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Aristoxenus’ Harmonics and

Aristotle’s Theory of Science

ANDREW D. BARKER

It is agreed ou all sides that Aristoxenus was the giant of Greek musicology.
His work in musical history and criticism was the point of departure for a
host of informal essays on music by philosophers, antiquarians, and men of
letters. Almost all the technical harmonic treatises of later antiquity drew
heavily on the analyses set out in his writings: this is true even of authorsin
the distinct scientifi¢ tradition of ‘mathematical’ harmonics, writing under
the banner of Platonism or Pythagorcanism. Aristoxenus himself insists
loudly and often that nothing comparable in scope and sophistication had
been attempted before his Harmonica elementa;} and though his reiterated
claims to originality become irritating, they are undeniably true. It is not
just that he was thoroughly acquainted with musical practice, acute in
his observations, and tireless in the pursuit of detail. The crucial task of
harmonics, as he conceived it, is to go beyond the essentially preliminary
compilation of facts to their systematic coordination in a scheme of scientific
understanding. He discussed, self-consciously, polemically and at length,
the methods by which this understanding is to be achieved and the form
it must take if harmonics is to be truly a science. His importance lies as
much in his meta-musicological reflections and in the way he brought them
to bear on the organisation of his material, as in any of his substantive
doctrines about the musical facts.

Aristoxenus’ conception of science and its methods exercised no notice-
able influence in antiquity outside specifically musical studies. So far as [
know, mathematicians, astronomers, medical writers, students of mechan-

1 For the text [ have used, sce Da Rios 1954: all my references are by Meibom’s
[1652] pages and lines. See also Macran 1902,
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ics, and the rest paid him no special attention.2 This is not surprising,
since-—taken abstractly—his ideas were not new. They were borrowed al-
most without exception from Aristotle; and though modifications of Aris-
totelian positions can be found in Aristoxenus, it is principally his inter-
pretation and application of his teacher’s ideas that should carn him the
attention of historians of science,

The influence of Aristotle on Aristoxenus has been studied from a number
of angles in a recent book by Annie Bélis {1986].3 Here I shall consider issues
that arise out of just one aspect of the relationship, one in which, I suggest,
Aristoxenus might be of considerable help to our understanding of Aristotle
himself. It is notorious that none of Aristotle’s own treatises offers itself,
prima facie, as an example of the sort of science painstakingly described in
the Posterior Analytics. It is sometimes argued that the An. post. should
not be construed cither as proposing a framework for scientific research
or even as describing the form which a complete science should ideally
take, but more modestly as articulating a blueprint for pedagogy, a way of
organising seientific resuits so thut they can effectively be taughe [see esp.
Barnes 1969, 1973]. But the Harm. elem. shows, I believe, tha: Aristoxenus
drew directly on Aristotle’s essay when discussing the methods by which his
subject is to be investigated: hence, it was indeed possible for an associate
of Aristotle to conceive the An. post. as offering a sound framework for
something that can fairly be called a research programme.

Aristoxenus also treated the An. post. as conveying a description of the
form of understanding that constitutes science, one at which the barmonic
scientist, like any other, must aim; and the Harm. clem. secks to articulate
its harmonie truths in the pattern that the An. post. proposes, not just for
pedagogic purposes, but because scientific understanding must itself have
the structure that the shape of the treatise reflects. A careful study of the
Harm. elem. will show that this treatment of the An. post. makes sense, and
will clarify the notions of scientific discovery and scientific understanding
that underlie the latter. At the same time it will be instructive to consider
certuin ways in which Aristoxenus found it necessary to modify the ideas of
the An. post., and certain difficulties that his project appears to encounter.
The most important stumbling-blocks, 1 shall suggest, are not of his own
making but are in fact inherited from Aristotle.

2 An exception is Vitruvius, who announces his debt to Aristoxenus at De arch.
v 4.

3 Bélis’ book reached me at a late stage in the preparation of this paper, and 1 have
not been able to incorporate many reflections on it here. There are substantial
points on which we differ, but it is a work from which much can be learned.
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At the centre of our investigation will be a pair of closely linked Aris-
toxenian positions, one positive, one negative. I shall outline them briefly
here and discuss them more fully in what follows. On the negative side
is one of his rare departures from Aristotle’s views. In the An. post. and
elsewhere Aristotle identifies two sorts of harmonics, one empirical and one
mathematical, and treats the former as subordinate to the latter. Empiri-
cal harmonics discovers only certain facts available {o perception, and a list
of unexplained and uncoordinated facts is not yet a science. The explana-
tions, but not the data, are provided by mathematical harmonics. In more
Aristotelian language, the empirical approach distinguishes and perhaps
classifies the phenomena, but finds no dpxai and generates no dwéSeifis.
The dpxai that stand as principles essential to the explanatory demonstra-
tion of statements describing the phenomena are principles proper to the
mathematical branch of the subject.4 This may well be an accurate tran-
scription into Aristotelian terms of contemporary mathematical theorists'
own view of their project. But Aristoxenus will have nothing to do with
it. The doxal of his sclence. its coordinating and explaining prineiples,
must—so he insists—-be intrinsic to the domain of musical perception itself
and not tinported from the foreign territory of mathematics or quantitative
physical acoustics. Aristotle, of course, engages in no very careful study of
the two kinds of harmonics: he merely notes their existence for the sake of
an example of the way in which one science may be subordinate to another,
and apparently accepts the mathematical theorists’ own estimate of their

4 Mathematical harmonics, in Aristotle’s sense, is exemplified in the pioneering
work of Archytas [see Diels and Kranz 1951, i 428.15-430.12, 435.15-436.13;
Bowen 1982], in a highly specialised application at Plate, Tim. 35b-36b, and
later in such treatises as the Euclidean Sectio canonis. It treats pitch-relations
as ratios between numbers (which may be conceived as attaching to physical
variables such as speeds of movement: cf. Bowen 1982, and chapter 8 in this
book). It represents harmonic structures, for instance, the octave-scale, as or-
ganised complexes of ratios, whose coordination may be explained by reference
to a theory of proportions or to some other purely mathematical set of princi-
ples. In its application to acoustics, a focus of some interest in the Lyceum, such
conceptions were used to account for phenomena including the correspondence
of notes an octave apart and the concordance of octaves, fifths, and fourths: they
are concordant because their ratios are of certain sorts. Aristotle accepts these
accounts as giving at least a sketch of an appropriate explanation [see An. post.
90a18-23: cf. De sensu 439b31-44043], even though it is not clear what reasoning
is concealed in this ‘because’ [see nd below].
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relative ranking.5 Aristoxenus rejects this view, as we shall see, for reasons
drawn from ihe An. post. itself. He argues, in effect, that a consequence of
taking the pronouncements of that treatise seriously is that the two exist-
ing forms of harmonic science cannot genuinely stand in the relation that
Aristotle imagines. His intention is not, however, to elevate the work of pre-
vious harmonic empiricists from the humble station to which Aristotle had
consigned it: their conception of the science, he believed, was as inadequate
as that of their rivals was irrelevant. Nor had Aristotle failed to discern the
merits of some other existing harmonic project. The real implication of the
An. post., for Aristoxenus, was that an entirely new harmonic science had
to be framed which would absorb both the descriptive and the explanatory
functions.

The positive side of the coin is Aristoxenus’ insistence that harmonics
must find its dpxat through reflection on the phenomena revealed to musical
perception, secking forins of order intriusic to the phenomena themselves as
they are perceived (not in the ordering of an unperceived realm of ‘causes’,
movements of the alr, or the lke. which physical acousties might nves-
tigate). The dpxai proper to harmonics articulate a ¢lols, a nature or
essence, that exists and is expressed in groups of heard sounds themselves
in so far as they are melodically attuned. and qualily as instauces of 70
fppoopévor. These dpxal describe the structures within which sounds are
necessarily organised if they are correctly heard as melodic, since to hear a
sequence as melodic is just to hear it as exemplifying the lois that the
harmonic scientist sceks to describe. If a hearer is sufficiently attentive and
carefully trained, he will come to realise that what the scientist articulates
does indeed express the form a sequence of sounds must have when he

S Aristotle may have been persuaded by the apparent analogies between harmon-
ics and his two other examples, optics and astronomy, particularly the latter. The
Pythagorean treatment of harmonics and astronomy as ‘sisters’-,‘ art‘i‘culated‘ by
Archytas [sce Bowen 1982, 79-83] and reported in Plato, Resp. 530d6-9, derives
from a conception of them as parallel studies of different forms of movement,
audible and visible, or so | would argue. (Huffman [L985] gives reasons for reject-
ing a sentence in the text of Archytas which is important for my interpretation:
! think his arguments can be answered but this is not the place to pursue .the
issue.) The achievements of Endoxan astronomy may have enconraged the view
that Archytan harmonics, already much the most impressive fon}) of qnusncnl
science, could be developed to rival it. In both these cases, and in optics, an
abstract mathematical description of the phenomena, allied to pur_cly mathen}at»
ical principles, might plausibly be construed as constituting their exp.lanatnon.
as it is for a harmonic example at An. post. 90a18-23. Aristotle’s antl'pa.thy to
Pythagoreans is directed at their metaphysics and their use of han{lol.uc'theory
in non-musical contexts: he does not criticize their development of it in its own
sphere.
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himself hears it as melodic or as being of a given melodic type. Similarly,
the rules apodeictically derived from the dpyal are also ones to which every
alert listener would subscribe, on the ground that thesc rules make explicit
criteria that were already implicit in his own experience. They are not sur-
prising, unexpected constrainis on what can count as melody: still less do
they impose restrictions derived from principles in another realm, such as
that of pure mathematics. The task of harmonics is to clarify and organise
what educated perception implies, not to prescribe things that it will not
autonomously accept. The apodeictic phase of the science serves to explain
the rules that are implicitly accepted in ordinary practice by showing that
they are not arbitrary or haphazard, but are coordinated expressions of a
single nature or essence.

The immediate consequence of this approach is that Aristoxenus’ har-
monic science turns out to be a sort of musical phenomenology. It describes
and classifies the phenomena according to the distingnishable ways in which
they present themselves to perception, not accorrding to classes whose mem-
bers cannot be directly identified as such by the musician’s ear. The audible
appearances are not explained by reference to inaudibie physical causes or
mathematical principles, but by being displayed as aspects of a coherent
nature that exists just in its audible instances. Audible melodicity is not
an echo or a consequence of some other form or order that holds among the
inaudible precursors of sound. The melodic is an autonomous form inhering
in certain sequences of sounds under their aspect as objects of hearing and
in nothing else. It is to be defined through a coordinated array of prin-
ciples abstracted inductively from the audible appearances; and the rules
governing what is and what is not an acceptable melody are accounted for
when they are shown to be implicit in the pattern of organisation in which
that form consists. In neither its descriptive nor its explanatory phase
should harmonics call on data that are not presented to the nusical ear
or on categories that divide up the data on other than musical principles.
Aristoxenus’ reasons for taking this position, its implications, and certain
problems it brings with it, will be explored in more detail below.

The Posterior Analytics and the structure of Aristoxenus’ harmonic treatise

I have said that Aristoxenus’ conception of a science corresponds closely to
that set out in the An. post. A thorough evaluation of this claim would have
to focus on the fine detail of what Aristoxenus does, in order to see how
well the propositions of his treatise correspond to Aristotle’s descriptions
of the propositions of a science and their mutual relations. I shall do little
at that level here. A more compassable project is to compare the explicit
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remarks made by each author on the subject of scientific method and on
the conditions that an adequate science must fulfil, and here I shall draw
attention to some obvious parallels. But the central investigation into which
these closer ones must feed concerns the overall match between the designs
proposed in Aristotle’s essay and exemplified in that of Aristoxenus. This
creates a difficulty, since the Harm. elem. as we have it is not a complete
work. nor even, in my view, the remains of a single treatise. Issues about
the relations between the parts of the surviving text have raised a good
deal of scholarly dust:6 I shall not attempt to sift it, but I must at least
state the opinion on which what follows is premissed.

This is that books 2 and 3 belong together; that while the work of which
they are parts was originally a good deal longer, and while the two books
are not perfectly preserved even as parts, nevertheless they are enough to
give a reasonably clear picture of the form which that treatise took. Book 1,
on the other hand, is evidently in many respects (not in all) an alternative
treatment of the project undertaken in book 2.

I must pursue these preliminaries a lictie further. Books 1 and 2 perhaps
contain fewer genuinely equivalent passages than is sometimes assumed.
but there are enough parallels and approximate repetitions to ensure that
they cannot originaliy have been parts of the same finished work.? I take
them to have performed roughly equivalent tasks in two different treatises.
Further, though the frst and second books differ little in what they claim
to be facts about music, they do differ significantly in the conceptual re-
sources which they bring to bear on the interpretation and organisation of
these facts. Those deployed in book 2 are subtler and richer than those of
book 1, and its author shows a markedly higher degree of methodological
self-consciousness. (Some considerations that support these claims will be
mentioned later.) For these and other reasons I have little hesitation in
treating book 2 as the later essay, reworking in the light of greater ma-
turity, and perhaps for rather different purposes, much of the material of
book 1. The same criteria indicate that the affinities of book 3 are with
book 2, not book 1, and hence encourage the belief that bocks 2 and 3
belonged to the same treatise. In what follows I shall be concerned mainly

6 For a summary of opinions, see Da Rios 1954, cvii-cxvii.

7 There are also several striking inconsistencies which cannot easily be resolved.
But other scholars have taken different views, some fragmenting the work much
more radically than I do, others declaring for its overall unity. See the survey
mentioned in the previous note, and for a vigorous defence of a unitarian view,
see now Bélis 1086, particularly 24-48: her position was already sketched in Bélis
1982, -450-451.
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with the presumably later work represented by books 2 and 3, and shall
draw only occasionally on book 1.

According to the An. post. [esp. T1b10-73220] a science consists on the
one hand of principles (dpxai}, and on the other of conclusions explained
and deductively secured in the light of these principles. The pursuit of
science, then, involves first the establishment of dpxat, and secondly the
demonstrative derivation of subordinate propositions. The establishment
of dpxal is not itself a matter of demonstrative proof (dwéSeifis): the sci-
entist works his way up to principles from a starting-point in perception
by a process that is in one sense or another inductive, and whose stages
are outlined, rather enigmatically, in the last chapter of An. post. ii. The
dpxel include, beside the so-called common axicms, both what Aristotle
usually calls bwoBéoers (and which I take to be propositions asserting that
this or that exists or is the case), and definitions of primnary entities or
kinds within the relevant domain [see, e.g., 72a14-24]. Having arrived at
these dpxai through ‘epagogic’ reflection on perceptual experience, we then
set them to work as apyal by identifying the special relations in which
they stand to other propositions of the science, propositions which are not
primary and which are scientifically understood only when they have been
derived apodeictically from the appropriate dpxai. The dpxal, then, must
be grasped as epistemologically and metaphysically prior to the facts ex-
pressed in these subordinate propositions, and as providing the explanatory
ground for them (these points are summarily sketched at 71619-22).

The dpxal must also fulfil certain other conditions. Notably, they must
be true and they must be immediate, not requiring explanation or demon-
stration in terms of anything else [see particularly An. post. i 2-3]. It is
less than clear, epistemologically, how we can be sure in a particular case
that either of these conditions holds: but the latter should be taken to
mean that the dpxai represent what belongs to the essence of things in the
relevant domain, expressing what it is to be such and such. In the case of a
class of perceptible things it is reasonably clear why, In Aristotle’s view,
the things that hold essentially of members of the class as such are not
capable of being demonstrated from any higher considerations but must
be grasped through a process of abstraction and coordination, a process
directed at the data which our perceptual experience of them provides.

We have an understanding of the subordinate truths of a science only
if we have demonstrated them: that is, we must not merely prove them by
logical derivation from propositions known to be true, but we must derive
them from principles that explain why they are truc {see particularly Amn.
post. i 2-3, 13]. The Aristotelian content of the notion of explanation is
of course complex and takes us bevond the scope of the An. post. But

—
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in a general and abstract way, ‘explaining why property P holds of sub-
ject 57 here means ‘showing that P holds of S because the essence of §
(as expressed in some dpxn or dpxai} logically requires it’. As a conse-
quence, Aristotle argues, the conclusion of an dwd8¢iéis must hold of its
subject as such in virtue of the essential nature of that subject (and not
of some other thing or of the same thing differently conceived: sce, e.g.,
An. post. i 4 and 8). And it is as a consequence of this proposition that
Aristotle maintains the impossibility, except in certain very special kinds of
case, of demonstrating é€ d\ou yévous pevdBavra [73a38: cf. 71b22-23, and
below]: a single science is delimited by a kind (yévos) that constitutes a
single domain whose contents stand as the subjects of both the primary and
thie subordinate propositions. This requirement, as we shall see, has crucial
work to do in determining the shape of Aristoxenus’ harmonic theory.

But let us postpone consideration of that issue for the present and con-
centrate first on the general adequacy of fit between the Harm. elem. and
the framework that Aristotle proposes. Thai there is some sory of rough
correiation is reasonably clear: the two books we are prineipally consider-
ing seem to fall quite neatly under the two categories that the Aristotelian
scheme demands. Book 2 articulates and discusses the dpxal of the science:
book 3 sets out a series of formal derivations from these dpyai, demon-
strations that this is a melodic sequence (while that is not) or that a
melodic sequence in some one genus is subject to such and such condi-
tions; and these demonstrations are at the same time explanations of why
these things are so. Aristoxenus calls his derivations dnodeifers and his use
of the expressions is undeniably Aristotelian in intent.8 He also makes sev-
eral methodological declarations that distinetly echo the An. post. in both
language and content. He alludes seathingly to other thieorists whe have

8 Aristoxenus also refers twice 10 a section of his work as ‘elements’ or as ‘con-
cerned with the elements’. In i 28.34-29.1, a proposition év Tdis oroixewis Sev
x8ioeTa: in ii 43.27-30, after introducing the main topics of harmonics but before
elaborating his treatment of them, he says, pé\ovras 8 émuxespely TH mepl 7d oTO
xela mpaynaTela 8l mpodiavorBiiva T Tolade; and goes on to present methodological
ceflections that tusist on a distinction between dpxai and what follows from épyai.
In the former passage, the ovougela evidently constitute part of the treatise: in the
latter they seem to be the ‘elements’ of uédog itself, some part of the harmonic
scientist’s project being designated by the expression TH wept Td oTouxelo mpay-
natela. It is not clear whether these parts of the treatise, or of the investigation,
include the whole of its ‘scientific’ content (that is, everything after the discursive
introduction}, or whether they are restricted to the ‘demonstrations’ alone (that
is, to the contents of book 3). Bélis {1986, particularly 34-48] takes a clear and
strong line in identifying book 1 of the Harm. elem. as dpxal and the other two
as gtouxeia, but the problems are, I think, more complex than this treatment
suggests.
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asserted their propositions dvev altias xai dwoBeifews: he himself, by con-
trast, will seek both to adopt (AaBelv) suitable dpxai and to demonstrate
(dmoBeuavivar) Ta €k TobTwy cuvpaivovva [32.29-33.1). The dpxai them-
selves, of course, cannot be demonstrated: 70 ydp wws dwatvobv anéSelfiv
otk €oTw dpxoerSés [44.14-15). Again, every science that consists of sev-
eral propositions must adopt (AaBeiv) dpxds... é€ Gv BeuxBiigeTar Ta petd
dpxds [44.3~7). In passages like these Aristoxenus’ debt to the An. post.
could hardly be more obvious. He believed that he had succeeded in a task
whose character his predecessors had not understood and whose necessity
to harmonic science they had not even noticed, that of drawing the har-
monic facts into an Aristoteliun system of dpxail and drobeifets. On this
achievement he rests one of his major claims to originality and importance,

As in Aristotle’s scheme, some of the dpxai take the form of definitions:
each of the seven pépn of the science outlined in the early sections of book 2
involves a subject to be defined, and various other items are also defined
along the way. The definitions initially offered, however, are explicitly
schematic,? requiring more detailed artienlation and differentiation as well
as an enumeration of the more specific types of item falling under the
subjects outlined. Not all Aristoxenus’ elaborations of detail have survived:
some that he promised may never in fact have been given.i0 What we do
find are close accounts of some specific types of structure falling under
the broader kinds that certain definitions sketch, notably his descriptions
[i 21.37-24, ii 46.19-52.33] of tetrachordal divisions in the three melodie
genera and some of their subordinate xpoai (nuances or shades). But this
phase of Aristoxenus’ project raises serious questions abont his method.
Though the analyses of these divisions might, not unreasonably, be given
the status of definitions (definitions of species falling under a broader kind
rather than more detailed definitions of the kind itself), the terms in which
they are set make it very difficult to construe them as dpxoeisi, as principles
proper to the science. On the other hand they are plainly not demonstrated
in the technical sense, nor did Aristoxenus think they could be. There are
problems here to which we shall return.

In addition to definitions, the dpxai include what Aristotle calls UmoBé-
oeLs. Aristoxenus uses no corresponding noun; but he sets out a series of
principles whose importance and primacy he vigorously underlines, eachh
asserting that something is the case and each introduced by such words as

9 See, for instance, Aristoxenus’ engaging appeal to his hearers at Harm. elem.
16.2-16.

10 Thus, at 36.17 he raises the question, What is a 8ivajiig?, as one that urgently
demands an answer. But if he gave an answer, it left no trace in the writings
of his successors and epitomisers.
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bmokeiobw [in book 1, esp. 29.1-34], Aapfavétw or Betéoy {in book 2, esp.
54.7, 19]. As is appropriate to such primary propositions, they are quite os-
tentatiously presented with no attempt at proof or derivation. One of them
he describes as ‘the first and most indispensable of the conditions that bear
upon the melodic combination of intervals’ [td wplivov kal dvaykabraTov
Thv ouvTewdvTar mpds Tas éupélels owbéoels Tav SaoTnpdTwy: 53.33-
54.1). A little later he says of it, ‘Let this, therefore, be posited as first
in the order or principles: if it is not fulfilled, the harmonic attunement is
destroyed’ [BeTéov olv Tolvo wpiitov els dpxfis TaEww of pf UrdpEdvros dv-
apeltar 70 Nppoopévor: 54.19-21]. It cannot be over-emphasised that the
obv (therefore) in this sentence does not mark the conclusion of any sort of
argument. The Aristotelian thesis that principles cannot be demonstrated
is one that Aristoxenus wholeheartedly endorses: ‘Anything that requires
demonstration (d=68eLs) is not dpxoeidés’ [44.14- 15].

To the extent that it deals with principles, then. it is no criticism to
point out that hook 2 contains hardly anything in the way of arguments
to support the musicological assertions it makes. (The sume could be said
of book 1.) There are arguments in book 2, but virtually all of them are
methodological, and have to do with the way in which the subject is to
be approached; they are not designed 1o establish substantive propositions
of the science. The impressive and elaborate typology of melodic genera,
the principles governing melodic succession, the enumeration of concordant
intervals, the definitions of an array of harmonic concepts, these and all the
rest are flatly asserted, not argued, rarely even supplied with supporting
considerations. This is not a sign of either arrogance or incompetence: it
is a necessary consequence of Aristoxenus’ determination to take seriously
the distinction between what can be demonstrated and what cannot [see
43.34-44.1].

The only proper approach to the latter is inductive, and it is important
to be clear about what this implies. It implies that they cannot be estab-
lished by any argnmentative device capable of being presented in a written
treatise. The function of the treatise, so far as they are concerned, is to
systematise and draw to our attention what is implicit in our own expe-
rience, that is, in the perception by carefully trained and attentive listeners
of certain phenomena as melodic. If we attend to our experience we shall
recognise the authority of the principles that Aristoxenus articulates and
the cogency of the distinctions marked by his definitions, as accurately map-
ping the framework within which our perception of melodies takes place.l!

i1 Each of the primary propositions must be both d\q8és and dawépcvor: it must
also be such as to be grasped (vwwopioBa) by alobrois as being among the mpéra
of the various parts of harmonics [14.9-13: «f. 32.31-33.1}.
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The principles of harmonics are not recognisable as such except through
an individual’s reflection on his own perceptual experience.t2 No amount
of reading treatises can give such experience and, hence, any attempt to
establish their truth through the written (or spoken) word would be out
of place and futile,

Similar considerations explain why Aristoxenus tells us nothing of par-
ticular examples of melody drawn from his own experience, on which his
inductive generalisations might be founded. We might expect a treatise
in empirical science to offer case studies or experimental reports at least
by way of examples: Aristoxenus does not provide such data, though he
occasionally mentions what he would expect his readers’ experience to be
under certain conditions. Whatever may be true of the other ancient sci-
ences, I suggest that there are good reasons for the omission here. In most
cmpirical sciences we typically assume—unless we affect a hyperbolic form
of scepticism—that what the researcher observed at some time would have
been observed also. other thinge being equal. by anyone else who had been
there. Hence, the researcher’s experience can stand proxy for our own, as a
basis for the inductive extraction of principles. In Aristoxenian harmonics
this is not so, not because Aristoxenus supposes that the assumption would
be false but precisely because it is part of the task of harmonics to show
that it is true. Little purpose would be served by descriptions of individual
cases that Aristoxenus has observed, since we must not assume that we
would experience them in the same way. Hence, he states his principles
without supporting evidence: we ourselves must provide the grounds for
believing that they hold universally, by finding that they are indeed implicit
in our own perception of individual cises. To present examples in evidence,
or any form of argumentation, would be to offer the illusion of support for
the principles without the reality: that is something that the written word
cannot provide,

Aristoxenus’ text contains one superficially anomalous case, his ‘argu-
ment’ to the conclusion that the concord of the fourth is an interval span-
ning exactly two and a half tones [56.13-58.5]. But in fact this helps to
prove the rule, since it is not offered as an argument in the relevant sense
at all. That is, it does not seek to establish anything without recourse
to the listener's own perception: it explains a practical method by which
the student can satisfy himself of the truth of the proposition. He must
work through a specified musical construction in practice, not on paper or
in his head, and listen carefully to its results [see esp. 56.31-33}. If and
only if the results are heard in a certain way, the proposition will have been

12 See especially the contrast with geometry at 33.10-26.

established [56.33-57.3]. The method which Aristoxenus describes has its
flaws, 13 but these do not affect the point { am trying to make. The intention
of the passage is not to establish a musical proposition by argumentative
means, but to show how percepiion may be used in order to judge whether
the proposition is acceptable or not. To repeat: in a science based on the
ideas of the An. post. it cannot be the function of a treatise to establish the
truth of dpyal. It can only identify them, on the basis of the author’s own
experience, in a form that allows us to recognise them in our own; and it
can organise and coordinate them so as to bring out their interconnections
and to make them available for use in dwéSeifis,

These reflections suggest something important about the way in which
an Aristotelian scientist’s work is to be construed. There is a sense in
which Aristoxenus’ writings do not by themselves constitute the science.
the body of knowledge, of which he spoke. This is not to deny that these
writings were, in their original formn, as complete and accurate an account
of their subject as any treatise could be: on this issue we do not need
to pronounce. The peint is that the treatise, no matzer how finished a
product it is, cannot itself be the knowledge which its author pessesses and
to which its readers may aspire. The thesis that knowledge is a property
of minds, not of books, is not just a tendentious a priori dogma. There
are good grounds here for saying that the book cannot even be a written
representation of its author’s knowledge, since there can be no such rep-
resentation of the conditions that constitute it as knowledze. A treatise
may cnunciate the laws and principles on which its demonstrations rest,
but it cannot incorporate the grounds that give them the status of scientific
truths objectively established. The task of the written or spoken exposition
is to guide others towards understanding, by articulaiing the truths that
they must recognise if they are themselves to master the science of harmon-
ics. Scientific understanding establishes these truths and the treatise does
not. Then a science is not something that can exist in a book or a library
or a data-bank: there is no impersonal corpus of scientific knowledge. A
science must satisfy conditions that can be satisfied only a by mind thai
can draw on its own experience in confirmation of its claims: it is a Sdvas
fewpnTikn, a mental capacity or disposition, something that can be neither
contained nor represented in the written or spoken word [cf. Harm. elem.
41.6-24].

Such a conception of a science is closely related to that of a véxvm or
practical skill (though there are differences, emphasised in 41.6-24.) The
principles of such a skill may have been fully discovered and developed

13 Exposed with acid precision by Ptolemy, Harm. 21.21-24.29.
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long ago: they may even have been written down in works entitled, ‘The
art of such and such’. But plainly the art or skill does not exist in anything
written: it is not even the sum of the propositions enunciated there, but
consists of the capacities and dispositions of individuals who have mastered
it. Similarly, a science is a mind’s organised and systematic grasp of a
determinate domain. What a treatise expresses can be knowledge only in so
far as its principles are grasped by = mind that has recognised their truth;
and that recognition depends on the mind’s own experience, since their
truth cannot be established by anything independent of that. Aristotle
himself says something in this vein:

Demonstration is not directed to external discourse, but to that in
the soul... for it is always possible to raise objeciions against the
external discourse, but not always against the internal.

ol yap wpds Tov Efw ASyov N dwdderfis, AAd wpos Tov év T duxi
... Gel yap €orw évoTivar wpos TOv €8w Adyov, d\\d wpds TOv éow
Ayov ol del. [Aa. post. T6b24-27]

In that case il seems misleading to treat the An. post. as offering only
a framework for teaching, if this implies that it is not also designed to
describe the form of a finished science and to conunend certain approaches
to research. In describing the conditions of dwéBeifis and the ways in
which the dpxai must be established, Aristotle is analysing the structure of
a system of understanding that can exist only in 2 mind, not in a teacher’s
presentation of his material.

Again, since our grasp of a domain of experience becomes knowledge
only when it is systematically ordered and grounded in the appropriate
way, research in that domain must be, at least in part, a search for ways
in which the phenomena of experience can be so ordered. Aristoxenus’
success in finding principles and categories under which an empirical grasp
of musical facts can be converted into an Aristotelian science is the core
of his achievement; and it would be curmudgconly to refuse his endeavours
the title of rescarch merely because they did not necessarily involve the
discovery, or even the pursuit, of hitherto unsuspected first-order facts.
The expression of the results of this research in writing ceases to be science
and becomes pedagogy. No doubt it is appropriate to teach students who
seek to become knowers by a method that brings out, as clearly as possible,
the system of relations that must hold between propositions in their mind
and between these propositions and their experience if knowledge is to
be achieved. The treatise or lecture should therefore mirror the structure
of the science so far as it can. But the structure of pedagogy, like that
of research, is derived from that of the science itself as it may exist in a
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knowing mind and not the other way round; and as we have also seen, there
are crucial aspects of the science, as Aristotle describes it and Aristoxenus
pursues it, that the teacher’s pronouncements have no power to represent.

2. The ‘same domain’ rule and Aristoxenian phenomenology

A scientifically perspicuous description of what I heard when I heard some
sequence of sounds as a melody would draw attention to properties and
relations that contributed essentially to its being heard as melodic or as
being of some determinate melodic kind. The dpxai of harmonic science
are abstracted inductively from observations of phenomena to which such
descriptions could be attached, clarifying, generalising, and coordinating
them, but not introducing new matter from elsewhere. Subordinate rules
are derived from principles deductively. It is considerations like these that
underpin Aristoxenus’ enthusiastic endorsement of what I shall call Aristo-
tle’s ‘same domain’ rule, according to which no dnéSetfis of what belongs to
a subject in one domain can be derived from principles proper to subjects
in another. In short, as Aristotle says, one cannot demonstrate €6 &wu
vévous petdfavra [cf. An. post. T5a38].

Aristoxenus lays great stress on this rule. To break it is d\MoTpLooyeiv
[32.20: cf. 32.27] or els Tiw bmepopiav épnlarew [44.17-18), and scientific
understanding cannot come that way. In so far as a staiement belongs to
harmonics, it mentions nothing that falls outside the domain defined by
the essence of the kind with which harmonics is concerned, 76 fippoopévor
and its species. Crucially, no laws describing the regular behaviour and
properties of what is melodic as such can be demonstrated from prinei-
ples expressing what is essential to things of another kind. Each principle
of harmonic science, we are told, must be both true and pawdpevor: it
must be such as to be accepted as a primary principle by atonors [44.9-
14].14 That is, it must express what is essentially involved in something’s
presenting itself to our hearing as melodic, not offer descriptions referring
to entities of another sort or even to sounds conccived under an aspect
which is not that presented to musical aiodnois. It may not, then, impose
rules based on a conception of sounds as movements of the air, differing
in the rapidity of their transmission or in the frequency of the impacts
that initiate them, since it is not as patterns of relative speeds or frequen-
cies that sequences of sounds present themselves to the ear as melodic or

14 Co.mpare for instance An, post. i 6, particularly 74b24-6: the dpxri of a demon-
stration is 16 wpliTov Tob yévors Tept 8 Beikvurar: xal Td\nBés ob mdv olxeiov. See also
81a38-b9.
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unmelodic. Nor, for the same reason, can harmonic rules be founded in
a representation of pitch-differences us ratios of numbers.!3 The entities,
properties, and relations mentioned in the dpxai must be exclusively ones
to which precisely articulated observation-statements would already need
to refer—statements saying just what it was about an experienced sct of
sounds that constituted it as melodic or as an instance of some specific
melodic kind.

Aristotle grounds his ‘same domain’ rule in considerations of just these
sorts, though of course without reference to the special domain of harmon-
ics. The reasoning is essentially simple. Any putative demonstration that
broke the rule would not display its conclusion, which asserts that some
property belongs to entities of a given kind, as flowing from the naturc
of the entities themselves and, hence, as being explaired by reference to
that nature. The link between any entity’s possession of that nature and
its possession of that property would remain merely contingeni, even if
the pseudo-demonstration showed in the light of something else that the
conclusion wes indeed true.16 If in fact vhe inherence of certaiu properties in
things of kind K cannot be demounstratively explained from dpxal express-
ing the ¢tcis of that kind, then either there is no such ¢éows and K is an
arbitrarily designated class of accidental aggregates, or else the properties
in question do not belong to things of kind K as such but only under some
description that applies to such things contingently (katéd cuppepnxds). 17

But Aristotle allows exceptions to the ‘same domain’ rule in cases where
one science falls under another in a specified manner. There are cases
where it is the task of one science to describe the perceived properties of
phenomena in a specific domain and the relations between these properties,
but that of another to explain why the properties belong to them and why
they are so related [see An. post. T5b14-20, 7629-15, 78b32-79a16]. The
situation seems to be this. The ‘empirical’ version of a science identifies
a range of properties that perception finds attached to subjects of a given
sort, The ‘explanatory’ version then identifies these properties as special
instances of a more generalised class of forms, instances whose perceptible
character derives from the inherence of the forms in the kind of perceptible

15 These issues are mentioned several times in book 1 in ch. 8-12, esp. 9.2-11,
12.4-32: see also it 32.19-28.

16 The statement at An. post. 75238 that one cannot demonstrate &§ dhov yévous
perdPavra is introduced with the particle dpa, indicating that it is the conclusion
of an argument and not a new assertion. ‘The argument is contained in the whole
of i 1-6. What I have said here is not even a summary or a paraphrase of those
chapters, but may serve to indicate their general drift.

17 See the forceful statement at An. post. 75228-34: cf. for instance, Phys.
192b28-32.
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matter under investigation, though they can; at least in principle, occur as
forms organising matter in other perceptible domains. These forms remain
what they are independently of the genus of matter on which they are
imposed, and their nature and relations can be studied in abstraction from
any such matter (though of course they cannot exist in separation from
matter of some determinate sort). The prime examples of forms that are
properly studied at this abstract level are the objects of mathematics, and
in each case the explanatory version of the sciences that Aristotle mentions
is a mathematical one.!8

We can extract the skeleton of an example from De sensu 439b19-440a6,
where Aristotle compares certain properties of colours and of sounds. He
offers the view (though it is not clear whether he endorses it) that the same
numerical ratios which characterise the relation between sounds that are
perceived jointly in certain special ways, also express the relation between
instances of the basic colour-types, dark and bright, when they are so re-
lated as to produce jointly certain perceptible results. Ke seems to suggest
that the acoustic and visual pheuomena expluined in terms of the same
numerical ratio may themselves be somechow analogous. The perceived
property is of course different in each case, since one is seen and the other
heard: but within its own percepiual domain, each is the analogue of the
other.

For the colours that are in the most well-ratioed numbers, like the
concords in the other case, appear to be the pleasantest of the
colours, ones like purple and scarlet and a few others of that sort
{for which reason the concords too are few), while those that are
not in numbers are the other colours.

Ta pév yap év aplpdis ebhoyioTols xpuipata, kabdwep €kel Tas cupdw
vias, va fifioTa Tdv Xpwpdiwy elval Sokolvra, olov 7O dhoupydv Kat
dowrkobv kat 6My’ d7Ta Foualra, 8 fivrep altidy xal ol cupdwria
Shiyar, 76 8& pi év dpiBpols TaMa xpiipata. [De sensu 439b32-440a3]

In cach case, then, the subordinate, empirical science classifies the prop-
erties by the way they appear to eye or ear. They appear as colours or
as sounds because of the characler of the matter in which they are present.
But the reason why they have their special perceived characteristics within

18 For valuable accounts of Aristotle’s views on these paired sciences, sce Lear
1982 and Lennox 1986, particularly 31-44, which builds on Lear’s approach.
But while they give substantial help with the question how mathematics makes
contact, in Aristotle’s view, with the empirical subject matter of physics, [ would
argue that Aristoxenus’ grounds for resisting Aristotle’s posilion with respect to
harmonics remain untouched. I discuss this resistance below.
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any domain, and are related in their own special ways to other properties
in that dimension (e.g., as concords stand to discords, or as primary and
attractive colours stand to muddy intermediates) is revealed through some
branch of mathematics. It is revealed when the perceived properties and
relations are shown to be instances, in particular types of matter, of mathe-
matical properties and relations, quantitative forms that can be abstracted
in the same way from each.

It is striking that when Aristotle needs an example of such pairs of sci-
ences, he finds it natural to turn to harmonics in its perceptual and mathe-
matical guises (explicitly twice, and by unplication in a third passage).19
Yet Aristoxenus rejects with the utmost vehemence the suggestion that
this relation holds, that the elvia of the phenomena which ‘perceptual’
harmonics classifies can be provided by mathematics or by mathematical
acoustics [ii 32.18-28: cf. i 9.2-11, 12.4-32].

He does so not because he disputes Aristotle’s theory of scientific expla-
nation, but precisely as a good Aristotelian, The phenomena harmonies
deseribes and classifies are the properties of groups of sounds heard as form-
ing a melodic sequence: ‘being melodic’ is a property of sounds presented
to the ear and exists nowhere else, and the properties that a melody has as
such are necessarily and essentially those grasped kata THv s atobrioews
bavraoiav [8.23, 9.2-3: cf. 48.22]. It may be true, Aristoxenus scems to
concede [cf. 1 9.2-11, 12.4-32], that the pitches of sounds are in fact deter-
mined physically by their velocities, or by some other quantitative variable.
It might even be open to him to accept, for instance, that the movements
causally responsible for sounds an octave apart stand to one another in the
ratio 2:1, those generating sounds a fourth apart are in the ratio 4:3. and so
on, as the Pythagoreans had proposed, and both Plato and the acoustic
scientists of the Lyceum agreed.20 But facts like these, in Aristoxenus’ view,
could in principle do nothing to explain why certain sequences of intervals
and not others present themselves to the car as melodic. There are no
mathematical reasons, or reasons within the province of physical acoustics,

19 An. post. 78b32-79a16, 87232-4: cf. 90a18-23. The other passages mentioned
above [75b14-20, 7629-13, 78b32-79al6] are also relevaut. It is only at 79al1-2
that the two sciences are described as dappovudy § Te padnuarict kat 1) kaza THv drory:
elsewhere they are épiBpnricd and Ta dpprovikd (or &pnovuid).

20 But to accept this would invite difficulties. Notably, since there is no mean
proportional between terms in superparticular ratio, that is, in one of the form
(n+1):n [see Boethius De mus. iii 11; Sect. can. props. 3, 16, 18], it would be
impossible to specify ratios of velocities belonging, for example, to notes an exact
half-tone apart. Aristoxenus insisted, but mathematical theorists denied, that the
tone and other superparticular intervals such as the fourth (4:3) can be divided
into equal parts.
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why there can be, for example, at most two notes between given notes a
fourth apart in a single scale-system, or why no more than two dieses can
be sung successively in the course of a melody, or why the lowest interval of
a tetrachord between fixed notes is always smaller than the highest, and
so on. Nor can such sciences explain why the boundaries of the genera lie
where they do, or why the melodic structure called the wvkvov cannot span
an interval equal to or greater than half the magnitude of a concordant
fourth. It is true that the boundaries of the genera and the limits of the mu-
kvév can be quantitatively specified (a fact that raises difficulties of its own,
to which I shall return). But the boundaries marked in this way correspond
to no distinctions that are mathematically significant: from a mathemat-
ical point of view their placing seems quite arbitrary; and mathematical
principles cannot show why melodically significant boundaries should lie
there, rather than somewhere else. Thus, it is a fact of musical experi-
ence, according to Aristoxenus, that the sequence of two quarter-tones is
heard as generically different from that of two intervals of one third of a
rone, while the latter sequence differs only in ypda, not in genus, from o
sequence of two semitones [see, e.g.. 50.22-51.1 with 48.21-26]. Nothing
in mathematics would lead us to expect this result nor can mathematical
laws explain it.

Indeed, nothing can explain it outside principles generalising or abstract-
ing from the perceived data of harmonics itself. For Aristoxenus, harmonic
truths are not to be explained by reference to something cxternal to our
perception of melodies. Rather, they are to be organised and understood
solely in terms of the system in which they themselves appear. The task of
harmonics is to reveal the structure of phenomena taken as phenomena,
to show that for something to be melodic is for it to fit within a certain
orderly system, and to describe that system’s anatomy. It is not to show
how the structure of the system is determined by something else, mathe-
matical or physical, because there is nothing that so determines it. It is an
independent essence, existing only in the realm of audible musical sound.
It is not an ordering of entities that ‘really’ exist in some more fundamental
domain, of which the heard sounds are just one aspect; nor is the ordering
one that can be abstracted without loss from the ‘material’ of sound and
transferred, even in principle, to another domain. The crucial relations can
no more be abstracted from the domain of the audible than can the relation
of sweet to bitter, for example, from the domain of taste.

Even among authors who espoused mathematical harmonics in Aristo-
tle’s sense, there were those who recognised a problem to be solved in this
connection. It could not just be assumed that the forms which appear as
propertics of melodic phenomena are the very same forms as those with
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which the mathematics of ratio and proportion concerns itself: in hearing
sounds as melodically related we plainly do not hear them as standing to
one another in certain classes of ratio. That they are indeed the same
forms is something that must be shown, a task that the writer of the Sectio
canonis at least undertook, however unsuccessfully, in the introduction to
the treatise [Menge 1916, 148-149: but sce chapter 8 in this volume].

I do not mean to imply, of course, that Aristoxenus’ stand on these
matters is impregnable. Several points could be urged against him, of
which two are worth mentioning here. First, he may have misconstrued
the Pythagorean conception of the relation between audible phenomena and
their mathematical counterparts. I shall not argue this question (though
for what it is worth, I do not think that he was wrong), since some of
his criticisms are in fact quite independent of the subtler nuances of inter-
pretation that these relations may be given. In particular, he claims as a
plain fact that there are significant differences between melodic systems,
scalar systems, and so0 on. to which no comparably significant mathemati-
cal distinctions correspond, and that there are rules of melodic sequence
whose mathematical counterparts could be derived from no rationally cormn-
pelling principle: from the mathematician’s point of view the rules must
seem merely arbitrary. Now the Pythagorcan ratios might be conceived as
analyses of relations between physical events distinet from the sounds they
cause. Alternatively, they might be conceived in various ways as character-
isations of the mathematical form of the melodic relations between musical
notes themselves. To Aristoxenus, however, such detalls are unimportant.
Any audible relation between sounds, or any relation between the ‘phys-
ical’ causes of the component pitches, could no doubt be deseribed in the
language of ratios. But if the rules of melodic progression turn out to be
purely accidental with regard to the principles of mathematics, or if in dis-
tinguishing between the mathematical counterparts of perceptually distinct
melodic forms we are making classifications that are mathematically arbi-
trary and unintelligible, these translations into mathematical terminology
will have achieved nothing. They will have brought us no nearer to the goal
of explaining the musical phenomena or of elucidating the grounds of their
coherence and order: this orderliness will, if anything, have been obscured
under the ‘accidents’ to which mathematical descriptions draw attention.

Secondly, however, it might be argued that Aristoxenus is mistaken in
supposing that the Pythagoreans intended, as he did, to analyse and coor-
dinate the rules and distinctions implicit in ordinary musical experience:
their real project was prescriptive rather than descriptive, concerned pri-
marily with the excogitation of mathematical or metaphysical ideals. There
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would probably be some truth in this accusation if, for example, Aristox-
enus’ main targets were theorists of a more or less Platonist persuasion.
But not all mathematical theorists were concerned solely with rational
paradigms. I would argue that Archytas, for one, was deeply interested in
the description, analysis, and ccordination of the systems implied in cur-
rent musical practice, as were such writers as Didymus and Ptolemy in later
antiquity. Others, it appears, were not: examples would be Plato himself.
at least in some of his moods, and later commentators such as Theon of
Smyrna. Certain mathematical writers—Eratosthenes, for instance, and
Theon's main source, Adrastus—seem to show truces of both approaches.
There was no uniform ‘Pythagorean’ project with a single, unambiguous
goal: mathematical analyses were offered by different authors for different
purposes. But in so far as mathematical theorists did share Aristoxenus’
ambition to describe and explain the credentials of melodic systems in fa-
miliar contemporary use, there can be little doubt that he had the better
of the argument, for the reasons given sbove. His approach enabled him
o identify and coordinate a far vicher collection of musical forms and dis
tinctions than the Pythagorean scheme of coucepts could even describe,
let alone subsume under mathematical principles. Even if Pythagoreans
and Platonists could offer a mathematical account—an analysis and an
explanation— of some properties essential to meclodic systems. still a vast
storehouse of properties and relations remained untouched.2!

2! The representation of pitch-relations as ratios was flexible enough to express
many different forms of attunement or sealar series, In the fourth century, three
distinct ‘generic’ versions were described by Archytas [Ptolemy, Harm. 30.9-
31.18 = Diels and Kranz 1951, i 428.15-37). and these differ again from the
‘Pythagorean diatonic’ of Philolaus (if we accept as genuine the disputed fragment
from Nicomachus. presented as the second paragraph of Diels and Kranz 1951,
i 408.11-410.10) and Plato [Tim. 35b-36b], which is the same as that implied in
Sect. can. props. 19-20. Different ones again were later offered by Eratosthenes
and Didymus, and with impressive sophistication by Ptolemy: for all these, see
Ptolemy, Harm. 70.5-74.3. But their mathematical principles, even Ptolemy’s,
could cope with relatively few tasks in the field of explanation. Atiempts were
made to account for the perceived difference between concord and discord [e.g.,
Porphyry. In harm. 107.15-108.21 = Diels and Kranz 1951, i 429.1-27; Menge
1916, 149.11-24: cf. [Aristotle] De aud. 803b26-804a9]. More importantly, the
Archytan theory of means [Porphyry, In harm. 93.5-17 = Diels and Kranz 1951,
i 435.19-436.13) was held by some authors to provide a rational basis for the
construction of well coordinated systems; and it could then be used to explain one
feature of a legitimate attunement that distinguishes it from improper ones—the
former and not the latter divides the octave proportionally (most clearly Plato,
Tim. 35b-36b: the same principles are also at work in Archytas’ own divisions).
Other authors found different principles to do similar work. Those adopted by
Ptolemy have features that arise from reflection on the special characteristics of
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Aristoxenus’ concept of these essentially melodic properties and rela-
tions is closely linked to what ke calls 8ivaps. He has no corresponding
adjective, but we can reasonably use ‘functional’ or ‘dynamic’ to describe
the relevant properties of notes, intervals, and sequences. The notion of
melodic 8vaps is the central pivot of Aristoxenus’ approach to his subject
in books 2 and 3. (The fact that it appears nowhere in book 1 constitutes
the most significant difference between its ideas and those of the presum-
ably later treatise.) It is too large a subject to be explored fully here, but a
sketch is essential. The subject is best approached through the contrasts
Aristoxenus draws between Suvdpers on the one hand and purely quanti-
tative features of notes and intervals on the other, particularly what he
calls the peyébn (magnitudes) of intervals. A pitched sound may take its
place in a melody by being perceived, for example, in the character of the
note called Auxav6s—that is, the note immediately below the note péon
which is the principal focus of the system. To be Ayxavds is not to be a
sound of any particular pitch. Nor is it even to be a sound standing at an
interval of some definite size (péyebos) below péun. That is. perceiving a
note as Mxavds is not identical with perceiving it as a note at such and
such a distance below péon. Our perception of a note’s melodic function,
its 8vaus, is distinet from and may not even include a percepiion of the
magnitudes of the intervals between it and othier notes: in fact the note
Axavds may stand, according to Aristoxenus, at any distance from a tone
to a ditone (inclusive) below péon. Its being Auxavés and so its finding
a genuinely melodic role depends only on its being perceived within the
prevailing system as the note between which and péon no other note can
melodically be inserted.22 (Méon, of course, is also dynamically determined,
and so is every other note in the system: all notes exist in their relations to
one another, relations constituted partly by their sequential order, partly

superparticular ratios [see esp. Harm. i 7}, whose privileged status was recognised
before Archytas, though he gave it new emphasis [cf. Harm. i 13}: but they do
not depend on the Archytan theory of means. relying instead on applications
of several subtle and distinct conceptions of mathematical ‘equality’ [see Harm.
i 7, 15, 16). But nonc of the other essential features of melodic systems as
Aristoxenus identified them could be accounted for by such purely mathematical
expedients. Ptolemy is commendably frank about this, despite the ‘rationalistic’
ambitions declared in Harm. i 2. The point is most explicit in Harm. i 15, where he
distinguishes sharply between ‘principles of reason’ and ‘theses based on agreed
pereeption’, and insists that these are independent and equally indispensible
starting-points for the derivation of properly ordered systems of attunement. On
Archytas’ own conception of the relations between mathematical principles and
the data of experience, see Barker 1989.

22 Aristoxenus discusses and defends his position elaborately in 46.24-50.1.
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by relations of concordance between certain fundamental notes, and partly
by the ways in which the actual locus of one note, within the boundaries of
these concords, carries implications for the positioning of the others.)

To take another example, a chromatic sequence is not to be defined as
an ordering of some particular set of intervallic magnitudes nor even as
a disjunction of such orderings. A chromatic sequence is essentially one
heard as having a certain melodic character, which it is the business of
trained musical perception to recognise. That character is preserved no
matter which of indefinitely many different sets of magnitudes its intervals
may possess within determinate ranges: it is this character that constitutes
its Sivapis as a form of melody. and it is only when we have recognised this
character as definitive of the chiromatic that we can begin to enquire which
sets of intervallic magnitudes, in which melodic contexts. in fact present
it to the ear [see 48.15-49.2]. Again, the so-called wukvév is not in essence a
pair of intervals of such and such a size, or even one with a determinate
range of magnitude. In fact all wukvd do fall within a determinate range
[50.15-18] bLat it is not this fact thar defiaes them as such, nor is it iu
that character that they are perceived as Tukvd. A Tukvov is to be defined
as a pair of intervals that presents to perception a certain character of
sound [wukvol Tiwds darf: 48.30), and it is in Laving that sort of sound,
not in being of some size or other, that a wukvév plays its dynamic part
in melody and affects the melodic character of what we hear. Conversely.
two intervals of equal size may differ in 8tvapis by differing in their locus
within the system or in the genus of the system to which they are heard
as belonging [see, for instance, 47.29-48.6]: this difference will determine
distinct melodic roles for cach of them and different possibilitics for melodic
continuation from them.

In general, if we identify the absolute pitches of sounds in a sequence
or spell out the sizes of the intervals between them, we are not thereby giv-
ing an explication or analysis of the fact that they form a melodic series or
that they possess some specific melodic character [see 40.11-24]. In hearing
pitches as melody it is not these features as such that we attend to. Rather,
their melodic character depends on their being heard in determinate dy-
namic roles that form a consistent pattern of reciprocal relations, relations
which cannot be described in other than dynamic terms. The language of
harmonic Suvdpets cannot be translated into that of peyédn. A basic task
of the student of harmonics is to learn to identify the melodie relations he
hears under their dynamic categories, since it as Suvdpeis, not as peyéén,
that they constitute the data that he must come to understand. Harmonics
seeks to articulate the system in which the dynamic relations exist; to ex-
plore the implications, for the structure in which it occurs, of a note’s being
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heard as Axavds, a sequence’s being heard as chromatic, a pair of intervals’
being heard as a wukdv, and so on; and to show how these implications
arise from a unified set of dpxal thai express the plors of melody. That
dynamic relations have these specifically melodic properties involves and
arises from their existence as elements in that ¢icis which is articulated by
the theorist as a systematically integrated relational structure.23

In the context of Aristoxenus’ insistence on the primacy of perception,
this entails that individual instances of the Suvdpers with which he is con-
cerned are themselves objects of perception. The Suvdpers must be present
as such to ordinary melodic experience and cannot exist only as concepts
of reflection or theoretical constructs of the harmonice scientisi. Harmonices
studies the melodic: being melodic is a property only of sounds as heard,
and to be melodic is to fall under dynamic descriptions of the sorts I have
sketched. This raises problems of two soris, First, is the claim the Swdpes
are objects of perception un intelligible and plausible one? And secondly,
is Aristoxenus consistent in maintaining it? One passage, at least, suggests
oitherwise.

The first question is perhaps tengential to an exposiiion of Aristoxenus’
ideas, but it is worth a moment’s attention. One might argue that the
directly perceived character of a sound must be limited to such features as
its pitch, timbre, and volume, that is, to features determined by the physical
processes through which it impinges on the ear. The intricate pattern of
dynamic relations that Aristoxenus conceives cannot exist in the physical
event of sensory reception and, hence, a note’s melodic 8tvaprs—which
consists, precisely, in its place within that network of relations—cannot be
part of our perceptual experience of it. The large issues raised by such
argument cannot be pursued in any depth bhere. So I shall be dogmatic.

The restriction of direct perception to a grasp of the so-called proper
objects of each sense, thongh traces of it may be found in philosophers
as eminent as Aristotle, seems to me quite without foundation. We hear
sounds as standing in certain relations to one another, and these include
relations of melodic implication just as surely as they include relutions of
pitch and loudness: similarly, we see things in visual relations, not just of
colour and size, but also of symmetry and pattern. Of course, our reception
of these relational properties is a complex matter, and it would be legit-
imate to set aside the expression ‘indirect perception’ to describe it just so
long as this description does not serve surreptitiously to insinuate that it is

2 The striking orderliness (vdfis) of uélos is emphasised at 5.23-4: compare the
description of the $uows Tol owvexois at 27.17-33. References to the ¢ioLs, of péres
and of $e2gdia and of & hppoopévev recur frequently in this connection throughout
the Harm. elem.
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not really perception at all. In the case of sequences of sounds, such percep-
tion is conditioned by (at least) short-tern1 memory, generating a complex
within which the relations are grasped. Again, our capacity to engage in it
can be heightened and sophisticated by tralning. Both of these are facts
about which Aristoxenus is clear and emphatic [see 38.31-39.3, 33.1-26}.
But there is no reason why they should impugn the status of these relations
as inhering in what is perceived. A melody is something heard: its char-
acter as melody is not something intellectually constructed and imposed
from outside our perceptual resources onto what is given to us only as a
set of differently pitched sounds. To say that it is would imply that what
malkes something melodic is a structure discernible only by the intellect,
2 set of vonrai alvias: such a Platonist or Pythagorean approach leaves it
wholly mysterious how we can tell that something is a melody without the
least recourse either to measurement and mathematical analysis or to the
sophisticated investigations of Aristoxenian musicology. It would also fail
20 explain how Aristoxenian or similar conceptuzlisations can be recognised
as aceurste or inaccurate articuladous of whal we ourselves experience.

Whatever the truth about these issues may be, Arisioxenus is plainly
comumitted in most of books 2 and 3 to the thesis that melodic Suvdpels are
indeed given to perception, and that it is in hearing sounds as related in
these ‘dynamic’ ways that we hear them as forming a melody. But one
passage can be read as denying this:

The project depends on wwo things, hearing and reason. Through
hearing we assess the magnitudes of the intervals, and through rea-
son we study their functions.

‘AvdyeTar 8' ) mpaypateia els 8to, els e Ty droly kal els Tiv Bk
volay. T pév y&p dxofj kpivopey Ta vy SaoTnpdrav peyédn, 71 8¢
Sravolq Sswpolipey Tas TobTwy Suvdpels. [33.4~8: Macran emends ToU"
7w to Tév $86yywy, but unnecessarily]

This suggests that only the quantitative aspects of intervals are detected
by the hearing, while all grasp of Suvdpes lies in the province of SLdVOfo
(inteliectual reflection). Now if that is what Aristoxenus meant and if
anything in his procedures hung on it, it would be the ruin of his science. If:
ilie hearing can discriminate only intervallic peyéfn, it can have no grasp of
any of the major distinctions that are said to determine melodic form. ]%ut.
the immediate continuation of our passage makes such an interpretation
impossible. At 33.32-34.10 it is said that we perceive (aloBaviueda) such
things as the differences between genera, the differences between intervals of
the same size lying in different parts of the system, the difference between
two placings of an interval such that one, but not the other, creates a
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modulation; and all these are differences of Sivajts, not of péysfos, or of
anything reducible to the quantitative.

So what do the sentences quoted mean? [ think the answer is clear
enough. Aristoxenus is not concerned here with the way in which we stan-
dardly percesive melody and melodic relations, He is discussing the special
resources we must deploy in order to gencrate the analyses characteristic of
harmonic science (wpaypaveia, the project). To hear a melody is to hear
sounds in certain dynamic relations: but to articulate what these relations
are and how they fit together demands reflection (Sudvola). That seems
clear and unobjectionable. On the other hand, we do not hear something
as melody by hearing its notes as standing to one another at certain in-
tervallic distances. But there are certain distances at which, as a matter of
fact, they stand in any given case; and the identification of these distances
has a part to play in harmonic analysis. Now this is not something that
can be achieved by 8udvoia: io say that it is would again be to lapse into
Platonism or Pythagoreanism by supposing that given melodic relations
must be associated with specific quantitative values for mathematical er
other intellectual reasons.2® We can discover what quantitative relations
hold between melodicaily related notes only through perception, by devis-
ing a technique of auditory measurement that enables us to find what the
quantities in fact are. But it musi be emphasised—and Aristoxenus un-
derlines it repeatedly—that though the ear is capable of these quantitative
discriminations, and though their results help in the scientific articulation
of harmonic structures, they are no part of the original perception of a
sequence as melodic. Here is Aristoxenus in full flow:

The fact that the perceptual discrimination of the magnitudes as
such is no part {o08év éom pépos) of the complete understanding
lof péhos] was stated in outline at the start, but is easy to see from
what I shall say next: for neither the Suvdpers of the teirachords, nor
those of the notes, nor the differences between the genera, nor, to
put it briefly, the differences between the composite and the incom-
posite, nor the simple and the modulating, nor the styles of melodic
composition, nor one might say anything else whatever, becomes
known through the magnitudes as such. [40.11-24]

24 See in particular Aristoxenus’ contrast between harmonics and geometry [33.10~
26] which he seems to have developed out of considerations like thase discussed
by Aristotle in An. post. i 12, Phys. ii 2. Aristoxenus’ position is analysed, with
this con)lpa.rison in mind, by Didymus in Porphyry, In harm. 27.17-28.26 (esp.
28.9-19).
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The knowledge and understanding of which Aristoxenus speaks depend on
principles abstracted from what is essential to our perception of the melodic
character of given sequences. Percepiion of magnitudes contributes not at
all to this understanding. Hence, the perceptions that do so contribute
are exclusively qualitative and dynamic. The perception of magnitudes as
such, which we might call calculative perception, is a scientific resource
that enables us to identify quantitatively the ranges within which given
dynamic properties are found. It thereby gives some help in mapping
the interrelations of Suvdyels, but it has nothing to offer to the project
of discovering and articulating the nature of these Suvdpeis themselves.
Perceiving melodic 8uvdpets and perceiving intervallic peyéfn are entirely
distirct operations.

Let us review the gist of this part of our discussion. To hear a set of
sounds as a melody is to hear its constituent notes as standing in certain
intrinsically melodic relations, relations of the sort we are calling dynamic.
Harmonics seeks to articulate precisely the nature of the melodic Swdpeis
and the ways in which they are reluted, to deseribe fully the anatomy of
the system of relations that they compose, and to spell out the principles of
behaviour by which these relations are governed. These principles express
the nature of péos as such: from them foilow special and subordinate rules
such as those demonstrated in book 3. As a matter of inethod, the princi-
ples are abstracted inductively from a careful survey of perceived instances:
they must be such that perception, not just the abstract intellect, will recog-
nise their appropriateness and authority as dpxal [44.11~13]. As a matter of
metaphysics, it is because the principles are as they are, because the essence
of pé)os is as it is, that we hear certain scquences and not others as melodic
and discriminate perceptually in the way we do, for example, between the
various generic forms. It follows from Aristoxenus’ phenomenalism, which
is grounded in his rigid adherence to Aristotle’s ‘same domain’ rule, that
nothing can stand as an dpx7 and assert for instance that every melodic
sequence necessarily has such and such a property unless an instance of the
inherence of that property in a sequence would be recognisable as such by
perception. More than that, it must be recognisable as such by melodic
perception, not just by the sort of perception that I have called calculative:
it must be recognisable as oue of the properties we discriminate in the act
of hearing something as 2 melody.

Now these propertics, as I have tediously repeated, are dynamie proper-
ties: they are not, as such. quantitative features of intervals. In hearing
melody, we may hear, for example, a sequence presenting the character of
the enharmonic wukvév: and it is no part of such hearing to notice that



214 ANDREW D. BARKER

its constituent intervals span exactly a quarter-tone each. Indeed, as Aris-
toxenus emphasises, the subintervals may not always be of just that size:
the enharmonic character on which attention focusses is preserved so long
as the pair of intervals falls somewhere within a certain range of quantita-
tive variation. The half-tone wukvév, broken down into two quarter-tones,
is merely his favoured instantiation of this enharmonic sequence [see, for
instance, 49.10-21}.

It would be natural to draw the conclusion that the relation between a
sequence’s perceived quantitative features and its melodic ones is wholly
contingent. Further, if melodic properties are neither constituted by nor
inferable from quantitative ones, then by the ‘same domain’ rule the latter
should apparently not even be mentioned in any of the classes of proposition
proper to the science—not in the ohservation-statements from which the
apyal are inductively abstracted, nor in the dpxal themselves, not in either
the premisses or the conclusions of the apodeictic demonstrations. In that
case assessments of the magnitudes and statements about them seem to
have no place in the science. The fact is, however, that in Aristoxenus’
actual text they recur continually. What roie can such propositions have?

We shall look at his treatment of them in a little more detail shortly. But
first we must consider briefly a siratagem that promises to provide a route
between dynamic and quantitative propositions, a way of showing that
they are after all essentially and not merely contingently related. I have
tried to make sense of this stratagem elsewhere [Barker 1984, esp. 52-62],
but I am increasingly doubtful about its credentials. The main effort is to
persuade us that even if some of Aristoxenus' statements about magnitudes
are methodologically anomalous, still there remains a large group that can
be intelligibly accommodated into his science. Let us assume two things:
(2) that the relations of concord and discord are properly functional or
melodic (that, I think, is uncontroversial); and (b) that though melodic
perception does not identify magnitudes as such, it nevertheless does have
within its scope the relations ‘larger than’, ‘smaller than’, and ‘equal to’,
as applied to intervals.

These assumptions will get us a surprisingly long way. I shall not describe
the route in detail. But (i) they allow us to distinguish the three primary
concords, the octave, the fifth, and the fourih, as respectively the third-
smallest, the second-smallest, and the smallest of the concords presented to
perception; moreover, (ii) they enable us to identify the octave as the sum of
the fourth and the fifth; and (iii) to draw attention to the interval by which
the fifth exceeds the fourth, and which is called the Tévos or tone. Finally
(iv) Aristoxenus offers a method [Harm. elem. 55.8-58.5: cf. Euclid(?),
Sectio can. prop. 17}, proceeding through the construction of concordant
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fourths and fifths, for determining the size of the fourth relative to the tone
(it is, allegedly, exactly two tones and a half); and by further, similar steps,
we can assign magnitudes measured by the tone to all intervals that are
a half-tone or its multiples.

Propositions correlating melodic pheromena with sequences involving
intervals other than these remain anomalous. But something scems to
have been achieved, for we have established links of a non-contingent kind
between melodic properties on the one hand and magnitudes on the other:
for instance, if an interval presents itself to perception as an instance of
the smallest perceptible concord, then it is an interval that ‘calculative’
perception will assess as spauning two tones and a half. Some quantitative
propositions are after all derivable from functional ones.

But this comforting conclusion cannot be allowed to stand, since it rests
on an assumption whose methodological status is itself open to question.
The assumption is made explicit by Aristoxenus at 53.3-11: this passage
states that the magnitude of each kind of perecived concord. though not
that of each kind of discord, is fixed and determinate, or so nearly o that
it makes no difference. That is, there may be soine variation in the size
of interval capable of instantiating a given perceived type of discordant
relation, but a given concordant relation can be instantinted in an interval
of only one size or something very close to it indeed.

The development of artificially tempered tuning systems since the six-
teenth century strongly suggests that this proposition is false.25 But let
us suppose that it is true and that we can check its truth aguinst our
experience. The trouble is that if it is true, it scems to be a truth of a
wholly contingent sort. It is not implicit in our perception of scmething
as n concord that this concord admits no variation in magnitude, nor, cer-
tainly, would Aristoxenus have supposed that it was: his statement of the
proposition

émel 8¢ TG SwaoThpaTikay peyeddv Ta pév TOV oupdrvy firoL Hhws
otk Exew Boketl Téwov dAN' & peyébel dpioar [55.3-6]

is noticeably tentative-—it is no kind of necessary truth. The alleged fuct
might be verifiable through experience, but that experience must be built
out of presentations that are not exclusively those of melodic properties
as such.

25 The problems that led to the development of tempered systems and the theo-
retical controversies that surrounded them are elearly and vividly described in
Walker 1978,
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Aristoxenus faces a dilemma. Either his propositions about tones, half-
tones, and so on are genuinely concerned with determinate magnitudes (in
which case they stand in no essential relation to our perceptions and con-
ceptions of melodic phenomena as such) or they are shorthand expressions
of relations that are properly melodic (in which case they only pretend
to say something about determinate intervallic distances). Even in these
most favourable cases, the attempt to build a necessitating bridge between
functional and quantitative propositions must fail.

Quantitative propositions appear in Aristoxenus’ work in various roles,
but their task is primarily to establish correlations between specific melodic
properties and particular magnitudes or ranges of magnitude. This is
exactly what Aristoxenus’ own principles scem to make methodologically
suspect. Before we pursue the matter further, there are three preliminary
points that need some emphasis. First, the problem is not (or not only) that
quantitative propositions cannot be demonstrated from functional ones, or
the converse. It would be entirely within the rules to establish their cor-
relations inductively, as Aristoxenus generally seems to do. The problem
is that the necessary information about magnitudes is drawn from observa-
tions that are not essentially melodic: they introduce facts drawn from a
different domain.

Second, we are not, concerned here with magnitudes that are problemazic
because they are not given to perceptual experience: they are not relative
rates of vibration or anything of that sort. They are heard and identified by
ear, but not as intrinsically melodic properties. Quantitative relations are
never such that a set of notes perceived as standing in some such relation is
thereby perceived as making melodic sense or sense of some specific melodic
sort.

Third, I must underline the fact that Aristoxenus’ deployment of quanti-
tative propositions is far from being just incidental to what he is doing.
The claims I have drawn on about the centrality of 8ovapws and the irrele-
vance of peyén to an understanding of it can be exemplified in a number
of passages from about the middle of book 2 onwards. Yet this is hardly
what we would expect from the way book 2 set out, after a short discursive
introduction: here Aristoxenus seems to go out of his way to emphasise
how crucial the ear’s quantitative judgements are to the conduct of the
science and how important it is that the student should be trained to make
them accurately.

Thus, in the passage beginning at 32.18 we find those scathing remarks
about people who try to proceed from altiaw foreign to the domain (de-
scribed as dAoTpiodoyolvtes and dAoTpuwtdrTous Aoyous Aéyovres), and
about others who neglect the need for proper dné8eiéis. Aristoxenus, by
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contrast, will adopt dpxal for his demonstrations that are all ¢awodpeva
Toig épweipols pouvoikiis, Given all I have said, we would be surprised to
find much emphasis on peyéln here. Yet he goes on at once, in another
passage we have already reviewed, to assert that the practice of the science
depends on two things, dkorj and Sudvoia: through dxor), he says, we assess
{xplvouev) the magnitudes of the intervals, and through Sidvola we appre-
hend (Bewpobpev) their Swvdpers. I have argued that this does not imply
that Suvdpels are inaccessible to perception, nor that hearing a sequence’s
melodic properties involves hearing as such the magnitudes instantiating
it: but plainly it does assign sume crucial role in harmonic science, if not
in ordinary musical listening, to the identification of peyéén. By way of
an example of the role in which such assessment appears, we may take his
remark a page or so later [35.10-17} to the effect that his predecessors had
neglected the task of identifving the point at which chromatic divisions
of the tetrachord begin and enharmonic ones end. No sense can be made
of this task unless it is that of picking out the magaitude of the small-
est chromatic mukvdv, a task that Aristoxesus does indeed undertake jsce
50.25-51.1).

We cannot solve the problem by arguing that Aristoxenus changed his
mind half-way through book 2. Propositions concerning magnitudes con-
tiuue to appear throughout that book and in book 3. I have argued [Barker
1984, esp. 62] that the quantitative form of many propositions in book 3
can be taken exempli gratia and their import reinterpreted functionally,
but even so the difficulty remains. Towards the end of the third book. in
a long and ill-tempered digression, he argues [68.13-69.28] that harmonic
science must be concerned in the first place with Suvdyers. not peyén, since
its objects must be determinate.?6 In this sense Suvdpers are determinate
and peyédn are not: that is, there is a unique set of dynamic relations, but
not of quantitative ones, by which any given kind of melodic phenomenon
is to be defined. But in almost the same breath [69.22-28] he draws the
conclusion that progressions of melodically successive intervals must be
identified for just one xpda at a time; and that claim makes sense only if
the identification is quantitatively conceived. The dynamie properties he
has in mind are common to sequences in more than one xpéa: that indeed
is why they are determinate, in that definite general rules concerning them
can be formulated. It is the magnitudes of intervals instantiating them that

% The emphasis on the determinacy of the object of scientific understanding
and the terms in which the discussion is couched may echo Plato, Phil. 1Ge-
17c: relations between Aristoxenus' treatise and the Philebus are discussed in
Kucharski 1959. But the immediate source here may be Aristotle, specifically
An. post. 86a3-T.



218 ANDREW D. BARKER

vary from xpéa to xpéa and cannot be specified for all, or for several, at
once.

Despite all T said earlier, irreducibly quantitative propositions are as
deeply embedded in the treatise as are dynamic ones. They apparently
describe two different domains of perceptual experience. Now the ways
in which harmonics can approach these domains are not parallel. Let us
consider them first separately, and then in relation to one another.

First, Buvdueis are objects of melodic perception. By refiection on them
we proceed inductively to definitions of the Suvdpels and rules governing
their interrelations.

Second, quantitative assessments of intervals are also made by ear. But
perceptions of intervallic magnitudes are not as such intrinsic to our ex-
perience of melody or melodic form. Hence, no rules of melodic progression
or the like can be derived (inductively or otherwise) just from remembered
perceptions of strings of peyédn. Quantitative hearing as such does not
discriminate the melodic from the unmelodic at all.

But third, what Aristoxenus apparently thinks we can do is to esiablish,
inductively, correlations between specified dynamic relations and the quan-
titative relations in which they are materially instantiated. It may turn out,
and indeed it does, that 2 given dynamic relation can appear only in notes
standing at distances within a determinate range of magnitude: yet there
is nothing in the dynamic relations as such to ensure that this must be so.

Then, if we can formulate rules governing such correlations, what stand-
ing have they in the science? They form no part of a definition of the
essence or ¢ioLs of melody: they are neither dpxai proper to the science
nor propositions derivable demonstratively from dpxal, precisely because
they serve to span the gap between one domain, one experienced ‘kind’,
and another. We may appropriately call them bridging rules but that is
just a name: it should not be allowed to disguise the fact that Aristoxenus
himself has no equivalent terminology, nor that they constitute an uncom-
fortable irregularity in the smooth surface of the scientific structure as he
conceives it.

There are some slight signs, I think, that Aristoxenus was himself half-
aware of a distinction between proper dpxal and the propositions I am
calling bridging rules. He does not articulate it; but the language in which
he expresses propositions of the two sorts does something to encourage the
belief that he approached them in rather different frames of mind, whether
he knew why or not. If the distinction did indeed have an influence on
his modes of expression, we would expect it to appear most clearly in
his handling of such notions as necessity and necessary connection. We
would anticipate that necessity-terms would appear in propositions dealing
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with relations between melodic Suvdpets, but would be absent or modified
in those correlating Suvdpeils and peyédy. Unfortunately, a survey of cases
does not give unambiguous resulis, and I place little weight on the statistics
reported below. In many cases relevant propositions are introduced only
with unilluminating indicative verbs. In others there might well be dispute
about the class—domain-bridging or purely dynamic—into which a given
proposition falls: the differences are not always as clear-cut as my remarks
may have suggested. Since [ do not want to over-emphasise the significance
of my findings, I shall present them very briefly.

First, we might anticipate that uses of the verb cupBaivev indicate some-
thing less than full-blooded neccessity. There are some twenty-nine oc-
currences in books 2-3, of which five are casual and irrelevant, Of the
rest, I would construe nineteen as expressing relations between peyéén and
Swvdpers, Only three plainly concern essential links between dynamic prop-
erties: two are doubtful.

Turning to the words most obviously expressive of necessity, dvdyky and
dvaykaios, these appear twenty-six times, Ten cases are irrelevant (three
being quite informal, two mathematical, and five representing logical re-
lations). None expressly links peyéfn with Sumdipets, though one may be
accounted doubiful. Fifteen scem to indicate relations between Swidpes
themselves,

These results look straightforward, but the amount of interpretation be-
hind them is such that they must be treated with extreme caution. Never-
theless, they give a little tentative and provisional support to the hypothesis
that Aristoxenus was not wholly unaware of the distinction I have made.
To draw attention to the distinction, however, is not to answer the ques-
tion how the domain-bridging rules are to be accommodated smoothly into
Aristoxenus’ enterprise: the problem is re-described rather than eliminated.

But perhaps we may get more help from Aristotle than from our own un-
aided wits. The problems we have encountered in Aristoxenus are already
implicis, I suggest, in authentic Aristotelian views concerning the relation
of matter to form; and Aristoxenus’ two major categorics, the quantitative
and the dynamic, do seem to invite representation under these Aristotelian
headings.

Thus, the melodic, defined dynamically, is evidently a formal essence. As
such it requires matter of some specific kind for its instantiation and this
must be the movement of the voice in the dimension of pitch. (Aristides
Quintilianus helpfully describes kurjois duvfis as the in povowkfis [De mus.
108.18).) Further, it turns out that any particular species of melodic se-
quence requires for its instantiation a set of magnitudes within some de-
terminate range in this dimension, if not ones that are uniquely fixed at
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definite values. But the thrust of Aristoxenus’ remarks about Suvdpets is
plainly that the definition of such a species of melodic sequence does not as
such import any reference to the magritudes that are its ‘matter’—which
is not, of course, to deny the Aristotelian view that there are some sorts of
things which do demand such reference in their definition {sece, e.g., Meta.
viii 2-3]. The best statement of the sort of relation that may be conceived
as holding between melodic essences and the appropriate peyéfn is perhaps
Aristotle’s account of relations between form and matter in Phys. ii 9. The
existence of suitable matter is necessary for the instantiation of a given
form but is not sufficient for it, nor even a part or an aspect of it.

But what kind of necessity is this? Not, at any rate, one that can be dis-
played through the logical connections of apodeictic demonstration: Aris-
toxenus, at least, could certainly not regard it so, whatever may have been
true of Aristotle. It is a sort of material, even contingent necessity. But
what can that mean?

The wmatter of which a thing of a determinate natural kind is constituted
is as such only potentially an instance of the kind. But though it is only
potential, its being potentially that sort of thing marks it off from matter
of other varieties or in other types of arrangement. Not just any type of
mnaterial complex can be a tree or a bird or a thunderstorm: there is some
sort of necessity in the fact that only this kind of matter is potentially that
kind of thing.

Let us consider, briefly and impressionistically, how this relation is han-
dled in Aristotle’s reflections on organisms. An organism’s body, conceived
materially, is potentially an organism: its actually being a living organism,
its possession of soul, is the appropriate ‘actualisation of a body possessing
organs’. The student of the soul, the person who investigates the activi-
ties in which only living things engage, may choose to study them in the
abstract, in their essence and their relations to one another. His analysis of
sensation, for example, may bring out the fact that it is the reception of
form without matter, that a perceiver’s various senses are not independent
perceivers, that sensation is a precondition of ¢avracla and $avracia of
thought, and so on.27 But his enquiry will be incomplete if it fails to con-
sider also the material conditions under which sensation is possible, to ask
what organs are needed for secing, hearing, and the rest, and to consider
what material constitutions they require. No organism can sce if it lacks
eyes and nothing can be an eye unless it fulfils inier alia certain material
conditions.

27 These examples are all taken, of course, from De an. ii-iii.
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In cases like this we are faced once again with a kind of natural necessity
that cannot properly be presented ss a necessity of logic, unless of course
an account of an entity’s matter is intrinsically involved in the definition
of its essence along with the account of its form. We have noted that
Aristotle recognises cases where this last condition is met, but in ones of
the sort we are fucing here the possibility is unhelpful. No doubt we could
just stipulate that an account of the cye’s material constitution must be
included in what we are prepared to call its complete definition. Similarly,
we could decide to include in a definition of the note huxavds, along with its
formal, dynamic properties, an account of the ranges of magnitude within
which a Auxavés must stand in relation to other notes in order to be capable
of playing the melodic roles that the dynamic properties identify. But the
problem would only be disguised: the definition would merely place two
sorts of description side by side without revealing how the kind so defined
is one kind and not two whose classes of instances just happen to coincide
or overlap [see, e.g., An. post. STa38-b4].28

Aristoxenus’ difficulty can then be stated adeguaiely in Aristotelian
terms; and if it threatens the coherence of his enterprise, Aristotle’s own
scientific projects in biology and elsewhere must be similarly at risk. It
is all very well for Aristoile to say that the natural scientist must treat
a thing’s nature as comprising its matter as well as its form, though the
latter is more important; or that the relation between matter and form is
such that the form is essence and end, while the matter is what is necessary
if the end is to be attained [see Phys. ii 1 and 9]. The fact remains that this
necessity cannot be a matter of logic, and that the relation between a form
and its material conditions cannot be the object of scientific dwobelfis. It is
open to Aristoxenus to treat his Svvdpers as the correlate of Aristotelian
formal essences and his peyédn as the correlate of matter. Hence, he can
stand by his thesis that no contribution towards an understanding of the
essence of pélos is made by the perceptual grasp of intervallic magnitudes.
Equally, since his science is a study of a class of perceptibles, not of abstract

2 Lennox [1986, 34] puts the point clearly:

The problem with offering a purely functional account of (say) man is
that it gives the impression that his soul is only incidentally related to
his body. But this is a false impression—a man is an animal of a certain
sort, a specific perceptive being, requiring precisely structured organs to
function properly. His psychological and physiological activities are siniply
the actual realisation of his specific bodily structure.

But. the last sentence quoted is not a solution to the diffienlty I am indicating,

only a different way of expressing it. What is it, in point of scientific method,
that can show the truth of such a claim?
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or purely intelligible objects, it will be incomplete if it fails to discuss the
UAn required for this essence’s instantiation both in general (where it is the
kuwiows dwriis katd Téwov) and for each type of dynamic property that a
melodic sequence can as such display {where it is a range of magnitudes
or distances in the Témos within which the voice can move). Essence and
material condition, Suvdyels and peyédy, can be correlated in a law-like
way by inductive generalisations from experience. The accusation that
this procedure either breaks the ‘same domain’ rule, or more simply just
places the results of two different scientific programmes side by side without
demonstrative justification, can be met if and only if Suvdpeis and peyébn
are not after all two kinds (yévn), the inhabitants of two distinct domains,
but are complementary aspects of just one. The study of muscle and bone,
after all, seems to belong to the same science as does the study of animal
movement; and so would the matier and the form of natural entities of any
kind that are the subject of a coherent programme of investigation. If this
is the direction in which we should be led, the result will be Aristotelian
without a doubt; but it is one that leads to further difficulties. The ‘same
domain’ rule, on which Aristoxenus takes so firm a stand, is no longer the
clear and justifiable injunction that it seemed to be, In the case of domains,
what is sameness?2?

3. Essence and history

It is casy to accuse Aristoxenus of presenting prejudice in the guise of sci-
ence, His conservative leanings are well known: in insisting that pédog hasa
fized nature, from which it follows that certain sequences are melodic while
others are not, is he merely trying to shore up established practices against
the perversions of modernism with the impressive but empty paraphernalia
of pseudo-scientific argument? Can there be any justification for his thesis
that 76 fppoopérov is a real and objective dlois, not just the invention of
arbitrary human taste or whim? After all, it seens implicit in his procedure
that what is perceived as melody is melody: Cun he properly insist that
some sequence is intrinsically non-melodic, if someone else asserts that to
his ear it is part of a perfectly acceptable melody?

These difficulties can probably not be neutralised completely. It is strik-
ing, however, that while Aristoxenus is free with his abuse of predecessors
who have failed in point of scientific method or who have given faulty

29 This is a question I shall leave unresolved. I it has an answer, an extension of
the analyses offered in Lennox 1986 may offer the best approach. The remainder
of this paper is by way of a coda: it has something to say about the issues aired
in this section but does not continue the argument directly.
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quantitative assessments of certain intervals, and while he disparages per-
formers who play out of tune and of conroisseurs who prefer saccharine,
quasi-chromatic versions of the enharmonic to the ‘noble’ one that he him-
self admires, nowhere does he suggest that there are those whose ears per-
versely accept as melodic something that in fact is not. On the contrary, he
goes to great lengths to accommodate all aesthetic preferences, including
ones that he himself finds distasteful. There is a best form of the enhar-
monic, for example, but its excellence is not demonstrated within harmonic
science (though Aristoxenus believes that its merits will gradually become
clear to people who attend to it carefully and often): the nature of pélos as
such is neutral between melodies in good and in bad taste. It discriminates
only what is a meledy, whether good or bad, from what is not, and se-
quences of one melodic form or species from those of another [cf. 40.8-18
and 23.3-22],

Aristoxenus’ overall enterprise, therefore, involves from the start two lev-
els of judgement, distinguishing first what is melodic and secondly, within
that class, what is admirable or ftung for given musical purpuses. The
sphere of harmnonics, as he makes clear on several oceasions, is restricted
to the former [see esp. 1,18-2.2, 31.16--32.8: cf. [Plutarch} De mus. 1142f-
1143e, 1144c-ej. Furthier, as we have already seen, there are at least two
sorts of judgement associated with harmonics itself: there is the properly
‘harmonic’ investigation of dynamic relations and there is the assessment,
by ‘calculative’ perception, of the magnitudes in which these relations are
instantiated. Since each dynamic relation is capable of several different
quantitative instantiutions, which Aristoxenus shows signs of wanting to
designate as aesthetically better or worse, it would seem that breaches of
taste can occur in at least two ways. Legitimate harmonic relations can
be instantiated in the less admirable of the magnitudes available to them
as ‘matter’: alternatively (and this introduces a new dimension, beyond
harmonics altogether), legitimate harmonic patterns may be combined and
used in contexts and for purposes to which they are not suited. Deciding
what is and what is not legitimately harmounie, however, involves no judge-
ment of taste of either kind. But we may still ask what the grounds are
on which Aristoxenus bases his confidence in the harmonic principles he
asserts. If they stand on induction from his own experience and nothing
else, the ground is exceedingly weak.

In the Harm. elem. we can detect hints of another source of confidence,
the agreement of practical experts in the musical arts, It is fair to imagine
that Aristoxenus exchanged views with such people and in particular that
he took the trouble to find out how far the kinds of melody they aimed to
produce corresponded, in their intention as well as in his ears, to the rules
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he believed he could discern. His purpose, after all, was not to enunciate
a set of laws that prescribed obedience, but to ariiculate those that were
presupposed by current practice.

But the core and the grounding of his ideas are most clearly revealed, 1
suggest, in his attitude to musical history. Very little of this appears in the
Harm. elem., but long fragments and paraphirases of his extensive writings
on the subject have been preserved elsewhere, notably in the Plutarchan
De musica. Here the manner in which his conservative prejudices are artic-
ulated is highly instructive. His aim was apparently to demonstrate the
superiority of the music of an earlier period (up to and including the first
decades of the fifth century), not just by asserting the excellence of the
musical forms adopted by composers of those times, but by arguing that
it was by deliberate policy that they restricted themselves to those forms.30
The proliferation of elaborate new styles in the later fifth century and the
passion for chromaticism in the fourth draw Aristoxenus’ scorn. But his
central thesis is that the melodie possibility of such styles was already im-
plicit in the systems of the reputable ancient composers: it was by cholce,
not through ignorance, that they left them unused.

There are two points to be drawn from this. The first is the simple one
that in proceeding by ‘induction’ to the articulation of dpxai Aristoxenus
did not start merely from his experience of contemporary practice. He
took into account also what he knew—or thought he knew—of practices
throughout Greck musical history. That by itself adds some weight to his
findings. The second is the implication that even the earlier and simpler
practices carried within themselves the sceds of later and more sophisti-
cated ones: that is, even if earlier conventions restricted melodies to those
based, for example, on the diatonic genus of scale, these conventions could
not be understood except against the background of a system that em-
braced equally the possibility of the other genera. The nature of péros
as a whole is then implicit in the simplest tune: for no dpxal acceptable
to perception can be found which would allow it to be understood, and

30 This, at any rate, is the position taken by the speaker at [Plutasch’s] dinner-
party: it is a principal theme of De mus. 18-21, and of much of the discussion from
ch. 98 to the end. But it seems safe to infer, from the nature of the Aristoxenian
material he cites, that the theme was already there in his source. Thus, it secms
likely, for instance, that the form in which the information on the owovdeidfuwv
Tpémos is presented [ch. 19] reflects that given it by the source: the line of argument
in ch. 20 is plainly that of a fourth-century commentator: similar conclusions will
apply in many other places. Notice also how the theme, still explicit in ch. 32, is
merged without any sense of discontinuity into a whelly Aristoxenian discussion
of the] relation between harmonic science and other modes of judgement [in ch.
33-39].
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its functional relations articulated, in isolated from the rest.31 It is in this
sense that the &lows Tob fppoopévou, as expressed in the complex web of
propositions that Aristoxenus sets out, is an objective and permanent re-
ality. The musical conventions of particular times and places are partial
exemplifications of it and can be made comprehensible only through an
understanding of the whole, ’

This approach gives Aristoxenus’ polemics against ‘modern’ composers
a particular pungency. They have broken no laws of melody: they write
tunes that are heard as melodies and so are melodies, and that are"indced
much applauded by the vulgar. But their cheap and popular taste does not
even have the merit of originality, of daring experiment. What they did
was always there to be done: their achievement was only that of working
out in practice and putting on display those aspects of melodic nature
that earlier composers had deliberately and rightly avoided, deeming them
to lack nobility or to be unsuitable for the social context in whiciI their
performances took place [of. [Plutarch] De mus. 20-21, 28-30].

It was not Aristoxenus’ intention, then, to use his technical writings
on harmonics ta defend his own conception of musical excellence. If it
had been, we would no doubt have found in them ‘proofs’ that practices
adopted by the composers he disliked are melodically improper, in breach of
the principles of melody. In fact his attitude is the reverse: the legitimacy
of these second-rate practices is implicit in the principles that underlie goo;l
mel?dy. When he defends péhos against the charge of being disorderly, of
havu.lg no determinate nature, he does not do so by showing that modern
manifestations of such disorder are outside the proper definition of yéos:
he argues that in fact they depend, for all their superficial confusion, on the
same underlying system of order as does music of more traditional sorts.
The discrimination of noble melody from meretricious rubbish is not within
the scope of harmonies, though harinonics may provide some distinctions
in terms of which judgements of taste may be set. What makes noble music
melodic is no different from what makes a mere jingle so; and the melodic
legitimacy of the individual instance or type, whether good or bad, can be
understood only through its relation to the whole nature of péko;‘ which
accommodates both [see [Plutarch] De. mus. 30-34).

This brings me to my final point, which is in a way the upshot of the
whole discussion. The Harm. elem., in my judgement, shows the principles
of the An. post. at work, and brings out very clearly the conception of a

A .See, for instance, [Plutarch] De mus. 34 (esp. 1143e-f), a passage that is cer-
tainly derived from Aristoxenus.
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science which that treatise implies. Its task is not conceived as the dis-
covery of truths of fact hitherto unknown, but as the articulation of what
is know and its ordering in relation to truths already implicit in what is
known. A domain of experience is held together and show to be intelligible
as a unity through the formulation of principles whose truth can be recog-
nised by inductive reflection on experience. These, related to one another
(not related by derivation from something standing outside of and ‘explain-
ing’ the experienced content of the domain) form a description of a single
essence or nature. From the principles expressing this nature subordinate
truths are derived, but not as surprising new discoveries. Surprises, in fact,
would be quite out of place. The dwoSeifers are designed to illuminate the
known, not to uncover the unknown. They show how particular and fa-
miliar facts in the domain are implicit in the web of relations constituted
by the primary essence, rather than being essentially disconnected items of
experience related only casually to one another. Harmonics, as Aristoxenus
envisages it, does not expel from the melodic domain anything we supposed
that it included or import any novelties on theoretical grounds: it seeks o
display the pattern within which our actual melodic experience falls and so
ta draw our experience into the sphere of our understanding.32
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