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THE CHANGING ROLES OFACOUSTICS AND MATHEMATICS [N
NINETEENTH-CENTURY MUSIC THEORY AND THEIR
RELATION TO THE AESTHETICS CFAUTONOMY

Martin Scherzinger

Introduction

Relations between aesthetic positions and concurrent entologies can reveal significant cul-
tural undercurrents within an historical period. The aim of this paper is to consider one of
the many complex relations between European harmonic and compositional treatises of the
eighteenth and nineteenth centuries and the development of the view that works of art are
autonomous. More specifically, the aim is to argue that a certain philosophical orientation
informed the changing role played by ‘nature’ in the explication of chord generation in
these treatises, and that this orientation cannot be understood in isolation from changes in
the concept of the musical work itself during the course of the two centuries. In broad terms,
increasing resistance to explaining musical works in ferms of ‘extra-musical’ mediums and
functions is shown to run a paraltel course with increasing resistance to ‘extra-musical’
explanations — in this case explanations in the form of string divisions, resonating bodies,
etc. — for the generation of chords,!

This parallel is not theoretically necessary; nor can it be mapped consistently through-
out the century. To begin with, the way in which the musical work was thought to relate
to ‘nature’ is fundamentally different from the way in which theories of chord penera-
tion were explained as being related to ‘nature’. Two essentially different traditions are
involved here — the tradition of art imitating nature, as in classical aesthetics, and the
speculative tradition of deriving harmoric theory from string lengths or, later, the over-
tone series. The first tradition which is literary and philosophical entered the discipline
of aesthetics in the first half of the eighteenth cenfury. The second tradition is the Py-
thagorean, neo-Platonic (‘harmony of the spheres’) one, which has a long and much
written-about history. The two traditions have no necessary correspondence with each
other, and, as has been noted, the term ‘nature’ signifies differently in each case. How-
ever by unpacking the origins and historical significance of each tradition, the present
argument will demonstrate a relation between the two traditions by fracking an underly-
ing affinity between the aesthetic of autonomy and the ethos and methods of positivist
empiricism.

The first seciion of the following discussion examines the rise of an aesthetic of autonomy
towards the end of the eighteenth century and suggests some of the ways that theorizing
about music was affected by this aesthetic. Instead of functioning as a musical ‘type’, the
autonomous musical work functioned as a self-governing whole imbued with metaphysical
significance. This changing conception situated the listening subject differently in relation
to the work. In short, the autonomous work demanded active interpretation and, as a result,
analysis, as a discipline, arose.

The second section tracks the changing role played by the observation of natural phenom-
ena in theories of chord generation. Using John Neubauer’s model of an emergent
Pythagorianism in the late eighteenth and the early nineteenth cenfuries, it will be shown
that theories based in natural pheromena gradually lost their explanatory charge. The origin
of chords and tones were now considered less as acoustical phenomena and more as meta-
physical entities existing in internally regulated relations. This shift, it will be argued, was
crucially implicated in the rise of the aesthetic of autonomy.
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ant evacuated from his scheme both an empirical component and a rationalist emphasis on
the rules of art; he offered instead a transcendental account whereby the explanation of
depended upon seeking its prior conditions. By focusing the mguiry on
irreducible prior conditions, Kant freed art from determination by rules and from the contin-
gencies of mere tasie, Aesthetic judgment thus happened free of anything that was identifi-
able, and art works themselves were understood to be free, self-sufficient and aufonomous.
It is risky to limit any reading of Kant to the above aspect alone, because he sees aesihetic
freedom as serving Lo bring moral man {exercising practical reasom) in contact with the
scientific world (man exercising pure reason). Nonetheless his Critigue of Judgmeni laid
the foundations for the notion of aesthetic autonomy which profoundly impacted thought
about music in the romantic age, To take a few examples: for Heinrich ‘Wackentoder, music
occupied an almost angelic domain that was independent of the actual world; for
Schopenhauer, music nhabited a realm that was closely analogous to the strivings of the
Will - precisely the domain that was free of the ordinary world of representation; and for
Spren Kierkegaard, music exemplified the movements of the pure life force freed from the
everyday. By the time Eduard Hapslick’s Vom Musikalisch-Schonen was published in
1854, the cxpressly metaphysical aspect that secured the musical work's autonomy grade-
ally receded, giving way to a purely formalist aesthetics. For HansHck, ‘sounding forms in
motion are the sole and exclusive content and object of music.” While he did refer to the
metaphysical significance of music ‘in its refiection of the great laws of the world’
(Hanslick, quoted inBond 1997: 415), he omitied this reference from editions subsequent to
the fisst. The musical work thus existed in an abstract realm of self-sufficient signification.
The changes in the philcsophical conception of music can be discerned in contemporaneous
music theory and composifion. Dahlhaus argues that the trangition included changing the
conception of musical composition from being 2 type of handicraft to being a form of art,
The autonomous work — indeed the concept of the “work” emerges precisely at this histori-
cal juncture? - is free of external goals and should thus not be consirained by rules of gram-

aesthetic judgment

BE.
Fsthetics ~ the theory of works of art in the modern emphatic sense — has freed itseif both from tech-
nological views of music and from speculatve and moralizing views. Allegorical interpretations are in
disrepute; moral postulates are refected as intrusions from outsids, foreign to azt; instructions in craft and
vecipe hooks of musica practica, ever since Fux’s Gradus ad Parnassum, have been sinking more and
mors into mere exercises in a dead langnage (Dahlhaus 1982: 14}

This raises an interesting dilemma. If ‘instructions in the craft’ increasingly counted as a

‘dead language’, alienated from what Ruth Sclie calls the ‘Hving work’ (1980: 147}, what

kind of theoretical work took its place in the nineteenth century? Also, how are we fo theo-

rize the relation between the proliferation of theoretical treatises and the autonomous work
of art if the emancipation from guiding principles lay at the heart of the latter? One response
might be to claim that Dahlhaus overstatés the case regarding the value(lessness) of instruc-
tion in the ninetesnth century and then to kamess historical evidence 0 argue aguinst this
position. Another response might be to argue thai Dahthaus fails to distinguish here be-
tween what, in his semiotic model, Jean-JTacques Nattiez designates as the ‘esthetic’ from
what he designates as the ‘poetic’, and that Dahlhaus thus conflates categories. By implying
an affinity amongst ‘aliegorical interpretations’, ‘moral postulates’ and ‘instructions in

craft’, Dahihaus implicitly claims an equivalence between interpretation and composition.

However an equivalence between a resistance to interpretative prescriptions and a resist-
ance to compositional prescriptions capnot be seif-evidently claimed. Hence each ‘dimen-
sion’ requires a separate investigation.

But these are not the approaches T wish to pursue, for they overlook a possibie clue to
solving the dilemma that Dahlhaus’s formulation implicitly provides. If the isolated, self-
contained work becomes ‘the supreme reality of art’, as Walter Benjamin argues in his
Origin of the German Tragic Drama, then it makes strong, niew demands on a listener.
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Existing for its own inner perfection alone, it need not have a stable semantic meaning that
the audience necessarily recognizes or judges according to some mimetic principle. The
autonomous work, enduring in itself, gains an elevated ontological status and fakes on
metaphysical significance. Invoking Friedrich Nietzsche, James Currie in 2 recent unpub-
lished paper entitled ‘Musicat Autonomy and Dialogue in Late Eighteenth Century Music’
characterizes this paradigmatic shift thus;
The musical effects which had initially been dismissed as incohersnt by Foatanelle, ...[because of]...their
lack of inherent semantic meaning, have become a source of great power having the *dovble quality of a
narcotic that beth intoxicates and spreads like fog.” [Nietzsche] The listening subject, at times unable to
rationalize the musical world in which he finds himself, now experiences frustration and fear, or simply
relinquishes himself 1o the music's effect, recognizing #s superior power as if it were g sign of meta-
physics {Currie 1993, 7).
Detached from a broader practical or moral purpose, music becomes a self-governing whale
capable of exuding its own (metaphysical) powers. However, the moment the work be-
comes "whole’ in itself, breaking with a more comprehensive whale, it becomes profoundly
alienated from the listening subject to whom it is no longer subservient. It changes fram a
functioning object to an autonomeus object to be contemplated and interpreted. Parodox-
ically, by resisting @ priori textual significance, the work is rendered as pure text. A shift
from the obvious to the obscure takes place: the work is now the locus of interpretation
demanding active decoding and understanding. Adolph B. Marx, in his introductory article
to the Berliner Aligemeine Musikolische Zeitung of 1824, articulates this shifting role of the
critic. The artwork now makes demands on criticism. The work caries a spirifual essence
({dee) that is both unique and unified, and can be identified by the critic only by surrender-
ing to the work. Scott Burnham lkens Marx’s new, spiritvally charged interpretative activ-
ity to the process of divination.
Marx claims that the analysis of musical works cannot be limited to the intellect (Verstand) alone; a more
spiritual approach is needed to confront the ‘inseparable spiritual capabilities” of the artist. The concept of
wholeaess, of totality, is crucial to this communion between artist and interpreter. What is implied here is
the reception of a totality (an artwork bom of the pawers of a human being} by another totality (the
interpreter). In other words, one’s nearest resource for understznding the spirit of another, expressed in the
totality of an artwork, is (ke totality of one’s own spirit (1990; 136).
The act of divining the fdee from an enduring totality takes its cue from textual herme-
nentics, Friedrich Schleiermacher (1768-1834), who was a colleague of Marx at the Unive-
tsity of Berlin, advanced a defenss of divination as central to the hermeneutic act. The critic
grasps the essence of the work through a spiritual identification. Tn other words, the work,
as a unified totality and thos as ‘a manifestation of universal life’, resembles the self

(Burnham 1990, 186). True understanding is achieved only when this identification is
made.

The paradox ivherent in this position emerges if one inspects more closely the nature of the
‘totalities” concerned. According to Burnham, Marx insists on the importance of the ‘total-
ity of all the factors involved — the work, the artist and the interpreter’ (1990: 186). It is onfy
insofar as the work is a self-sufficient totality that 2 spiritual identification with it becomes
necessary. But this identification is by no means anfomatic; indeed the critic needs to en-
gage the work actively In order to grasp it. The work assumes an alienated relationship with
its audience, and since the knk between listener and work is ne longer immediate, meanings
are 1o longer self-evident. Work and listener take on the character of isolated, free-floating
and independent “totalities’ with no necessary relaticn to ons another. Again, the point is
ihat this alienated relation is the very product of an artwork configured as a metaphysical
whole.

This point enables us to make sense of Dahlhaus’s apparently contradictory relegation of
instructional freatises because of the relation between freatises and reified art objects. That
is, the very demotion of theoretical work paradoxically, but pecessarily, gave rise to an
abundance of it. Standing a certain distance apart from the musical work, theoretical lari-

SAMUS 18 (1998)

C21
SAMUS 18 (1998)

increast i is free from its own vocabularies, obscari-
fee o En&mmdwm umbw Mﬂ%%mmommmw%wwwwwmwhw% clearly the musjcal text. This %w&aﬂww
e moncb% msoz._a broader context of a crisis in the nineteenth century regar Ew e
e e angaage enerally. Michel Foucanlt characterizes one of the ncnw..mm:mmﬁawp. o i mo
NM_MN_O.MWWWM w%nwm ofa desire for transparency between language and object {in this ¢
ience) which can no longer be attained: , -
mﬁﬂﬂhmho:mmm_ .. canmot itself be arranged, deployed .m:.:w E—meﬂw Wmuﬂmﬂ —wwwmmﬂmuaw wnmwwwwnmwﬂﬁmm WM canse 1
.m?.mmw T MMMHW EME_MWMHM% mmwhmmﬂaﬂmmsnw century .., [i5] - the wish to mmcﬂ%mwmowﬂwﬁw
Pt Gl mn.._wﬁﬂwmmmn _E.Am..umwnw to the point at which, mz.:um_ma of all its m.Em:_wn_m_%. v“mw %w of al
a Q.Mm-.hmo mﬂ.wumm“_.._nmn elements ~ a5 though they did not belong to jts essence w.u%%.owwmu eCo
”M._MMMQM the perfect double, the unmisted mirror of non-verbal knowledge ( : - Ny
« ¢ distance that arose between language and musical works,
about works of music. As Dahlhaus argues
d 2 challenge to decipherment (198%: 10~

i onder then, owing to th t !
WMM MNMMH amount of material was being wiiiten
in his Nineteenih-Century Music, music now pose
o i ] is o ks them-
It munmdn_m to reason, then, that an increased emphasis was pat on _:.a EEWMM MM,HWMM bem

[ves instead of on outlining compesitional models. Take the case: Hetnrich foch
mM%Mc-me@ and Jerdme-Toseph Momigny (1762-1842), who, in this Hmmvwmnm.m %ocnw.wm on
A. des at the threshold of this methodelogical shift, On the one g:w:. Kocl w i uches Ius
brTuent 1 heory of ‘melodic phrase strocture’ and ‘“formal model” in the mﬁ.nmM 1 come
Ew—.ﬂmmﬁ.w m ,ww cather than in those of an analysis. In his Versach einer Anleit E%_ o
Bompst .m.ﬂwzmmwm-mmu Koch’s formal model reflects eighteenth-century taxonomic Wp m
ﬁnﬁwmh:.ﬁczﬁ odel @winw& derived from Sulzer, that ‘sets down a plan for Mw wor mm,nmw_ !
g, © nH%.m m%mwmﬂam The mwmmr following this model, is then o wnom@mn_ to me.n @M o
s nwomﬂ ; hwb ) or omEEmmon of design and finally the ..m,_mwow‘mzoun {Ausarbei w: :mhmn
the- @:@: MMEW details’ (Bent 1987, 15). Various musical ‘types .@BSﬁP an ise,

the work n a _Hw 1 described in terms of their overall plans and their inherent ¢ wwmm er
etion awa.m .Mun m._ww characteristic emotional profiles. Besides a brief apalysis of Hmmw ww mw
Wmﬁwmmwwmmﬁh wm G Woo.r does not apalyze any actual musical works, offering Instea

[ hi T eXain les o illustrate his points. , o .
o :MQHEQ rmMu in Momigny’s Couwrs complet d’harmonie et de neSWwM:%Mu%um%mm
o 6 ’ he praject m.m analyzing examples from the emerging nownmwﬁ Teper omh becomes o
- v.w s _” In his Preface, Momigny heralds a ‘new theory ﬁn_ﬁnr. on GEJ o
maoéwwm%mﬂwc W.E the ‘true interpretation of nature’ and, secondly, on ‘meticu oﬁw%:ﬂ w_%m
mwo:u m ﬁﬁmwwmm compositions’ (quoted in Bent 1994: 1). The analysis om nwam_n 2 wors
becnmes i dispensable to the training of composers. Compositional models _o,m. {hein 2w
reave w% e: the metaphysically elevated work of art demands conternp u._ow n end in
Mwowwwm‘m% .Ho.m<mﬁam the end of the nineteenth century, analysis became a disciplin
BM_W right. In short, the ‘work’ demanded “analysis Lo e sosustical basis of

11 his innovations, Momigny does not go so far a8 to _.wwmﬂ the acs .
i Nature .?Emmrmw by the resonance of the sonorous body mg:.&.@ mediates the Inter
e o v Mmoo LR L T e T
mwm:Enwwnwmnm%mum%mmﬂnw:mﬂmﬁ%ﬂ?Hﬁ%mw%ﬂ.wmm leadsustoa no.umwma.ammon of the changing
MMMHM HMEH.M. was to taks in theories of chord generation over this period.

isti snati in Music Theory
Resisting Natural Explanations in 3 . ] e
Tean-Jacques Rameau was perhaps the best known @.Em:&.aEaﬂ wmﬁnw,\ﬂw MMM._MM w <
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changed over time. In his Traife de Iharmonie of 1722, the intervals comprising his chords
were derived frem a systematic division of the string. Tn the tradition of Descartes, Rameau
sought first principles that could provide a basis for music within a broader system. How-
ever, by the time of the Nouveau Systeme of 1726, which acknowledges the acoustical ideas
of Joseph Sauveur, Rameau grounds these principles in empirical fact. Not only are the
intervals numerically refated o the fundamental but they are actually generated by it*,
Rameau’s increasing empiricism reflected the Enlightenment ideal of a correspondence be-
tween world and idea.

Drespite his innovations in providing a basis for this correspondence, Rameau did not go
encriticized in the eighteenth century. Tn fact, the scientific community (from whomn he
constantly sought recognition) almost pnanimously rejecied his findings, charging him with
a lack of inductive rigor. For example, Pierre-Joseph Roussier {1716-92) criticized him in
the following terms: ‘Founder of Harmony [Rarncau]..sometimes forgot this principle
{Roussier’s interpretation of fundamental bass] in his writings, substituting concepts of
[musical] practice and routine from which he was unable to completely free himsellf, as they
had been unfortunately inculcated inte him siace early chitdhood® (quoted in Gesscle 1989:
170). Rameau’s explanations failed insofar as they lacked empirical evidence. Unable to
explain the minor third in terms of the corps sonore, for instance, Rameat harnessed a faith
in numerical ratios (underscored by the numerical squivalence of the first six partials with
the string divisions) to explain it arithmetically. He alse advanced the idea that 2 co-vibrat-
ing set of ‘undertones’ resonated with the fundamental when two additional Strings were
tuned a twelfth and a seventeenth below it. But as John Neubawer points out, ‘no such
yibration was observable, and in any case it would have destroyed Rameaw’s principle that
the generating sound had to be the boltom note in the uninverted chord” (1986: 80).

Rameau was also persistently crificized by music theorists. [nitially this criticism took the
same basis as that of the scienfific community: Tameaw’s theory lacked empirical proof. [t
relied too heavily on an outdated Pythagoriapism and failed to tally with experience.
Neubauer argues that after the writings of Werckmeister appeared around 1700, Pythagori-
anism was replaced by a growing empiricism (1986: 17). Johann Mattheson was the decisive
empiricist rejecting the mathematical tradition with constant references to empiricists such as
Erancis Bacon, Sauveur and John Locke. Tn Das forschende Orchester (1721), Maitheson
stated: ‘My theoretical and practical principles in music came from experience, through the
senses....” {quoted by Neubauer 1986: 19). Numerical relaticns, for Maitheson, were abstrac-
tions from experience and could serve as 20 moTe than fechnical fools. They had no relation to
an abstract metaphysical order. It is not surprising that Mattheson dismissed Rameau — ‘that
Clermont organist’ — as eccentric and Jacking in afl expericnce and taste.

When considering the history of the criticism of Ramean, significance can be found in the
changing facets of the theory that are identified as problematic.

In his clash with the philosophes in the 1750s, for instance, it was Rameau’s physical laws
of sonorous bodies that were most vehemently contested. Jean-Jacques Rousseau held that
history and culture conditioned the ear and thal the ear was thus capable of growing accus-
tomed to novel chord combinations. A similar concem for flexibility and experimentation
lay at the heart of Jean Lerond d’ Alembert’s Reflexions sur lo musique 777y

Once we find the theory of roasic, it wiil not be, as one may first think, an okject of pure speculation that
eiplains pocrly or well the pleasure awakened in us ty melody and harmony. Discovering the {rue sources
of that pleasure, we could also find thers the means to provide new pleasures in that art (quoted in

Newbauer 1986: 103).
D’ Alembert and Rousseau agreed that the rules for harmony were less a phencmenon that
was ‘natural’ than they were ‘products of reflection’ (Neubauer 1986: 100)
Whereas Mattheson and Roussier oppose Rameau because he offers insufficient empirical
support for his theory, Rousseau and d’ Alembert accuse him of advancing too much of this
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type of support. Rousseau emphasized those aspects of the theory that attempted to link
music with nature, and d’Alembert emphasized the ‘relational’ and ‘constructivist’ ele-
menis of the theory. Neubauer sees the concern for mathematical relations in music as

maj cm.mmn,ﬁcu in the emancipation of music from language and says that the interest in mon.:mmﬁ—
organization per se throughout the eighteenth century increased in inverse proportion to the
interest in mimesis as an aesthetic principle. But the new constroctivism was different from
the older Pythagorianism. In the words of Neubauer, ‘the theery of instrumental music and
the principles of a new aesthetics were largely inspired by mathematics as a “construction”
Eﬂ:m\&im ,SE. axiomatically adopted generating principles rather than with “facts of na-
ture” and terminates in a self-contained structure’ {1986: 173). ™

A.Mn w%mmamni Pythagorianism was thus severed from the material world, giving rise to the
w 53] | ty of an auionomous artwork whose meaning resided in a network of internal rela-
.6:% al Mmm. To understand the resistance of music to nature and fo language as Romantic
mﬁw lonalism, or what Neubauer calls ‘a surrender to the chaos of emotions’ (1986: 199)
m_w. s to m_uonmaow the transformalive potential of mathematics with regard to the artwork. As
a ; 26 owM.mw complex of relations, mathematics could transform sound in its materiality
Wmmw de.bd orm. In two separate passages Wackenroder describes this power i terms of

From what kind of magical preparation does the scent of thi i i
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MMWMMMMMM.WM.M%ME%& Hoﬁﬂun. of nmmann& proportions, palpably presented in drilled %WMMNMQWMM
gut and brass wire. ~ This is most more miraculous, and I am inclined to believe that ;

unseen harp chimes in with our sounds and endows the buman texture of numbers with .«Hmhcmzw‘.umom%m.w )
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Sm_mﬂvmﬁw%pa as of an old, fearsome magician.” (both passages as quoted in Neubauer 1986: 199-200;

The mysticism w.mnmwa here must be distinguished from the cosmically charged Pythagori-

anism cw.m the ancients’. Music is not connected to the cosmos via certain immutable numeri-

M_MHMWMUWE H%%::m E_u natare, but rather disconnected therefrom in the form of a self-govern-

ing whole. The mathematical relations facilitate the possibility of an i i

of an inde
sealed off from the larger context. F Y peadent fotatily

On the one hand, numbers are seen as ‘wretched and dry’; oo ] i
sndowed with m:.w power (o perform miracies. Neubauer ww%m mou&ﬁm,wmﬁwm‘— W_Mﬂm,mw”m\n% Mm
the means by which “music ... rid[s] itself altogether of the burden of imitation’; and, citing
Wackenroder, that “the sounds which art has miraculously discovered and uEmﬁww &MEW the
greatest variety of paths ... do not Imitate and do not beautify; rather, they constitute a
separate world for themselves” (1986: 200).% In short, self-contained mvamonmm ‘dry’ as the
may rm.u are a necessary condition for a self-contained, metaphysically u_aémaau Egop\w.%
Leo Spitzer, in C lassical and Christian Ideas of World Harmiony, Prolegomena to an Inter-
pretation of the Word ‘Stimmung’, teaches the conciugion that ‘the Pythagorean concept of
world harmony was revived in modern civilization whenever Platonism was revived; m:m the
Giermnan word *Stimmung” is the fruit of one of these revivals® (1963: 3). In other words, when
the 4ULOTIOMOUS work of art takes on the character of a quasi-Platonic form, there is mvnoﬁm-
sponding resurgence of Pythagorean mathematics. This is similar to Neubauer’s statement
that the tise of instrumental music, freed from the burden of imitation and representation
witnessed an increase of mathematical conceptions of music. Tn certain cracial ways then, m
kind of Pythagorianism constituted the very basis of the emergent Romantic aesthetics. ’
At a glance, Neubauer’s model does not seem to square with early nineteenth-century thee-
reiical treatises. For example, in Vol. I of his Versuch einer geordneten Theorie der
Tonsetzkunst ﬁmpdu Gottfried Weber seems to shun what Bent calls ‘the parading of arith-
metical and algebraic formulas ... [For Weber] .. the entire tathematical freatment of mu-
sical composition was an iilusion” (Bent 1994: 1, 10). According to Weber’s, ‘innermost
conviction, it is a truly iccomprehensible mistake on the part of music teachers to mix into
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the teaching of composition ... demonstrations with fractions, powers, roots and equations,
and other examples of computation, with which to proceed fo discourse on the theory of
composition” (Weber quoted in Saslaw 1992: 26)", Marx too, in his attempt to provide 2
foundation for a new program for music eriticism, denounces the ‘counting [of] syllables’
that characterizes the older strain of criticism (see Burnham 1990: 184), Francoeis-Joseph
Fétis also rejected mathematics as a foundation for his theory. In a letter to his publisher,
Fétis explicitly defends his stand against mathematics. For Fétis, the origin for music cannot
lie in the “laws of calculus’, but is to be found rather in the realm of the metaphysical {see
Schellhous, 1991: 222). Tn short, all of this evidence seems to coniradict the idea of a
resurging Pythagorianism,
However, a word of caution should be sounded. Although Weber, Marx, and Fétis, men-
tioned above as examples, reject mathematics as a basis for music, their statements are
consistenily coupled with a rejection of acoustics. Hence, the rejection of mathematics is
solicited in defense of a spiritual or 2 metaphysical conception of musie, free from extra-
musical determination. In other words, the mathematics referrad to here is identified with
the numerical relations inherent to various external phenomena, Take the full citation from
Fétis;
But, someone will ask, what js the origin of thess scales; what is it that controls the order of their tones, if
it is not acoustical phenomena, and the faws of calculus? 1 teply that their origin is purely metaphysical:
we conceive this order, and the melodic and harmonic phenomena that ensue from it, as a consequence of
our mental make-up and of our education. For us it exists as a fact in its own right, independent of alf
causes extraneous o us (quoted in Bent 1994: 1, 10)
The ‘laws of calculus” are appended here to ‘acoustical phenomena’. They are rejected only
insofar as they represent a ‘cause extranecus to vs’, and not becanse of their Tepresenting a
system of absiract relations, Fétis does not deny the presence of ordered relationships
among sounds at all; indeed something does “contre] the order of their tones’, but this prin-
ciple cannot be derived from external phenomena. Hence, his denunciation of ‘mathemat-
ics’ has a specific connotation that cannot be read too literally. It is rejected only insofar as
it suggests nafural phenomena.

Fétis’s Traite complet de la theorie et de 1a pratique de Uharmonie contenant lg doctrine de
ln science et de Part (1844) aims to identify the laws governing musical systems. But the
system {in this case, the system of Tonalité) s a purely metaphysical principle located spe-
cifically in the human mental facalty. It is the condition of the possibility of musical
theught. It prescribes laws to, rather than derives laws from, ‘nature’. This does notimply 2
wholesale rejection of ‘mathematics’ in the sense ascribed by Neubauer. Rosalie
Schellhous, in fact, suggests a lineage between Fétis and Gotifried Wilhelm Leibniz, one of
ihe leading mathematicians of music in the eighteenth century, via Fétis” s colleague al the
Paris Conservatory, Alexandre Choron {1991 224-25). Leibniz describes music as an “un-
conscious exercise in arithmetic in which the mind does not know that it is counting’
{quoted in Neubauer 1936: 174). This understanding is an early version of a metaphysical
theory of music that is governed by laws that are deduced a priori, This is exactly the type
of system that Fétis set out to explain ®

In The World as Will and Representation (1819), Schopenhaner, the arch-romantc, almost
echoes the words of Leibniz: “Music is an naconscions exercise in metaphysics in which the
mind does not know it is philosophizing’ (quoted in Neubaner 1986, 175). Schopenhaner
also explains the metaphysical nature of the “mathematics’ involved in the musical experi-
ence: “we must attribute to music a far more serious and deep sigrificance ... in reference ta
which the arithmetical proportions, to which it may be reduced, are related, not as the thing
signified, but merely as the sign’ (quoted in Dahihaus and Katz 1987- 148). Importantly,
Schopenthaver points out that these mathematics should not function as an explanation (the
thing signified) for the workings of music, hut 25 a paradoxical experience of the necessary,
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infalli ily proximate movements of the Will. The proportions posited in this
wmwmmmwwmmﬁ%nﬂﬂbm ,WH_% natural phencmena, they have been dematerialized, rendered as
operations of z pure metaphysical movement. N

Tndeed the presence of a demnaterialized Pythagorianism is felt in the writings of many of the
early nineteenth-century theorists. For instance, although the HEBUM&. of umam_mm_ forms in
Marx" s Die Lehre von der musikalischen Komposition (1837-47) is 'unlimited”, there must
still be “some rationale underlying these moulds, some concept which is of broader signifi-
cance’ (quoted in Bent 1987: 28; my emphasis). To excavate 3_5 cmaw&:zm governing
principle, albeit one that is severed from any necessary connections with nature, is thus
central to Marx’s project. oaningysakes i :

0 a similar way, Weber’s concept of Mehrdeutigkeit (Multiple Meaning) takes its cue from
wﬂ,m Mﬁm__mr:nmgmﬂ elements of mﬂmEnm:nm theary, most notably .En concept ow &wavmm
emplol? According to Saslaw, Rameau, ‘starting from the double interpretation of 2 single
chord, ... created a concept that can be applied to many Eﬁ..,mnamﬂ chords and Honm.:onm, asg
well as to the individual pirches contained in chords. In this sense &o:._wmm. m:ﬁ__&. and Hmw@
‘community” of chords are true predecessors of Weber’s Multiple Meaning G@ww. 46).10 1t
is cructal to note that the very condition Tor the possibility of Multiple Meaning — whether
this applies to keys, intervals or harmonies —is an underlying constructivist principle. For
example, all chords lose the one-to-one relation they once had to nature; their .mHEnER no
longer determines their function. Instead, the meaning of a chord can be fixed DM._E in
relation fo its function in a broader context of harmeonic relations and thus only flectingly.
These relations, albeit demateriaiized, signal the realm of pure possibility and thus, in this
respect, embody a latent Pythagorianism.”

The Relation between Romantic Aesthetics and Science Reconsidered

In 2 section entitled ‘Nature Versus Mind as Organizing Principle” from the first velume of
Musical Analysis in the Nineteenth Ceniury, lan Bent ani.ubom a host of other Hﬁoozmﬂm
who, far from ‘dematerializing” Rameau’s theory, preserved its cenizal tenets. Bent, in mmﬂm
suggests a resurgence of interest in the overtone (and undertone) series mmﬁmm the research o
more recent scientists such as Herman von Helmheltz. m..oz,_ Arthur von Ottingen and Hugo
Riemann, for example, attempt to ground their Enomow. in acoustics, and itis with re mw&. to
these later theorists, I take issue with Neubauver’s identification of Romanticism embodying
an emergent Pythagorianism. )

In Das duale Harmoniesystem (1900), Oﬁbm«ow. wnwnﬁmnma m.m.mmmwmn theory of harmony,
separating those harmonies that possess the atiributes of tomicity from those that possess
the attzibutes of ‘phonicity’. That is, the elements of any Kleng either possessed a m“onE.uon
fandamental {below them) or a common overtone (above them). The former Rm:w.n m m
major triad, while the latter resulted in a minor trizd. Thus Ea.monﬁwco:m ﬁ.vm 5%9 m”w
minor were, on the one hand, held to be rooted in natural acoustic phenomena and, on the
other, held to be in a symmetrical relation to each other.

Riemann also sought to justify the major and the minor in terms of mnocmnnm. He émcﬁm in
his Lexikon of 1882 that, arongst other things, a system of rm.HB,ouw. endeavours ﬁm evolve
the natural laws of musical, and especially w».adoﬁp mogmaos aﬂﬂ.u._mum Hmm.u. .uwm. my
empbhasis). Under ‘Klang’ he offers a scientific explanation m..noﬁwugaﬁw in Mooa.mﬂmw. .
i f dible vibrations of elastic bodies, i.e. C. or S. is the scientific wor
M_Mdmw‘ mwﬁuﬁwumnwmﬂmﬂwmmﬂmmﬁ Mm_ the C. is defermined by :.._n pitch of the lowest, mun_m“ mw a wﬁmmﬁzy_.m
strongest of its compound tenes, which are also called Partial tones, Aliquot tones, Scale of natu

(Riemann: 1897, 143). . i )
I his explanations of major and minor ‘consonance’ Riemann adopts Ottingen’s reasoning,
citing him as an authority:
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it cannot be doubied that the consonance of the major chord (major consonance) must be referred to the
series of overtonss ... The minor tone is related to a series of undertones in precisely the same way as the
AJOr CONSoNance to the overiones: the phenomenon in acoustics which Justify the acceptation [sic] of this
undettone series are those of sympathetic and combination tones {Riemann 1897: 144).
it seems to stand to reason that neither Riemann’s nor Ottingen’s invocations of acoustical
explanations in the service of harmenic dualism can be adequafely accounted for in
Neubaner’s model as it stands, Even thosc theorists who emphatically rejected Rameau,
frequently failed to fully resist the force of a ‘natural’ explanation. For example, Moritz
Hauptmann, whose rejection of the role of acoustics as foundation for harmony in Die
Natur der Harmonik und Metrik (1 833) seems (o break completely with the natural basis for
the triad, adducing instead a ‘philosophical triad of Hegelian dizlectics’ {Bent 1994: 11),
nevertheless posits as axiomatic an even older appeal to ‘nature’, in the form of the string
divisions and their ratios. To be sure, Hauptmann does not treat string divisions as sufficient
in themselves but instead puis them into the service of 2 Hegelian dialectic, whereby “the
Octave [s the expression for unity; the Fifth expresses duakity or separation; the Third, unity
of duality or union. The Third is the union of Octave and Fifth. Before union separation
must exist, and before separation unity” (1893: 6). Now although these dizlectical relation-
ships are intelligible only in consciousness and thus, in Bent’s terms, subscribe to ‘mind’
rather than “nature” as the organizing principle, there is no theoretical justification for using
exactly those mathemaltical proportions that are found in the simple division of the string.
Hauptmann attempts to dematerialize this Pythagorean invocation by directly confronting
the issue of the production of sound and its relation to music, :
Sound exists as a phenomenon through a material means; to its production there is requisite a body
specially conditionad, and elastic vibratory movement of that body. But sound in s essence is Hot
contaimed in the material as an uttcrance of qualitative atiribute. What we perceive as the phenomenon of
sound is only the coming into being of the.abstract inner form of un ty...the abstract relation in which these
factors stand (o one another (1893: 4; my cmphasis).
Yet despite these assurances Hauptrann still maintains that certain intervals are somehow
immediately and inevitably inscribed in consciouspess. In introducing the major toad be
stales: *There are three intervals directly Inteliigible: I. Octave 11, Fifth LI Third (major).
They are unchangeable’ (1893: 5). But how can they be ‘unchangeable’ in a strictly rela-
tional dalectical process? What force, if not nature, can fix immutably these axiomatic
proportions? And what does this imply about the autonomous artwork? Must it not pay heed
to this unchangeable fact of nature?®

Thus Hauptmann’s text unwittingly enacts a dialectic between natural immutability and
abstract relationality rather than simply describing the dialectical relations between inter-
vals in the abstract. This unintended moment begins to argue against a strict division be-
tween theories that resist the explanatory power of nature and those that embrace it. In fact,
the problematic relation between music and nature remnains unresolved for music theorists
tight into the twentieth century, as much with those who seek {o transcend it as with those
who do not. However, this relation was a constantly shifting one, in many ways implicated
precisely in the puzzles implicit in viewing the work of art as an autonomous tatality.

Before offering an analysis of the relationship that these late nineteenth-century theories do
take to the then prevalent acstherics of autonemy, it is necessary to take a closer look at the
relationship between ‘art’ and ‘science’ generally in the nineteenth century, and then to
assess the degree to which music theory operated in the realm of one or the other. In other
words, in order to locate, more specifically, the discourse of music theory, we must distin-
guish the aims of “art’ and “aesthetics’ from those of ‘science’. [n many ways the apposition
between the “artistic” and the ‘scientific’ is a later incarnation of the opposition between the
‘philosophical’ and the ‘speculative’ mentioned at the putset of this paper, Again, it cannot
be assumed that the respective aims of ‘art’ and ‘science’ overlap.
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Most recent commentaties on the nineteenth century ﬂmnom:mwﬁ :.;m oEuowEﬁ.E mamwamﬁq.
For example, in his atticle “Symmetry and muﬂEde.om_ H.:dnauou in Turn-of-t m. en MM
Theory and Practice’, David W. Bernstein posits an inevitable nmm&a:mﬂ _umgnwn husltt

theory and science in an age of rampant ?um:_@_ma (1993: 379). In this way theory | onoﬁ%m
the antipode of the musical work which is H.wmm&ma as & mysterious oamm::om E:%o.
Schellhous too opposes the ascendancy of positivism from the Eaﬁmwg.m_om._ ..nmEHm.M_ Eﬁc ¢
{as propounded by Fétis). She states: “from the growing ranks of mnwnu:.\:m wm_ww wﬁw\ wcu
metaphysical principle [music] could have no place in an empirical enquiry an oL: 229).
However, unlike Bernsiein, the positivist onslaught for Schellhous mfnﬁmﬁ% rather hen
appropriated music theory. That js, for Bernstein, there was a parallelism nmiomsﬂ nw_n.m.
theary and science, while for Schelihous there was an atagonism wwra.mm: the 2,5". onra-
dictory as they may seem, these views actually iliuminate a relationship _uo.ﬁéoaw_ mﬂm:m_uw
and ‘art’ that argues against a simple historical binarism. I will return to this point shortly.

For Terry Eagleton, commenting {rom another angle, this oppesition zmaﬂraw. a awmnmmm
social rupture. The autonomons literary work coatrasts the fragmented individua M.m:.m om:,.ﬂ
capitalist marketplace: ‘it is “spontaneous™ rather than Bamnm&% n.mwn_p._mﬁom“ oreal J&M her
than mechanical’ (1983: 19-20). In other words, the ‘aesthetic’ is oouqmmrnm , ,_uu .
‘positivistic’. *“Imaginalive creation” can be offered as an image o.m non-alienate W:“::.u
the intuitive, transcendentdl scope of the poetic mind can E.o;ﬂma a bﬁsm crificism o” %om%
tationalist or empiricist ideclogies enslaved to “fact™ (1983: 19). In this reading, an 2
thetic idealism is the very inverse of a positivistic realism.

Bernstein, Schellhous, and Eagleton, ther, all wnw:mwimamw a separation between two aa_.
tinct fields: the scientific, empitical realm of positivism, on the one wm:.:w E&:?m mmE.ﬂm s
organic realm of the aesthetic on the other — whether they wn@ma am@ m_su@ w:. mH @wmwmﬂow
as glgnaling a deeper social crisis or simply as H.:Ecww.@ incompatibie. Fwﬂwmmu M aHMMm
point, one could argue that Riemann’s work, &Eo;.mu it m:.man:mm these two .6 5, 0 Maw
a clear distinction between them. His W=<oomsou. of mnozm.ﬁnmw for Emﬁ.Eon“ seTves to w E%
the concept of Kiang, But precisely this concept is the d.nnmx:.mn E@E moﬂ the .:Q Smﬁ_o%mn
(Riemarm 1897: 143 ; my emphasis); it is ‘the npame given B.maBEw,Sg.m:_nEm of mﬁw ‘
bodies” (1897: 143). Now, although a Klang may possess a major or minor va Mnnm in mmm_w
of acoustics, this is not strictly recegnized as a rmwac:u\\nrnoa in E:muuo..ub order o.%n_ﬁ. y
as such, the mental faculty is called into play. Thus under Eﬁqﬁﬂ%uw uwnﬁmaa:wﬂg, m& o
i i i aning of harmonies {chords}), i.e. the definitn :
Mwﬁwﬁ“owwmmn mmmmwwmwmmsﬂ\w _n_d:uMWEE_ww Mwmww.mmu masical imagination in 4 systematic manner (Rie-
mann 1897: 325; eraphasis original} . : ) .
The scientific term Klang must therefore be carefully distinguished from a_w nonnwvﬂmm
musical harmony. The former is a fact of nature with wo NECESSary noﬁmmﬁoﬂ M_:nmﬁﬁ e
workings of music. The latter is a ‘mental process’. The distinction is e mromﬁm > 1
Riemann’s definition of ‘Consonance’. Ew:.u Wan:,.nu maﬂo:mﬁ&mm woé tones “tha owwmq.
regarded as the same clang” can change their meaning mnooa_n.m S.Esmwnm.H no_mﬁmﬁ { ﬁEm.
161). In sum, ‘Klang’ and ‘Harmony’ cannot be nmnmmﬂna in Riemann’s t wm_wr.
Riemann’s invocation of natural phenomepa bears little resemblance to that of Eﬂnﬂmn
where the structure of a chord, immutably inscribed g E.m natural world, had a m:‘mmﬂﬁnw a-
tion with its function in a musical setting. Eﬂnw% in his m.n...i_w:% der .m.nwﬂohmm_.w H_Hm
(1890), Riemann explicitly denies the rele of scientific explanations for music, emphasizing
fistead the e fare hysical hysislogical concept, but rather a
i i ither a sicel not 8 .
wmw.%%o%m%ﬂn%ﬂﬂ% m_..__mw _H%%meo Hﬂﬁﬂﬂ%ﬁﬂﬂ“ mc_dm&wn@ sound Swﬁw or mnnua mnzmm_:o.:@ but rather
the Tesult of its variously combined presentations {in 2 musical context].” (139; my translation).
Riemann proceeds to explain that it is only _mm relation to cther chords ﬂwwﬂ Msm can M_wwwwwww
identify any chord. 1 is these internat relationships, and not any external factors, g
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rise to musical meaning. Furthermore, in the spirit of Marx and Hétls, these relationships are
discovered through the mind zione. Music and science are thus systematically separated in
Riemann’s account.

In this interpretation, historical lines could probably be drawn between ‘emplricslly ori-
ented” and “acsthetically-oriented” theorists of the fate ninetesnth century, with theorists
like Georg Capellen and Arthur von Ottingen on the one side and Moritz Hauptmann and
Hugo Riemann on the other respectively. But this seems to be a simplification. Why does
Riemann engage the scientific findings of Helmholtz and others at all i they play no role in
the realm of the purely musical? In fact, the logic of the acoustical explanations pervades
the logic of the musical aspects of the theory as well. For example, the entire system pre-
sented in his Handbuch der Harmonielelre is predicated on an “upward’ configuration of
the major and a ‘downward’ corfiguration of the minor. This applies both to the structure of
the chords and to the progressions between them, A ‘schlichrer Quintschluss®, for example,
is a progression of a fifth that in the major key is always configured upwards and in the
minor key always downwards. These relations are patently derived from the alleged acous-
tical structure of the respective major and minor Kldnge. To return to the definition of Klang
in the Lexikon, ‘the minor consenancs is reiated to the series of undertones ... the major
consonance to the series of overtones’ (Riemann 1882: 143). We can see, thercfore, that in
much the same way that Hauptmann’s ‘philosophicai” triad (the elements of which exist in
a seemingiy dialectical rclationship) nonetheless posits certain naturally inscribed math-
ematical relationships as axiomatic, Riemann’s harmonic progressions are shaped by cer-
tain naturally inscribed acoustical foundations. The border between the empirically fixed
and the psychologically ascertained has become gradually porous. This begins to suggest an
altogether different complex of relations between ‘art’ and *science’ 1o the one tmplied by
Schellhous, by Bernstein or by Bagleton. To invoke Foucault once more: the ‘neutralized’
language, stripped of all “accidents and alien elements’ (1970: 296), that the author posits as
4 ninsteenth century ideal, bears a striking resemblance fo the ‘symbolic’ fanguage that
afms to ‘represent ... the forms and connsctions of thought outside all langrage’ {1970:
297)). Musie, figured as an antonomous self-referential totality, is an instance of such a
‘langnage outside af} language’. But Foucault simultaneously identifies the desire for a pu-
rified langnage with the “positivist dream’ to Form a faithful “copy” of nature {1970: 297).
Accarding to Foucault, such a tanguage sought to ‘become the exact reflection, the perfect
double, the ummnisted mirror of a non-verbal knowledge’ (1970: 206). It is as if ‘science’ and
‘art’, sealed off from one another by their mufuaily exclusive concerns, in fact speak the
saine language. In certain significant ways both strive for an internally coherent system of
relations that governs a totality,

An example of this can be found in the concept of symmetry as it impacted both artistic and
scientific activily. Towards the end of the mineteenth century, inversion and inversional
symmetry evolved into fundamental concept - raetaphors in various scientific disciplines,
such as biclogy, physics, orystallography, music thecry, sexology, and group theory. While
a single definition cannot capture the various figurations of the term within these disci-
plines, the concept broadly referred to the formal constitution of a natural phenomenon in
terms that involved equivaisnt polar opposites. Thus, a natural phenomenon was divided
Into two segments that reflected each other, as if in a mirror, to yield equal, but oppositely
projected parts of 2 whole. Like the geometric symmetry of the crystal, whose mathematical
theorizing was entirely a product of the late nineteenth cenfury, phenomena like the sexual
‘invert’ or the musical ‘minor sonority” were explained in terms, frstiy, that involved sym-
meirically reflecting oppesites {or inversions), and secondly, that were empirically funda-
mental to their theories — that is, the mirror reflections were regarded as natural occurrences
given in the empirical world, instead of as constructed or derived. Hence both sides of the
opposition were granted empirical factuality. Bernstein points out studies which illustrate
the prevatence of analogous symmetrical relationships in the music of Beethoven, Schubert,
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Chopin, Wagner, Liszt and Mahler {1993: 378). To the music E.z& EWB wa».m%u mwnmmnmwosw
be added the early modern works of Schoenberg and Webern in which the ﬁ: mmmom of
inversional symmetries is central to zu.m compositional m.aonan_mna. du.—w .fmm.—n m%cwngmg.
musical examples with scientific theories suggests a decper Em.nﬁm:\.n a ,mow between
them — an affinity that undermines the separation implied by the binary opposi
ist and positivist. ) . o v
To Hnwzmu to Ottingen as an example: despite its empirical orientation, O"Ebma.mﬂ_ s HwMﬂ_MM
gains its strength less from the acoustical .mmm_ that purportedly underlic the SHHHO w mmmcu
major triad) and the *phomnicity”’ {of the Bp.uoou than from the perfectly mwgwmn:dnm.ﬁ Mna on
these triads take to one other, Symmetries also pervaded other aspects of his theory.
Ottingen’s words: o .
[he i i * ’ mits an outer, dual, i.e., a twofold-epposite form of
Mwﬂnﬁwwmmmww vmwa h%ﬁmmmwwmmﬁmHom;wﬂ%o.mw_ﬂwmmﬂmmm known in a symmetrical construction of all tone

structures and chord progressions {quoted in Bernstein 1593: 385). . .
Taroughout Das duale Harmoniesystem Ottingen employs elaborate QEWBHMm ”Smmwcmmwrw%
these symmetries. Everything from the structure &.Sm major and EEDM chords Wo he simue
ture of certain harmonic progressions are determined by symmetrical equivalen

it i1, 1 oted that it 15 the
‘Without describing this theory in any more detail, it Omn.wwmmaw be o maw S,
symmetrical relations themselves that are offered as carrying the ?,EA of the exp mm M
power. They become the ‘narrative’ mode through which mnmwnnbn mamw..m._m mmw?w.mm
Hayden White's language, the world never really comes s already narra Mﬁ.wm MHUE w.w
“speaking itself” from beyond the horizon of our capacity to make sense oﬁ km E out in.
stead] display[s] itself as the form of a story, necessary for the establishmen ﬁm | Mmc aE <ol
authority without which the notion of a specifically ... .Hmoﬁu._.._b& reality would sio w _Hummm
sible” (1987: 25). Thus, for White, the authority of science lies less on Mn QH__”E.:&H me e
than on a moral one. Bernstein, in contrast, connects the mﬂmamﬁm .Emna on WxEn._q:w\JH w0
a ‘positivistic world view’, ‘a rational, nonchaotic, and scientifically E.mﬂ u_mao mm ﬂo
schouung’, which inspired music theorists and scientists alike {1993: ). Hence,
Bernstein would place Ottingen firmly in the positivistic camp. - o of the nine
i o played an important role in many of the musical works o e-
WMWWWW%MMWWMW Em_uw@mou mcEw@ow Brahms’s late work can be mwnowmm?_q m%&%wmm _M
terms of a phonically mapped symmetrical .n.oEmomE.omm_ terrain.’® But Bsmwm,m mﬁﬂm uE f
anythirg, are ‘aesthetic’ rather than “scientific’ phenomena. It seems that a h inl ! ¢} mumw. -
metrical form in this case, or a ‘constructivism’ in Sm _uwomn_n.mmmncmnv seeras ﬂ. % mu%ow.n omn
nificantly analogous role in the formation of both the “sesthetic’ and the *scien m ils s mu ect.
One of the arguments put forward in this paper is that intrinsic to @@ mwgc%_ 0 w“.g oo
mous, self-governing artwork lies a formal principle of organization. : will no MQ%:H
that this principle is not all that differeat from the formal md..mQEmw that mo,mww% fen OW
Instead of understanding ‘art” and “science’ as nscessarily distinct, as mmﬁmomﬁog %HE st 0
the writers mentioned above, art and science thus .m&mﬁ m.Wm same Emns.qm_%n pro aﬁ ns Em
the musical work is paradoxically shot through with the ideclogy of scientific positivism
moment it declares itself autonomous. . s i hispaper ok
is vi ke sense of the many paradoxes gestured towards In thi PApET.
MMM WMmM_MWmaMMMm _“wwo felt that his ionww W.SR bekolden to the :,.HE@EW laws’ of M_N:MH.M
(1975: 56). In The Path to New Music, Webern states that when the ‘true nnnnm_uco%.o m.m.nun_
achieved, then there will no longer be any possible distinction Uwﬁémmn mQ.m:nommu Ewﬂb
creation, The further one presses forward, the greater becomes the identity % #n<mn~.2u~mﬂ5mu
and firally we have the impression of being faced by a work not of Euﬁw bl Ho e
(1975: 56). But Webern’s appeal to scientific progress was concerned with na _».M e
understood as unifying the perception of different symmetrical inversions {(in this E
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recognjzing them in terms of variations of the same idea, A musical idea and its inversion,
say, may have appeared distinct on the surface but were, in fact, presentations of the same
‘primeval form’, which, as given by natural law, ‘applies to every living thing [and] is at the
bottom of everything’ {1975 53). Science, in Webern’s worid thus unifies both living
things and musical ideas - whether refrogrades or inversions — even if they are different in
outer appearance.

Moze genezally, take Wackenroder's Invocation of the alchemical power of mathematics
magically {0 transform the matexiality of sound into pure form. To reiterate Wackenroder:
‘All sonarous affects are rufed and guided by the dry, scientific number sysiem, as if by the
odd, magic-conjuring formulas of an old, fearsore magician’® (quoted in Neubauer 1986:
199). Self-contained Systems, albeit ‘dry” for Wackenroder, are 4 necessary condition for a
self-contained, metaphysically clevated artwork. But how different is this magic from the
magic of a scientific explapation offered by, say, Ottingen? For a start, both owe a manda-
tory allegiance to inner coherence and a kind of self-regulating internal symmeiry, Far from
existing In u relation of mutual exclusivity then, nineteenth-century art and science are ina
relaticn of resemblance and affinity: the ‘ground of their positivity’, in Foucanlt’s terms, is
identical {1970: 207).7

Hence, while nasuralist explanations of music graduall ¥ reeede in nineteenth-century musi-
cal treatises, giving way to a metaphysically inflected conception of its inner workings that
was more in sync with the acsthetics of aufonomy, a re-examination of the relations be-
tween science and art on the terrain of music theory and composition in the Iate pinetecnth
ventury reveals that they share a variety of features, Without forgetting their differences, the
discursive affinity between their procedures raises a host of interesting questions about how
io understand the concept of autonomy in the first place. Even in Kant's formalist scherne,
aesthetic freedom bridged the ap between cthics and the scientific world — an idea that
became increasingly important for the romantic connection of art to truth. This coneeption
of aesthetic autonomy — art for art’s sake may be mote provocative than the current ethos
of anti-fermalism in our discipline would have it. Far, while the bridging function of aes.
thetic jndgment issued forth the truth of art, it atso laid bare the art of fruth,

NOTES

An analogous paraliel could be constructed on a different, but related, trajectory, namely that musical
works and the theoretical treatises explicating them both seem to shift from 2 “nature-centered’ to an “epo-
cenlered” bagis.

2. See Lydia Goehr's The Imaginary Museum of Musical Works: an Essay in The Philosaphy of Musie {1992)
for a disesssion of the emergent concept of the musical work,

3. For 2 fuller discussion of Ramean’s seientific imperative, see Thoras Christensen’s ‘EBighteenth-Century
Science and the Corps sonore: The Scientific Background to Rameau’s Principle of Harmony® (1987: 23-
30) and his Rameat: and Musical Thought in the Enlightenment {1995 33 it).

4. Nevbauer makes the useful distinction between the “generative-deductive’ and the ‘permutational’ or
‘constructivist’ sides of Rameau’s theory (1986: 78-84). He notes, for example, that D’Alembert’s
concern with chords as ‘combinatorial possibilities’ instead of as facts of parure is reflected in his choice
of ter, rather than two, hasic chord types (1986: 104).

5. Itmay be woith noting the similarities between Wackenroders invacation of magical forces and the divi-
nation required to grasp the Jdee in Marx's theoretical scheme.

0. For Neubauer, it scems, the ‘emancipation of music fram language” had first to pass through an “empiri-
cal’ phase (exemplified above by Mattheson) in order for it to shed the cosmological significance attached
by the older Pythagorian madeis,

7. Notonly did Weber reject the Pythagorianism mentioned here, but hs also accepted an acoustical entology
for musical harmony. Tn this respect, he seems to defy the madel represented above on two fronts,

8. This is not to argue that Félis, in his rejection of an acoustical ontology, simply adopted a Pythagorian
basis far his theory as a substitute. Instead, the aim here is to show how his invocation of Hegelian meta-
physics itself owes an allegiance to mathematics.

9. Weber defines the concept of Mehrdeutigkeit in the following way: ‘Multipie Meaning is what we cali the

possibility of explaining an entity in more than one way, or the quality of an entity, whereby it can be
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considered sometimes as this, sometimes as that” (in mmw?é H_oomu NMV bﬂ%ﬁ%ﬂ%ﬂm Mﬂﬂw ﬂ“”u%
i i initially i to salve a theore
i tion of a single chord — was initially E.r._dmanw. : : of
_%“MMMM_H_M _ﬂﬂmcé of _._Mndcﬂ.u it was impossible to coordinate Ew Esmwﬁoﬁw bass Mﬁh%ﬂaﬁ_ﬁwﬂmwﬂm
i fcuiar, scale degrees 6 and 7 could not be con t
tonie structure of the seale. [n particular, sca ] ind | ey copnecied
i 1 SSCTTIPL g tion of fifths. In order to solve the , Ram
without breaking the preseription concerning the mo fifths, i o) - iially
i i L by a characteristic dissonance {the added seve :
introduced the notion of double empiof, whereby 1 cvonthy - mitialy
i i t — could be added to the chord o
mmetrically to the subdominant and m:o dowminan x
Mmmwmn mMS effect mzws.wsm it to be interpreted in two ways, ons of which could lead to the chord of the
? .
enth degree within established protocol. ) o
10 mﬂmwwim tdeas clearly owe their inspiration to a host of other sources, not least %m.mmvmnw om %MMMMMWMM_
' {ars combinatoria} in eighteenth-century theory. mm—.w.mwf.mw only to point out the importan
i ion that lies at the heart of Weber’s .im.f.&mznm it . N
11 m,%.wm“_w.%w. au_.mncummwo_» on these ‘one-to-one’ relations in Ramean, see joel Lester’s Compesitional Theory
i ighteenth Century (1992: 119, 139 and 209). o
ﬂ#mwﬂw_whmm_w is not H._.;Niﬁmm to E:.mmﬁn aesthetic idealism to a latent Pythagarianism per se, but to mark
] g ;
i diately apparent alliance between the two. . .
13 wmﬂmn,.ﬁawm_“:%w_ :mwn_ﬁu own conceptions about music are cautious with respect to the mEW:ow:wMMnWMMW
3. Music consicered a5 a sel-sufficien: living Q.wmimﬂ__nxw:mw.w.m o.m‘m_z ﬁw_mumew%nm,nwnmmw_nﬂ%ﬁna et
i 1 i i i tion. Thus fo 3
4 8 Tesults In an assymedry in the dialectical opposi i ! ; : x
H.:ﬂwnwna.wm_wrww maintain equality between work and listener. See Hegel's Introductory Lectures on Aes
ics {1993: 94-95). . L o
14, Wuonhmwmﬂ scignee, H.avg.:m view, developed as & counter — not as a o%i.ﬂn_mw_nﬂnM Wcm%%mﬂﬁﬂﬂ&%w%“
. i s di ikali 2z I3 der ein physikalischer, A
‘ en Worten: die musikalische Konsonanz ist wei ] :
s ww\wmwﬂamm_:ﬁ% ein psychologischer Begriff, nicht das mqmm_un_.m,mc onmm M_a NMMW@%MM“MMMDM%W%MWMW
i der so kombinierter Tonvorstetlun, 390: X
welien oder Tonempfindunger, sondern 50 ode : F e o e,
‘ ic adi 1 de siecle Music, Musicology 2n zy
16, See my ‘A/Symmetrical Reading o:aemw%ax.ﬁh Lasicology and Sexdlogy” in Quesr
i : i i in German Literatures and Culture (Columbia,
T o e e f Brahms’s String Quintet in G, op. 111.
» 1997), in which I offer a phonic reading o mnmnw:m 8 String Quintet in G, . .
17 WMWN Ww: Wm thus not surprising that Cttingen (the “cmpiricist’/* positivist’) mcn_m ﬂszn ﬁ”ﬂrnﬂ_nﬁm
" fheor, um&g Hauptmann (the “dizlectician’/*idealist”) without undue strain, despite their seem g ﬁm_mn o)
&nﬁoww staoces towards the role of mature. Nor is it mczu%m.phm wwq m:anw._mw MM%._&%M Mcy.mm %.m mxmomg
ipti i E ] 5 tion of conditional theorems, , m,
description of a science as 1 ‘continuous connection s T s Mot o the e
is itional” {198C: 40) seems uacannily similar to Marx pos ] X :
Wow_wﬂwmwnh“_“a nz“_ﬁw seed or anoﬁ of the phrase out of ér_owmﬂ mcwmnrﬁmnwa: “__Mm. %Mo“mmaamd:wmm“_wnﬂww“a
i ; i i ic we have the Motif: Both annouw
28). In science we have the Axiom and in music we ot i d Fracting points for
i i 0 a seli-governing whole. %
ies of connections aed relations that thread the Enoa:‘.s_on : g wh o spec
wﬂnﬂmmm Hc_._mmm._cn& authority” (1o borrow from Hayden White) that informs both ‘axfom’ and ‘motif’ may

just be the same.
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SUMMARY

A consideration of the relations between the harmonic and compositional treatises of the
gighteenth and nineteenth centuries and the concurrent rise of the aesthetic autonomy m:mos.m
that an increasing resistance (o considering “extra-musical’ functions 0 bea Eo_&.:&wo the
autenomous musical work resembles a contemporaneous resistance to wxqm;m._nan& theo-
retical explanations, in this case explanations for the generation of cherds which mwmnuwﬂm_
upon string divisions, resonating bodies, and c@&.. naiural phenosena. Both traditions shift
from a ‘nature-centered’ to an ‘ego-centered’ basis.

Firstly, the article examines the jdea of aesthetic autonomy which arose towards the end of
the eighteenth century and suggests some of the ways that contemporaneous wrmomﬁm‘_m
about music was affected by this aesthetic. Instead of functioning as a E&EG& type’, the
autonomous musical work functioned as a mmﬁ.mo&m&nm. ﬂ&&w imbued with B@Eﬁgm_..omw
significance. Analysis, as & discipline, arose at this historical juncture. ,wnoomn.mF the article
tracks the changing role played by the observation of natural vrmuoﬂnnm in theories of
chord generation. The origin of chords and tones were now mOmemmmﬂ less as mnog.._m:na
phenomena and more as imetaphysical entities, HHE.&.E“ M&m article considers the resurgence
of interest ia acoustics in the late nineteenth century in light of the above shift. This interest
was not an independent development, unaifected by the aesthetics o.m awtonomy, but was
implicated in these aesthetics in a complex way. The history of relations between science
and art involves less a rift than a deep regularity between the two fields.
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