseudo-Archytan text in Ptolemy’s Criterion? We
can begin with the line’s analogy of the Republic (Rep. 509d-513e), which ‘Archytas’ re-
peats in his text (38-9 Thesleff). I will not attempt to summarize the metaphor here, since
we need not recall the contents of Socrates’ image, but only the fact that four philosophical
concepts (kinds of knowledge) are likened to four intervals of a divided line. It would be
possible to interprete a passage in this first section of Ptolemy’s Criterion as a similar geo-
metrical metaphor. This would appear after the identification of the five items in the act of
judgement: reality (thing judged), truth (goal), perception (by which), intellect (agent), and
reason (the means by which). Then Ptolemy says:**

mévte Ot TOUTWV LIOKEEVWV TO PEV OV Kol 1) aAnBeta ko O volg dpot TIvEg
& elev kol dxpOTNTEG AAal Kol LYEiG TV oov- 1) & aloBnoig xai 6 Adyoc,
ot Kol HeECOTNTEG DOTEP TOPLOTAL KATA TG TTPOG TA &ikpar SLadOTELG.

Of the five, what is, truth, and intellect would be bounds and limiting points

“Phil. Alex. Rer. Div. 162, 145, Somn. 2.193, Spec. leg. 4.193-4.
“Ptol. Crit. 2.
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that are unqualified and simple in nature. Perception and reason are interval

and intermediates which as it were supply the linkages between the limits.

The picture by which Ptolemy explains the relationship between these five terms seems to be
adivided segment. Now the line would be divided in just two smaller segments, its structure
nevertheless becoming more complicated because the limiting points are introduced in the

metaphor.

what is intellect truth

perception reason

Finally, there could be another reflection of the Archytan treatise later in Ptolemy’s text,
when he says that ‘it is by the soul that we think, and not by the body’, but since Ptolemy
discusses this in the third part of his treatise, I will delay the analysis of this possible link
to my commentary of that part below.

These are only possible allusions. However, as regards the contents, Ptolemy’s com-
plex criterion has no important parallel in the one exposed in the Archytan treatise. So the
question of the influence of this text must be left open. But a general awareness of this sort
of pseudo-Pythagorean treatises on Ptolemy’s part is definitely plausible, given Ptolemy’s
familiarity with parts of Archytas’ works as shown in the preceding chapter. I will develop
this further in my chapter 6, but now we could just argue that a large number of pseudo-
Pythagorean treatises were ascribed to Archytas in the first centuries BCE and CE, the most
prominent ancient Pythagorean who was known to have written treatises (unlike Pythago-
ras), and a relevant philosophical model in the Roman world; and often the ancients could
not tell the difference between the ancient Pythagorean and the Platonic neo-Pythagorean

who used the same name,* so that Ptolemy’s could have known pseudo-Pythagorean texts

“Tarrant supposes ‘Archytas’ to be someone who adopts this name, rather than someone just faking Archy-
tas’ writings, and connects this with the practice of adapting the philosophers’ names in the Plotinian circle:
Tarrant 2008, 591 n. 27.
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of Archytas taking them for authentic ancient Pythagorean works.

Back to our survey of the elements of the criterion in the ancient sources, it would be
interesting to pursue the parallel between the criterion in Sextus and Ptolemy in order to
determine if there was a clear common philosophical tradition or a possible common source.
The easiest starting point is to show the sources of Sextus’ doxography, which have already
been studied by certain scholars.

This involves a certain analysis of the criterion that Sextus attributes to the different
philosophers or philosophical schools. Sextus’ doxography of the Peripatetics clearly shows
the two elements distinguished by Ptolemy, agent/instrument, with the exemplification by
way of measuring tools.>® Less explicitly, his doxography of Plato also distinguishes an
active role for reason and declares that sense perception accompanies it.>* Actually this
is not the only similarity between both accounts: they both begin with the Timaean dis-
tinction of two realities, the intelligibles and the sensibles (& vonta kot aioBntd).”* This
and other reasons have led scholars to believe that Antiochus, who had written a work on
the criterion, and who is cited in Sextus’ doxography at various points, was Sextus’ (indi-
rect) source for the doxography from Plato onwards, a picture compatible with the kind
of history of philosophy which Antiochus was eager to promote, unifying the views of the
different philosophical schools, including Stoics and Peripatetics, with a core in the Platonic
doctrines.”®> We will come back to this below, so let us hold in mind that Antiochus was the
probable source for Sextus’ doxography of Plato, the Peripatetics and the Stoics.

There is another feature which can offer some clues for the traditions on the criterion.
Marked prepositional language (09’ 00 or ¢, by which/8\” o0, through which), is frequently

used in the ancient accounts for the distinction agent/instrument, as in Potamo (DL 1.21),

Sext. M 7.226.

S1Sext. M 7.144: dupodtepa toivov cuvelBelv Sefjoel, THY Te Evdpyelav g v dpetplov oboav T¢) Aoy
POG TNV Kpiow thg aAnbeiag, kal adTOV TOV Adyov TTpog didkpilowy TG evapyeing. &ig pévrol To EmPdriev
M) évapyeig kol To év Tadtn aAnBeg Stakpivey &y cuvepyod deitan 6 Adyog TG aicOnoewc.

>Sext. M 7.141, 217.

>*Long 1988, 186 n. 17; Sedley 1992, 45-8. See also Sedley 2012. The intermediary would be Sextus’ Pyrrho-
nian precursor Aenesidemus.
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Sextus, Alcinous, Ptolemy, and ‘Archytas’. Hatzimichali notes another important philo-
sophical context of this use, namely physics, under the influence of Aristotle’s account of
the four causes.’ But, as she says, in epistemology it has the likely precedent of the Theaete-

tus:*?

amokpilolg motépa Opbotépa, ¢ Opdpev tolTo elvon 6@Oalpovg, f 8 ob
OpQdpEY, Kol ¢ dKovOpEV BT, 1) 81’ 00 dKOVOpEV;

Which of the two answers is more correct, that eyes are that by which we see or
that through which we see, and ears are that by which we hear, or that through

which we hear?

In supporting her claim, Hatzimichali emphasizes that the anonymous commentator of this
dialogue, tentatively ascribed to Eudorus by Tarrant,’® actually mentions that the Theaetetus
was held by some Platonists to be about the criterion (2.11-14).°” In this context, Tarrant
has suggested, and Hatzimichali agrees, that the anonymous commentator could be arguing
for a unitary notion of criterion against those who differentiated agent and instrument in
a passage where he identifies the criterion ‘by which’ with the criterion ’through which’,
rejecting elsewhere the role of the senses.*®

If this Theaetetus-tradition for the criterion was sound, this could offer some clues for
the metaphor at the beginning of Ptolemy’s treatise. We have seen that the starting point
for Ptolemy is an induction from the particular criterion represented by the law court,
based on the synonymy explained above. In the light of the link between the distinction
agent/instrument and the exegetical activity on the Theaetetus noted by Hatzimichali, we
can speculate that the law court, which has an important presence towards the end of the
dialogue in an epistemological context, could have played a role in the development of the

analogy used by Ptolemy. This is the most relevant passage in the Theaetetus for the law

**Hatzimichali 2011, 91.

>Pl. Tht. 184c (tr. Hatzimichali). Hatzimichali 2011, ibid.; Long 1988, 192 n. 33.

*¢Tarrant 1983.

S"Hatzimichali 2011, 92.

8Anon. In Tht. 2.23-32; 3.7-13. Tarrant 1983, 165; Tarrant 2000, 180; Hatzimichali 2011, 89.
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court and epistemology*’

Q. Ovkodv dtav Sikaiwg melobdov Sikaoctod mept OV i86vTL povov Eotiv
eldéval, aAAwg 8¢ pn, TadTo TOTE €€ Akon G KpivovTeg, aAnOf d0Eav Aafovtec,
dvev ¢motApung Ekpvay, 6pBd melcbévteg, elmep €0 dikacay;

OFAL Iovtdmact pév odv.

Q. Ok &v, & @ile, £l ye Tadtov v 86Ea te dAndng Txai Sikaothpat kol
gmotpn, 0pB& ot &v dikaoTrg dkpog £86Ealev Gvev EmoTApng: viv 8¢
Eokev &AO TL EkGTEPOV ElVAUL.

SOCRATES: When, therefore, judges are justly persuaded about matters which
you can know only by seeing them, and not in any other way, and when thus
judging of them from report they attain a true opinion about them, they judge
without knowledge, and yet are rightly persuaded, if they have judged well.
THEAETETUS: Certainly.

SOCRATES: And yet, O my friend, if true opinion in law courts and knowledge
are the same, the perfect judge could not have judged rightly without knowl-

edge; and therefore I must infer that they are not the same.

The analogy of the law court applied to a developed criterial theory was regarded by Long as
probably original to Ptolemy,*® but Ptolemy’s phrasing in the introduction of the metaphor
seems to intimate that it was actually already in circulation before him (‘the closest such
analogue’, éyyutdto yap 1 tolodtn 16V Topofordv).

There is indeed a clear precedent for the use of the law court as an analogy of the
criterion, namely in the work of Philo of Alexandria, one odd-century earlier than Ptolemy,
who applies it many times in passing, and most clearly in his treatise on education (the
specific reference is boldfaced):**

Womep yap 0@Baipol pev opdotv, 6 8¢ vodg Ot 0QBaALGdY TnAavyéoTtepov, kal
dovet pév ota, 6 82 voig 8’ HTwv &petvov, kol dc@paivovtal pév ol puKThpeg,

1 8¢ Yuyn S pwvdv évapyéotepov, kal ol aAial aicBfoelg TV kabd’ adtog

avtidopPavovrol, kabopotepov 8¢ kol eilikpvéotepov 1) didvorar — Kupiwg

*Pl. Tht. 201b-c (tr. Jowett).

“Long 1988, 189.

$'Phil. Alex. Congr. 143 (tr. C. D. Yonge). The analogy is also alluded to at Conf. 141; Congr. 27. Cf. also the
expression ‘tribunal of nature’ in Conf. 126, Spec. 3.52, 121.
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yop eimeiv 18 [1) Sdvoiar] €otiv 0QBaApOG peV 0pBaAp®dV, dior) 8¢ akofg kol
EKAOTNG TOV aicBnoewv aicOnolg eidikpivestépa, XpwHEVN HEV EKEIVOLG MG

&v dikaotnpie vmnpétiot, Sikdlovoa & abTH TAG PUGELG TOV DITOKELPEVOV.

For as the eyes see, and still the mind sees more clearly by means of the
eyes; and as the ears hear, but nevertheless the mind hears better through the
medium of the ears; and as the nostrils smell, and yet the soul smells more pre-
cisely through the instrumentality of the nostrils; and in like manner, as the
other external senses comprehend their respective appropriate objects, still the
mind comprehends them also more purely and distinctly by their ministration.
For to speak properly, it is the mind which is the eye of eyes, the hearing of
hearing, and the more pure external sense of each of the external senses, using
them as ministers in a court of justice, and itself deciding on the nature of the

objects submitted to it, so as to approve of some and to reject others.

As Tarrant notes, the context in this passage suggests that Philo was using Aristo as a
source, one of the pupils of Antiochus who transmitted his new dogmatism in Alexandria.**
The ground is that, apart from the kind of epistemology being typically Antiochian (the
instrumentality of the senses is stressed), Philo offers just above this passage a definition of
art which is attributed to Aristo by Marius Victorinus. This could be confirmed by Philo’s
quoting of a definition of grammar, shortly below in his text, also attributed to Aristo by
Victorinus in the same context where he quotes the former on art.*®

The context in Philo suggests he was using a doxographical work, because in there
various anonymous opinions other than Aristo’s are discussed. This would match Philo’s
practice, since he has been shown to use doxographical works frequently for the purpose of

gathering different current opinions for discussion, frequently without mentioning names

“*Tarrant 1983, 174 n. 101. For Aristo’s biography and that of the other pupils of Antiochus, see the best
survey in Hatzimichali 2011, 40-52. Cf. also Mariotti 1966, 21-41; Glucker 1978, 95-6.

¢Philo Alex. Congr. 148; Philo distinguishes a ‘less perfect’ kind of grammar, pertaining to the primary
education, as that which consists in the art of writing and reading, which would be called ‘grammatistic’ —the
difference between the two disciplines is also explained in Sext. M 1.44—-6. The subject matter of the most perfect
kind would be avamtuvéig TV mapd momtaig te kai cvyypagedowy. Cf. Aristo Alex. fr. 6 Mariotti (=Mar. Victor.
Ars grammat. 1): grammatice est scientia poetas et historicos intellegere, formam praecipue loquendi ad rationem
et consuetudinem dirigens.
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like here.®* A plausible hypothesis in this context is that both Philo and Ptolemy found the
metaphor of the law court in a doxographical (or at least partly doxographical) work by
Aristo.

But who was Aristo of Alexandria? We have already said that he was one of the known
pupils of Antiochus, so that it is plausible that he transmitted doctrines of Antiochus such as
the one in the criterion. Another interesting fact about Aristo is that he became a Peripatetic
at some time (like Cratippus, another of Antiochus’ pupils), as Philodemus recorded.®® The
reasons are not clear. Hatzimichali speculates, following Puglia, that he could have heard
some prominent Peripatetic, and the partly preserved reading in the papyrus supports this.*
Glucker speculates that Aristo found too much Stoic doctrine in Antiochus’ Academy, de-
ciding to return to a purer form of philosophy, in his case Aristotelian.®” Strabo mentions
one book on the Nile by Aristo, already named ‘the Peripatetic’, along with one of Eudorus,
adding that the latter complained of plagiarism on the part of Aristo.®® We also know that
Aristo commented on Aristotle’s Categories, and specifically that he formulated a problem
(&mopin) about applying the category of relatives to the universe. Thus Aristo’s work on the
Categories was probably partly shaped in the form of aporiai, the same as a better-known
early exegetical work on Aristotle, that of Xenarchus, who expressed his objections to the
fifth element in text in the form of problems related to the De Caelo.®’

Did Aristo connect the metaphor of the law court with Aristotle’s Categories? There
could be some suggestions pointing in this direction. On the one hand, as Mariotti notes, it
is plausible that Aristo’s definitions of art and grammar appeared in his commentary on the

beginning of the Categories, where grammar is defined as science (Cat. 1b1: émotriun).”

**On Philo’s use of doxographical sources, see Runia 2008.

> Academicorum philosophorum index (=test. 1 Mariotti).

*“Hatzimichali 2011, 43; a name proposed is Xenarchus of Seleucia.

¢’Glucker 1978, 119-20.

8Strab. 17.1.15.

“Falcon 2012, 25.

"°Mariotti 1966, 93-6. Mariotti remarks that such a definition of grammar would have been controversial in
Aristo’s times, and thus worth commenting on.
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On the other hand, Philo was arguing for the preeminence of philosophy in laying down
the fundaments of grammar when quoting Aristo’s definitions, so maybe he was thinking
of Aristotle’s Categories, held by some ancient interpreters as a work on the foundations of
language.”* Aristo at the beginning of his work on the Categories could perhaps have linked
the criterion with the judicial connotations of the title (xatnyopiou=judicial accusations)
mentioned by later commentators.”

We could further speculate that Aristo, having seriously engaged in the study of Aris-
totle’s texts, and being a pupil of Antiochus and his doctrine on the criterion having the
senses as instruments, could be a good candidate for a precedent to Potamo in formulating
the differentiation of agent and instrument in terms of prepositional language, which as we
said above was at home in Aristotle’s physics. Actually, from the fragments preserved, we
know that Aristo was concerned on matters of language in the context of the categories
(fr. 2 Mariotti) and on the definition of grammar (fr. 6 Mariotti), so maybe it would not
be an implausible picture to suppose him using Aristotle’s prepositional language for the
investigation of the criterion.

What about the third aspect of the criterion, encountered only extant in Ptolemy and
Sextus? Could it be traced back to Antiochus? If it was already in Antiochus (or Aristo), this
could explain its presence in both Ptolemy and Sextus’ accounts. The ‘means by which’ (¢)
in Ptolemy, ‘impact or state/according to which’ in Sextus (mpocfoAr, oxéolg / ko 0)—
is also tentatively interpreted an innovation of Potamo by Hatzimichali, as we have said
above, on the basis that it is not used in the doxographies of Sextus, supposedly based on
Posidonius and Antiochus. However, against this it may be argued that the doxographical
part of a philosophical book may not contain the full development of a theory, which is

likely to appear after the doxography in the own theory of the author.

"*Cf. on this issue Simpl. In Arist. Cat. 9.

"?Porph. In Arist. Cat. interr. resp. 55: Awx ti katnyopiag €v tff cvvnOeig kahovpévng ThG €v EyKANHaTL
pog Tog dikouoloyiag, 1) dvtiketton 1) dmoloyio, 6 ApioToTéAng o wpoehdpevog Sid&okeLy, THG &l TOig
Swcaotnpiolg 1@V avtidikwv katnyopodpev, GAN £tepdv T, Omep o0 mapd toig "EAAnoL tdde kaleiton 16
ovopartt, Eevilew eileto katnyopiag éntypayog to PipAriov; Cf. Philop. In Arist. Cat. 12.
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It is true that in Sextus’ doxographies we cannot encounter the fully explicited tripartite
model of the criterion. However, as I will try to show now, it is possible to argue that
the three elements of his criterion can be found scattered in the analyses of the various
philosophers. We have already mentioned how the instrument appears differentiated from
the agent in the Peripatetics’ part. Well, as regards the third aspect, we may find the concept
in Carneades’ review, where Antiochus appears expressly referred to. Firstly, Antiochus is
quoted exposing his version of Schrédinger’s observer effect:”

olov mpooPAéyavtég Ty, enoiv 6 Avtioxog, Siatibépedd mwg v Sy,
Kol oY obTwg avThv dtokelpévnv toxopev g mpiv tod PAEYon Srokelpévny
glyopev: kotd pévrol TV otV dAloiwoy dvelv avtilopPavopeda, £vog

HEV adTRG TG AAAOLOCEWS, TOLTEOTL TNG PavTaciag, devtépov d¢ ToD TNV

aAAOIWOLY EptoLoovtog, TouTéaTt TOD OpaToD.

For example, when we have looked at something, says Antiochus, our sense of
sight is disposed in a certain way, and we do not have it in the same condition
as we had before looking. And by way of this kind of alteration we grasp two
things, one of them the alteration itself — that is, the appearance — and second

the thing that brought about the alteration - that is, the thing seen.

Using the analogy of the scales, we could say that the act of looking modifies the position of
the eyes, in the same way as measuring modifies the position of the scales, so we see both the
alteration of the scales and the thing that we are weighing. Some lines below, Sextus retakes
this duplicity when presenting Carneades’ final acceptation of the persuasive appearance.
He begins his exposition by recalling the double nature of the appearance as having two
‘states’ (oxéoelg), ‘one in relation to the thing that appears, the second in relation to the
person having the appearance’.’* So it seems possible to think that Antiochus had used this
example also for an explanation of the third element of the criterion, which also receives the

name ‘state’ (oyéo1g) in Sextus, perhaps even being the originator of the three-fold model.

7Sext. M 7.162.
"Sext. M 7.168: toladtn 8¢ oo S0 &v ExolL oyéoelg, plav pEv Mg TpOC TO PaVTacTOV, devTépay 8¢ 6OG
TPOG TOV PAVTAGLOVHEVOV.
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In support of this possibility, we could argue that the example given by Antiochus on the
application of the sense of sight recalls very much another passage in the Theaetetus, which
Hatzimichali proposed as a possible model and origin of the third aspect of the criterion:”

Ko Uiy obtw péAoy te Kol AevkOv kal 0TLoDV GAAO Xpdpa ék THG TpocPorfig
TOV OPPATOV TTPOG TIV TPOGHKOVGAY (POPAV (PAVEITOL YEYEVIHEVOV.

So we will find that black and white and any other colour has come to be from

the impact of the eyes in relation to the appropriate motion.

This relativist account of vision in terms of the impact (tpocpoAn) of the eyes could pre-
cisely have been the basis for Antiochus’ notion of the different state of sight before and
after looking.

To sum up, I have attempted to show how the tripartite model of Ptolemy’s criterion,
which is also found in Sextus, could also have been in the criterial theory of Antiochus, by
way of expliciting the possible allusions of these authors to the plausibly seminal accounts
in the Theaetetus.”® Then finally, if the tripartite model was already in Antiochus, Ptolemy
could have found it in the work of Antiochus’ pupil Aristo, who seems to be Philo’s source
for the metaphor of the tribunal which is also found in Ptolemy. Both geographically and
doctrinally Aristo —rather than Antiochus- seems a good candidate as Ptolemy’s source,
since Aristo was an Alexandrian and studied Aristotle’s texts, whereas Ptolemy’s Criterion
shows a great affinity with Aristotle, too, especially the Categories on which Aristo com-
mented.

In any case, it is important that Ptolemy emphasised this third aspect of the criterion in
his text, in accordance with his view of the practicing scientist. For Ptolemy this third aspect
seems to have consisted in the process by which the apprehension may be demonstrated,
and this he could have linked to the the practice of the scientific demonstrations by which

the scientist shows his own theory (on which see my chapter 2). Thus, in the Harmonics

7*PL. Tht. 153e (tr. Hatzimichali); cf. Hatzimichali 2011, 99.
7*After this inquiry I have found out that the hypothesis that the three elements of Sextus’ criterion could
be traced back to Antiochus had already been formulated: cf. Dillon 1977, 67.
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special attention was paid to the process ‘by means of which’ the harmonicist demonstrates
the rightness of his chosen ratios. Ptolemy identified this process with the practical and
demonstrational side of mathematics, quite polemically against those who consider it is
only theoretical. This practice was performed with the harmonic canon, the instrument

which Ptolemy compared with the ruler or the compass.

3.5 Silently criticising Aristotle’s Categories (Crit. 4-6)

Ptolemy closes the first part of his treatise by saying that he has outlined the ‘number, na-
ture, and interrelationships of the constituent aspects of the criterion’.”” The terms Ptolemy
uses (mTécwv, olwv, tiva TpdTOV), along with the fact that in what follows he is more obvi-
ously dealing with the Aristotelian Categories suggests that this could already be a reference
to this text of Aristotle. Ptolemy would be alluding to the categories of number, quality and
relation. This would fit our hypothesis sketched above that Ptolemy is using a work by
Aristo on Aristotle’s Categories. But let us see the precise way in which Ptolemy deals with
that text.

There is an alternative interpretation of these words of Ptolemy, compatible with the
reference to the Categories, which involves Plato’s Timaeus. If the treatise started with the
law court analogy, probably paralleling the beginning of Timaeus’ discourse, it is possible
that Ptolemy’s text here echoes Timaeus’ reasonings about epistemology after his descrip-
tion of the harmonic ratios of the soul. In there reason is said ‘to declare the sameness or
difference of that thing and some other; and to what individuals are related, and by what
affected, and in what way and how and when’”® Plutarch, indeed, in commenting upon this

passage in his interpretation of the generation of the soul in the Timaeus, says that Plato

"Ptol. Crit. 3: &k mOoWV pév 00V ko olwv Kad Tiva TPOTOV GUVEGTNKEV TO KPLTHPLOV DITOTETLIOGOW i
TV EPWIEVHEVOV.

*Pl. Tim. 37a-b: Aéyer xivovpévn i éomg éowthg 8t T &v TL TadTOV  Kod STov &v ETepov, Tpog dTL Te
paAoTa kol 07y kol 0mwg kol omote cvpPaivet...
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is referring to the ten categories,”” so that if Ptolemy was alluding to this passage of the
Timaeus he could also be pointing to the Categories. But of course Ptolemy could have had
none of these two allusions in mind and solely have wanted to remind the task done in the
previous section.

Also perhaps alluding to Aristotle’s Categories are Ptolemy’s next words, when he says
that sense perception and intellect are principles and elements, and that the other aspects of
the criterion are derived from them, ‘so if we grasp the similarities and differences between
sense perception and intellect, we shall have the whole procedure before our sight’. At the
beginning of Aristotle’s Categories we actually find the general logical rule that Ptolemy is
applying in his statement: ‘whenever one thing is predicated of another as of a subject, all
things said of what is predicated will be said of the subject also.*

Then, quite unexpectedly, a digression on language —the topic of the Categories ac-
cording to many authors, as we said above- begins, with the following structure. Ptolemy
first (1) abruptly interrupts his discurse by saying that we are constructing the criterion by
means of spoken discussion, and he defends the application of the most widely accepted
terms (toig mAeiotolg kaBwpAnpévag katnyopiog), (2) outlines an account of the origin
of language, (3) says that spoken discourse does not contribute to the process of knowl-
edge but only communicates the results of investigations, (4) explains how to disambiguate
when synonyms and homonyms are used, (5) and closes the circle concluding that custom-
ary terms are the best way to begin an investigation.

This whole digression could serve to address and to downplay the role of precise defi-
nitions in the process of knowledge, but this is only an interpretation, since this is one of
the obscure sections of Ptolemy’s essay. We get some notion of Ptolemy’s intention only

through remarks like the use of customary terms in (1), the criticisms of philosophical de-

Plut. An. Tim. 1023E: év To0TOLg Gpiar Kol TOV Séka KaTnyopLdy molodpevog Doypagrv €Tt pAlov Toig
£pelng diaoapel.

8Arist. Cat. 1b10-12: "‘Otav €tepov ko’ étépov katnyopijton &g ko’ vmokepévon, doa katd TOD
KOUTIYOPOUHEVOL AEYETOL, TTAVTO KOl Kot ToD Ditokepévou prbrocetal.
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bates in (3) ~when he says that ‘those which do not proceed beyond the level of definitions
are empty and inconclusive’.?'—, and his insistence on the customary terms which seems to
close the excurse in (5).

If we accept that this is the subject of the excurse, we may wonder about the cultural
context of this diatribe. Indeed, such a reaction on the part of Ptolemy would not be strange
if he had consulted for his treatise, as we hypothesised he did, a partly doxographical work,
in which typically very similar definitions of the same concept are listed and little construc-
tion is attempted. Furthermore, one of the few preserved fragments of Aristo, preserved
by Simplicius, shows him inventing new names such as ‘world-ed’, ‘earth-ed’, and ‘air-ed’
(koopwtoV, Yewtodv, depwtov), following Aristotle on the category of relatives, who uses
the terms ‘winged’, ‘ruddered’ and ‘headed’ (nttepwtdVv, TNdoAwTOV, KEPOAWTOV),*. So if
Aristo was Ptolemy’s source perhaps Ptolemy was implicitly criticising Aristo. This prob-
lem posed by Aristo aimed rather at formal coherence than at real possibility, since his
examples did not make sense,®* and this would be the kind of thing which Ptolemy would
claim against when he defending the use of the terms accepted by all. As Long noted,
Ptolemy would share this disdain for the small details of formal definitions with Galen.**
Both authors thus would defend a criterion aimed more at practical use than to minute
philosophical refinements, and this would have meant for them a criterion able to account
for their scientific project.

So Ptolemy would have framed the whole digression with a defense of the use of cus-
tomary terms, the topic with which he begins at (1) and which is restated at (5). Both the
sequel at (2) —an account of the history of the invention of words— and an apparently ob-
scure reference to the continuity of language as a quantity at (5) suggest a precise subtext

for Ptolemy’s discussion, namely the treatment of the category of quantity in Aristotle’s

81Ptol. Crit. 5: OV kol adTOV o Pév péypL TV OPLoPGOY HOVWY GUVIGTApEVaL Kevad Tveg &v elev kol dTeleig.
2 Aristo fr. 2 Mariotti. Cf. Arist. Cat. 7a-b.

83Hatzimichali 2011, 45.

“Tong 1988, 199.
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Categories, with the help of which the passages get clearer.

Indeed, Aristotle when presenting his category of quantity and giving examples for
it points out that language, unlike for example a line, is a discrete quantity, because it is
divided in syllables.* Interestingly, the explanation in the Categories is interrupted with
the remark that he means spoken language,® tantalizingly the same kind of interruption
with which Ptolemy begins his digression on language. So if Ptolemy had this passage of
Aristotle in mind here, the obscure remark in (5) that language is continuous would con-
stitute Ptolemy’s criticism against Aristotle’s view (and perhaps Aristo’s). Ptolemy would
reply that language is in fact continuous if we use natural words and if we treat language
naturally as in reading, and would relate this to easiness of comprehension and the use of
customary terms:*’

G\ kol Tolg mAeiotolg edmapakolovdnTdTEPOV Elvo cupPéPnkev, dv pn

KOTOKVOpEY €v Tolg Olohé€eot TO €peEfg akovewv 1) Aéyewv, Omep émi TGOV

AVOLYVOGEWV €V TaIG GLVAPULG TV SLAAXPOV.

The usual and customary terms are not only more natural, but are also easier
for most people to follow if we do not break up the continuity of words when
we are listening or speaking. This is how we treat combinations of syllables
in reading, whether a word needs to be expressed by means of one word or

several.

Ptolemy’s reference to the division of words in one or more syllables could give us more
clues. In fact, Ptolemy’s veiled criticism could be related to what seems a traditional expla-
nation of the passage in the Categories on the discontinuity of language. In the commentary
tradition, as seen in Porphyry and Simplicius, it was tried to make Aristotle’s point on the
discontinuity of language clearer by using invented words. So in order to avoid a rapid

reading that would suggest continuity of language, they would put forward an invented

#Arist. Cat. 4b33-5: 011 pév yap ocdv €0TLv 0 AOYOG POovePOV: KATOPETPEITOL YOp GUANXPT Hokpd Kol
Bpoyeiq.

8 Arist. Cat. 4b35-8: Aéyw 8¢ aOTOV TOV PETA PWVIG AOYOV YLYVOLEVOV.

¥Ptol. Crit. 6.
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word —-the most commonly found is fAitvpt— so that the reader had to read it aloud slowly
and the three syllables become clearly separated.®

It is possible that Ptolemy encountered such an example in Aristo’s text, or knew it from
other interpreters, and he would argue against what he considered cheating in a philosophi-
cal argument by inventing names to prove a point. This would invalidate the commentators’
explanations, and Ptolemy could impose his opposite opinion that language is a continuous
quantity by pointing out that it is continuous if treated naturally.

With this picture in mind, we could understand that Ptolemy in (2) would be elaborating
on this, justifying that language is not an ad-hoc creation which would allow the invention
of names, but a natural phenomenon that has reached the present form after various steps.
Again, without Aristotle’s subtext, Ptolemy’s abrupt account on the creation of language
seems weird, since he makes no connection with his opening defense of the customary
terms in inquiry.

The account of the origin of language (2) is a good example of the obscurity in the
exposition of this essay. Let us just quote the beginning of this section, which starts with
the remark about the use of customary terms (here recommended for beginner intellectuals)
and abruptly follows with the account on the origin of language, which is actually not so
explicitly presented:*

toig Pndénw dnplpwkdov TNy THV MpayHaTOV @UoLY, AN €Tt {ntodoy,
amopamodlotétepov av yévolto TO TG ovvnbeiog kol 1ol mAeloTolg
KoBOpIANEVAG KaTnyoplog EMLPEPELY EKAOTEW TOV DmoTdepévwv- botepov &
Qv €11 TO OLKELOTEPOV ADTAV ETLOKOTELV. (a) TGOV yap S ToD Adyouv onpacLidY
TOG HEV TPOTOHG €lKOG VMO TOV PNdEM® MopaddOGEDS TLVOG EMLTUXOVIWV
QLOKGDG avarepwviioBoal Temompévag amd te ThHG TOV TPOCTIITOVIWV

ToOOV, Kol Ao ThHG TOV vV Wdiotpomiog. (b) tag & épekiic dt’ éxeivav fon

KOTQ TNV TPOG TO oikelov Epappoynv ovvBéceng Tvog Kol 1idn Tpoonyopiog

#Porph. Comm. Cat. 4.1.102: xoi yop 1) PATUpL @V GGG Exel TOG TPelG cLAAAPAG Kepévag Kol o
ouvamTopévag Opy: o0EV yap onpaivel. Tooov apo dwwpiopévov 6 Aoyog. Similarly Simpl. Comm. Cat.
8.124: xad y&p ad &onpotl pwvai, olov To PAITUPL, OGEAHTHOG KATAPETPODVTAL KAl 00 GUVEITTOVTOL.

¥Ptol. Crit. 5.



3.5. SILENTLY CRITICISING ARISTOTLE’S CATEGORIES (CRIT. 4-6) 145

TUXELV.

Those who have not yet clearly articulated the structure of reality but are still
enquiring will find it presents fewer obstacles if they apply customary usages
and the most widely accepted terminology to all the subjects they discuss: ex-
amination of more appropriate nomenclature may take place later. It is reason-
able to assume that (a) the earliest verbal expressions were uttered naturally by
people with no previous usage to follow: they must have been the product of
the particular features of the experiences they had and of the expressions them-
selves. (b) The next generation of verbal expressions probably arose out of the
first through a general consensus based on their suitability for their particular

functions, and at this stage communication became possible.

Ptolemy singles out two moments, which I have labeled (a) and (b) in the quote: the very
beginning where there was no tradition to follow, and a next stage of expressions arisen out
of the first through a general consensus. As Long pointed out, this account in two stages
bears most similarity with Epicurus’ explanation of the origin of language in the Letter to
Herodotus.”® We should have in mind that in the philosophy of Ptolemy’s time and that
of his immediate sources, the topic of the origin and appropriateness of language was a
very much discussed one, frequently in connection with Plato’s Cratylus.’* In this context,
Epicurus’ picture could have been influential, as suggests a reference to him on the question
of names in the Platonic author of the anonymous Commentary on the Theaetetus.**

Then after this in (3) Ptolemy would shift the discussion to an exploration of the role
of spoken language in the process of knowledge. His line of thought seems to be here that
in the same way as we should not invent language because natural language reflects the
structure of reality closer, spoken language is only an aid to pass the results of investigation
but not the thing to be investigated. It is probably in this sense that Ptolemy defends here

that ‘spoken language makes no contribution to knowledge’, emphatically exemplifying this

**Long 1988, 195 n. 47.

°!See Tarrant 2009 on this issue.

*?Anon. In Tht. 22: Enixov[p]og té& 6vopaté ¢no[i]v cagpéctepa elvon TdV dpwv, kod pévtol koi yehoiov
eivay, €l Tig dvti ToD einelv Xaipe Tokpareg” Aéyol Xaipe {Bdrov Ao[y]ikodv Ovnroy’
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with the silence necessary for investigation and for reading concentrated.”

This view that knowledge is produced in silence could also contain an echo of the
Timaeus. Indeed, after the epistemologic passage in the Timaeus cited above, where
Plutarch interpreted that the ten categories were alluded to, Timaeus imparts a more spe-
cific picture of the creation of knowledge:**

AOyog 8¢ [...] &v T xwvoupévy DY’ adToD PepdpEVOg Gvey PBOYYOL Kol NXTAG,
Oty pév mepl 10 aloBnTov yiyvnron kai 6 1o Batépouv kOkAog 0pBOg iV €lg

ooy adtod v Yoxnv dioyyeily, do6Ean kol miotelg yiyvovron BéParot kal

aAnOeic...

When reason (A0yog) [...] in voiceless silence holding her onward course in
the sphere of the self-moved is hovering around the sensible world and when
the circle of the diverse also moving truly imparts the intimations of sense to

the whole soul, then arise opinions and beliefs sure and certain.

The key aspect is the silence with which reason is said to proceed. Note that what we here
translate with ‘reason’ is in Greek the same term as discourse (A6yog), so that this Timaean
silent reason could correspond to Ptolemy’s internal discourse (or reason) (évdi&Betog
Aoyog), which Ptolemy defends as ‘sufficient for judging things and discovering their na-
tures’.”’

Again here there is an alternative interpretation, again not exclusive of the one I have
just outlined. Ptolemy’s defense of silence could constitute a Pythagorizing motive intro-
duced in allusion to the traditional view that the Pythagoreans were lovers of silence (and
secretism). A similar picture of the silent sage is found in some passages of Philo of Alexan-

dria, a Platonist with a well-known love for Pythagorean theories.”

“Ptol. Crit. 5: xoi 00dev 6 mpogopikog évtadba cuvpPdrieton BopuPel 8¢ paAlov kol TEPLOTE TAG
SraokéPelg, dtav Evepyi) mapamAnoing Taig aloOntikaig kivrjoeot Sidmep €v e Taig fpepiong kai Taig ovyiog
paAAov ebpiokopey T {NTOVHEV KO KOTA TAG AVAYVOOELS ADTAG, BV 6POSPaL TIGLY ETLOTHOWHEVY, ovyiay
QLyOpeEV.

**Pl. Tim. 37b (tr. Jowett).

>*Ptol. Crit. 5: pOg pév yop o kpival Tt kal ebpelv adTo Ekaotov O TG dtavoing éviiabeTog adTAPKNC.

*Phil. Alex. Vit. Mos. 1.49: é¢cmo0dacev fovyig xpopevog... Quaest. Gen. 4 fr. 47a: ‘O co@dg fpepiav kol
AmPayHoo VNV Kol 6XOANV peTadlmkel, tva Tolg Belolg Bewprpaocty év ouyig emtox.
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In the point which I have labeled (4), in the same context of a defense of natural lan-
guage, Ptolemy introduces a discussion on how to avoid confusion when synonyms and
homonyms are involved —without even introducing the names ‘synonyms’ and ‘homonyms’
for them, perhaps consequently with what he defends in this section on natural language:”’

£Q” OV pev vIokeéve £vog mAelnw obvnBeg dvopata Aéyewv, kK&v TO TUXOV

aOTGOV einwpev 1 dxodowpev pr Stapepopévolc: £’ Gv 8¢ mAeldvwv v dvopa

PO PopLOOLEVOLG ETEPOV TL TGOV 1dlwV TOD oTpaLVOEVOU.

When more than one name is commonly used to refer to a particular object,
we should not quarrel if we hear or utter any one of them. Where one name
has several meanings, we need to mention some additional peculiarity of the

thing we are talking about.

Having in mind Ptolemy’s probable involvement with the Categories in this section, I can-
not help suggesting that this reference to synonyms and homonyms was inspired by the
beginning of Aristotle’s Categories, which precisely consists in the definition of these two
concepts.”

To sum up, it seems that in this second part of his essay Ptolemy made a pause in his
determination of the elements of the criterion. At first he announces that ‘perception and
intellect are principles and elements’ of the criterion, and that in their investigation lies
the core of the problem, but before this he wants to make some precisions on language,
the vehicle of the investigation. In this digression Ptolemy seems to defend —in an obscure
way- the relative importance of language in philosophical research. The general aim could
be to justify that his terminology is as correct as many others, and that what is important is
not really how we define, but how the construction is done. In this sense, Ptolemy would be
advocating what he defends in the Harmonics, this is, practicality, usefulness, which would
be more important for him than philosophical struggle over definitions. ‘Terminology’ is

called by Ptolemy xatnyopiot and katnyopripato several times in this part of his treatise,

*"Ptol. Crit. 6.
%8 Arist. Cat. 1a1-12.
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and he indeed probably intertwines his narrative with Aristotle’s Categories.

As we have seen, Ptolemy is never explicit in disclosing Aristotle’s name or text, or even
that he is following a text. This renders the text quite difficult to follow, but if one considers
Aristotle’s text as a subtext for Ptolemy some issues appear in a clearer light. If this was cor-
rect, this would imply that Ptolemy supposed not only Plato’s Timaeus a sufficiently known
subtext for his allusions (clearer verbal echoes to the Timaeus will be treated below), but
also Aristotle’s Categories. This would be understandable if one considers that by Ptolemy’s
time the Categories were becoming a widely studied text in the Graeco-Roman world, in-
cluded Alexandria where he was active. This is why Ptolemy could have played with these
classical philosophical texts in a similar manner as an orator played with Classical Attic
literature.

Ptolemy attacks here the authors that privileged formal coherence over practical philo-
sophical concepts apt for constructing working epistemological theories. Among these au-
thors Ptolemy could surely count Aristo, whose work on the Categories shows this sort of
concerns. More specifically, given that Ptolemy deals with the particular category of quan-
tity, it is possible that he wrote this section in response to a treatment of this category by
Aristo, perhaps a problem (amopia) of the kind of the one preserved by Simplicius on the

category of relatives.

3.6 Intellect and perception (Crit. 7-9)

Ptolemy leaves the former discussion on language ‘as something helpful but not by itself
capable of producing a grasp of things’, and he proposes to ‘begin instead to enquire into
the elements of the criterion which lie before us’.*® So Ptolemy retakes here the thread an-
nounced at the beginning of the former section on language, the inquiry about the elements

of the criterion, chiefly sense perception and intellect.

*’Ptol. Crit. 6: TODTO pEV ERCWHEY ETTL XDPOG ®G COVEPYOV TL KL OVK XVTOVPYOV TAV KATOATPewv- mepl 8¢
TGOV TPOKEPEVWV TOD KPLTNPIloL oTOoLYElWwV émiokomelv [...] apEopedo.
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Following the program stated above, Ptolemy will here structure the narrative point-
ing first to similarities, then to differences between these two elements. As we have noted
above, Ptolemy could be following here one of the logical propositions in Aristotle’s Cate-
gories. As we will see in what follows, there are reasons to suggest that Ptolemy now will
be following a subtext of Aristotle again, not the Categories here, but On the Soul, which
actually would be a natural text to look up for this section, since it deals with the same
topic.

The first issue that Ptolemy addresses is the seat of each one of these two faculties.
As the reader knows after a while, this will be one of the similarities, since both sense
perception and intellect are said to be located in the soul. So Ptolemy begins introducing
‘the most general human parts’, body and soul, giving a general definition for each.’®® In
order to show that this is just a ‘working definition’ he will engage now in a new criticism
of pointless philosophical debates about whether the soul is corporeal or not. Applying the
lesson of the former part of his treatise to the definition of soul (whether it is incorporeal
or corporeal), Ptolemy advocates again for a practical rather than too theoretical use of
nomenclature, defending what Long has rightly defined as ‘optimum agreement’.'** The
passage is worth quoting:**?

00 YOp Ta OVOpOTO TGV DTTOKEHEVWVY pUoEWV (ToDpeV €7l ToD TapdVTog, OG
EPOLLEV, GAAD TNV €V OOTOIG SLoPOPaY, TV EPYW KATAVEVONKOEY APETAOTATOV
oboa, K&V PUPLEKLS TIG AVTIOTPEPY TOG OVopasiag adT®dV 1] VOV pév Thv
Yuxnv doodpotov elvan edokt katd Todg vopobetodvtog odpa koheloBan To

aicOnoel yvopov, vov 8¢ odpa Kotk todg TO molfjoon kol mabelv oldv Te
odpa OpLlopévoug.

As we have said, we are not at present discussing the names to give to the
natural objects before us: what we are investigating is the actual difference
between these things, a difference which we recognise as being unchangeable

in reality even if one alters the nomenclature a thousand times, or at one time

1°Ptol. Crit. 7: 1@V xa’ OAog Sropopag Aapovopévmy év ULV pHep®dV, TO PEV €0TL od, TO ¢ Yuxr...
Long 1988, 196.
1?Ptol. Crit. 7.
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says that the soul is incorporeal, following those who lay it down that what is
known by sense perception is to be called ‘body’, and at another time that it
is body, following those who define body as that which can act and be acted

upon.

Ptolemy refuses here to align himself with either of the two groups, those who affirm that
the soul is not corporeal, or with those that say it is. Among the former group Aristotle
figures prominently, having treated this topic at the beginning of his second book of his
treatise On the soul:**

énel 8 €oTl Kol odpa kol ToLOVdE, LNV yop €xov, ovk Qv €l oo 1) Yuxn- o0

Yap €otL TGV kab’ LIoKEEVOL TO GO, PHOAAOV & wG Lrtokeipevov kol DAN.

avaykaiov dpa v Yuxnv odotav elvar o £180¢ GOPATOG PLOLKOD Suvapel

{wnv &éxovtog.

Now given that there are bodies of such and such a kind, viz. having life, the
soul cannot be a body; for the body is the subject or matter, not what is at-
tributed to it. Hence the soul must be a substance in the sense of the form of a

natural body having life potentially within it.

Coherently with his announced working strategy Ptolemy continues by finding ‘universal
agreement’ in the view ‘that it is by the soul that we think, and not by the body’.*** And
he adds: ‘we would also acknowledge that it is by the soul, not the body, that we make
our sensory and all other movements, if we took note too of the quantitative aspect of
what happens when they separate’.’® We have to understand that Ptolemy now refers
to the moment of death. The enlightening justification that follows is that the soul is so
constituted as to scatter immediately into its proper elements, while the body remains in

the same state for some time but without perceiving anything or making any movements.**®

193 Arist. de An. 412a16-20 (tr. Smith).

19%ptol.  Crit. 7: &AM €meldr) ye towadn TiG €0TV 1) TOV EPNpEVOV QUoEWV Slopopd, TO MEV T YuxT
SravoeicBon kal prj TQ COUTL, TAG GV OHOAOYTOELEV.

195Ptol. Crit. 7: 6t 8¢ wal Thg T aloBNTIKAG Kod TaG GANNG ThoOg KVAGELS T YUyf] Kod 00 TQ) COHOTL
motovpeda, kaTavonoaey &v el kol Kot TO Tocov EmParoey adT®V Tf) StahdoeL...

1Ptol. Crit. 7: 1y pev Yoy [...] €0BOg eig T& oikela oTOLyElo TEQUKE YWPELY [...], TO 8¢ o SLdt TO TAG DANG
TOXVHEPES ETUOLOPEVOV GUYVOV XPOVOV €V TG QDTALG KOTACTACESLY, OU®G 0LSEPioV PaiveTon TOLOVHEVOV
oUte aicOnowv olte OAwG Kivnolv Tva TOV TPOTEPWV.
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So it seems that even if Ptolemy firstly presented the question of the corporeality of the
soul as a matter of definition, he finally presents as a self-evident truth the fact that the soul
disintegrates at the moment of death, hence assuming that it is corporeal —this will be con-
firmed in the Timaean scheme of the constituent elements of the soul and the body below
in Crit. 13-. Long interpretes this strategy as an escapism from the ‘vexed question’ of the
corporeality of the soul,’” but we could also view Ptolemy’s strategy less controversially
saying that Ptolemy was arguing in terms of method, claiming that one should not insert
into the soul’s definition a statement about his corporeality, but leave this for the proper
investigation. However, it remains true that Ptolemy doesn’t seem to sufficiently justify
that his investigation of reality is not just a question of definition, precisely what he wants
to combat. We are left again with the impression that Ptolemy is writing only rhetorically,
without much interest in bringing the issues to deeper consideration.

It is interesting to note that even if Ptolemy’s materialistic view of the soul is plainly
anti-Aristotelian, Ptolemy’s conclusion that the soul is the moving part coincides with Aris-
totle’s view in On the Soul, where it is affirmed that ‘it is the soul by which primarily we
live, perceive, and think’.**®

Once the similarity in the seat of sense perception and intellect has been established,
namely that they are both placed in the soul, Ptolemy states his view of the process of
knowledge, focusing on the functions of sense perception and intellect: sense perception
makes first contact with the objects of sensation through the sense organs, and transmits
the affections by means of phantasia to the intellect, which applies to them the operation
of thought.” Here he remarks another similarity, namely that both intellect and sense
perception ‘deal with the same objects’, this is, ultimately reality, but, as he says, ‘not in the

same way’, which he uses for introducing the differences.**

197Long 1988, 205.

198 Arist. de An. 414a12-13: 1) Yuxn) 8¢ todto ¢ {dpev kai aicOavopedo kal Stavoodpedo TpdTKG.

1°Ptol. Crit. 8.3.

1Ptol. Crit. 8: 80ev dxohovBel kol O TGV pEv adTGVY aloOnotv Te eivon kol Siévolay, o0 pévrol katd TOV
aOTOV TPOTTOV, GAAG Stopépery...
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In the account of the differences, the narrative is structured according to an account of
the priority of either of sense perception or intellect in potentiality and in actuality. This
distinction made by Ptolemy, which is not explained, is ultimately Aristotelian, and, as we
will see, seems to have been derived from On the Soul. Furthermore, it also tellingly figures
in Sextus’ doxography of the Peripatetics.

But let us first see the details of Ptolemy’s account. Ptolemy agrees closely Aristotle’s On
the Soul, remarking that in potentiality (what Aristotle calls here ‘possession of’) both sense
perception and intellect (changing ‘knowledge’ for ‘intellect’ in Aristotle) are in human
beings ‘from the moment of conception as seed’ (Aristotle says thanks to the action of the
male parent before birth).'**

Regarding actuality, both Ptolemy and Aristotle make the point that sense perception
acts only for a limited period of time when the objects of sensation are actually affecting it,
while we can remember and think of these objects even while they are not there."*? This is
why Ptolemy affirms that in actuality sense perception is prior to thought.'**

This discussion on the priority of sense perception or intellect in both actuality and
potentiality is well paralleled in Sextus’ brief treatment of the viewpoint of the Peripatetics
on the criterion (M 217-26), actually constituting the first topic appearing in it: Sextus’
report agrees with Ptolemy’s conclusions in assigning the priority to sense perception in
actuality, while in potentiality intellect is said to be first."**

The prominent presence of this issue both in Sextus and in Ptolemy suggests that for

Ptolemy Aristotle was perhaps mediated by similar sources as for Sextus. In addition, since

MPol. Crit. 9: Suviye pév odv voidg aicBicewg obte mpdTepov olite otepov [...]- 1) yop odoio adtdv kai

5y &el kol Eot L2V T 7oVl Kok KorTet THY &y The SKEoT oroe <Ocs oméouo. CF Arist. '
Vv Gel kol EoTan Kol €V TG ToVTL Ko Kot TV apynv EKAGTOL YEVECEWG <® éppa. Cf. Arist. de An

417b16-18: 00 & aicOntikod 1) pév mp®Tn peTafoAr yiveton DO ToD yevvdvTOog, OTav 8¢ yevwnOf), éxet fjdn,
Gomep EmoTAPNY, kol 10 ailcBavesOal.

12Ptol. Crit. 8: 8 abTig [Trig aioOrioewg] Tt btokeipeve, kol €v T@ TV pév Stattféviwv pdvov tdv aicOntdv
1] xal émi Tooov amadhayéviwv avtihopPdvecdarl [...] [tov vodv] Aafovra 8¢ amaf kpatelv kal pepvijoda
TOV TPAYHATOV Kal ATOVTOV 00TWG ko énti Tocodtov... Cf. Arist. de An. 417b23-5: 810 voficat pev €’ adTd,
omotav PfovAntat, aicBévesBon 8’ olk €’ bt dvaykaiov yop OITépyewv TO alaOnTov.

3Ptol. Crit. 9: évepyeiq 8¢ ToD davoeioBan mpdtepov T aicbivesOo.

MGext. M 7.218: TéEel pév o0V TpdTOV 6TL TO dAoyov kol avardSeitkTov kpLTrpLov, <1)> oloOnaig, Suvipet
8¢ 0 voig, el kad 1) TaEer devtepederv dokel mapd v aioOnow.
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Boll it has been noted that the theory of knowledge of Sextus’ Peripatetics is very similar
to the theory that Ptolemy outlines in the Criterion, especially the emphasis put in both
accounts on the instrumental role of sense perception.'*

We have already noted how this section of Sextus had his probable source in Antiochus.
Well, it would have been natural that Antiochus’ pupil Aristo interpreted Aristotle’s crite-
rion in a similar manner as his teacher did, 