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SERIES EDITORS’ FOREWORD

Critical Conjunctures in Music and Sound offers a space from which to engage urgent questions currently animating the humanities from the perspectives of music, sound, and listening. Tied together by a common epistemological attitude, the books in this series reconstitute the place of scholarship in response to a world rapidly transforming under economic and technological integration, on the one hand, and political and social disintegration, on the other. Authors articulate new musical and sonic relations to the composition of the political, the social, and the economic, while developing new ways to analyze music’s ever-shifting associations with aurality, human/nonhuman divides, materiality, nature, and ontology. These relations and associations in turn provoke new questions about the past, and a reassessment of our historical and ethnographic priorities—both empirical and speculative. The series urges philosophical and theoretical critique to mediate and question the relationship of music studies to other forms of knowledge production. What it proposes, therefore, is a form of conjunctural analysis that does not foreclose in advance how sound, music, and other forces are or have been articulated together. “Conjuncture” captures the immediate and mobile sets of circumstances determining the present, which authors engage by challenging theoretical categories and forms from a variety of disciplinary, historical, or geographical homes.

Jairo Moreno and Gavin Steingo
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Composing the World


Prelude

Listening to the Universe


Mundus diligit concordiam.

—William of Conches, Glosae super Platonem, 39



“We can hear the universe!” This was the triumphant proclamation at a February 2016 press conference announcing that the Laser Interferometer Gravity Observatory (LIGO) had detected a “transient gravitational-wave signal.” What LIGO heard in the morning hours of September 14, 2015, was the “sound” of cosmic forces of mind-boggling power diffused through a cosmic medium of mind-boggling expansiveness.1 Einstein’s general theory of relativity predicted that when massive stellar bodies explode or collide, the very fabric of space-time would register the reverberations of the forces unleashed, and undulating vibrations of space-time—gravitational waves—would propagate through the fabric of the universe like ripples on the surface of a pond.2 The signal detected by LIGO was a perceptible confirmation of Einstein’s equations: the transient ripple of two black holes colliding more than a billion years ago, “their orbital inspiral and merger, and subsequent final black hole ringdown.”3 The event was unseen and in fact otherwise entirely undetectable save by the minutely tuned interferometers located in Livingston, Louisiana, and Hanford, Washington. The interferometers deployed in the ongoing experiment are most sensitive to waves between one hundred and three hundred hertz, well within the range of human hearing, could our ears hear in the medium of gravity.4 Scientists associated with the project describe the detection of the signal as an act of listening. “We can hear gravitation waves. We can hear the universe,” LIGO Scientific Collaboration Spokeswoman Gabriela Gonzalez explained in the press conference. “That’s one of the beautiful things about this,” she continued. “We are not only going to be seeing the universe; we are going to be listening to it.”5 David Reitze, Executive Director of the LIGO Laboratory, used similar language: “Up until now we’ve been deaf to gravitational waves, but today we are able to hear them.”6 Columbia University astrophysicist Szabolcs Marka made the inevitable comparison to music: “Until this moment, we had our eyes on the sky and we couldn’t hear the music. The skies will never be the same.”7

The sound of gravitational waves immediately caught the public imagination. Various computer modelings, “recordings,” and remixes circulated widely on the internet.8 Brian Greene, a physicist from Columbia University, capitalized on the attention and, in an appearance on The Late Show with Stephen Colbert (on February 24, 2016), explained just what we hear when we “hear” gravitational waves:

GREENE: You can actually in some sense hear the gravitational waves; they vibrate at a frequency that, if you turn it into sound, the human ear can hear, and these sounds …

COLBERT [interrupting]: These waves can be turned into sound?

G: They can, and these are the most spectacular sounds from the standpoint of—they herald a revolution in our understanding of the universe.

C: Okay, so I understand you brought one of these sounds with you.

G: Yeah, yeah I did.

C: And this is the sound of what? What are we listening to?

G: This is the sound of two black holes colliding.

C: Actually? This is actually a computer rendering of the gravitational waves into sound.

G: This is a simulation, but the data agrees with the simulation …

C: And this is what it would sound like?

G: This is what it would sound like.

C: So, drum roll please. [Drum roll … a sound plays, which strikes the ears as an electric slide-whistle punctuated by a final blip. The audience laughs.]

C: Is God Bugs Bunny? What is that?

G: Big things come in little packages. Those sounds are really telling us things about the universe that we have no other way of discerning. Those kinds of sounds are the future of studying the cosmos.9

I want to highlight three aspects of this exchange that are directly related to the themes and arguments developed in this book. First, the human ability to hear the cosmos is predicated upon the transduction of an extrasonic signal—a signal that always exceeds or outstrips the physical, embodied limitations of the ear—into a sonic representation accommodated to human sensory realities. As Greene notes, we can “in some sense hear” gravitational waves, but only to the extent that the signal transmitted via the medium of gravity is transduced into a sonic signal that the ears can register. Put another way, only Pythagoras could hear the music of the spheres (and as Isaac Newton is reported to have claimed: “I thought Pythagoras’s Musick of the spheres was intended to typify gravity”).10

Second, these sounds are “spectacular” and “herald a revolution in our understanding of the universe.” The import of these sounds is epistemological. The sounds qua spectacular (in the etymological sense of spectaculum as an act of seeing) allow us insight into the unseen and invisible forces of nature; as transduced sonic objects, they encode information about their sound producers and “[tell] us things about the universe that we have no other way of discerning.” Put another way, to hear the cosmos is to experience the world through a cosmic acoustemology (acoustic epistemology) that privileges the experience of sound as a special kind of relational knowledge, a “knowing-with and knowing-through the audible.”11

Third, as the comedic force of Colbert’s memorable punchline—“Is God Bugs Bunny?”—suggests, there is a fundamental disjunction between sound and source. The original sonic transduction of the (at the time of this writing) only gravitational wave recorded evokes the thump of a sampled bass drum, while a frequency-adjusted version, shifted by 400Hz to accommodate human hearing better, sounds more akin to the drip of a leaky faucet in the dead of night. The still more cleaned-up simulation that was played on The Late Show, which optimizes the “signal-to-noise ratio,” sounds even more disconnected, its blippy, sliding chirp profoundly disproportionate to the gravity of its source—less an awe-inspiring, black-hole-collision-worthy sound and more a Bugs Bunny slapstick: “boooiiing.” Just as extrasonic cosmic signals always outstrip our ability to hear them, so too our desire to actually hear such sounds always outstrips the monumentality of their sonic transduction. Put another way, the sounds of the cosmos are more likely to present themselves through the ping of hammers in a humble blacksmith’s forge, as in the famous account of Pythagoras’s discovery of music, than as the thunderous, unmediated sound of a divine maker.

These sounds (transduced, cosmo-acoustemological, and nonetheless comically disproportionate to their cosmic origin) may well be the future of studying the cosmos, as Brian Greene predicts. This book argues, however, that sound—and, in particular, the harmonious coordination of sounds, sources, and listeners—has always been an integral part of the history of studying the cosmos. It seeks to document the wagers that humanity has made on the knowledge of the world’s composition, and our place within its harmonious aggregate, based on aurality—our ability to hear the world and ourselves in all of its and our harmonious particularities. Composing the World provides evidence for a series of related claims:

1.that this harmony is grounded in material interactions and intermaterial relations;12

2.that harmony can be the optimistic site of a “unified theory of cosmology,” which can account for the many resonances between macrocosm and microcosm, soul and body, immaterial and material worlds, even between God and humanity;

3.that harmony serves not just as the foregrounded subject of discourse about the world but even as the unarticulated ground for thinking and theorizing the world at all;

4.and, finally, that the aesthetic and affective power of phenomenal harmony as sound can be deliberately and consciously exploited to explain and instill a sense of cosmic affect—the sense of wonder, love, and desire to hear the harmony of the world.

It is my hope that these broad claims will resonate with a wide variety of readers in the fields of music studies, sound studies, medieval studies, and the history of (natural) philosophy and science. The specific historical terrain of my argument is more circumscribed, however; it focuses upon the music-theoretical, philosophical, and philological specificity of these broader claims in the world of twelfth-century music theory and philosophy. It offers a new intellectual history of the role of harmony in medieval cosmological discourse, focused primarily on the twelfth-century reception and development of ancient and late-ancient Platonism, as transmitted by Calcidius, Macrobius, Martianus Capella, and Boethius. Its central argument—which synthesizes material from domains usually treated separately, including philosophy, logic, cosmology, music theory, and literature—affirms music theory’s foundational and often normative role within the development of medieval cosmological models, at both micro- and macrocosmic levels: the microcosmic harmonies that govern the moral, physical, and psychic equilibrium of the human and the macrocosmic harmonies that ensure cosmological perfection.

Historical Motivations: “Where are the writers on music?”

The renowned twelfth-century magister Thierry of Chartres tantalizingly promised that his hexameral commentary, the Treatise on the Works of the Six Days (Tractatus de sex dierum operibus), would offer four kinds of arguments (probationes) to bring his readers to knowledge of their creator: “the proofs of arithmetic and music, geometry and astronomy.”13 The probatio musicalis, however, remains an empty promise, for the extant Tractatus trails off, mid-argument, before even the first arithmetical proof has proved its point. Regrettably, the twelfth century is littered with such broken promises—teasing references to works that perhaps were never written, perhaps have slipped through the fickle fingers of Fortuna and are lost forever, or perhaps still lie undisturbed and undiscovered, maybe even in plain sight, just waiting for the right reader. Examples are numerous. A commentator on Martianus Capella’s On the Marriage of Philology and Mercury begs off a serious discussion of the soul’s “vital spirit” (uitalis spiritus) and directs the reader elsewhere: “Enough about the vital spirit, for we have pursued this subject in more detail in our commentary on the Timaeus.”14 The anonymous author of a now fragmentary commentary on Boethius’s Consolation of Philosophy makes a similar promise in his quick remarks on hyle or primordial matter: “What hyle is will not be discussed here, but in (a commentary on) Plato’s Timaeus.”15 Likewise, an unpublished twelfth-century commentator on Plato’s Timaeus, distinguishable from that most prolific of medieval authors, Anonymus, only because he happens to tell us that his name is Hisdosus, proudly refers his readers to his own refutation of mathematicians who claim that a disjunct harmonic proportion is impossible, “whom we plainly refute in (a commentary on Boethius’s) Arithmetic.”16 If any of these commentaries were completed, they have not yet been found. Each new discovery seems to create as many gaps as it fills—or, to borrow a metaphor from Boethius, with every uncertainty that we pare away, innumerable others, like Hydra-heads, spring up in its place (Cons. phil. 4.p6.3).

Our knowledge of the twelfth-century Platonic commentary tradition is thus necessarily imperfect, and as new texts come to light, our assessment of its terrain will continue to change and, we hope, improve. But despite the gaps (both known and unknown), the extant tradition still allows us to respond to an even more fundamental question posed, now upwards of forty years ago, by Lawrence Gushee. In his magisterial survey of medieval musical writings, Gushee famously called attention to an “extremely odd facet” of the twelfth century and posed the question bluntly: “Where are the writers on music?”17

Gushee is not alone in posing the question. It is a common belief that the twelfth century offers a meagre harvest in the field of music theory. Despite the remarkable effort expended upon the post-twelfth-century adoption, expansion, and critique of Aristotelian thought in musical discourse,18 the period immediately preceding the full integration of Aristotelian vocabulary has not received as much attention. In part, this inattention stems from a perceived lack of texts; there are no “Neoplatonic” musical treatises from the twelfth century comparable in scope to the “Aristotelian” veneer of, say, the thirteenth-century Ars musicae of Magister Lambertus or the several fourteenth-century scholastic Quaestiones de musica that have figured prominently in recent scholarship.19 But the apparent dearth of twelfth-century “writers on music” lamented by Gushee does not reflect the evidence of surviving texts; rather, it is a product of modern disciplinary divisions and musicological expectations. As a result of this inattention, some scholars have even gone so far as to claim that the twelfth century witnessed the near complete withdrawal of music from quadrivial studies. The new “autonomy” of music, confirmed for historian of science Guy Beaujouan by a detachment from generalized studies, led (Beaujouan claims) to the “eclipse” of Boethius: “Not until the fourteenth century, with the ars nova, did music once more become a specialization of masters of arts interested in mathematics… . [Then,] the De musica of Boethius was studied with renewed interest.”20

As many modern histories would have it, musical treatises in the late eleventh and early twelfth centuries began to shy away from the mathematical and cosmological concerns that had bound music to the quadrivium.21 Following a late-eleventh-century flurry of activity in South German monasteries, capped at the turn of the century by Johannes Affligemensis’s De musica,22 music-theoretical discourse seems to exhibit a decisive change in register. Save for the midcentury treatises clustered around Cistercian chant reform,23 most twelfth-century writings on music (and there aren’t all that many) share a common theme: codifying the rules and precepts of the quickly developing polyphonic practices. The rules set forth in Ad organum faciendum (On composing organum) in the early twelfth century or the so-called “Vatican Organum Treatise” (at least some of whose teachings stem from the late twelfth century), for instance, arose not from armchair speculation but from repeated and tested practical verification.24 Although such organum tracts are not entirely devoid of philosophical interest, scholars are right to observe that testimony to a thriving tradition of speculative music theory they are not.

So where are the writers on music? Exploring this question and its implications for the history of music theory led Gushee to the doorstep of the so-called “School of Chartres,” but he did not enter, warded off perhaps by its intimidating philosophical bent, noting that “while music’s position in the liberal arts was strong [at Chartres], the texts used may rarely have had relevance to the practical concerns of standard plain-chant. The notorious (neo) Platonism of the intellectuals of Chartres must have something to do with this.”25 On one level Gushee was absolutely correct: the often speculative and generally non-practical deployment of music theory in the writings of many twelfth-century authors—especially, but not only, those commonly associated with the “School of Chartres”—had everything to do with the “notorious (neo) Platonism” that characterizes much (though certainly not all) of twelfth-century thought. But I must caution that if we neglect as extramusical or as somehow less relevant to musicology medieval musical writings that do not directly bear on the “practical concerns of standard plain-chant” (and Gushee is right that these twelfth-century authors have little to say on such matters), then we have done ourselves and the discipline of musicology a grand disservice. For although Bernard of Chartres, William of Conches, Thierry of Chartres, and the host of other commentators and thinkers who populate the pages to come may not—or at least not in any strong sense—be musici (roughly, “music theorists”) in the same way that many were praised by their contemporaries as philosophi (“philosophers”) and grammatici (“grammarians”), their thoughts on music can and do, as I will argue, offer us a window onto a world of musical speculation, and musical speculation on the world, that has been little mapped by musicologists, one that offers sometimes surprising correctives to the “standard history” of medieval music theory as viewed from the standpoint of the “technical tradition.”

If my focus on twelfth-century traditions may come as a surprise for historians of music theory, it will not surprise intellectual historians. Since Charles Homer Haskins single-handedly turned the attention of generations of scholars to the “Renaissance of the twelfth century” in his 1927 book of the same title, this period has been pinpointed as the originary locus for various regulative concepts, including medieval humanism, as both a renewed study of Latin literary classics and a new emphasis on human dignity, virtue, and agency;26 individual subjectivity and quasi-Foucauldian “technologies of the self,” born of both an introspective turn toward the inner life and the outer textualization of the self (thought to be exemplified in Abelard’s Historia calamitatum);27 standardized educational structures and curricula, which pushed education beyond the traditional monastic schools and into cathedral schools, independent schools, and princely courts across Europe;28 and the (re)discovery of nature, no longer conceptualized as the simple manifestation of God’s will but “as the object of a study aiming to know the legitima causa et ratio [“lawful cause and reason”] of every natural event.”29

This last “innovation” is most immediately associated with a network of like-minded but fiercely independent scholars including Bernard of Chartres (a master and subsequently chancellor at the cathedral school at Chartres) and his students William of Conches and Thierry of Chartres (also chancellor at Chartres), as well as the English scholar Adelard of Bath (who studied at Tours and taught at Laon) and Bernard Silvestris (probably working at Tours), both of whom have literary and intellectual ties to Thierry: Adelard’s mathematical translations were included in Thierry’s Heptateuchon (a compilation of texts on the liberal arts), and Bernard dedicated his most successful work, the Cosmographia, to Thierry. Many of these scholars have, at one time or another, been associated with the so-called “School of Chartres,” whose pride of place was first anchored by the 1895 doctoral thesis of the Chartrian scholar and canon, Alexandre Clerval;30 thereafter, it quickly became “received wisdom” in the publications of Baeumker, Flatten, and Parent.31 Richard Southern’s repeated challenges to the reified conception of a “School of Chartres” (as either historical reality or intellectual disposition) has rightly introduced a more sober, cautionary tone, and the basic point of Southern’s criticism remains valid—that medieval scholars narrowly associated with Chartres deserve consideration as part of a broader scholastic context.32 Indeed they do, and this book is part of that project.33 Nevertheless, against Southern’s arguments, Édouard Jeauneau has defended the importance of Chartres,34 and following his lead Winthrop Wetherbee maintains that there remain “important and widely influential common elements in the thought of those masters whose names have been most frequently associated with Chartres.”35 Most characteristic of these commonalities are, first and foremost, (1) an avowed sympathy for Platonism, specifically the Timaeus in Calcidius’s incomplete translation (through 53c), (2) the promotion of reason over authority, and (3) a conception of nature as the (proximate) efficient cause of material creation.

The twelfth-century cosmologists who are the primary subject of this book—that is, scholars interested in nature and natural processes—developed and articulated their doctrines in dialogue with Platonic texts, primarily by way of commentary on Plato’s Timaeus (via Calcidius’s fourth-century Latin translation and commentary), Macrobius’s Commentary on the Dream of Scipio (beginning of the fifth century), Martianus Capella’s On the Marriage of Philology and Mercury from the late fifth century, and three primary works in Boethius’s oeuvre, the Fundamentals of Arithmetic, the Fundamentals of Music, and the Consolation of Philosophy (all from the first few decades of the sixth century). These were the four late-ancient authors who offered related yet distinct points of entry into a single, overarching fascination with the secrets of nature. Modern scholarship has generally examined these commentary traditions individually on a diachronic axis. While this sort of inquiry usefully highlights the seams and joints in the reception history of the textual traditions singly, it nevertheless obscures the profoundly synchronic relationship among these four texts in the twelfth century. The works of Plato and his late-ancient proponents were not approached as autonomous, self-contained tracts; rather, they were seen to complement each other in fundamental ways. The Timaeus and Calcidius’s commentary provided a basic cosmological framework and the three metaphysical principles, God, Ideas (or Exemplars), and the “Receptacle,” which was conflated with Aristotelian prime matter (hyle or, in Latin, silva); Macrobius equipped them with a hermeneutic model of fictitious but heuristic fables and allegories through which they could harmonize classical myth and philosophy with Christian theology; Martianus afforded a sweeping allegorical structure for such an inquiry; and, finally, Boethius showed the way along the fourfold mathematical path (the quadrivium) that led to the proper end, the ascent to “the Good” (the summum bonum), which was the final cause of all cosmological inquiry: the ascent through creatures to the creator (per creaturas ad creatorem).

Not only did these late-antique texts themselves model this ascent; the very disciplinary structure of the music-theoretical tradition they transmitted provided an often explicit “methodology” for thinking through and listening to the interconnected stages of this ascent. The second part of this monograph (Chapters 3 through 5) attempts to exemplify and mobilize the intricate scheme of cross-cosmic correspondences that animate the medieval cosmos and its inhabitants (human and nonhuman). These chapters collectively trace this material, intellectual, and anagogic ascent per creaturas ad creatorem in the same musical terms employed by the twelfth-century cosmologists: from the microcosmic harmonies of the human (Chapter 3), via the material harmonies of sonorous instruments and voices (Chapter 4), to the macrocosmic harmonies of the universe (Chapter 5). Readers with even a passing familiarity with the history of music theory will recognize this anagogic trajectory as roughly corresponding to Boethius’s influential tripartition of music into musica instrumentalis, musica humana, and musica mundana, set forth in the prooemium to his Fundamentals of Music.36 Cosmic music (musica mundana) arises from the harmonic structures and periods of the celestial bodies, from the delicate balance of the four elements, and from the cyclical succession of the seasons;37 human music (musica humana) comprises the harmonic structures governing the human soul, the human body, and the relations between soul and body;38 and instrumental music (musica instrumentalis) encompasses the sonorous sounds arising from instruments and voices, which are the servants of song.39 Each level is an analogue of the others (at the material, anthropological, or cosmic level, mutatis mutandis), and collectively they actualize the continuous proportionality that ensures the continuity and integrity of the worldly machine (machina mundi).

Contemporary Motivations: The Afterlives of a Dead Metaphor

One of my secondary aims is to bring the less familiar discourse of medieval musical cosmology to the attention of scholars working in more familiar areas of musical and philosophical inquiry, medieval and modern. What might it mean to situate and reassess the harmonic and semiotic perspectives of medieval cosmology in the context of recent developments in biosemiotics and critical theory, in particular the Umwelt theory of Jakob von Uexküll (1864–1944), an early-twentieth-century theoretical biologist, whose work has been taken up by such recent theorists as Maurice Merleau-Ponty, Gilles Deleuze, and Félix Guattari?40
To be clear, I do not encourage the construction of concrete genealogical connections between the harmonicizing traditions of medieval Platonism and Deleuze and Guattari’s “cosmic refrain of the sound machine,”41 nor the anachronistic collapse of semantic differences between, say, Badiou’s famous declaration that “mathematics = ontology”42 and Thierry of Chartres’s claim that “the creation of numbers is the creation of reality” (creatio numerorum rerum est creatio).43 Instead, by framing the medieval in light of the modern, if only briefly in this prologue and again in the postlude, I seek to help us better hear the sympathetic resonances that emanate from both sides of such a juxtaposition; these resonances, in turn, can attune our ears to both the strikingly “modern” (if decidedly unmodish) concerns of medieval intellectuals and the hidden “intellectual medievalisms” embedded within the condition and critique of modernity itself. Although the central chapters of this book are unabashedly and unapologetically historical in focus, the broader impetus for the project (and, I hope, its utility) gains force from a more contemporary set of concerns that have shaped the current trajectory of humanistic disciplines, music studies included. The continued and indeed resurgent recourse to musical metaphors, analogies, and expressive modalities in contemporary philosophy, especially after the so-called “speculative turn” and its return to an overturned Platonism,44 makes a more robust account, on its own terms, of the premodern but postclassical history of such modalities all the more pressing. We cannot think the present without understanding the past.

In the early twentieth century, Jakob von Uexküll revived the long-dormant music of the spheres. From the distant echoes of its ancient harmonies, Uexküll constructed what he called a Kompositionslehre der Natur (“composition theory of nature”), to which my title obliquely alludes. In a series of monographs spread across the first half of the twentieth century—including Umwelt und Innenwelt der Tiere (1909), Theoretische Biologie (1920), and Bedeutungslehre (1940)—Uexküll attempted to situate humankind within a broader, biologically and materially constituted semiotic nexus that encompasses the human and the nonhuman, the organic and inorganic, whose harmonic interrelations Uexküll deemed the “musical laws of nature” or a “theory of the music of life.” Uexküll explicitly frames his semiotic project as an antimodern (specifically anti-Darwinian) critique of a mechanistic objectivism that would reduce the living organism to a functionalist “physico-chemical machine.”45 Uexküll’s universe, much to the contrary, is perceptually alive, its semiotic web woven from a “functional cycle” (Funktionskreis) of Merkzeichen and Wirkzeichen, “perception signs” and “operation signs,” whose reintegration provided the means of rehabilitating a modern biology gone wrong. According to Uexküll, the modern split of the subjectively constituted perceptual universe from the objectively constituted functional universe can be dated with surprising accuracy. “It lies between Kepler and Newton”:46

Astronomy was originally a science of the perceptual side (Merkseite); it was a matter of finding the design behind the bewildering multitude of stars, a design ordained by God that made it possible for them to move in perfect harmony: on his search for the harmony Kepler found the laws governing the planetary motions. Newton on the other hand we find completely immersed in the operational side (Wirkseite) of the starry sky, as he formulates the laws of gravity. Kepler was looking for a design—Newton was looking for a cause for the same phenomenon.

Here, Kepler and Newton are mere historical foils for the real target of the severance of Merkseite from Wirkseite: Darwin’s meaningless, mechanized universe, the inevitable result of the astronomical swerve from the perceptual to the operational.47

First, the starry sky became a meaningless mechanical thing that turned around without accomplishing anything. As long as God was listening to the music of the celestial spheres, the sky did have a purpose, a divine performance. Without reaching the ear of God it dissolved into nothing and became a mechanical movement… .

 Ever since Darwin, the biologists were ardently trying to spirit away the perceptual side of living things (die Merkseite der Lebewesen) and only to pay attention to the operational side (ihre Wirkseite). Finally Man himself became an accidental product with purely mechanical, aimlessly functioning physical processes.

Uexküll’s nostalgia, if I may call it that, for a premodern phenomenal world of appearances retroactively posits a premodern arche as its antimodern telos. His view of this magical unity of perception and activity that had declined into soulless, inhuman mechanical operations relies on an analogy of the difference between simply calculating the functions of this worldly mechanism and actually perceiving the result of its ongoing activity. But this is more than an analogy. When function supplanted perception, he proposes, “scientists began to deal with the world in the way a deaf person deals with a street organ. The turning of the roller, the vibration of the tongues and the aerial waves, these things he can establish—but the tune stays hidden from him.”48 On the one hand, harmony is the result of a mechanistic worldview, but it is also an irreducible supplement to that mechanism; to know only the mechanics as a dull and lifeless thing, without the transcendental harmony that it produces, would be to remain deaf to the broader phenomenological and semiological perspectives that the worldly mechanism affords. “The countless environments [Umwelten] represent … the keyboard upon which Nature plays her symphony of meaning, beyond time and space. In our lifetime, and in our Umwelt, we are given the task of constructing a key in this gigantic keyboard, over which an invisible hand glides, playing.”49

I begin with Uexküll—to whom, joined by Merleau-Ponty, Deleuze, Guattari, and Steven Shaviro, we will return in the postlude—not as an exercise in reception history, but precisely because his celestial harmony seems so distant from the classical accounts of cosmic concord. His is not a noetic harmony grounded in the abstract dance of mathematical structures. Quite the contrary, his is a perceptually, materially grounded harmony that seems antithetical to the Pythagorean emphasis on number. The most common story told about cosmic harmony, and about the harmony of the spheres specifically, is a story of “disenchantment,” which usually entails a rather abstract account of “the ancients” and the magical grip that number and music had upon their minds, blinding them to their own presuppositions. As a token of this type, consider Daniel Chua’s claim: “Tuning, for the ancients, was a magical formula; its numbers ordered the cosmos. … This enabled the inaudible sounds of the heavens to vibrate within the earthly soul, and conversely, for the audible tones of human music to reflect the celestial spheres, so that heaven and earth could be harmonized within the unity of a well-tuned scale.”50 Uexküll, however, can remind us that the concept of cosmic harmony is not to be understood as a pointedly historicized “fact” about the natural world that was eventually (finally) discredited and abandoned in an epistemic rupture or paradigm shift of a Foucauldian or Kuhnian sort. “To disenchant the world,” Chua writes, “modernity had to sever the umbilical link of the monochord, disconnecting itself from the celestial realms in order to remove music as an explanation of the world.”51 Uexküll points us in a different direction and encourages us to consider this harmony as a site for the construction of materially constituted meaning.

In this, I join voice with Bruce Holsinger in decrying any claim on a “resolutely anticorporeal ontology” of medieval music, but I do so for a very different reason. Holsinger maintains, for instance, that “the platonist worldview adumbrated by Boethius and reiterated so often in medieval musical theory demands that the body stand precisely for the material remainder, for that which ‘stains’ and thus can never be fully assimilated to the universal order inherent in celestial harmonia.”52 There is no shortage of evidence for the line taken by Holsinger, or for the very real worries about the body voiced by medieval writers on music, some of it clearly in view in the passages discussed later in this book. But the material “stain” invoked by Holsinger—an echo of the lament in the ninth-century Scholica enchiriadis that sounding number is always “stained by the corporeal matter of voices and movements” (corporea uocum et motuum materia decolorantur)—conflates two different kinds of bodies that were carefully disentangled in many medieval accounts of (musical) sound and perception. Holsinger targets sounding bodies, that is, the bodily causes of sounds, “the fleshly instruments, constructed from the distended viscera of animals, the intestines and sinews of sheep and oxen that resonate whenever a stringed instrument is plucked or strummed”;53 I target (real and imagined) sonic bodies, the material effect of some action (deliberate or mechanical) upon a potentially resonant body (natural or artificial), which can be, and often was, considered separately from the bodily source of the sound. This move, of course, does not eliminate or even alleviate the “material stain”; if anything, it sharpens the problem and focuses our attention on the materiality of sound as the result of intermaterial relations. The materialistic harmonies of the micro- and macrocosms are not “material remainders” that can “never be fully assimilated to the universal order”; they are in fact the material condition for the human knowledge of, and on some accounts the very existence of, the objects constituted by and through harmonically organized intermaterial relations.

In this, I follow Brian Kane’s “simple law”: “Every sonic effect is the result of the interaction of a source and a cause.”54 Holsinger targets this passage from the Scholica enchiriadis precisely because it seems a clear instance of what Kane has deemed the “ontological separation of sound from source.”55 Stated more strongly: the Scholica enchiriadis uncannily anticipates the “phantasmagoric separation of musical sound from the conditions of production,” which is both the product and producer of the “history and rise of the autonomous musical work in the nineteenth century.”56 Roger Scruton might as well be describing the musical listener that the Enchiriadis tradition seems to presuppose when he argues:57

The person who listens to sounds, and hears them as music …, is hearing the sounds apart from the material world. They are detached in his perception, and understood in terms of their experienced order… . What we understand, in understanding music, is not the material world, but the intentional object: the organization that can be heard in the experience.

Replace Scruton’s “order” with the moniker preferred by the Scholica enchiriadis, “number,” and the claim rings surprisingly similar (Schmid 113–114):

Igitur quicquid in modulatione suave est, numerus operatur per ratas dimensiones vocum, quicquid rithmi delectabile prestant sive in modulationibus seu in quibuslibet rithmicis motibus, totum numerus efficit. Et voces quidem celeriter transeunt, numeri autem, qui corporea vocum et motuum materia decolorantur, manent.

Whatever is pleasing in measured melody (modulatio) is brought about by number through fixed quantitative relations among musical sounds (per ratas dimensiones uocum). Whatever delight rhythms afford, whether in melodies or any rhythmic motions, is entirely the result of number. Musical sounds (uoces) pass away quickly, but numbers, though stained by the corporeal matter of musical sounds and motions, remain.

Sound by its very nature is always already embodied. Moreover, like the relation of smoke to fire, it indexes the bodily interactions that occur within the material world. But it also indexes the organization and structure of such interactions and thereby reveals through its very material presence the immaterial (numerical) relations instantiated between and among the indexed bodies. This is why twelfth-century philosophers, for instance, can insist upon hearing the human voice (uox) as an index of creative nature itself (artifex natura), as will be described in Chapter 4. Humanly generated sound is the result of an entirely natural, and entirely necessary, set of processes that ensure the balance (temperamentum), continuity, stability, and integrity of the human body. For the twelfth-century cosmologists, as for Uexküll, Merkseite and Wirkseite, perception and function, must go hand in hand. Not only does God listen to the divine performance of the celestial harmony, the cosmos itself is a listener that loves its own concord.

Mundus diligit concordiam

William of Conches puts it bluntly in his commentary on Plato’s Timaeus: “The world loves concord.”58 There are three striking features of William’s deceptively simple statement: agency, affect, and vulnerability. First, agency. For William could easily have ducked the issue and written that the “world has a kind of harmony,” “is harmonious,” or “is harmonized.” Or he could have followed a well-established line of reasoning and granted explicit divine agency to that harmony, as does a contemporary commentator on the Timaeus, the otherwise unknown Hisdosus, who claims that harmony is the creator’s eternal love, “by which he created all and harmoniously rules his creation with concord.”59 But William of Conches does neither. Rather, he allows that the world exercises an agency of its own and actively loves (the principle of) concord. Hence, even in this succinct formulation, the world is granted striking autonomy as a self-sustaining order. The world loves and actively seeks its own principle, thereby becoming a kind of Lucretian machina mundi (albeit without all the chancy, willy-nilly metaphysics that the original expression might still conjure). William’s many appeals to the machina mundi do crucial and often explicitly anti-occasionalist philosophical work: divine power, he would say, is too powerful when dealing with the mundane details of natural philosophy. With customary acerbic wit, he writes in his Philosophia: “God can make a cow out of a tree trunk, but has he ever done so? Therefore, show some reason or purpose for why a thing is so, or cease to hold that it is so.”60 The devil is in the details, or rather God is not in the details; appeals to divine power merely duck the question and leave in William’s mouth the bitter taste of “folk religion.” To subsume the mechanisms of the “How?” under the omnipotence of the “Who?” is “to believe like peasants” (credere ut rusticos).61

The world does not merely seek harmony, maintain harmony, or engender harmony; it loves harmony, which brings up the second point I want to highlight: affect. William’s cosmic love suggests an affective dimension to the worldly concord that (deliberately, no doubt) recalls Boethius’s hymn to cosmic love at the end of book 2 of the Consolatio philosophiae (2.m8.13–15):

hanc rerum seriem ligat

terras ac pelagus regens

et caelo imperitans amor.

What binds all things in order,

Governing earth and sea and sky,

Is love.

In this poem, delivered by Lady Philosophy, Boethius exalts the cosmic love that binds the opposing forces of sensual reality and exhorts the realm of human interrelations to heed its harmonies, concluding, “O happy would be the human race, if the love that rules the heavens would also rule in your hearts!”62 Its placement in the larger sweep of Boethius’s argument, however, suggests a subtle but important distinction between Boethius’s and William’s affective evocations. In the Consolation of Philosophy, this poem is the linchpin in an argument intended to undermine the inconstant conceit, articulated by “Boethius” (as a character in the work), that the world is always at odds, that the order of the heavens contrasts with the tyranny of human experience. William of Conches shifts this cosmic love from a static unitary principle to a dynamic, autonomic affect exercised by the world itself. The world’s balance and order, its proportionate structures, are loved because they are beautiful, and the recognition of that beauty puts the lover and loved in relation, in proportion, in concord, and the cycle starts all over again. Love, on the cosmic scale imagined by William’s simple statement, is ultimately a self-love (not divine love) that blurs subject and object into a mutually affective entailment.

But love is fickle, and therein lies the rub, the negative logic of the cosmological affect and the third issue I want to tease out: vulnerability. If concord makes the world go round, then its converse, discord, is a continual, if hypothetical, threat to the maintenance of that world order. For discord would break the bonds of love. This becomes clear in the continuation of William’s claim: “The world loves concord. And if the elements were to become discordant, the world would also dissolve” (Mundus diligit concordiam. Et, si fieret discordia elementorum, dissolueretur et mundus).63 So too Boethius (2.m8.16–21):

Hic si frena remiserit,

quicquid nunc amat invicem

bellum continuo geret

et quam nunc socia fide

pulchris motibus incitant

certent solvere machinam.

If love’s rein slackened

All things now held by mutual love

At once would fall to warring with each other

Striving to wreck that engine (machina) of the world.

Which now they drive

In mutual trust with motion beautiful.

Love, itself a kind of concord, thus imposes order that, if lacking, would leave the machina mundi vulnerable to dissolution. Comfortingly, the macrocosm comes with a divine warranty equally assured by both biblical and Platonic promises, for instance the Noahic covenant sealed by a rainbow in Genesis 9 and Timaeus’s claim that amity, the philia of the cosmos, is “indissoluble by any agent other than Him who had bound it together” (32c). The microcosm, however, comes with no such money-back guarantee, and its vulnerability is an all too real, not at all hypothetical threat.

Finally, there is the concord itself. In many twelfth-century cosmological accounts, the mutual love that created entities share, understood as a concord among them, is a “real” feature of the world, a feature in fact that makes the world a unified whole and guards against the (potential) vulnerability of the aggregate. This concord is grounded in proportionally related quantitative structures actually present in the world around us (for instance, in the elements, the movements of the planets, the seasonal round, and the bodies of animals and plants, as well as, of course, in vibrating strings and other resonant musical instruments). This view presents us with an ontologically flattened world, wherein the lowest order of things (the elements) have the power, the agency, to be the very undoing of the entire cosmic structure. The world’s cosmological affect, its love of concord, would extend equally to both the most elemental harmony, the concordant relations among and between earth, air, fire, and water, and the most transcendental harmony among the highest of the celestial beings, the harmony of the spheres. Concord is ontologically indifferent and is loved equally, whatever and wherever its manifestation. It is in this sense that William of Conches can claim, in a striking reversal of the usual ontological hierarchy, that the soul loves the body (as we will see in Chapter 3). Macrocosmic concord maps onto the microcosmic realm, where the vulnerability of human corporeality, of human frailty, is yet the very condition of possibility for the soul’s agency and affect.

But there is another way to understand talk of cosmological concord. In this second view it is not a “real” feature of certain worldly phenomena but an epistemological avenue toward the understanding of worldly realities through the anagogic function of analogy. The language of concord and harmony would offer ways of talking about different kinds of natural relations, even if the phenomena themselves are not, stricto sensu, quantitative and subject to “real” arithmetic and harmonic, much less material, interrelations. Qua analogy, it presupposes some sort of fundamental difference between the way we talk about natural phenomena and the ontology of the natural phenomena themselves.64 This way of thinking about the harmony of the world was particularly employed in the case of the psychological harmonies of both individual human souls (Chapter 3) and the world soul (Chapter 5). Here an ontological hierarchy is strictly maintained, in that lower-level analogies, which themselves may yet embody a necessary ontological relation between cause and effect, provide an anagogic tool for understanding a higher ontological reality.

The two ways of approaching cosmological concord, then, are (1) as a mode of being in the world, and (2) as a mode of knowing beings in the world. Moreover, the harmonic and sonic structures and analogies that can explain both how things exist and how they are known in turn engender a mode of articulation, a resonant semiotic system, that is at once communicative and affective, rational and aesthetic. For, in positing the cosmos as a well-ordered and harmonized collection of interconnected created entities, the theory itself mimetically captures that order; the theory itself marshals a kind of aesthetic attractiveness that allures, seduces, incites, and demands an affective response from the knower. It provokes and instills the understanding for which it argues.

The Harmony of the Spheres: Material and Affect

Even Aristotle recognized the aesthetic allure of the Pythagorean music of the spheres, the doctrine that the celestial bodies in their eternal revolutions make a sweet harmony. In an otherwise devastating critique of this cosmic harmony in his De caelo (290b30ff.), Aristotle describes the doctrine as one that has been formulated “melodiously and musically” (ἐμμελῶς καὶ μουσικῶς). Although the adverbs could be a mere rhetorical charm of Aristotle’s own, a punning play on the musical theory that he targets, Stephen Halliwell has argued that they “can hardly be ironic.” Rather, “they acknowledge a certain attractiveness of language and perhaps a poetic imaginativeness in the terms in which the doctrine is couched.”65
But Aristotle’s literalization of the harmony of the spheres, or the literalized version of the theory that he takes as exemplary, materializes the harmony of the spheres in such a way that the very materialization, the sounding reality, becomes “disproportional” to the cosmos that would give rise to such a sonic experience. Aristotle claims that if the celestial bodies produced sound, then the tremendous sounds that they made would be immensely destructive, cataclysmic, world-shattering. The aesthetic allure of the theory belies the deaestheticized, disproportionate reality. Aristotle’s anti-Pythagorean argument, however, culminates in a remarkably Pythagorean conclusion: “It is as though nature had foreseen the result, that if their movement were other than it is, nothing on this earth could maintain its character.”66 Aristotle beats the Pythagoreans at their own game and reinscribes the well-ordered unfolding of Nature’s plan by destroying the literalization of celestial music while simultaneously underscoring its analogical logic. In other words, nature maintains its own harmonious stability, maintains the delicate equilibrium of all things here on earth, by providentially ensuring the silence of the heavens. Whatever harmony there might be, it must remain unsounded; the very excessiveness of its literal, material realization would be the cosmos’s own undoing.67

Nearly a millennium later, amidst a set of strenuous arguments in support of the very musica mundi that Aristotle had so vociferously decried, Boethius used an argument surprisingly analogous to the Aristotelian claim that it is as if nature had foreseen what is necessary for its own stability. In his De institutione musica, the foundational text for music’s universal scope, Boethius similarly argued that nothing can exist whose excessiveness could destroy anything else.68

Et sicut in gravibus chordis is vocis est modus, ut non ad taciturnitatem gravitas usque descendat, atque in acutis ille custoditur acuminis modus, ne nervi nimium tensi vocis tenuitate rumpantur, sed totum sibi sit consentaneum atque conveniens: ita etiam in mundi musica pervidemus nihil ita esse nimium posse, ut alterum propria nimietae dissolvat.

For just as there is a proper measure of pitch in the lower strings, so that the lowness does not descend all the way to silence, and likewise the proper measure of pitch in the higher strings is carefully maintained, so that the strings, when stretched too taut, are not broken by the tenuity of the pitch, but the whole is consistent and harmonious with itself: so too in the music of the world we discern that nothing is able to exist which would dissolve anything else by its excessiveness.

What is most surprising about this statement is not its conclusion but the analogical ground of its argument. What it shares with Aristotle’s denial is the “refus[al] to treat the theory as a more abstract metaphysical statement—e.g., that the true account of the motions of the stars is that they manifest the mathematical structure of musical harmony.”69 For Boethius they doubtless do. And yet Boethius’s description here of the musica mundana relies not on the concept of number but on the physical (not metaphysical) equilibrium that the manifold bodies of and in the cosmos maintain. I will have more to say about this in Chapter 5. For now, I highlight only the aspects of Boethius’s presentation that are relevant to my claim that this cosmic harmony is not (only) a matter of abstracted, noetic, numerical precision but is predicated upon material interactions and intermaterial relations. Boethius’s harmony of the celestial mechanics (machina caeli) is described in terms of spatial location and orbital speed of the celestial bodies; of the elements, in terms of their various and contrary powers; and of the seasons, in terms of the periodic patterning of generation and corruption, the fruits that are destroyed or brought to harvest as the seasonal round rings it cyclical changes. All are likened to the physical—not numerical—equilibrium of well-tuned strings: the low strings not so slack as to descend into silence; the high strings not so taut as to snap. Strings, sound, and silence—not number—are the operative principles. Aristotle calls it nature, Boethius calls it harmony, but both, if from opposing philosophical camps, are talking about the same thing: the physical world of appearances (τὰ φαινόμενα).

The seasons, according to Boethius, embody this principle: “Whatever exists either brings forth its own fruits or assists others in bringing forth their own. For what winter constrains, spring loosens, summer heats, and autumn ripens, and the seasons in their turn either bring forth their own fruits or contribute to the fruitfulness of the other seasons.”70 The phenomenological approach taken here comes into sharper focus when we compare Boethius’s account of the seasonal round against other “Pythagorean” testimonia to the harmony of the seasons. For instance, Aristides Quintilianus (a Greek music theorist of the late third or early fourth century) presents a seasonal harmony directly correlated with an elemental harmony derived from the Platonic elemental solids (Tim. 55d–56b): fire = pyramid = summer = 4; earth = cube = autumn = 6; air = octahedron = spring = 8; and water = icosahedron = winter = 12. “Thus,” Aristides concludes, “as Pythagoras is reported to have said, spring stands to autumn in the ratio of the fourth, to winter in that of the fifth, and to summer in that of the octave… . Their proportionality is thus musical, completing the duple ratio in various ways from epitritic and hemiolic, and the other way round.”71 Plutarch (ca. 46–120), while discussing the sun’s solstices and equinoxes with an ear to the harmony of the spheres, ascribes a slightly different theory to the Chaldeans, i.e., mathematical astronomers, but the result is the same: the harmony of seasons instantiates (somehow) the octave.72 The “Pythagorean” musica mundana proffered by Aristides and Plutarch is more concerned with an abstract set of correspondences between specific numbers—correlated to the elements, and thereby the quality of the seasons in which those elements dominated—than with their physico-temporal unfolding as a lived reality for humans within the cosmos. This differs toto caelo from the materially and temporally extended analogy of the Boethian evocation of the balance of the seasons. Aristides and Plutarch present us with a static, if symmetrical, proportioning of the seasons based on the divisions of the octave. Boethius’s musical analogy for the seasonal round, however, makes no reference to the numerically proportionate structure(s) of his strings. Instead, he invites us to consider the very materiality of the strings themselves, a materiality which imposes a limit upon the otherwise unlimited slackness or tautness at either extreme of their sounding. Excess in either direction would destroy their harmony.

In fact, the disharmony of “excess” and the harmony of “moderation” are the primary themes of Boethius’s De institutione musica, whose prooemium stands as an elegant encomium of music’s great moderating force. With a rhetorical technique that we may aptly deem “shock and awe,” Boethius marshals an astonishing array of ancient testimonia to music’s affective materiality, well before he has grounded such effects in the numerical principles that it embodies. The arcane Lacedaemonian decree, in whose impenetrable (even for Boethius!) Spartan dialect the rabble-rouser Timotheus was censured for introducing immoderate and excessive “chromatic” melodies that threatened the very moderation of virtue (uirtutis modestia); the mythic tales of ancient sages, such as Pythagoras and Empedocles, calming many a frenzied youth; the wondrous healing power of melody exploited by Terpander, Ismenias the Theban, and Democritus over bodily ills exacerbated by disturbed states of mind: all of these attest to the unique sway that music has over both soul and body. Hence Boethius’s most famous claim: “Whence it is that, since there are four mathematical disciplines, the other three share with music the task of searching for truth; but music is associated not only with speculation but with morality as well.”73 The prooemium, then, is more than an encomium; it is also a powerful argument for the reality of the harmonic composition of cosmos, body, and soul. The many mythic, even anecdotal examples of music’s affective power (both therapeutic and corruptive) are wrapped in arguments that frame this musical ethics in terms of the musica mundana and musica humana. Near the beginning of the prooemium, immediately following an approving glance at the Timaeus and its harmonious construction of the “world soul” (on which see Chapter 5),74 Boethius suggests (entirely in line with Tim. 47d2) that the harmonies in sound are akin to the harmonies in us. When we hear melodies and are delighted by them, we can recognize that we too are composed in the same likeness.75 Thus, with it established as a basic principle that “likeness attracts, whereas unlikeness disgusts and repels,”76 Boethius launches into his many examples, finally circling back again at the end of the prooemium to remind us what his various stories prove in toto:77

Sed quorsum istaec? Quia non potest dubitari, quin nostrae animae et corporis status eisdem quodammodo proportionibus videatur esse compositus, quibus armonicas modulationes posterior disputatio coniungi copularique monstrabit.

But to what purpose are all these? So that there can be no doubt that the state of our soul and body seems to be composed, somehow, by the very same proportions that, as subsequent demonstrations will prove, join and unite harmonic melodies (armonicas modulationes).

Following Aristotle’s lead nearly a millennium after Boethius, however, the fourteenth-century music theorist Johannes de Grocheio dismissed the Boethian musica mundana and musica humana as mere figments of the Pythagorean imagination: “Those who posit such divisions either make them up, wish to obey Pythagoras (or others) rather than the truth, or are ignorant of nature and logic.”78 As if in direct response to Boethius’s rhetorical question—“What else [but musica humana] could blend together the elements of the body or hold its parts together in a calculated harmony (rata coaptatio)?—Grocheio posed his own rhetorical question: “Who ever heard a complexion make a sound?”79 Twelfth-century readers, however, were not so literal-minded, and by synthesizing Boethius with Plato, Calcidius, Macrobius, and Martianus, they conceived a remarkable variety of solutions to explain and exploit for its full philosophical and affective powers the various (material, sonorous, natural-philosophical, and metaphysical) modalities of musica. The solutions they offered, and the questions they posed, are the subject of this book.
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75 Inst. mus. 1.1 (180.5–9): Cum enim eo, quod in nobis est iunctum convenienterque coaptatum, illud excipimus, quod in sonis apte convenienterque coniunctum est, eoque delectamur, nos quoque ipsos eadem similitudine compactos esse cognoscimus.

76 Inst. mus. 1.1 (180.9–10): amica est enim similitudo, dissimilitudo odiosa atque contraria.

77 Inst. mus. 1.1 (186.8–187.10).

78 Ernst Rohloff, ed., Der Musiktraktat des Johannes de Grocheo nach den Quellen neu herausgegeben mit Übersetzung ins Deutsche und Revisionsbericht (Leipzig: Komissionsverlag Gebrüder Reinecke, 1943), 46.35–37: Qui vero sic dividunt, aut dictum suum fingunt, aut volunt Pythagoricis vel aliis magis quam veritati oboedire, aut sunt naturam et logicam ignorantes. For more on the survival and denial of the traditional Boethian tripartition in the thirteenth and early fourteenth centuries, see Gilles Rico, “Music in the Arts Faculty of Paris in Thirteenth and Early Fourteenth Centuries” (PhD diss., Oxford University, 2005).

79 Rohloff, Der Musiktraktat des Johannes de Grocheo, 46.42–43: Quis enim audivit complexionem sonare?
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