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Preface

The Time of Music has but one main thesis: that time in music can be many
different things. Such a nebulous hypothesis is not well served by a step-by-step
exposition. Thus this book is as nonlinear as much of the music it describes. The
reader will find frequent references to upcoming discussions and to ideas presented
far earlier. Sometimes terms are used before it is appropriate to define them rigor-
ously. Several topics interweave again and again, appearing in new contexts with
different emphases.

Music’s temporalities are too varied to be explicated solely by a linear argu-
ment. Rather than a chain of causallyrelated ideas, therefore, I try to present a field
of information, opinion, speculation, and strategies for listening. My thoughts
about music and time are as interrelated as they are diverse. I hope that a broad
picture of whatI am trying to say will emerge gradually, on the basis of ideas that
accumulate throughout the book.

My aims are not mainly to prove hypotheses, nor to develop scientific theories.
Rather, I want to challenge readers with suggestions about new ways to listen to
many kinds of music, new and old. I am more interested in asking the right ques-
tions than in finding the right answers. Questions can open up discussions, avenues
of thought, and modes of perception; answers tend to close off such things.

I'am a composer, and this book is as much composed as it 1s written. There are
main themes and contrasting themes, sometimes starkly juxtaposed and other times
linked by transitions. They undergo variation, development, transformation, and
recapitulation. I am concerned with pacing. I enjoy sudden shifts of tone or subject
matter. I like to contrast a leisurely pace with a rapid scanning of far-ranging
materials. I enjoy finding less than obvious relationships between apparently
contradictory thoughts.

Furthermore, I believe in the power of analogy and metaphor to communicate
what can be conveyed by no other means.

This book is alternately speculative, theoretical, informal, analytic, scientific,
personal. Who will read such a melange of approaches to an enormous subject? The
main audience will probably consist of serious students of music: theorists, plus
composers, musicologists, and performers with a strongly theoretical orientation.
Those with interests in aesthetics, psychology, and/or cultural history should find
much of interest here, provided they have music backgrounds. Anyone who is not
intrigued by detailed analysis may wish to skip the “‘analytic interludes’ and the
theoretical discussions (Chapters 4,5, 7, and 9 and Sections 6.4, 10.2, 10.3, 10.4, and
12.7).

It is possible to browse through this book. The lack of an overall linear
argument may well encourage a casual reading. But there are reasons why things



xiv PREFACE

are presented as they are, and only by reading the entire book in order can anyone
come fully to grips with the interrelatedness of its many subjects.

A lot of music is referred to, some in considerable detail and much more in
passing. Anyone who really wishes to understand what is being said needs to hear
this music, and hear it deeply. The ultimate purpose of the book is to encourage
readers to be listeners: creative, involved, vital listeners.

Montgomery, Ohio
23 March 1987
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Chapter 1

Music
and
Time

1.1 INTRODUCTION

Music unfolds in time. Time unfolds in music. Music, as Susanne Langer wrote,
“makes time audible.”' And, I might add, music becomes meaningful in and
through time. That is a central theme of this book.

While few would deny that music has meaning, there has been vigorous
debate for centuries about the nature of musical significance and how (and
whether) it is transmitted from composer through performer to listener. This
book is founded on my belief that the meanings of music reside not mainly in
the emotions a listener experiences, nor in direct expressions by a composer, nor
in stories or images associated with program music, nor in the inherent beauty
of musical sounds, nor even in syntactical relationships between pitches. Rather,
music is meaningful, as I have said, primarily through time.

I thoroughly agree with Marvin Minsky’s whimsical characterization of the
way time makes music meaningful:

Of what use is music-knowledge? Here is one idea. Each child spends endless
days in curious ways; we call it “play.” He plays with blocks and boxes,
stacking them and packing them; he lines them up and knocks them down.
What is that all about? Clearly, he is learning Space! But how, on earth, does
one learn Time? Can one Time fit inside another, can two of Them go side
by side? In Music we find out!

Many adults retain that play-like fascination with making large structures
out of smaller things—and one way to understand music involves building
large mind-structures out of smaller music-things. So that drive to build
music-structure might be the same one that makes us try to understand the
world.2

Despite the fundamental link between music and time, musical time has
not been widely recognized as an independent field of study. The New Grove
has no article on time; RILM has no separate category for time; The Music
Index has only recently begun to list articles under the heading “Time.” One
might conclude that the field is small and/or new. But the study of musical
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time ought reasonably to consider every musical process that takes (place in)
time—everything, in fact, inherent in a piece of music.

Despite the existence of some 850 books and articles on the topic, listed in
my bibliography “Studies of Time and Music,”? musical time is not usually
considered a subject of music theory at all. The work that has been done
is fragmented, isolated, and inconclusive. “Hopes have been high, but results
have been disappointing,” as Lewis Rowell states. The neglect of time by
the theoretical mainstream and the uneven and tentative (with a few notable
exceptions) nature of the existing work are understandable, considering the
preoccupation of music theory with the quantifiable and verifiable. But the way
time has been ignored is nonetheless ironic, since music is temporal: abstract
sonorous shapes moving through yet simultaneously creating time. Time is both
the essential component of musical meanings and the vehicle by which music
makes its deepest contact with the human spirit.

Most theories of music have been concerned not with time but with pitch, in
part because pitch is discretely defined, precisely notated, and hence quantifiable.
The musical score, which provides data for pitch studies, does not unfold in
time, whereas heard music exists only in experienced duration. The majority
of works on musical time have dealt with rhythm and meter—once again,
notated parameters, although their appearance on the page is less precise and
less complete than is pitch notation. Less obvious than rhythm and meter and
more difficult to discuss are motion, continuity, progression, pacing, proportion,
duration, and tempo. Yet it is these values that must be studied if the full force
of musical time is to be understood.

What one thinks time in music is depends on what one thinks time is.
While there is comparatively little difficulty with the question “What is pitch?”
the question “What is time?” (discussed briefly in Section 1.6) has never been
answered to general satisfaction, nor is it likely to be. There has been little
agreement among philosophers, scientists, or even cultures about the nature of
time. A study of musical time must therefore address its subject from a number of
viewpoints, must be willing to adopt a variety of different assumptions, and must
utilize many methodologies: scientific vs. humanistic, objective vs. subjective,
value-free vs. evaluative, relativist vs. universalist, speculative vs. verifiable. And
such a study must ask difficult, possibly unanswerable, questions (such as those
listed in Section 1.5).

Furthermore, such a study must on occasion be willing to forego traditional
logic, even while highly valuing rigor. As J. T. Fraser has argued, time is not
bound by the “law of contradiction,” which holds that a proposition and its
negation cannot be simultaneously true.> For example, if we decide that time
is continuous, it is erroneous to conclude that time cannot be discontinuous.®
One of the central theses of this book is that musical time is both linear and
nonlinear (these terms are defined in Section 2.1). Opposing characterizations are
not mutually exclusive when we are studying time. Music can be, for example,
linear on a deep structural level yet nonlinear on the surface.

According to Fraser, “If the idea of time refuses to conform to the law of con-
tradiction, then we must conclude that time is not independent of experience.”?
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Just as time does not exist apart from experience, so musical time does not ex-
ist apart from music. As we listen to music, the time we experience is a special
kind. We simultaneously experience musical time and ordinary, or “absolute,”
time. Because musical time differs pointedly from the time of daily existence, ex-
periencing them both at once violates logic’s law of contradiction. But time can
be many things, and it can be them at once.

Philosopher Susanne Langer (deriving her ideas from those of Basil de
Selincourt)® argues for the difference between time in music (which she calls
an instance of “virtual time”)% and absolute time, which she identifies as “the
sequence of actual happenings.”!® Langer calls the antithesis of virtual time
“clock time,” but I prefer “absolute time” because there are more types of
temporality that can be characterized as a “one-dimensional, infinite succession
of moments”!! than just what is ruled by the clock. Langer quotes de Selincourt
on the fundamental difference between virtual and absolute time:

Music . . . suspends ordinary time and offers itself as an ideal substitute and
equivalent. Nothing is more metaphorical or more forced in music than a
suggestion that time is passing while we listen to it.!2

De Selincourt and Langer make strong cases for a musical time that is not
one-dimensional and not concerned with pure duration. Their idea that ordinary
time is suspended is an exaggeration, but deep listening does give primacy to
musical time. Langer is less than specific about the actual mechanisms by which
music creates virtual time and about the real nature of a musical continuity
fundamentally different from that of absolute time.

In Section 5.5 I describe one way in which musical time differs quite
drastically from ordinary time. I am interested in the interaction between musical
and absolute time, not in the replacement of one by the other. Both species of
time coexist in our consciousness—a further indication of time’s refusal to follow
the law of contradiction.

Few theories of music admit the suspension of traditional logic, just as they
do not accept divergent methods or assumptions. At the one extreme we find for-
malist concerns with the internal syntax of music, as exemplified in hierarchic
theories of tonal music, set-theoretic approaches to atonal music, some appli-
cations of linguistics and semiotics to music analysis, and studies of rhythmic
and metric patterning. At the other extreme there are humanist concerns with
personal, social, or aesthetic meanings of music. While formalist theorists have
explained much about music, their common failure to step back from the no-
tated score and ask questions about the individual or cultural significance of
their findings is a limitation. Humanist theory is hardly more complete. Seem-
ingly perceptive aesthetic ideas can fail to hold up under the scrutiny of careful
musical analysis. Criticism that is not based on thorough analysis can be elegant
prose about nothing. Formalist theorists seldom consider the cultural contexts of
their studies; humanist theorists frequently fail to test their perceptions against
the hard evidence of musical structure. Theoretical writing that avoids both the
formalist and the humanist limitations is rare.

I am not alone in seeking a musical scholarship that avoids the dangers
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of both excessive formalism and excessive humanism. In his much-discussed
book Contemplating Music, Joseph Kerman calls for a pluralistic music theory.
Although respecting their craft, he criticizes analysts for their myopia:

Their dogged concentration on internal relationships within the single work
of art is ultimately subversive as far as any reasonably complete view of music
is concerned. Music’s autonomous structure is only one of many elements that
contribute to its import. Along with preoccupation with structure goes the
neglect of other vital matters—not only the whole historical complex . . ., but
also everything else that makes music affective, moving, emotional, expressive.
By removing the bare score from its context in order to examine it as an
autonomous organism, the analyst removes that organism from the ecology
that sustains it.!? [Emphasis added.]

By “context” and “ecology” I trust (and hope) Kerman refers not only to
history but also to the cultural setting in which all music, old and new, is heard
today. Because of my concern with contemporary understanding of music, the
focus of this book is on the present, despite the difficulty of achieving an objective
perspective on today’s art. But I am less interested in objectivity than in the
contemporary listener. My focus 1s more on the ways we understand Beethoven’s
music now than what it meant in 1800.

Building meaningful bridges across the enormous gap between formalism
and humanism in music theory is a formidable challenge. Yet this challenge must
be faced if the elusive nature of musical time 1s to be understood. It has been in
the spirit of uncovering significant connections between musical structure and
human values that this book has been conceived. I have tried to address Lewis
Rowell’s plea that theorists “be willing to consider the nonquantifiable and the
nondiagrammable in their quest for the ideas, principles, and methods which
will eventually inform their understanding of the subtle impulses, feelings, and
intuitions by which the temporal structure of music is created and perceived.”4
I have been heartened by Rowell’s belief that theorists are “beginning to concen-
trate on the qualities (as opposed to the quantities) of time—those vital dynamic
and kinetic properties which we praise so extravagantly and understand so su-
perficially.”1®> Nonetheless, I am unwilling to forego totally the quantitative or to
oppose it to the qualitative. The two must coexist. Several charts, diagrams, and
calculations do appear in the following pages. It is as problematic to err on the
side of excessive humanism as it is limiting to use exclusively (pseudo-)scientific
methods.

The underlying argument between formalists and humanists is the eternal
question of whether music’s meanings are primarily internal (to music in general
if not to particular compositions) and hence syntactic, or external and hence
representational or at least symbolic of extramusical values. Since time in music
not only communicates syntactic meanings but also presents symbolic meanings,
it must be studied both theoretically and aesthetically. Therefore this book
takes both approaches. It analyzes temporal spans in particular compositions,
considers theories of rhythm and meter, and concerns itself with the perception
of duration. But it also studies the progressions and continuities of music as
metaphors for the temporality of life. Thus it should not be surprising that the
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book occasionally turns to fields as diverse as psychology, sociology, philosophy,
criticism of other temporal arts, and anthropology, in addition to the wide range
of scholarship on music.

1.2 TIME IN MUSIC, MUSIC IN TIME

Does music exist in time or does time exist in music? This question is not simply
a semantic game. If we believe primarily that music exists in time, then we
take time as an absolute, as an external reality, as somehow apart from the
experiences it contains. I do not wish to deny absolute time totally but rather to
posit a substantially different musical time. If we believe in the time that exists
uniquely in music, then we begin to glimpse the power of music to create, alter,
distort, or even destroy time itself, not simply our experience of it.

As Thomas Clifton explains, the age-old idea that time is out there, flowing
by us, is questionable. Events, not time, are in flux. And music is a series of
events, events that not only contain time but also shape it.

We are not spectators of time: we do not stand on time’s “banks” and observe
it flowing by. The words “past,” “present,” and “future” express relationships
between objects or events, and people. These words exist and have meaning
because people are in the world. It is the experience of objects, events, and
other people which is in constant flux: certain events were experienced then,
others are being experienced, still others will be experienced. These are all
distinct but related experiences of time. Time has no grip on events. It is
events, as lived through by people, which define time.16

Similar ideas are expressed by philosopher of science Errol Harris:

Time does not move or pass, for all movement and passage is in space and
takes time, but time itself 1s not in space and does not take time to elapse.
Time, therefore, cannot be a moving image nor a process of actualization, for
the movement and the process are in time and cannot be of it. Yet even this
manner of speaking is metaphorical for time is not a container of events. It
would be more plausible, but no less false, to think of space as the receptacle
in which events took place.t?

I take Clifton’s statement as an essential characterization of time, as the term
is used in this book. Time is a relationship between people and the events they
perceive.!8 It 1s an ordering principle of experience. Thus I am focusing on the
time that exists primarily within us. Yet even what I call “absolute” time (a term
Clifton rejects) 1s little more than a social convention agreed to for practical
reasons. Clifton states:

Objective time (or real, or absolute time) is a contradiction in terms. It
presupposes the existence of a time which exists independently of us, and
of a “time sense” whereby a person perceives this time. . . . It is useless to
measure the sense of time against a clock which is alleged to keep real time.
A clock may be very useful in arranging appointments, but it can tell us
nothing about time itself. A recording studio may wish to know the time a
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certain composition takes, but its timing, in terms of minutes and seconds,
will tell us nothing about time as meant by the composition.!?

Viewing time as a relationship is not really defining the term. As Justin
London has pointed out,2° “time” is not really a proper predicate of the verb “to
define,” just as, for example, “pencil” is not a reasonable predicate of “to ride.”
“Time” must ultimately be taken as undefinable. We have intuitive knowledge
of what time is, but it is impossible to draw up a list of attributes that belong
exclusively to time. As psychologist Masanao Toda has written,

It is a fool’s errand to try to “define” time. Defining a notion is to find for it an
equivalent ideational construct made of some other, usually more primitive,
notions. The prerequisite for a successful definition, however, is that every
aspect of the target notion is represented by some of the component notions
used for the definition. Any attempt at defining time, therefore, is bound to
be ridiculous, as there is nothing in this world that even remotely resembles
time.2!

In the following chapters I postulate many types of musical time. To do so
becomes possible once I accept the notion that music creates time. For example,
I discuss “multiply-directed time” in Sections 2.9, 6.4, and 6.5. I am not content
to say that some music suggests that its events may be ordered in several different
ways. Such a formulation would be too tame to connote the powerful experience
of multiple directedness. I am saying that time itself can (be made to) move, or
refuse to move, in more than one “direction”: not an objective time out there,
beyond ourselves, but the very personal time created within us as we listen deeply
to music.

My ideas concerning multiply-directed time are like Clifton’s concerning
interruption and an extreme kind of interruption he calls “temporal intercut.”
It is not simply a stream of continuous events that can be interrupted by
discontinuities, he claims, but time itself. But, Clifton wonders, “how can time
be interrupted?” His answer is the powerful notion that I have borrowed as
a characterization of time: “time is not an independent process but a relation
between a person and an experienced event.”22 If time exists not as an objective
reality but as an interaction between listener and composition, then time can
indeed be interrupted or even reordered.

Just as strong is my assertion {in Section 6.4) that some music can create a
type of multiply-directed time I call “gestural time.” It is not enough to state that
traditional music has gestures whose normal temporal placement, determined by
convention, is at odds with their actual position within a composition. I seek
a formulation that reflects the potent experience of encountering, for example,
a closing gesture near the start of a composition. The disorientations caused
by a gestural time out of alignment with absolute time are too powerful to be
described simply as subverted conventions. I am saying that music creates many
kinds of time, only some of which are similar to what we narrowly think of as
ordinary time,

When I claim, in Chapter 6, that events appear in an order in gestural time
that is different from their order in ordinary time, what I am really saying is that
music offers alternatives to conventional temporal sequences. If my proposed
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reorderings in gestural time and multiply-directed time make the reader a bit
uncomfortable, that is all to the good. One purpose of this book is to suggest that
we hear music in ways very different from the ways we experience our daily lives.
But music also creates remarkable likenesses of lived time (see Section 6.6) and
thereby focuses our attention on ordinary discontinuous experiences we might
otherwise all but miss. I am not willing to deify daily temporality by defining
musical time as a distortion of it. It 1s only because of our habit of thinking
of literal succession as the sole reality of temporal order, only because we allow
ourselves to be ruled by the clock, that we may question multiple manifestations
of musical time.

The difference between ordinary lived time and musical time is, according
to Clifton, the difference “between the time a piece takes and the time which
a piece presents or evokes.”? Gestural ume, for example, is created in some
compositions, despite the obvious fact that they exist and are heard in absolute
time as well. All the species of time discussed in this book are experienced and
understood simultaneously with ordinary time. This duality is possible because,
as mentioned in Section 1.1, time does not obey the law of contradiction: it can be
many different things at once. All music is heard at first as a moment-to-moment
succession, although it also creates the very different continua of musical time.
Musical time exists in the relationship between listeners and music, just as
ordinary time exists in the relationship between people and all their experiences,
including music. Thus musical time and ordinary time lead parallel existences.
When we listen very deeply, however, we begin to lose the distinction between
these two kinds of time.2? When we give ourselves totally to a performance, the
peculiarities of musical time are experienced, whether they are the reorderings
of gestural time, the stasis of what I call “vertical time” (see Section 2.12 and
Chapter 12), or the discontinuities of what I call “moment time” (see Section 2.10
and Chapter 8). Deep listening allows us to transcend the time the piece takes and
enter the time it evokes. T. S. Eliot referred to (in the lines quoted in Section 1.6)
“music heard so deeply that . . . you are the music.” If some of the species of
time I formulate in this book seem to violate common-sense understanding of
ordinary time, we must remember that they do enter our consciousness when we
listen deeply, when we become the music.

Yet we do not as a rule totally suspend ordinary time as we listen. We are
aware of approximately how much absolute time has elapsed in various sections
of a composition. Without this awareness we could not perceive or understand a
work’s proportions (as discussed in Sections 2.7 and 2.11 and in Chapter 10). In
one kind of music, however, there are no proportions, because time does seem
to be suspended. This most radical species of musical time is vertical time (see
Section 2.12 and Chapter 12): the static, unchanging, frozen eternity of certain
contemporary music. Is listening to this music really a timeless experience?
Certainly the time of bodily processes marches on (even if slowed down by the
inducement of a mental state akin to that of transcendental meditation); certainly
our watches indicate that some kind of time has elapsed during the performance.
But there is a kind of musical time, not measurable by clocks or bodily processes,
that is suspended by intense listening to vertical compositions.

My brief mention here of four varieties of musical time (multiply-directed,
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gestural, moment, and vertical) before I have properly defined them is a typ-
ical strategy in this book. I use this strategy because I distrust categorization,
although I freely use it. Categories are all too often oversimplications created by
people, rather than anything that demonstrably exists. Categories of time may
suggest—erroneously—that if an event belongs to one category of time or to one
timespan that it cannot also belong to another.?> Definitions are downplayed
here because general concepts are more important than their specific boundary
conditions. My purpose is not so much to make definitive statements as to in-
vite readers to take on the challenge of listening to music in new ways and/or
to understand their listening in new ways.

It is tempting to think of my categories of musical time as parts of some
whole. I have tried to organize this book so as to thwart any attempt to treat
the varieties of temporal experience I identify as pieces of a jigsaw puzzle. The
temptation to compare species of time must be resisted. The tendency to assign
compositions, or even parts of pieces, solely to one category or another must be
avoided. Postponing definitions in favor of talking around new concepts can
help prevent an excessively literal construing of categories. For, in fact, these
categories of time are not complementary; they are not always comparable; they
readily overlap; and, because time is exempt from the law of contradiction, they
can coexist. They are more suggestions for listening than rigorous theoretical
formulations.

I am making categories yet implying that they should not be wholly believed.
I invent new terms but am reluctant to define them. I eschew the objective,
quantified methods of formalist theory, yet I also distrust musical aesthetics,
opting instead for a synthesis or compromise between these extremes. What,
then, the reader may well wonder, is the real purpose and stance of this book? I
can explain my purpose no better than by quoting from the controversial essay
“Music Discomposed” by Stanley Cavell, who attempts to explain the critic’s
anxiety to communicate the experience of art:

It is not merely that I want to tell you how it is with me, how I feel, in order
to find sympathy or to be left alone, or for any other of the reasons for which
one reveals one’s feelings. It’s rather that I want to tell you something I've
seen, or heard, or realized, or come to understand, for the reasons for which
such things are communicated (because it is news, about a world we share,
or could). Only I find that I can’t tell you; and that makes it all the more
urgent to tell you. I want to tell you because the knowledge, unshared, is
a burden—not, perhaps, the way having a secret can be a burden, or being
misunderstood; a little more like the way, perhaps, not being believed is a
burden, or not being trusted. It matters that others know what I see, in a way
it does not matter whether they know my tastes. It matters, there is a burden,
because unless I can tell what I know, there is a suggestion (and to myself
as well) that I do not know. But I do—what 1 see is that (pointing to the
object). But for that to communicate, you have to see it too. Describing one’s
experience of art is itself a form of art; the burden of describing it is like the
burden of producing it.26

When I wrote previously of valuing rigor yet being willing to relax it, I was
assuming Cavell’s critical stance rather than taking a strictly theoretical or ana-
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lytical position. And I was thinking in part about my categorizations of musical
time. Something is lost as well as gained by the search for rigorous delineation.
Some of my categories are species of time; some are modes of listening; some
are compositional strategies; some are mixtures. In this book they are named by
such terms as gestural time, vertical time, multiply-directed line, moment time,
absolute or ordinary time, clock time, directed linear time, nondirected linear
time, nonlinear time, Stravinsky’s psychological and ontological time, Langer’s
virtual time, Epstein’s chronometric and integral time, and so forth (definitions
for these terms are given in the Glossary). This multitude of labels stems from
my belief that music offers myriad temporal experiences, best described by a pro-
liferation of overlapping labels and categories.

1.3 THE DIVIDED MIND

Despite the consistency of its construction, as continually demonstrated by for-
malist theorists (such as Schenker and Forte), music is only partly rational, and
listening is only partially logical. Or, perhaps better said, there are many kinds
of logic, of which linear thinking is but one, and nonlinear logic often is fore-
most 1n music listening. The opposition of linear and nonlinear logic in the
understanding of music stems from the dual nature of the human mind, which
in turn is a product of the existence of two distinct hemispheres of the brain’s
cerebral cortex.

The duality of the human brain has been known since 1844, when British
physician A. L. Wigan discovered by autopsy that a man whose behavior had
appeared normal had in fact possessed only one cerebral hemisphere. It has only
been in the last two decades, however, that the implications of the divided brain
have been explored in depth by psychologists. They have found that the left
hemisphere is the seat of linear logic. It is there that we reason, count, compute,
read, and write. Right hemisphere thinking, by contrast, is holistic. The right
hemisphere understands complex relationships, structures, and patterns as enti-
ties rather than as the sums of parts. Although our understanding of the divided
brain is far from complete, it is reasonable to postulate that deep listening to
music involves both cerebral hemispheres.

Every normal person has two functioning hemispheres. The two hemi-
spheres do communicate, through the corpus callosum, so that both parts of the
brain participate in the processing of experiential data. But the two hemispheres
do view the world differently, and the conflicting time experiences described in
this book stem from these differences. The following list of dichotomies should
give some flavor for the differences between left- and right-brain thinking:

Left Right
analytic holistic
deductive imaginative
discrete continuous

sequential simultaneous



10 THE TIME OF MUSIC

Left

objective

verbal

literal

exclusion

itellect

thought as information

either/or

analyzes

denotes

resists contradictions

understands the whole as the sum of
its parts

splits the world into identifiable bits
and pieces

processes data one at a time

looks at details

sees causes and effects

draws on previously accumulated and
organized information

has full power of syntax to string
words together

values distinctions
understands literal meanings
knows “how”

understands time as containing a
sequence of events

Right

subjective

nonverbal

metaphorical

inclusion

intuition

thought as emotion

both/and

synthesizes

connotes

accepts contradictions

recognizes the whole from an essential
individual part

connects the world into related wholes

processes data all at once
looks at wholes
sees correspondences and resemblances

draws on unbounded qualitative
patterns that are not organized into
sequences

recognizes sentences or words as single
units

values connectedness
understands metaphorical meanings
discovers “what”’

understands time as containing a
complex of events?

Scientists do not fully understand how the brain comprehends music. Some

of my ideas on the divided brain may ultimately prove to be metaphorical.
Experimental evidence may, on the other hand, confirm my speculations. There
has already been considerable research into the ways the brain hemispheres divide
up the process of music perception. By presenting different tunes simultaneously
to the two different ears, for example, psychologists have found that the left ear
(which 1s connected to the right hemisphere, at least in right-handed people) is
more efficient and accurate in melodic perception.2® Other research has focused
on the musical abilities of patients with damage to one hemisphere, and still
other experiments have artificially suppressed the functions of one hemisphere
by drug injections. Most of this research asks subjects to reproduce melodies
that were perceived or processed in one hemisphere only. It appears that the left
brain “hears” the pitch intervals of a melody, while the right brain “hears” the
contour.?9 It would be interesting (and especially relevant to the questions asked
in Chapter 11) to learn in which hemisphere(s) rhythmic grouping is processed.30
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Studies comparing musically trained and musically illiterate subjects have
yielded the significant result that, as musicians are trained, they shift their
musical activities to the left, analytic hemisphere.3! The musicians studied have
been classically trained, so that it is reasonable to conclude that they use their
left hemispheres to process the syntactic structures of tonal music.32 Presumably,
trained musicians also retain their ability to perceive music holistically, even if
that mode is no longer dominant.33

Music perceptions, then, uses both hemispheres.?* As Karl H. Pribram sum-
marizes, “Musical image processing is predominantly a right-hemisphere and
musical information processing [see Section 11.6] a left-hemisphere function.” %
The immediate, emotional experience of music listening depends on the right
brain, as does our ability to understand entire phrases as single units.36 When
we recognize whole compositions from one melody or even from one chord (a
listener can, for example, identify the Eroica or the Symphony of Psalms from
their respective first chords) we use our right hemisphere. Yet, to understand
the implications of these first chords, and to comprehend subsequent events as
outgrowths of these beginnings, is to use the left hemisphere.

The simultaneity of left- and right-brain mental processes in the perception
of music gives rise to the seemingly contradictory species of musical time set
forth in this book. The apparent distortions of temporal sequence 1 postulate
in connection with gestural time, for example, can be understood as the conflict
between right- and left-brain processing. The holistic nature of a musical gesture
(the “final cadence” in the tenth measure of the first movement of Beethoven’s
Opus 135, discussed in Chapter 6, for example), as opposed to the atomistic
nature of individual notes and durations, is recognized by the right hemisphere.
A gesture’s literal temporal placement (at the end of the first phrase pair in
the Beethoven movement) is, by contrast, understood by the left hemisphere. In
this example, two temporal meanings, gestural finality vs. placement near the
beginning, are in conflict. Gestural time, as explained in some detail (using this
Beethoven quartet as an example) in Chapter 6, 1s the right brain’s nonlinear,
nonsequential understanding of a work’s total continuity. The left brain, on
the other hand, processes ordinary temporal progression, in which one event
follows another along the one-dimensional continuum in which we hear the
music. Gestural time is a special type of multiply-directed time, which, like
moment time and vertical time, depends partially on a temporal logic that is
nonlinear and subjective.

I do not wish to denigrate absolute time. We in Western culture live by
the clock and by causality. For us, music does unfold linearly. Fach event of
a composition clearly succeeds another event, and in most music listening (as
well as most theories and analyses) there is a sense that earlier events lead to,
or imply, later events. But there are other ways to understand musical time,
ways having to do with the total continuum of a composition, ways in which
connections are perceived between events that are not necessarily adjacent. These
are holistic, right-brain ways to comprehend the meanings of music. The right
brain understands events in time not as a linear sequence, not as a series of causes
leading to effects, not as a progression from past to future, but as a patterned
whole.37 It may seem strange to think about connections across gaps in (absolute)
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time and to think of the temporal continuum of a composition as an entity rather
than as a succession. The reason for the strangeness is that we are products of
a soctety that puts a high value on absolute time and on causal connections.
But there are cultures of this earth (discussed briefly in Section 2.3) which do
not depend on either the clock or causality, cultures where thought, value, and
even life itself are not primarily linear, cultures in which right-brain thought
processes are predominant. Such cultures are neither “better” nor “worse” than
ours, neither more nor less highly developed. They are simply different. We can
learn from them. We can learn that our left-brain domination is not the only
way to view the world, or our experiences, or the art we perceive.

Owur society has traditionally developed linear more than nonlinear thinking.
We are diligently educated to value certain activities that are left-brain: reading,
writing, mathematics, logic. Areas that call upon right-brain skills, such as art
and music,®® come to be regarded as pastimes. As a result, casual listeners tend
to use only right-brain perceptions. But, as this book attempts to show, deep
understanding of music must involve both left- and right-hemisphere mental
processes. These two types of processes can suggest quite different meanings in
the same piece of music.

Both hemispheres are relevant to a deep understanding of music. Neither
the affective, right-brain, holistic comprehension of the casual listener nor the
analytic, left-brain, sequential understanding of the music professional (whether
performer or analyst) is enough. That is why I am uneasy (as explained in
Section 1.1) about music scholarship that is predominantly formalist (left-brain)
or predominantly humanist (right-brain). A complex phenomenon, such as
music, that requires participation of both hemispheres of the brain for full
comprehension, demands to be perceived and studied by both hemispheres. The
real richness of the musical experience comes from the conflict between and the
combination of both modes of perception. It is only from an interplay between
analytic and aesthetic methods of study that a deep understanding of music
becomes possible. This is the challenge I attempt to address in this book.

While this book necessarily partakes of linear logic in some of its arguments,
it, like much of the music it treats, uses linearity as but one possible way to
proceed through time, not as the only way to do so. That is why certain key
ideas return with different emphasis in different chapters. Lurking beneath the
surface of these linearly connected words is a decidedly nonlinear construction
(which allows me to use the word “nonlinear” before fully defining it!).

1.4 NEW CONCEPTS OF TIME IN THE
TWENTIETH CENTURY

Since this book is concerned with the present—contemporary understanding of
all music as well as present-day compositional aesthetics—then it must start with
a consideration of new ideas on time inherent in Western twentieth-century art
and culture. Critics and theorists of all disciplines have pointed to the upheavals
in time concepts since 1900. I could prove my point with three chapters of
fascinating quotations from a wide variety of sources. Instead, I limit myself to
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one author, possibly an unlikely one for a book on music, who has beautifully
captured the essence of the new understanding of time. I offer two extracts from
John Fowles’ novel The French Lieutenant’s Woman. (It is significant in the
light of my ideas on multiply-directed time that Fowles’ story has three distinct
endings.)

In a vivid insight, a flash of black lightning, he saw that all life was parallel:
that evolution was not vertical, ascending to a perfection, but horizontal.
Time was the great fallacy; existence was without history, was always now,
was always this being caught in the same fiendish machine. All those painted
screens erected by man to shut out reality—history, religion, duty, social
position, all were illusions, mere opium fantasies.3%

Now he had a far more profound and genuine intuition of the great human
illusion about time, which is that its reality is like that of a road—on which
one can constantly see where one was and where one probably will be—instead
of the truth: that time is a room, a now so close to us that we regularly fail
to see it.%0

It is telling that Fowles likens outmoded time concepts to a road. I would
like to invoke a similar symbol for old-fashioned temporal linearity—a specific
kind of road: the railroad.4! The railroad became widespread in Europe and
America in the latter half of the nineteenth century. It can be seen as a symbol for
nineteenth-century linearity because it provided people with the means to move
from one point in time and space to another: rapidly, without much deviation,
with anticipation. Train riding was filled with purpose. Few people simply
meandered the rails on a Sunday outing. A train trip represented constant and
purpose-filled motion toward a foreseeable goal.

Trains still exist, even as we approach the twenty-first century. But train
travel hardly seems symbolic of our age, hardly represents the forefront of today’s
technological achievement. While now we do have airplanes and even space
shuttles, these vehicles do not symbolize progressive motion so comfortably. We
are far less aware of actually moving once we are in the air or in space than we
are while speeding over rails. A plane trip is internally static, not experienced
as directed motion from the point (in space and time) of origin to the point of
destination. Such stasis within a framework of almost imperceptible motion is
an apt symbol for contemporary time experience.

Just as the railroad was a magnificent technological achievement that fun-
damentally altered our ways of thinking and even living, so in the late twentieth
century there is a technological innovation that has similarly far-reaching con-
sequences: the computer. The computer has been with us for several decades, but
only recently has it become part of our daily lives. True, we have long had to
fight anonymous, impersonal computers in billing offices and banks, but I refer
to our direct involvement with computer-like thinking. The typical computer
program does not exemplify solely linear thinking. Programming is an activ-
ity that relies on both hemispheres of the brain. A program consists of doubling
back, of loops within loops, of branching off in different directions. It is thus an
apt symbol for contemporary temporality. As modern artists and thinkers con-
tinually remind us, there are species of time which no longer progress toward
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goals, the way a train does. There are times which can branch off, return to ear-
lier states, and loop. The totality of a temporal experience, now as always, is
known only at its end. The difference between current and past understandings
of time is that, because of the complexities of modern life, we can no longer
confidently predict the direction, outcome, total duration, or overall meaning of
many of our temporal experiences. The same can be said of computer logic. A
program accomplishes its task not so much by linear logic (except within sec-
tions, or subroutines) as by a logic of the whole. Many portions of a program
are interconnected in a variety of ways. The instruction which follows a given
command is not always closely related to it logically.

Not everyone programs computers, just as not everyone rode trains a century
ago. But computer-like thinking pervades our culture, just as the linearity associ-
ated with the railroad once did. I am not claiming that the computer has been the
single determining factor in the new temporal sensibility, any more than I would
claim that the railroad determined the nature of nineteenth-century thought. My
1dea is simply that the computer and the railroad are technological metaphors
for the eras in which they became widely accepted and valued. I am certainly
not suggesting any direct influence of the railroad on the art of music. Comput-
ers are prevalent in music today, though. But that is another matter, treated in
Chapter 3. My only point here is that the way people interact with computers
tells us more about people than about machines.

1.5 OVERVIEW OF THIS BOOK

A list of several questions served as an outline for this book during its gestation
period. Some of these questions are addressed directly in the following chapters,
while others are approached implicitly. The questions include:

How does music structure time? How does time structure music? What
different types of time are experienced during the listening process? Is the
temporal structure in the music, in the performance, or in the listening;
in the composer, in the performer, or in the listener?

How does the temporal structure of a particular society’s music relate to
the roles and meanings of time in that culture? How have changing
attitudes toward time throughout history been reflected in music? How
have new meanings of time in twentieth-century Western society affected
our understanding of, and response to, all music?

Why does some music suggest a vision of timelessness while other music is
closed and bounded? Can stasis really be experienced in music?

How and why do compositions begin and end? How do the concepts of past,
present, and future apply to music? What about earlier, simultaneous, and
later? What about memory, perception, and anticipation?

What factors affect the perception of duration in music? How do perceived
durations relate to durations measured by the clock? How does a listener
perceive, encode, and process durations and proportions?
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How many types of accent are there in music? Does accent come from the
composer, the listener, or the performer?

How are goals of motion created in various styles? What is the real meaning
of the metaphor of goal-directed motion? Is it imposed on music in the
listening process, or does it exist in the performance?

What is continuity? Is it optional or necessary in music? Does it exist in the
music or in the listener?

Many of these questions are too broad to answer in any complete way. But that
is no reason not to ask them. This book is more concerned with asking difficult
questions than with providing easy answers.

The present chapter discusses musical time in general terms and suggests
that it is the clue to the many meanings of music. The meanings of music
are temporal owing to music’s unique ability to create different kinds of time,
often simultaneously, which resonate with the nonlinearity (and linearity) of our
inner thought processes as well as with the linearity (and nonlinearity) of our
external lives in society. Through time, music’s meanings become both internal
(syntactical) and external (symbolic). From the conflict (discussed in Sections
1.2 and 1.3) between time taken and time evoked comes the richness of music’s
meanings: external vs. internal, objective vs. subjective, universal vs. personal,
associative vs. syntactical,*2 designative vs. embodied.*® This book is about how
musical time creates and conveys this multiplicity of meanings, and how these
meanings in turn inform contemporary compositional methods and listening
strategies.

Chapter 2 introduces and discusses two fundamental concepts that underlie
all of the analyses and many of the discussions found in later chapters: temporal
linearity and temporal nonlinearity (abbreviated as linearity and nonlinearity,
despite other uses of the term “linear” in music theory). This chapter sketches
ideas on the interaction of linearity and nonlinearity, and in so doing 1t presents
five modes of understanding time in music, new or old.

As the focus of the book is today’s temporalities and modes of listening, it

1s appropriate for it to include a discussion of perhaps the most far-reaching in-
fluence on music today. Chapter 3, therefore, considers the impact of technology
on musical time.
.-~ Chapter 4 presents an overview of several recent theories of rhythm and
meter. Disagreements between different theorists are considered, and a few new
suggestions are made. The purpose of this chapter is to relate some of the ideas
of the book to the mainstream of music theory. Chapter 4 also lays important
groundwork for Chapter 11.

The “analytic interludes” (Chapters 5, 7, and 9) offer detailed studies of
particular compositions that exemplify some of the temporalities presented in
Chapter 2. It is only by seeing how concepts such as directed linear time, nondi-
rected linear time, and moment time actually work (and interact) on different
hierarchic levels that they can be fully understood. Analyses exemplifying Chap-
ter 2’s remaining two categories of musical time, multiply-directed time and
vertical time, form portions of Chapters 6 and 12 respectively.

There is a potential danger that these analyses may seem to assume what
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they set out to prove. Chapter 5, for example, assumes that the first movement of
Beethoven's Opus 135 string quartet is temporally linear. The analysis then looks
for—and, not surprisingly, finds—aspects of that work’s linearity. If the purpose
of the analysis actually were to prove that the work 1s linear, then my procedure
would indeed be circular. But the reason for the analytic interludes is not to
prove the appropriateness of a particular temporal aesthetic to a given piece.
They start from an assumption, based on intuition, about time in a particular
piece. This starting point in turn dictates the methodology of the analysis. The
analytic interludes show how the postulated temporalities operate.

Each analysis demonstrates how linearity and nonlinearity (the two major
ingredients of musical time, as explained in Chapter 2) interact. From their
inevitable conflict come musical meanings.#

The discontinuities of moment time (Chapter 8) imply the importance
of durational proportions, which are studied in Chapter 10. An overview of
proportions in a number of composers’ works leads, in turn, to the question of
how large-scale durations are perceived and processed by a listener. Chapter 11
sketches an answer based on ideas borrowed from cognitive and experimental
psychology.

The book ends with a discussion of the most radical, and the most nonlinear,
of the new temporalities discussed here: vertical time. In its attempt to deny past
and future in favor of an all-encompassing present, vertical time comes close to
mystical states and to schizophrenic time “distortions.”

1.6 THE DUAL NATURE OF TIME

My terms linear and nonlinear correspond roughly to the philosophical distinc-
tion between becoming and being. These two concepts have echoed throughout
the philosophy of time—indeed, all philosophy—{or centuries. The idea of be-
coming is found most prominently in the linear logic that began in ancient
Greece and culminated in modern Western philosophy and science. The idea of
being, while certainly explored by Western thinkers, has received its strongest
statement in the “inward-looking, highly disciplined Buddhist philosophies in
which Zen plays a prominent part.”#

Being and becoming have their counterparts in the modern Western mind,
as psychologists have shown. Thomas J. Cottle, for example, distinguishes, and
has studied experimentally, “spatial” and “linear” conceptions of time. This
distinction exists also on a cultural level. Some societies favor what anthropolo-
gist Edward T. Hall calls “sacred” time, while others are dominated by “profane”
time:

Modern AE people—peoples of American-European heritage—have some dif-
ficulty understanding sacred or mythic time, because this type of time is imagi-
nary—one is :n the time. It is repeatable and reversible, and it does not change.
In mythic time people do not age, for they are magic. This kind of time is
like a story; it is not supposed to be like ordinary clock time and everyone
knows that it isn’t. The mistake is in trying to equate the two or act as if it
were necessary to create a fixed relationship between the sacred and the pro-
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fane. When American Indian people participate in ceremonies, they are in the
ceremony and in the ceremony’s time. They cease to exist in ordinary time.47

Listening to, or performing, music deeply (as discussed in Section 1.2) can
involve something quite similar to Hall’s sacred time. We become immersed in a
kind of time different from ordinary lived time. Musical time, as this book tries
to show, is like sacred time: repeatable, reversible, accelerating and decelerating,
possibly stopping. The special time sense evoked by music recalls music’s origins
in ritual. Indeed the modern concert ritual seeks, by putting a frame around
compositions as we hear them, to isolatc musical time from the time of our
daily lives. The similarity of music to sacred ritual is beautifully expressed by
T. S. Eliot’s lines,

For most of us, there is only the unattended
Moment, the moment in and out of time.

The distraction fit, lost in a shaft of sunlight,
The wild thyme unseen, or the winter lightning
Or the waterfall, or music heard so deeply

That it is not heard at all, but you are the music
While the music lasts.®

What I am calling the time of daily life, or ordinary time, is Hall’s profane
time:

Profane time now dominates daily life and that part of life which is explicit,
talked about, and formulated. In the Western world, profane time marks
minutes and hours, the days of the week, months of the year, years, decades,
centuries—the entire explicit, taken-for-granted system which our civilization
has elaborated.5¢

Music reflects profane time as well as sacred time. As Chapter 4 shows, reg-
ular hierarchic meter is omnipresent in traditional music, ticking away like a
clock to remind us of profane time. Yet metric regularity has faded in importance
in twentieth-century music. Similarly, composers have become increasingly at-
tracted to stasis. Thus, despite (or perhaps as an antidote to or reaction against)
the ever-accelerating pace of life and the hollow obsession with progress in mod-
ern Western society, the temporality of modern music has come to reflect spatial
concepts of time. Similarly, contemporary art and thought have embraced the
static, the eternal, the sacred. When novelist John Fowles (quoted in Section 1.4),
for example, states that existence “was always now,” he is speaking of this spatial
quality of being.

Arnold Hauser has written of the modern concern with being as opposed to
becoming.

The time experience of our age consists above all in an awareness of the
moment in which we find ourselves—an awareness of the present. Modern
man is absorbed in his contemporary world as medieval man was in an
other-worldly and the man of the Enlightenment in a utopistic forward-
looking expectancy. Everything topical, everything belonging to the present
moment is of special value to the man of today, and therefore the mere
fact of simultaneity acquires a new significance in his eyes. The discovery
that, on the one hand, the same man experiences so many different and
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irreconcilable things in one and the same moment, and that, on the other
hand, the same things are happening at the same time in so many places,
this universalism which modern technics have created and of which modern
means of communication make us conscious, is perhaps the real source of the
new conception of time and the abruptness with which modern art describes
temporal phenomena.5!

Elsewhere Hauser has written,

Is one not in every moment of one’s life the same child or the same invalid or
the same lonely stranger with the same wakeful, sensitive, unappeased nerves?
Is one not in every situation of life the person capable of experiencing this
and that, who possesses, in the recurring features of his experience, the one
protection against the passage of time? Do not all our experiences take place
as it were at the same time? And is this simultaneity not really a negation of
time? And this negation, is it not a struggle for the recovery of that inwardness
of which physical space and time deprive us?52

Psychologist Robert Ornstein has succinctly stated the difference between
(linear) becoming-time and (nonlinear) being-time:

In the linear mode, time is directional, a duration carrying us from the past
into the future; the present is always fleeting away behind us. . . . In the
nonlinear mode, however, the present exists, and 1s all that exists.?3

I do not mean to imply that change, motion, and linearity have disappeared
from Western art or thought. We see in the twentieth century not a complete
reversal of older Western values but rather a maximal interpenetration of the
two fundamental opposing forces of existence. If some statements quoted in
this book seem to be excessively strong negations of linear thinking, they must
be understood as reactions against the predominance of linearity in Western
thought for centuries. But we must remember that both being and becoming are
fundamental to human time and to its artistic expressions. Fraser has written on
the necessity of both concepts and of the inevitable conflict between them.

That analytical component of existenual tension which we describe as “being”
corresponds to . . . permanent certainties. Our instinctual drives in this regard
find expressions in scientific and religious laws and in philosophies of being
which see the strategy of existence in unchanging continuities. The postulate
of an instinctual drive for the identification of time with permanence . . .
claims that we instinctively seek permanent relationships and that we are
fulfilled when we believe to have identified them. . . .

That analytical component of the existential tension which we call
“becoming” satisfies the demands of intrinsic unpredictability. In the broadest
context, the play of the unpredictable is expressed in the contingencies of sci-
ence, religion, and the arts, and in philosophies of becoming which maintain
that the strategy of existence resides in unpredictable qualities. The postulate
of an instinctual drive for the identification of time with the unpredictable
elements of experience . . . claims that we instinctively seek the unexpected
and have a sense of completeness when we believe we have identified it.

Thus the specific ways in which we slice temporality into being and be-
coming, or its corollary, the way we see the world as made up of stationary and
creative processes, are characteristics of the human mind. Yet, metaphysical



MUSIC AND TIME 19

and methodological solipsism is removed if we remember that the existential
tension of the mind, of which the nomothetic [i.e., nonlinear] and generative
[i.e., linear] aspects of time are projections, is only one level, albeit the most
advanced one, in an open-ended hierarchy of unresolvable conflicts immanent
in nature.5*

Throughout history, time has been regarded as being and/or becoming by
various philosophers and cultures.® The arts have reflected these concerns. In
music the strongest representative of becoming is tonal progression, though any
movement through time, whether goal-directed or not, exemplifies becoming.
I identify becoming with temporal linearity. Nonlinearity is more like being.
Nonlinearity is a concept, a compositional attitude, and a listening strategy that
concerns itself with the permanence of music: with aspects of a piece that do not
change, and, in extreme cases, with compositions that do not change.

Musical sound both is and becomes. Music has a timeless existence apart
from any performance, and yet it allows us to move through time (and allows
time to move through us) as we listen. My concepts of linearity and nonlinearity
are not exactly the same as philosophy’s becoming and being, anthropology’s
sacred and profane time, or psychology’s linear and spatial time conceptions,
but the similarities are strong. Linearity and nonlinearity are complementary
forces in all music, although they appear in vastly different ways. They coexist
in different proportions and on different hierarchic levels. From their interaction
and from their conflict arise the new temporalities of recent music and many of
the meanings of all music. Chapter 2 begins to explore how this happens.



Chapter 2

Linearity
and
Nonlinearity

2.1 PRELIMINARY DEFINITIONS

Virtually all music utilizes a mixture of linearity and nonlinearity. Linearity
and nonlinearity are the two fundamental means by which music structures
time and by which time structures music. Nonlinearity is not merely the absence
of linearity but is itself a structural force. Since these two forces may appear to
different degrees and in different combinations on each level of music’s hierarchic
structure, their interplay determines both the style and the form of a composition.
I hope to show how this interaction operates in different kinds of music.

First the two terms must be defined.! Let us identify linearity as the deter-
mination of some characteristic(s) of music in accordance with implications that
arise from earlier events of the piece. Thus linearity is processive. Nonlinearity,
on the other hand, is nonprocessive. It is the determination of some character-
istic(s) of music in accordance with implications that arise from principles or
tendencies governing an entire piece or section. Let us also define linear time as
the temporal continuum created by a succession events in which earlier events
imply later ones and later ones are consequences of earlier ones. Nonlinear time
1s the temporal continuum that results from principles permanently governing
a section or piece. The many varieties of time discussed in this chapter (directed
linear time, nondirected linear time, multiply-directed linear time, moment time,
and vertical time) arise from different degrees and kinds of interaction between
linear and nonlinear time.

Both linearity and nonlinearity hinge on the expectations of the listener, but
there are crucial differences. As we listen to a tonal composition, for example,
each pitch event (individual note, chord, or motive) colors, to a small or great
extent, our expectations of what will follow. We hear subsequent events in the
context of these expectations, which are fully or partially satisfied, delayed, or
thwarted. Each new occurrence, understood and subsequently remembered
under the influence of prior expectations, implies the future. Thus linearity
1s a complex web of constantly changing implications (in the music) and ex-
pectations (of the listener). We do not therefore expect the same kinds of events
in different parts of a linear composition. A recapitulation, after all, is experi-
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entially very different from an exposition. Linearity is intimately linked to the
progression of a composition.

Nonlinearity is, at least for those of us who are products of a predomi-
nantly Western culture, the less familiar and hence more problematic of my
two basic concepts. It 1s more difficult to explain nonlinearity than linearity,
in part because our very language is linear (nonlinear languages of other cul-
tures are considered briefly in section 2.3), as are our typical processes of analytic
thinking. Nonlinearity is mainly a right-brain phenomenon, yet our discussion
of it inevitably utilizes left-brain logic. Furthermore, the psychological sciences
have yet to develop an adequate framework for understanding nonlinear time
experiences.?2 Nonetheless, I must attempt to characterize nonlinear musical time.

While linear principles are in constant flux, nonlinear determinations do
not grow or change. Nonlinear principles may be revealed gradually, but they
do not develop from earlier events or tendencies. A work’s or section’s nonlin-
earity is present from its beginning. The dynamic of comprehending a work’s
nonlinearity is learning its immutable relationships. To take an absurdly sim-
ple example, one aspect of a string quartet’s nonlinearity is the fact that 1t i1s a
string quartet. After we have heard a bit of the music (assuming we do not al-
ready know from seeing the performers on stage or from reading the name of
the composition), we understand that it is scored for four string instruments.
We expect that there will be no offstage brass band, not because the piece has
implied through internal compositional logic that it is written for strings but
because it simply is so written. Of course, it may turn out that our expectations
are wrong and an offstage band may in fact play in the third movement. In that
case the nonlinear expectations would be shattered by an unexpected disconti-
nuity. But the piece’s instrumentation would still be nonlinear (I am assuming
that the piece does not manage to imply through internal linear logic, such as
quoting march tunes in the second movement, that the strings will eventually
be joined by offstage brass). The entry of the brass would not be a linear out-
growth of past events but would rather show us that a nonlinear premise of the
work is that it is for string quartet joined eventually by brass. We would have to
wait until the third movement (assuming that we are listening for the first time
and have not been tipped off by program notes) before fully understanding this
particular nonlinear principle.

Nonlinearity should not be equated with discontinuity, since discontinuities
can acquire their force by violating linear as well as nonlinear implications (see
Section 2.4). Furthermore, linearity depends on netther continuity nor contiguity,
since an event may be implied by events that far precede it. Thus neither
linearity nor nonlinearity is necessarily allied with continuity, discontinuity,
or contiguity.

While these statements can serve as a point of departure, they do have
potential problems as definitions: the idea of “determination” requires further
explanation, as does the term “characteristic of the music.” The mechanism by
which expectations may or may not be aroused by preceding events or grow
out of general principles must be considered. How (and even whether) a listener
understands the dependence of an event on preceding music must also be studied.
Given the present state of knowledge on the psychology of music perception,
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many of these matters of cognition must unfortunately be considered beyond the
scope of this book (see, however, Chapter 11). Nor am I primarily concerned
with the actual process of composition, with the way the composer came to
choose B-flat rather than C. Determination has to do rather with the relationship
between two events as perceived by listeners. If the music seems to imply B-flat
as either a (linear) continuation of preceding notes or a (nonlinear) consequence
of an overall logic, then the music can seem to have “chosen” B-flat (even if the
composer actually wrote the B-flat before composing the notes that precede it).

The term “characteristic of the music” is used to refer to a concrete detail
(such as an individual note or interval) or to a larger unit (such as a phrase
or passage). Or a characteristic may be the duration of a section, the nature of
a passage, or even a subjective mood. In short, a characteristic can be virtually
anything in or about a piece of music.

Despite the vagaries of these definitions, I find the terms “linearity” and
“nonlinearity” enormously useful. Although I must leave to the cognitive sci-
ences the study of how we perceive and process these two very different kinds
of musical relationships (Section 11.10 sketches some relevant ideas, however)
and how we understand the dependence of one event on another, I can turn to
information theory for a partial answer to the question of what sort of mecha-
nism allows music to determine other music. I invoke information theory with
some trepidation, however. We are, I fear, destined to encounter problems if we
attempt to use anything more than some basic terminology from that science
(see, however, my discussion in Section 11.6 of information content in relation
to perceived duration).

2.2 LINEARITY AND MARKOV PROCESSES

Although information theory applied scientifically to the study of music has been
problematic, it does provide a useful aesthetic framework for understanding the
listening process. The use of Markov chains to study music has been pursued
by information theorists such as Hiller, Youngblood, Moles, Meyer, Cohen, and
Knopoff and Hutchinson, among others.® A Markov chain is, loosely speaking,
a series of antecedents contributing to the probability of a consequent event.
In a first-order Markov chain, an event is understood as “chosen” on the basis
of probabilities suggested by the immediately preceding event. For example,
the chances that a C will follow a B in a passage in C major are decidedly
different from the probability of encountering a C after a B in F-sharp major.
In a second-order Markov chain the probability of each event depends on the
two preceding events. There is, for example, a specific probability in A minor of
hearing a C after we have heard a B following an A. The higher the Markov order,
the greater the linearity. Total nonlinearity corresponds to a zeroth-order Markov
chain, in which each event is understood as independent of preceding events,
although it may indeed be chosen in accordance with a particular statistical
weighting. There is, for example, a particular probability of encountering a C
in E-flat minor, regardless of the notes that precede it.

Comprehensive analysis of most linear music would require very high-
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order chains, since a given event may well depend on hundreds of preceding
events. This is true even when events are grouped hierarchically by the listener.
Therefore, as A. Wayne Slawson has remarked,? it is impossible in practice to
specify a maximum order that would account for all meaningful probabilities in
a given composition. Furthermore, it is difficult to define just what constitutes
an event, even on the level of the smallest details. Is a chord an event? Or 1s each
note of a chord a separate event? Is the interval separating two successive notes
an event? Is a duration an event? Is a motive an event or a series of events? Does
a permutation of familiar notes constitute a new event or is it a variant of an
old event?

Not surprisingly, information-theoretic analyses have tended to focus on
1solated parameters (e.g., melody) and/or have been concerned only with lower-
order Markov chains. While it can shed light on certain aspects of music, I
doubt that information theory will ever provide powerful analytic tools for entire
pieces.5 It does, however, offer a context for aesthetic understanding of linear
musical time, as Moles suggests and as Meyer demonstrates. Events can and do
1mply later events; probabilities do exist for what will follow a given sequence of
events. It may not be possible to calculate these probabilities objectively, but we
do feel their force. If an event is an outgrowth of previous events, we understand
that the music has progressed from antecedent to consequent. The piece moves
through time from the music which implies to the music which satisfies (or
delays or thwarts) the expectation. This sense of progression—coming from the
confluence of several interlocking antecedent-consequent relationships and from
a complex interaction of implications and outgrowths that takes place across
various durations—is what linearity means: the higher the Markov order, the
more pervasive the linearity.6

2.3 CULTURAL RELATIVITY OF LINEARITY
AND NONLINEARITY

Apart from certain recent experimental compositions that toy with zeroth-order
processes, virtually all Western music, even that with strongly nonlinear struc-
tures, is linear to a significant extent.”? This fact is hardly surprising, since West-
ern thought has for centuries been distinctly linear. Ideas of cause and effect,
progress, and goal orientation have pervaded every aspect of human life in the
West (at least from the Age of Humanism to the First World War). Proponents of
technologies, theologies, and philosophies have sought to improve human life;
capitalism has sought to provide a framework for material betterment, at least
for the few; science was for a long time dominated by the temporally linear theo-
ries of Newton and Darwin; even Western languages are pervaded by words that
refer to goals, purposes, and teleology.

In music, the quintessential expression of linearity is the tonal system.
Tonality’s golden age coincides with the height of linear thinking in Western
culture. Having roots in the fifteenth and sixteenth centuries, tonality was
fully developed by 1680; the system started to crumble in the late nineteenth
century, and only remnants (plus some active attempts at revival) still function
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today. Tonality is one of the great achievements of Western civilization, and 1its
development was no accident. But let us not be lulled by the pervasiveness of
tonal music into believing that it is in any way universal. Many non-European
cultures have produced predominantly nonlinear music, reflecting nonlinear
cultural attitudes and life styles.

In Bali, for example, temporal processes are not linear. Balinese calendars
are not used to measure duration. Rather, they are marked by ten concurrent
cycles (of differing social meanings and degrees of importance) of from one to
ten days in length. The name and character of a day are determined by its place
in the more important cycles, of five, six, and seven days respectively. Thus,
Balinese time exhibits a circular quality: primary cycles repeat after 5, 6, 7, 30 (5

6), 35 (5 X 7), 42 (6 X 7), and 210 (5 X 6 X 7) days.

The cycles and supercycles are endless, unanchored, uncountable, and, as their
internal order has no significance, without climax. They do not accumulate,
they do not build, and they are not consumed. They don’t tell you what time
it 1s; they tell you what kind of time it is.8

Only with great difficulty can the cycles of the Balinese calendar be translated
into the periods of our calendars.

Balinese music, not surprisingly, i1s also nonlinear. It contains rhythmic
cycles which repeat seemingly (to Western ears) without end, but the Balinese
do not think in terms of specific durations to be filled by “meaningftul” events.%
Balinese music, like Balinese life, is not oriented toward climax. Activities in
Bali are understood and appreciated not as means towards goals but rather as
inherently satisfying in themselves.!® Thus it is not surprising that Balinese
musical performances simply start and stop but have neither beginning gestures
nor ultimate final cadences.!!

The Trobriand Islands, not far from Bali, also have a nonlinear culture.
The language of the Trobrianders contains few words that communicate ideas
of progress, change, becoming, or continuity.'2 Objects are named by the state
in which they are found (e.g., “ripe vegetable”), but their identity is lost if they
change state (the “same” vegetable acquires a new name if it becomes overripe).13
The Trobriand language contains no words corresponding to our “for the
purpose of,” “why,” or “because.” There are no words for comparison. There
are no tenses. Bronislaw Malinowski found that, under persistent questioning,
Trobrianders could recognize causes and relate them to effects, but the effort
was foreign to their thinking. On the conurary, linear behavior, when it does
occur, is despised.i* Patterned sameness, not progressive change, is valued by the
Trobrianders.15

There are many other peoples whose time conception is not linear—south
Indians,!6 many tribes in Africa,!? the Hopi in the American Southwest,!8 the
inhabitants of Java,!9 the Quiché Indians of Guatemala.?0 What are we to make of
these cultures from different parts of the world, each of which seems to put little
value on some of our most accepted and comfortable concepts? It is ethnocentric
simply to dismiss them as primitive. Many are highly developed civilizations
with long and rich cultural heritages. Their pervasive acceptance of nonlinearity
might tend to devalue the very idea of an inherited tradition, but nonlinearity
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does imply permanence. The existence of such cultures proves that temporal
linearity is not a necessary component of human existence but rather a cultural
creation: a magnificent and fruitful creation, to be sure, but nonetheless artificial.
Nonlinearity 1s equally arbitrary: time 1s not an absolute reality. Rather, it means
different things to different peoples. Thus, it 1s hardly surprising that various
cultures’ musics treat time differently.

2.4 LINEARITY IN TONAL MUSIC

As mentioned in the preceding section, Western culture has long been predom-
inantly linear and its music has embodied a sophisticated system of linearity.
Tonality 1s comprised of a set of complex hierarchic relationships between tones,
supported by durations, dynamics, timbres, etc. Since the tonic is endowed with
ultimate stability, tonal relationships conspire toward one goal: the return of
the tonic, finally victorious and no longer challenged by other keys. Thus tonal
motion 1s always goal-directed. The arrival of the tonic is never in doubt (in in-
formation theory, such inevitability is termed redundancy). Rather, the suspense
and hence the motion are determined by just what route the music takes and at
what rates it travels. Those rare pieces that end in a key other than the one in
which they begin depend for their force on the denial of this expectation (or else
they are products of particular stylistic conventions, as are Sousa marches, for
example). The expectation of tonic return is still operative, but that implication
1s ultimately denied for expressive effect.

Tonal motion is, strictly speaking, a metaphor. Nothing really moves in
music except vibrating parts of instruments and the molecules of air that strike
our eardrums. But the metaphor is apt. People who have learned how to listen to
tonal music sense constant motion: melodic motion, motion of harmonies toward
cadences, rhythmic and metric motion, dynamic and timbral progression. Tonal
music is never static because it deals with constant changes of tension. Even
when there is a passage of suspended harmonic motion, we listen expectantly
for the desired resumption of progression.

Knowing how to listen to tonal music is a very special skill which Western-
ers begin to acquire at a very young age. Most of this learning takes place sub-
consciously. But I maintain that even the most committed amateur, who may
claim to hear only the pretty tunes in tonal music from Schubert to Richard
Rodgers, does in fact understand with considerable sophistication the subtleties
of tonal listening. Listening to tonal music has become comfortable to West-
erners not only because we have learned a complex skill but also because the
linearity of tonality neatly corresponds to many goal-directed processes in West-
ern life. We should not be fooled, however, by the comfort of tonal listening.
It is learned behavior, as the predominantly nonlinear arts of several different
cultures remind us.

The temporal form of a tonal piece typically consists of a move towards a
point of greatest tension that is usually remote from the tonic, followed by a
drive back towards the tonic. The return of the tonic is an event of rhythmic
importance, a structural downbeat,?! a point of resolution, the goal. This view
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implies that structurally the most significant dominant is that which precedes the
recapitulation tonic. According to Schenkerian thought, structural dominants
tend to be found closer to the end of a piece. While I would not deny the
importance of the ultimate descent of the Urlinie, 1 feel that the sense of arrival
at a recapitulation 1s critical to the temporal unfolding of a tonal composition.
A recapitulation that begins as a literal restatement of the opening can feel
quite different from the actual beginning: the return of the opening music now
acquires the stability of a goal reached. What remains for the music to accomplish
is the prolongation of the recapitulation tonic so that its stability is anchored
in an extended duration. Thus large-scale durational proportions are critical to
tonal form.2?

Composers can play on the expectation of a recapitulation structural down-
beat by taking circuitous routes, by inserting false recapitulations, or by under-
mining the tonic downbeat at the start of a true recapitulation. Such subtleties
do not weaken the linearity of the music—quite the contrary. They depend on
carefully established expectations. The process of choosing when and how to un-
dercut a recapitulation downbeat depends on implications set up earlier in the
piece.

Consider, for example, the first movement of Beethoven’s String Quartet
No. 7 in F Major, opus 59, no. 1 (1807). After a long and complex development
section, the following sequence of events occurs:

1. an F major chord returns as tonic (in first inversion, with the second
theme of the first theme-group from mm. 20 {f.) in m. 242;

2. the main theme returns in the tonic in m. 254;

3. the tonic note reappears accented in the bass in m. 279 (but as the
third of a D-flat chord);

4. at long last there is a strong cadence in the tonic (root position V to
root position I) in m. 307; and

5. we must wait until m. 348 to hear the main theme with full root-
position tonic support.

Beethoven does more than play on our understanding of the conventions of
sonata form; he deals with the linear consequences of earlier events. He shapes
the recapitulation this particular way because of the implications of the strange
opening of the piece (see Example 2.1): not really a I chord,? certainly not a III6
chord, but rather a subtly unsettling incomplete harmony. This unstable chord
could never serve as a point of arrival at the start of a recapitulation. Thus, the
sense of resolution is spread over five timepoints rather than residing (in the
traditional manner) in the one instant of reprise. This movement is therefore a
wonderful example of tonal linearity. It i1s a complex and sophisticated statement
of the same linear aesthetic that makes us expect a tonic note after a leading
tone or a tonic chord after a dominant seventh. We may not understand all the
implications of the unusual opening when we first hear it,2¢ but we are struck
by its strangeness and we wait for an “explanation.” This waiting is the essence
of linearity.
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Example 2.1. Beethoven, String Quartet No. 7 in F Major, opus 59, no. 1, first movement,

mm. 1-21
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The way Opus 59, no. 1 approaches its recapitulation is not a surprise.
It is a logical, although not totally predictable, consequence of an opening
that could never function unaltered as a recapitulation resolution. Surprises
—events that really are unexpected and unprepared—do exist in tonal music,
however. Surprise is often a product of linear thinking. For an event to be
unexpected suggests that implicatons have been established. The first movement
of another Beethoven string quartet, Opus 132 (1826), contains an excellent
example (see Example 2.2). Following a progression which seems to move ever

Example 2.2. Beethoven, String Quartet No. 15 in A Minor, opus 132, first movement,

mm. 75-98
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more pointedly toward a definitive cadence (of which there have been precious
few thus far) in C minor, there is an interrupting silence (m. 92) followed by
utterly new, recitative-like material. It is true that certain intervallic connections
can be drawn between this idea and earlier themes, but these correspondences
are minimal compared with the stark unfamiliarity of this music. Particularly
because it breaks a strongly linear continuum, the discontinuity is overwhelming.
Furthermore, the continuation of this music does nothing to erase the impact of
its discontinuous arrival. In fact, the recitauve-like material is never integrated
into the movement. It is not heard again. It is an unrelated interruption, without
precedent and without motivic outcome. Yet it has linear consequences, not
literally in the music but rather in the way we hear it. Once it has happened we
cannot forget it. It colors our understanding of the remainder of the movement:
We understand that any subsequent continuity just may be shattered.

Despite the recitative’s lack of motivic precedent and despite the manner in
which it interrupts a cadence-directed progression, I am not calling it a nonlinear
event. This particular surprise is a linear occurrence. It depends on the linear
expectations it subverts.

2.5 LINEARITY IN ATONAL MUSIC

I have said that tonality, the musical expression of temporal linearity, was a
product of the European cultural tradition. What can be constructed, no matter
how painstakingly nor how magnificently, can also be destroyed. Temporal
linearity in Western music has lost its universality.

The disintegration of linearity began with its intensification. As the tonal
vocabulary became richer in chromaticism toward the end of the nineteenth
century, the urgency of music’s goal-directedness increased. Not coincidentally,
this era also saw the beginnings of modernism in the visual and literary arts. Late
romantic music (such as Brahms’ Intermezzo in E Minor, opus 116, no. 5 (1892) or
Hugo Wolf’s Das verlassene Miagdlein (1888) from his settings of Eduard Morike’s
poems) is always searching for goals that only occasionally materialize. Such
music often seems to consist mainly of structural upbeats (examples of structural
upbeats are to be found in Section 4.12). Progression in this music is defined
more by voice leading than by outright root movement, which is reserved for
especially large articulations. Late romantic music drove root-defined continuity
farther and farther into the background, as voice-leading prolongations of slowly
moving structural harmonies became normative on local levels. Only rarely do we
hear what was so typical of music a century earlier: harmonic root progressions
in the foreground functioning as the primary support of large-scale harmonic
movement.

The atonal idiom of the early music of Arnold Schoenberg (such as the
Sechs kleine Klavierstiicke, opus 19 of 1911, analyzed in Chapter 7) resulted
from the disappearance of background tonal harmonies. Stepwise motion in the
foreground was retained as the sole means of achieving continuity of melodic
lines, but the definition of large-scale goals for this motion became problematic.
As many recent theorists have shown, consistencies of set types underlie much of
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this music. In most early atonal music, the number of set types is limited so as to
create significant pitch and/or interval class invariances that ensure consistent
contexts. Most pieces, or at least movements or sections, use a relatively small
number of sets throughout. Linear transformation of sets is relatively rare. Thus
set analyses have uncovered nonlinear principles of consistency more often than
they have explained linear means of progression.?

In the absence of the tonal system’s a priori goal definition, early atonal
composers faced the challenge of creating cadences contextually. Their phrases
end rhythmically, possibly by slowing various motions as the cadence approaches
and/or by following the cadence sonority with silence. Also, changes of texture,
timbre, figuration, or register help to define contrasting phrases. My point
is that the nonpitch parameters, traditionally treated as secondary support of
the harmonic, linear, and rhythmic motion of tonal music, were made to act
more structurally, more independently, more prominently, more as means of
articulation, in order to compensate for the loss of tonality’s unequivocal goal
definition. Goals are defined either as they happen by rhythmic and textural
factors or in context by previous reiteration and emphasis.26

In the former case we may not know what a cadential harmony is to be until
it actually arrives, a situation quite different from tonal drives toward cadences.
Consider, for example, the first phrase (excluding the introductory motto) of
Alban Berg’s Kammerkonzert of 1925 (see Example 2.3). There is no doubt that
the phrase ends in m. 7. Why do we hear this measure as cadential? There
are pitch factors. The final E-C dyad is a reasonable goal, given the preceding
sustained E in the oboe and the stepwise approach to C in two voices. E and
G define a harmonic area in mm. 1-6: the arpeggiated E-G in the A clarinet
in mm. 1-4 takes on importance in m. 4 when the bass clarinet enters on E
(lowest sounding register) below the A clarinet’s G. E and G become overtly
emphasized when the oboe and horn sustain those pitch classes in mm. 5-6
while the English horn, bassoon, and flute arpeggiate them in three registers.
Through m. 6, then, the linear pitch logic involves an increasing emphasis on
the dyad E-G. In order to progress toward a cadence, the music must begin to
move harmonically. The stepwise motion beginning in m. 5 eventually causes
the E-G emphasis to be replaced by E-C stability. Once the flute reaches high G
in m. 6, it begins a stepwise descent through F (end of m. 6), E-flat, D-natural (in
a lower register, preceded by D-flat), to the cadential C at the end of m. 7. (The
flute’s C-flat doubles the ascending line described below, and its A-flat doubles
the horn’s A-flat, which weakens the prevailing G.) Thus what the flute (and
oboe) accomplish in mm. 6-7 is the linear motion of the voice containing G
stepwise downward to the cadential C.

This C is also a goal of stepwise motion upward. This motion starts from the
motivically significant A and B-flat, reiterated emphatically in m. 5 in the flute,
oboe, English horn, and bassoon. When the flute states A-B-flat three times in
mm. 5-6, we expect a stepwise continuation upward, which is provided, in both
registers, by the C-flats in m. 7. The goal of this chromatic rise is the flute-oboe
C. This C is thus cadential because of the careful stepwise motion to it in two
directions: two voices (as shown in Example 2.4) arrive on C at the cadence.?’

The motion to E, the other cadential pitch, is less pointed. Since E has been



Example 2.3. Berg, Chamber Concerto, first movement, mm. 1-7 (excluding introductory

motto)
@ Leicht beschwingt { J. = ca 66) @
Piccolo L - L i = q
d o 3 1 J
Flute ﬁ - J} - JJ;
.J T |
o [ i —
1 1
v klingt wie notiert

English Horn

Clarinet in Eb

klingt wie notiert

X X t " t X : 1 —
Clarinet in A ? E—— L~ — v ——1 i W 2m— . L ——
(Y fi . 1< = ﬁg Hx_f qf'd s
R klingt wie notiert
Bass Clarinet a g -— o — 1
i t —
in Bb T —
Bassoon = L b = =
X 1 4
klingt wie notiert
)4
Contrabassoon s 1 -— —]
bt 1
N
klingt wie notiert
4 —
Trumpet in F = 1 - !
.) H —
klingt wie notiert
-— ] ——r— 11
S 5 t =
Horn in F ] . .
klingt wie notiert
- + - 3
—_— 1
! |
7 ]
Trombone - i n_sm J:
Leicht beschwingt ( J = ca 66)
- )1
. D]
Piano
ﬂ = -




mp—

—~—

j A O
JP T b
A B
M‘ p e
: " ! {rmwn_ | mr %‘ b r
_n xT ] D
”w| El [ve
.q> 1 > I Y
Agay I Ilrlwwx 44 ILIL - M1
< il <
. 44 .
IR 1 N
ﬁ b . Lm“. , ] p ]
,idv ﬁ
m. ) g
- fuw,._v g
< L g o | N, i
I3 W — . I~ o
£ £ S 28 & & &

kel

nf —— -

K]

Trb.

Piano

Continued

35



Example 2.3, continued

Tl (7T T M 1T BRAR (T T
P [ [
A IR
o <
%
vn|£
WA | |
H H B b ]
A ﬁ
-
4
|| A
i
A i 9.»?
A N ®
H 14 it
j 2t mHhWL
i o i . J|| -3
» _.| - m jﬁu k |
] \
A ,— \v " el g ) s
11— ¥
H f—HH H _h.ﬂ
) “ [y 24 ] W.
&:l
. . f> inm.> >
110 Pl
£ i 8 & g S RE 2 & &

36



37

LINEARITY AND NONLINEARITY

(OO
. HT LT '
|ell] .
Jxr
: <ol Al DA :
b & o h ' ﬁ ﬁ ﬁ " p il )
by
Avwhur & L &y .
) A
N . \
el e L !
N) N P NER NOe N _ NER NER N
— s — s it
| . . 8 T o . g o : . 2
& £ 8 5 © c <K& & 8 = £ = £




38 THE TIME OF MUSIC

p— ——
& :
3 2

-4
|19\
oy
] -

Y
Ren

4

e

adi

)
b 4
Ny

)

Example 2.4. Voice leading of Example 2.3, mm. 6-7

an emphasized note for the entire phrase, it does not need to be approached as a
stepwise goal in order to acquire cadential status.

E-C is not the only pair of pitch classes toward which the phrase might
have progressed, however. Rather than the sustained E, the horn’s G might have
signaled an upcoming goal, and stepwise motion toward a pitch class other
than C (C-sharp, for example) is surely possible without greatly altering the
material. The linear pitch motion I have described makes a cadence possible, but
it does not in itself create a cadence in the manner that tonal pitch progressions
can. Actually, the cadence is made by nonpitch parameters, which promote the
stepwise pitch motion to the status of goal-defining: the slowing tempo; the
lengthening note durations; the thinning texture; the decreasing dynamics; the
downward motion after an overabundance of rising figures; the less frequent
change of instrumental colors; and the freshness of the subsequent music. The
cadence thus grows from the preceding music in both pitch and non-pitch ways.
It is the conspiring toward a common goal in all these parameters that creates
the linear motion toward the cadence.

Nonpitch support of cadences is commonplace also in tonal music. There,
however, the pitch structure carries the weight of the cadence. Play the chords
in Example 2.3 in even values, and do the same with a tonal cadence: the tonal
skeleton still cadences, but Berg’s music does not. True, the Chamber Concerto’s
harmonic density does decrease toward the cadence, and reference is made to the
motto pitches (the introductory motto is omitted from Example 2.3), but the E-C
cadence is neither the least dense harmony nor the most referential sound.

As I mentioned above, some atonal compositions attempt to create predict-
able goals contextually by means of reiteration or emphasts. In the first move-
ment of Webern’s Cantata No. 1 a four-note chord becomes a stable sonority by
virtue of frequent emphasis in a variety of settings (see Chapter 7); it comes to
assume the character of a goal by reiteration, perseverance, and structural im-
portance of its underlying set type. Similarly, Schoenberg tried to make certain
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transposition levels of his combinatorial row structure, in works such as String
Quartet No. 4 (1937) and Violin Concerto (1936), more stable than others, thus
creating goal transposition levels. Actually, since every row transposition is also
a note permutation, a goal transposition level is experienced very differently
from a goal chord or pitch. Nonetheless, linearity is at work on a large scale in
a variety of ways in Schoenberg’s twelve-tone compositions.28

These works of Berg, Webern, and Schoenberg demonstrate nontonal pitch
linearity. The difference is that in the Webern cantata and twelve-tone Schoen-
berg works the progression 1s toward a goal—whether a particular sonority or
a particular transposition level—known in advance (as in tonal music), while
in the Berg Chamber Concerto excerpt and in Schoenberg’s Opus 19 the goal is not
predictable except as the music approaches tit.

Neotonal music, on the other hand, retains the potential of a priori goal
definition. The first movement of Hindemith's Piano Sonata No. 2 (1936),
modeled on classical sonata-allegro procedures, relies on our knowledge of tonal
linearity. Its tonic is not only a referential pitch (as in the Webern cantata) but
also a predictable goal of harmonic as well as rhythmic motion.2® As the sonata
demonstrates, the time sense in neotonal music is linear in ways similar to those
of tonal music. Walter Piston’s Symphony No. 4 (1950) is another good example.

For a posttonal composition to be temporally linear with goals, there must
be a clear sense of continuity, provided by voice leading or perhaps by other
directional processes in some parameters. Furthermore, goals must either be
defined contextually (by reiteration or emphasis, as in the Webern cantata) or
established a prior: (by reference to (neo)tonal procedures, as in the Hindemith
sonata). In either case, the arrival of goals 1s usually supported by rhythmic
and textural means. Not all posttonal compositions establish unequivocal large-
scale goals, however. Such works as the Berg Chamber Concerto progress through
time by a variety of means and with varying degrees of localized stability at
cadences, yet they avoid the establishment of ultimately stable pitch classes
or complexes. Other works move linearly through time by essentially non-
pitch processes. Consider, for example, the opening progression to a structural
downbeat in George Crumb’s Makrokosmos III (1974). Further examples of
works that progress to goals that are not knowable in advance include (to choose
almost at random from a huge literature) Crumb’s Echoes of Time and the River
(1968), the first of Charles Ives’ Three Places in New England (1911), Aaron
Copland’s Nonet (1960), Luciano Berio’s Sequenza 111 (1963), Iannis Xenakis’
Syrmos (1959), Edgard Varése's Hyperprism (1923), and Erik Satie’s Socrate
(1919).

Thus, though much twentieth-century music exhibits a high degree of lin-
earity, only some of that linearity is goal-directed. In other words, much atonal
pitch linearity operates at shallower hierarchic levels but not on middleground
and background layers. The background structure (whatever it may be—I am cer-
tainly not claiming Schenkerian Urlinien for atonal compositions) of such music
unfolds according to low-order Markov chains determining structurally signif-
icant events. Music which is nondirected in this fashion at a background level
suggests a kind of linearity different from that of tonal music. Music exhibit-
ing this special time sense, which I am calling “nondirected linearity,” is, like
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tonal music, in constant motion, but the goals of this motion are not unequivo-
cal. Nondirected linearity would have been unthinkable, even self-contradictory,
in earlier Western music. But it is quite appropriate in this century, given the
breakdown of goal orientation in much recent music. Nondirected linear music
avoids the implication that certain pitches can become totally stable. Such music
carries us along its continuum, but we do not really know where we are going
in each phrase or section unul we get there.

2.6 NONLINEARITY IN TONAL MUSIC

I began by claiming that all music exhibits both linearity and nonlinearity, yet
most of the discussion of Western music has thus far focused on linearity. Until
recently, Western music has been predominately linear, but it has always had its
nonlinear aspects as well. What could constitute a nonlinear construct in tonal
music?

An unchanging context would be an example of “the determination of some
characteristic(s) of music in accordance with implications that arise from princi-
ples or tendencies governing an entire piece or section” (definition of nonlinear-
ity). Consider pieces in which the texture, motivic material, and rhythmic figu-
ration are virtually constant. Chopin’s Prelude in C Major, opus 28, no. 1 (1839)
and Bach’s Prelude in C Major, from the first volume of The Well-Tempered
Clavier (1722), are good examples, as is Schumann’s Stiickchen from the Al-
bum for the Young (1848) (see Example 2.5). In such music the context is not a
consequence of the way the piece begins, but rather it is determined by the sur-
face of the composition, which is in certain respects unchanging. The music’s

Example 2.5. Schumann, Stiickchen, from the Album for the Young, entire piece
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texture exists throughout the piece but does not grow or transform itself as the
work unfolds.

It might be argued that a constant context invites a linear hearing. In
both preludes and in the Schumann piece, the second measure’s similarity to
the first increases our expectation that the third measure will also be simailar.
Eventually the expectation for consistency turns into virtual certainty, and (in
information-theoretic terms) the texture and surface rhythm become redundant.
But in retrospect we realize that an unchanging principle of organization, not a
progressive linearity, has been determining the texture and surface rhythm since
the opening of the pieces. Once this consistency of rhythmic and textural pattern
becomes a certainty, we start to notice the nonlinearity of the texture. (The
music’s linearity resides in other aspects: melodic contours, harmonies, registers,
and possibly dynamics. I certainly do not intend to belittle the importance
of middleground pitch, rhythmic, and metric linearity in this music.)30 It is
still possible for us to be surprised, of course, by an unexpected change in the
pattern. In Schubert’s song Gretchen am Spinnrade (1814), for example, just
such a disruption occurs with an extraordinary impact. The constant texture,
which represents the spinning wheel’s endlessly mesmerizing motion, breaks
at one point. Gretchen pauses from her work as she first remembers Faust’s
kiss. As in Beethoven’s Opus 132, the impact of the unexpected is enormous,
and we can no longer listen to the music as we did previously, despite the
resumption of the spinning motive. But there is a significant difference between
the Beethoven and Schubert excerpts: The surprise in Opus 132 contradicts linear
implications of harmony and gesture, while in Grefchen the surprise violates
nonlinear consistency of texture and rhythmic pattern.

2.7 DURATIONAL PROPORTIONS IN TONAL MUSIC

Not only contextual consistency but also formal proportions can be determined
according to nonlinear principles. The respective lengths of musical segments
can be a significant factor in the creation of balanced structures. We hear, store,
and compare durations of timespans in order to understand their relative balance.
For two sections to be proportionally balanced, it does not really matter which is
heard first. Similarly, for the total time spent in the tonic to balance the total time
spent in other areas does not depend on the location of the tonic and nontonic
segments of the movement. Neither type of balance—of section durations or of
time spent in different keys—depends on progression, and thus such proportions
can be understood nonlinearly outside the music’s time frame.

Significant studies have been made of proportions in Mozart’s music. Jane
Perry-Camp3! has uncovered large sectional balances that work according to
carefully (yet intuitively, it seems) controlled durations. Perry-Camp’s work
is considered again in Section 10.8. Arlene Zallman3? has discovered similar
balances of total durations spent in various tonal areas. It is interesting to
compare the work of these two theorists. Consider, for example, the Piano
Sonata in E-flat Major, K. 282 (1774), which both Perry-Camp and Zallman
have analyzed. There are 36 measures in the first movement (or 69, if the repeats
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are taken). The main structural division segments the movement into 15 + 21
(or, with repeats, 30 + 39) measures; also, the total number of (non-contiguous)
measures in the tonic is 21 (39 with repeats); 15 measures (30 with repeats) are
spent away from the tonic—an interesting balance! In the second movement
the ratio of the length of Minuet II to that of the second half of Minuet II
(whether or not repeats are considered) is 5:3, precisely the same ratio that exists
between the second half of Minuet I and the first half of Minuet I. Both halves of
the second movement utilize the same proportional ratio, although in different
ways. Since neither minuet modulates, the ratio of their respective lengths (6:5) is
necessarily the same as the ratio of durations spent in each of the two tonalities.
Consider also the last movement. There are 102 measures (204 with repeats),
subdivided at the end of the exposition 39 + 63 (or 78 + 26); the durational ratio
of these two sections is 0.61905, which is remarkably close to the golden-mean
ratio 0.61803.% (The golden mean is considered in detail in Chapter 10.) The
number of measures in the tonic in this movement is exactly equal to the number
of measures not in the tonic.

Although Mozart’s musitc is predominantly linear, it is structured in part by
nonlinear forces which contribute to formal balance. Perception of balance de-
pends on what might be called “cumulative”3 listening: an all-encompassing,
retrospective, atemporal understanding which lies beyond the piece’s time frame.
Cumulative listening is a right-brain phenomenon (see Section 1.2). It is the
mechanism by which we come to understand, in retrospect, the nonlinear prin-
ciples of a composition or passage. These principles are (by definition of non-
linearity) unchanging within their contexts, and thus they are comprehended by
the holistic right hemisphere of the brain. Of course, the left hemisphere also
participates in our perception of such pieces as Mozart’s K. 282. The nonlinear
balance uncovered by the right brain, by means of cumulative listening, 1s a sub-
liminal underpinning to the work’s inherent linearity, as perceived by the left
brain.

2.8 THE ASCENDANCY OF NONLINEARITY IN
TWENTIETH-CENTURY MUSIC

I have been discussing two among many aspects of nonlinearity in tonal music:
textural consistency and durational proportions. Since posttonal music is often
nonlinear in more ways and more persistently than tonal music, we should
expect to find a wealth of nonlinearity in the atonal literature. Before exploring
some examples of nontonal nonlinearity, however, we should consider how
and why music became progressively less linear as 1t became less tonal. There
were two enormous influences, beyond the general cultural climate, on early
twentieth-century composers, that proved decisive in the establishment of an
aesthetic of nonlinearity. These influences did not cause so much as feed the
dissatisfaction with linearity that many artists felt, but their impact has been
profound. They are, respectively, the influence of non-Western music and the
impact of recording technology.

Part of the modernist aesthetic in music has been the exploration of consis-
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tencies so great that they can suspend a composition’s forward motion through
time. With composers such as Debussy and Stravinsky, we first encounter true
harmonic stasis: no longer the tension-laden pedal points of Bach but rather
segments of musical time that are stationary and have no implication to move
ahead; no longer textural constancy as an overlay to harmonic motion but now
the freezing of several parameters into miniature eternities.

Contributing to the increased interest in harmonic stasis was the gradual
absorption of music from totally different cultures, which over centuries had
evolved virtually unexposed to Western ideas. The impact on Debussy of the Ja-
vanese gamelan orchestra, which he first heard at the 1889 Paris Exhibition, has
often been noted.3> Other composers attended the Exhibition but failed to appre-
ciate the potential of what they heard. Debussy, on the other hand, was ready for
an exotic influence and was looking for an alternative to Wagnerian harmonies.36
He understood that the strange sounds he was hearing were unfolding in a dif-
ferent ume world. He heard sonorities that were allowed to be themselves, that
did not exist primarily in functional relationships to other sounds, that were
not participants in an upbeat-downbeat compositional world. The Javanese in-
fluence on the French composer was enormous. His music is really the first in
the West to contain extended moments of pure sonority, events that are to be
appreciated more for themselves than for their role in linear progressions.

There was another composer who heard the gamelan in Paris (during its
second European visit, in 1900) and understood the implications of a new time
world. Although deeply committed to Germanic linearity, Gustav Mahler was
nonetheless affected by the strange music from another world. A few years later
he composed Das Lied von der Erde (1908), in the final song of which a decidedly
Oriental time sense is played off (dramatically, it must be said) against a Western
linearity.37 I am referring to more than such quaint chinoiseries as the pentatonic
melodies. There are vast stretches of harmonic stasis, and, at the end, functional
tonality gradually evaporates in favor of an all-inclusive pentatonic verticality: C,
E, G, and A are literally present, while D remains in the memory, unresolved in
its register. Mahler demonstrated that the Germanic temperament can construct
nonlinear temporalities. But this suggestion in Das Lied had to wait many years
before it was further explored, as German composers tried ever more desperately
to retain the linearity in their heritage. The intensified linearity in the music of
Schoenberg and his followers demonstrates this point.

On the other side of the Atlantic, concert music was coming into contact
with less linear music of a different tradition. Charles Ives felt no allegiance
to European linearity, and arguably the most radical aspect of his music is its
nondirected time sense.?® By the time Ives wrote his music, there was already a
considerably body of American music (including marching band medleys, some
of the eccentric symphonic works of Anthony Philip Heinrich, and some of the
songs of Stephen Foster) that was only sometimes linear on the formal level.39 But
this was not the music of John Knowles Paine, Horatio Parker, Daniel Gregory
Mason, or Edward MacDowell. These composers, plus a later generation that
included Copland and Sessions, studied abroad in an attempt to adopt what
they perceived as the mainstream musical tradition, a tradition which included
the inevitable linearity of European tonality. But composers like Ives, Heinrich,
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and Foster had made contact with musical Americana, and future generations of
Americans were to make full use of it.

As new temporalities began to offer replacements for tonality’s linearity in
early twentieth-century Europe and America, discontinuities became common-
place. Although discontinuity in itself does not necessarily result in or from
nonlinear thinking (as Example 2.2 shows), pervasive discontinuity can destroy
linear progression. Much twentieth-century music exhibits marked discontinu-
ity. The second significant influence on twentieth-century musical nonlinearity
has to do with the creation of extreme discontinuities.

This influence was technological rather than sociological. Recording has not
only brought distant and ancient musics into the here and now, but it has also
made the home and the car into environments just as viable for music listening
as the concert hall. The removal of music from the ritualized behavior that
surrounds concertgoing struck a blow to the internal ordering of the listening
experience. Furthermore, radio, records, and tapes allow the listener to enter and
exit a composition at will. An overriding progression from beginning to end may
or may not be in the music, but the listener is not captive to that completeness.
We all spin the dial, and we are more immune to having missed part of the
music than composers may like to think.

As I explain in greater detail in Chapter 3, the invention of the tape
recorder has had a profound impact on musical time. Tape can be spliced;
events recorded at different times can be made adjacent. A splice may produce
a continuity that never existed prior to recording (as in a note-perfect recording
of a classical concerto spliced together from several “takes”). But the opposite
effect has interested composers more: The musical result of splicing can be
overpowering discontinuity. Just when a splice may occur can be as unpredictable
as the nature of the new sound-world into which the listener may be thrust.

Not only electronic tape mustc has become progressively more discontinuous
in recent generations. The time sense in much twentieth-century music (and
really in all contemporary arts), like the temporality of inner thought processes, is
often not linear. Our minds can follow but one branch of the tree of associations;
we must return later if we wish to explore another branch. We constantly project
our fantasies, hopes, and fears onto the future; we recall and juxtapose more and
less remote pasts; we turn our attention from one thought chain to another, often
without apparent reason. The temporality of the mind is seemingly irrational.
But time in our daily lives is fundamentally ordered, by schedules, clocks, and
causal relationships. It is only against this backdrop of order that the increasing
discontinuities of daily life are understood as nonlinear. The conflict between the
comfortable order of daily habits and the discontinuities that impinge on that
order has become especially acute in recent decades, though we do become numb
to it as 1t too becomes habit. But the conflict between the predominant linearity
of external life and the essential discontinuity of internal life is not peculiar to
the twentieth century. Thought was surely as nonlinear in 1800 as 1t is today.
But now art (followed at a respectable interval by popular entertainment) has
moved from a logic that reflects the goal-oriented linearity of external life to an
irrationality that reflects our shadowy, jumbled, totally personal interior lives.4¢

We live in a time-obsessed culture. One symptom is that time representations
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in art are closer than ever before to our internal temporal processes. Our art treats
time as symbolic of our internal rhythms, and it thereby brings time closer to
ourselves and to our obsession. A culture obsessed with time produces art obsessed
with time—and, of course, time-obsessed books and articles about that art.

2.9 MULTIPLY-DIRECTED LINEAR TIME

Pervasive discontinuities threaten the linearity of musical time. I suggest in
Section 2.10 that compositions consisting wholly of series of self-contained
sections set off by major discontinuities are in fact not linear at all, at least
not at the level on which their sectional forms operate. Short of that extreme,
however, are pieces in which the direction of motion is so frequently interrupted
by discontinuities, in which the music goes so often to unexpected places, that
the linearity, though still a potent structural force, seems reordered. I call the
time sense in such music “multiply-directed.” There s a sense of motion, but the
direction of that motion is anything by unequivocal. Multiply-directed time is
not the same as nondirected linear time. In the former, the sense of goal-direction
1s acute, even if more than one goal is implied and/or more than one route to the
goal(s) is suggested. In nondirected linear time there is no clearly implied goal,
despite the directed continuity of motion. A graphical analogy (comparable to a
straight line for goal-directed linear time or a meandering line for nondirected
linear time) for multiply-directed time would be a multidimensional vector field.

Consider a hypothetical example: Passage 4 grows softer. Passage B, which
is pianissimo, can function as the goal of passage 4 even if B does not follow 4
immediately. Suppose furthermore that 4 is also becoming more dense texturally.
Then either passage B (soft and, let us assume, sparse) or some passage C (loud
and dense) can serve as a goal of 4. Passage A progresses in two directions at once,
either of which may or may not lead immediately to a goal. I am suggesting not
only that some passages can progress in more than one direction at once but also
that their continuations need not follow them directly. When some processes in
a piece move toward one (or more) goal(s) yet the goal(s) is (are) placed elsewhere
than at the ends of the processes, the temporal continuum is multiple.

This hypothetical example shows how multiply-directed time depends on
underlying linearity being perceptible even when not presented in linear order. A
modernist conception of time allows us to experience such multiply-directed time
not only in contemporary music but in some earlier tonal music as well. Tonal
music is susceptible to multiply-directed listening for two reasons: (1) tonal
processes are well defined, so that their goal orientation can be understood even
when the goal is not reached immediately; and (2) tonal music contains a wealth
of gestural conventions such as beginnings, final cadences, transitions, climaxes,
etc., which can be recognized even when they occur in the “wrong” part of
a piece. Because of these two factors, we can encounter such anomalies as an
ending in the middle of a piece, different continuations of a particular passage,
transitions that are broken off rather than completed, multiple beginnings or
endings, and so on. I discuss several examples of multiply-directed tonal linearity
in Chapter 6, such as the trio of Mozart’s Jupiter Symphony (1788), where the
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cadence formula repeatedly occurs at the beginning of the phrase, and the first
movement of Beethoven’s String Quartet in F Major, opus 135 (1826), in which
a “normal” progression is thoroughly reordered, with profound effect.}

It is tempting to think of as multiply-directed those one-movement compo-
sitions that incorporate multi-movement structural logic. I refer to such works as
Schoenberg’s String Quartet No. 1 (1905) and Chamber Symphony No. 1 (1909),
Franz Liszt’s Piano Concerto No. 2 (1839-1861) and Piano Sonata in B Minor
(1852), Alexander Glazunov’s Violin Concerto (1904), Symphony No. 7 of Jan
Sibelius (1924), Franz Schreker’s Chamber Symphony (1916), and Symphony No.
1 of Samuel Barber (1936). (An atonal example of a similar form can be found
in the 1946 Sonatine for flute and piano of Pierre Boulez.) I do not find truly
multiply-directed time in such pieces. Their forms may be reordered with respect
to traditional forms, but the musical logic in each case is straightforwardly lin-
ear. It is only by thinking of form as a mold, rather than as a process, that these
composers invented their many-in-one forms. However, it is musical processes,
not abstract formal molds, that are reordered in multiply-directed linear time.
To have truly multiply-directed music, linear processes need to be interrupted
and completed later (or earlier!).

To demonstrate what I mean, I trace the form in the Schreker Chamber
Symphony. It begins with an extended introduction that moves from a slow,
mysterious opening to music of greater and greater clarity. When the main
body of the first “movement” arrives, the tempo increases to allegro vivace. Two
themes are stated and developed somewhat, but then, instead of a full-fledged
development section, Schreker brings back the mysterious opening. But this
opening does not interrupt the logic of the development, nor does it seem like
a return to the functional beginning. It is a restatement of earlier material, not
a return to an “earlier” time. A truncated version of the introduction leads to
a slow “movement.” This adagio is more nearly a complete movement than
the opening section, but it too is cut short when a scherzo arrives. The allegro
vivace “movement” is self-contained, with a slower middle section and a return
to the scherzo proper. Next comes a return to the final portion of the slow
introduction, which leads to a recapitulation of the main materials of the first
“movement.” This recapitulation can be thought of as displaced from earlier in
the piece only by comparison with the conventions of sonata form. It does not
feel like a resumption of a previously interrupted progression, nor like a move
back to an earlier time. It functions simply as a recapitulation, even though it
happens not to come directly after a development of its materials. Next we hear
another restatement of the mysterious opening, followed this time by a varied
recapitulation of much of the slow “movement.” The Chamber Symphony ends
with a subdued coda.

I have tried to indicate in this description that only the Chamber Sym-
phony’s abstract form, related to convention, can be thought of as interrupted or
reordered. The music itself lives comfortably and linearly within this particular
structure. In fact, more than hearing a scrambled three- or four-movement sym-
phony, we perceive a linear composition with a unique form. The linearity comes
from the manner in which the textures and harmontes move from the nebulous
to the definite and back again. Paralleling this structure is the pattern in which
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each subsequent section—introduction, first “movement,” slow “movement,”
scherzo—is more nearly an independent movement. After the self-contained
scherzo, the procedure turns around, as the earlier quasi-movements are reca-
pitulated.

Multiply-directed time depends on reordered linear progression, not on for-
mal abstractions. A linear composition, such as Schreker’s Chamber Symphony
or any of the other pieces listed above, can refer to and alter, in a neoclassic
manner, classical forms. But such a procedure does not in itself produce (nor
preclude) temporal multiplicity.

Multiple musical meanings can be deeply significant to today’s listeners.
Temporal multiplicity does not inhere in multiply-directed tonal music: In
earlier, less chaotic eras, what I am calling temporal reordering was probably
heard as intriguing or witty plays on convention. But the significant fact is
that today, conditioned by new definitions of temporality in our time-obsessed
culture, we can find appropriately multiple meanings in certain tonal music.

If muluply-directed time calls forth a mode of perception peculiar to the
modernist mind, then we might expect to find a rich body of multiply-directed
music composed in the twentieth century. But in fact I find relatively few
examples. The reason is that without clearly perceptible tonal linearity it is
difficult to understand a reordering as such. Furthermore, gestures such as
cadences (as explained in Section 2.5), beginnings, endings, etc., are far less
conventionalized in posttonal than in tonal music. We might look to neotonal
music for multiply-ordered linear time. But I find no examples, perhaps because
the conservative aesthetic inherent in the continued use of tonal procedures
precludes such radical temporal experiments. It is hard to imagine an aesthetic
that would both foster Hindemith’s Piano Sonata No. 2 and suggest temporal
reorderings. 2

But there s a significant handful of nontonal multiply-directed linear music.
Consider Schoenberg’s String Trio (1946). Gestures are continually interrupted
and transitions frequently do not go where they seem to be heading, yet by the end
we feel that all loose ends have magically been sewn together. This challenging
piece is temporally complex, yet even here the multiplicity of time is not as
clearly defined as in a reordered tonal piece such as Beethoven's Opus 135. This 1s
largely because the linearity that is reordered is nondirected on deeper hierarchic
levels. But there is no other way to understand the trio’s discontinuous temporal
world. Surely it does not represent a mosaic of discrete “moments” (defined in
Section 2.10), because the fragments that continually interrupt each other are
neither static (the piece is full of directed energy, progressing rhythms, evolving
textures, and stepwise pitch connections) nor self-contained (the fragments rarely
cadence internally).

Another example of multiply-directed time in twentieth-century music is
Debussy’s Jeux (1913). Actually, the discontinuities of Jeux are foreshadowed as
far back as the first movement of the composer’s 1893 String Quartet. Jeux be-
came a particularly influential piece among the Darmstadt composers who were
working self-consciously with discontinuous time in the 1950s and 1960s. Stock-
hausen paid homage to it in a widely read article;3 Herbert Eimert analyzed it
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in the Darmstadt new music journal;# Pierre Boulez has repeatedly conducted
it; and references to it are scattered throughout the Darmstadt literature. These
later composers were intrigued with Jeux’s often fragmentary material, frequent
changes of tempo, nondevelopmental form, transformation of material, and dis-
continuities. The discrete sections in Jeux are sometimes static, but often they
are in motion toward goals (or from sources) that do not appear in adjacent sec-
tions and may not even appear at all in the piece. Thus Jeux exists in a complex
and fascinating temporal world of multiply-directed time* that anticipates the
still more radical “moment time” (see Section 2.10 and Chapter 8) of Stravinsky,
Messiaen, Stockhausen, and others.

Among multiply-directed pieces of the later twentieth century are Edwin
Dugger’s Intermezzi (1969), a conscious attempt to create multiply-directed time
in a nontonal idiom, and the first song in Lukas Foss’s Time Cycle (1960). In-
termezzi 1s a stunning work, and its temporal continuum is intriguing, but it
requires considerable effort to hear it as a reordered linear progression. “We're
Late,” from Time Cycle, 1s less than obviously linear, although there are mid-
dleground pitch connections in the voice line. But the listener is struck by the
finality of the cadence in m. 14. This cadence is twice echoed in weakened form,
in mm. 37 and 57, and the actual close of the song seems far less an ending than
m. 14.16

Harrison Birtwistle’s opera The Mask of Orpheus (1970-1983) is an extended
and elaborate celebration of multiply-directed time. The composer has stated:

I'm concerned with . . . going over and over the same event from different
angles, so that a multidimensional musical object is created which contains
a number of contradictions as well as a number of perspectives. I don’t create
linear music. I move in circles; more precisely, I move in concentric circles.
The events I create move as the planets move in the solar system. They rotate
at various speeds. Some move through bigger orbits than others and take
longer to return.t?

David Freeman, first producer of the opera, elaborates on Birtwistle’s ideas:

The audience is given the opportunity of witnessing the same event from a
number of perspectives not only in sequence but also simultaneously. . . . Pos-
sibly the most exciting thing about The Mask of Orpheus is the manipulation
of ume: flashbacks, forward projections, and the use of multiplicity—those
moments when two actions which contradict one another occur simultane-
ously. . .. These are things you can do only in opera. . . . In film and television
[timeshifts are] quite normal; on stage they’re rare. In a play you might oc-
casionally have flashback scenes, but they tend to be rather creaking affairs.
Here the whole dynamic of the piece is dominated by the possibility that you
might see the same event again and again and again.*8

The multiplicity of time in The Mask of Orpheus depends on characters
and events. The music supports, but does not really create, this multiplicity.
Atonal music by itself cannot project multiply-directed time of a complexity or
on a scale comparable to what we find dramatically displayed in this fascinating
opera.i9
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2.10  NONLINEARITY AND DISCONTINUITY

Multiply-directed time is discontinuous time; its discontinuities segment and
reorder linear time. In certain more revolutionary twentieth-century pieces, there
is no fundamental linearity and yet the music is still markedly discontinuous. I
call the time sense in such nonlinear music “moment time” after Stockhausen’s
moment form (see Section 8.1). Whereas a multiply-directed linear piece usually
has a clear beginning (or several unmistakable beginnings), which may or may
not occur at the start of the work, a nonlinear composition in moment time
does not really begin. Rather, it simply starts, as if it had already been going
on and we happened to tune in on it. A multiply-directed form can have one
or several final cadences, not necessarily at the close of the piece (see Section
6.4), whereas a moment form ceases rather than ends. At its close we have the
impression of having heard a series of minimally connected sections—called
moments—that form a segment of an eternal continuum. The moments may
be related (motivically, for example) but not connected by transition. Moments,
then, are self-contained sections, set off by discontinuities, that are heard more
for themselves than for their participation in the progression of the music. If
a moment is defined by a process, that process must reach its goal and must
be completed within the confines of the moment. If, on the other hand, a
section leads to another section, whether adjacent to it or not, then it is neither
self-contained nor in moment time. It is linked by linear means with at least one
other section.

Moments are often defined by stasis rather than process. A moment, for
example, may consist of a single extended harmony. Since there is no linear
logic that connects moments, their order of succession seems arbitrary. Actually,
the order may or may not be arbitrary, but it must seem so on the surface if
the piece is to be heard in moment time. The extreme of moment form, in
which the order of moments not only seems but actually is arbitrary, is “mobile”
form: the composer indicates that the sections of the piece may be put together
in any of a number of possible orderings from one performance to the next,
perhaps within certain restraints. A clear example is Barney Childs’ Music for
Cello (1964), which contains a number of fragments scattered on the page, to
be performed in any order. Also important are Earle Brown’s Available Forms
I (1961) and Stockhausen’s Momente (1961-1972) and Mixtur (1964). What such
pieces may lack in linear logic they regain in a nonlinear logic of consistency
(for example, similarity of texture or timbre) that makes the moments seem to
belong to the same piece rather than being just a jumble of unrelated excerpts.

One might expect to find mobile forms in multipy-directed time as well as
in moment time, since the linearity underlying multiply-directed music should
be susceptible to various reorderings. Although Stockhausen did hint that such
music is possible,5¢ I have had difficulty locating unequivocal examples. One
of the few I have found 1s his Zyklus (1959). The temporal continuum in this
percussion work is a multiply-directed linearity, because of the large number of
directional processes which move throughout the whole piece, yet start and end
at different points. The mobility is unmistakable, since starting at any point (the
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performer has the choice) on the circle of the composition will coincide with the
beginning of one and the middle of several processes.

Thus, Zyklus fulfills its composer’s ideal for mobile form that is apparent
on only one hearing. Stockhausen once (see footnote 50) described an abstract
model for mobile form rather different from Zyklus (and actually similar to the
example described in Section 2.9): Several directional processes would be initiated
in one section, but each of them would be completed in a different section. Only
one of these different sections can immediately follow the initial section in a
given performance. This ideal should indeed produce multiply-directed mobile
music. However, student compositions based specifically on this model turned
out sounding like moment forms, probably because of the fragility of nontonal
linearity. Lacking the a priori motion of the tonal system, nontonal linearity
readily succumbs to the forces of discontinuity. With the injection of a few large
discontinuities into a nontonal linear piece, the linearity becomes transformed
into either moment time or muluply-directed time. It becomes moment time
if the resulting sections seem self-contained, that is, if their goals cannot be
unequivocally implied in an atonal idiom. It becomes multiply-directed if either
the direction(s) of motion is (are) clear despite the atonality, or else the profiles
of beginnings, endings, climaxes, transitions, and so on are conventionalized
strongly enough for their functional implications to remain even when they are
subjected to apparent reordering.

The fragility of nontonal linearity is demonstrated in an interesting piano
work by Yehuda Yannay. In the fifth (final) section of Continuum (1965), nondi-
rected linearity provides continuity. The first section of the piece is identical to
the fifth, except in cases where alternating passages (of differing durations) are
replaced with silence. In the third section we hear only those segments that are
silent during the first section. One might expect to hear an interrupted linear-
ity in sections I and III, but in fact the nontonal continuity is destroyed by
the silences, so that the music sounds distinctly like a series of moments sepa-
rated by silence. Furthermore, once the segments of sections I and ITI have been
heard as moments, they still seem to function like moments even when they
are reconnected in section V. Because the linearity is not supported by any un-
equivocally goal-directed logic, the continuity potentially present in section V
evaporates under the influence of a previously established moment-time discon-
tinuity. Continuum shows that temporality depends on context. By itself, section
V is heard in nondirected linear time; experienced within the context of previous
fragmentation, section V is heard in moment time. The sounds and silences of
the piece show how easy it is to create moment time in a nontonal idiom and how
readily linear time is displaced by the (remembered) force of discontinuity. Inter-
estingly, the underlying nondirected continuity is reinforced theatrically during
sections I and III, as the pianist silently “plays” the omitted passages. This vi-
sual aspect reinforces the linear continuity which the sounds and silences seek to
destroy. In this manner two different temporal structures, linear and nonlinear,
are produced by the same material.

The degree of discontinuity between sections in moment time can be con-
siderable. The contrast between moments must all but annihilate by comparison
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any incidental contrasts within moments. Yet the moments must still seem to be-
long to the same piece: There must be a nonlinear logic binding them together.
Although moment time arises readily from extreme discontinuities, the contex-
tually “correct” degrees of discontinuity necessary for a successful moment form
are difficult to compose. Numerous student failures have convinced me that ex-
cessive discontinuity can destroy context. On the other hand, several pieces that
retain remnants of linear thinking still can be heard meaningfully in moment
time because they exhibit the requisite high degrees of discontinuity between sec-
tions and relative self-containment within sections. Stravinsky’s Symphonies of
Wind Instruments is such a work. This piece demands to be heard in moment
time despite its stepwise pitch connections, climax, opening fanfare, and final
cadence. It s a moment form, albeit an early and impure example. Its tempo-
rality belongs primarily to moment time because its sections are relatively static
and because there is considerable discontinuity between them. (Chapter 9 gives
a moment-time analysis of Symphonies.)

Other examples of the moment concept include Messiaen’s Oiseaux ex-
otiques (1955), the second movement of Webern’s Symphony (1928), Roger
Reynolds’ Quick Are the Mouths of Earth (1965), Witold Lutosfawski’s String
Quartet (1964), Frank Zappa’s Lumpy Gravy, Istvdn Anhalt’s Symphony of Mod-
ules (1967), Morgan Powell’s Windows, and the third movement of Michael Gie-
len’s string quartet Un vieux souvenir (1985). The variety in this brief list demon-
strates that moment time is not style-dependent. It is a concept deeply ingrained
in contemporary culture.

If the order of moments is seemingly arbitrary, if the piece has no beginning
and no ending, then does it have form? I maintain that even music purely in
moment time does have discernible form and that the form comes from the
proportions and/or consistencies of the moments: both nonlinear principles.
The self-containment of moments allows the listener to understand them as
entities. The way these entities add up to a coherent whole 1s understood through
cumulative listening, a mode of perception which is quite possible in the absence
of large-scale linear processes. As we listen to a piece, we accumulate more
and more information concerning its form. The more we hear, the more we
understand the nonlinearity embodied in the consistency and balance (or lack of
it) that generate the nonlinear form. Thus section proportions are likely to be
even more important to an overall sense of balance in a moment form than in
tonal music.

2.11 PROPORTIONS IN ATONAL MUSIC

Sophisticated balances are at work in the music of composers such as Messi-
aen and Stravinsky, who wrote many discontinuous compositions that utilize
moment time. When in such music an ongoing structural linearity is either dis-
guised or non-existent, we may look to its proportions for structural coherence.
Proportions become a major determinant of formal coherence for music in which
nonlinearity is a dominant structural force.

I have examined the proportions in a number of Stravinsky’s works which



LINEARITY AND NONLINEARITY 53

exhibit moment-time discontinuities. Probably the most complex system of pro-
portional balances is to be found in Agon (1954-1957). This ballet has puzzled
commentators because of the high degree of discontinuity between sections and the
apparent lack of unity in materials and procedures. Yet the work coheres, in part
because of a set of sophisticated proportional balances. Agon consists of a series of
more or less self-contained sections that are set off by discontinuities. These moments
are characterized by consistencies of texture, harmony, compositional procedure,
orchestration, tempo, melodic material, and form. Some moments are subdivided
by less extreme discontinuities; moments are grouped together according to ei-
ther simple adjacency or motivic similarity. Thus, moment groups, moments,
and submoments represent three distinct but hierarchically adjacent levels of
structure.

An interesting structure is revealed when we compare durations of moments
(as calculated according to Stravinsky’s metronome markings and the total num-
ber of beats per section). Except for the extremely long serial passage, we find
that all sections from the longest to the shortest in Agon have durations ap-
proximating (to a remarkable degree of accuracy) a series of numbers related by
a consistent ratio. Proportional lengths determined by this pervasive ratio ex-
tend beyond moment durations to total lengths of moment groups and up to the
duration of the entire piece. Thus, three results accrue from the series: (1) the
duration of almost every section is determined by this series; (2) often groups of
adjacent sections correspond to the higher durations of the series; (3) and sums
of durations of section groups are determined by the series. The pervasiveness
of this system of proportions is impressive. Stravinsky may not have consciously
calculated these section lengths, but he was clearly sensitive to proportions and
he devised and executed a sophisticated system of formal balance. Details of the
proportional systems in Agon and other Stravinsky works are given in Sections
10.3-10.5.

These systems are nonlinear. The balances of moments, submoments, and
moment groups work across the whole piece so that the effect on the listener
1s cumulative. Lengths are determined not on the basis of preceding durations
but according to a single principle that prevails unaltered throughout. As Agon
progresses, we acquire more information that enables us to perceive the balance
of unequal sections—this is the essence of cumulative listening. The order in
which we encounter the various durations almost does not matter. (I am not
suggesting that Agon can be performed as a mobile form without destroying the
sense of the piece, although such a reordering would produce a more nearly
intelligible result than would a similar experiment performed on a Mozart
sonata. I am claiming only that the durations, not the materials, of sections
exhibit a nonlinear organization that is understood by means of cumulative
listening.)

There is a major problem underlying the quantitative analysis of section
durations (exemplified by the charts in Chapter 10). If musical time really is
subjective, malleable, and multiple, as I claim throughout this book, what does
the precise measurement and comparison of durations really tell us? Is it simply
something that is in the score but assimilated on a subconscious level because the
listener’s attention is drawn to other matters? The problem is particularly acute in
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objective analyses of tonal durations (such as those of Perry-Camp and Zallman,
discussed in Section 2.7), since tonal music is filled with various kinds of
motion, traveling at differing rates: middleground voice-leading motion, rates of
harmonic change, varying degrees of harmonic stability, dissonance resolutions,
the whole network of structural upbeats and downbeats. This complex of motion
shapes (one might say distorts, though surely in a positive way) our perception
of duration.’! The whole question of proportions as perceived, particularly in
tonal music, seems too complex to be dealt with by quantitative measurement.
What, then, is really studied in the objective analyses of tonal durations, or even
in my numerical measurements of Stravinsky’s temporal lengths and ratios?

This question is not easy to answer. It is possibly the most important, and
surely the most challenging, issue in this book. While I must postpone until
Chapter 11 my attempt at an answer, I want to sketch a partial solution here that
will, T trust, justify the quantitative study of durations in moment-time music
outlined above and explored in detail in Section 9.13 and Chapter 10. Moment
time, let us remember, 1s characterized by sections that are internally static, at
least relative to context. What this means is that there is no substantial contrast,
change, motion, or surprise within sections. There are, in other words, none of
the attributes of tonal motion (listed in the preceding paragraph) that might
distort our sense of absolute duration. The more static a passage, the more its
perceived length agrees with its clock-time duration. More accurately, in music
lacking duration-distorting motion within sections, the perceived proportional
relationships between section lengths tend to accord with the ratios of objectively
measured durations. While our actual estimate in seconds of a passage’s length
may not be “accurate,” our understanding of the ratios between section lengths
should agree with the “actual” measured proportions, given the absence of
time-distorting contrast or motion. Thus I hypothesize that analyses which study
duration ratios in static music from objective data are relevant to how such music
is perceived.

I realize how speculative the preceding remarks are. I am making several
bold assertions about human cognition without much evidence, beyond my
own intuitions. As I explain in Chapter 11, experimental psychology has yet
to provide other than superficial insight into the complex process of hearing,
processing, and comparing large-scale musical durations. Surely the studies of
duration perception in music that have appeared thus far are of little help in
dealing with music like Agon or Stockhausen’s moment forms. If the science of
perception does eventually provide fruitful studies of such a complex activity as
listening to sophisticated music, then I will rejoice. Until then I will borrow
judiciously from experimental psychology and will continue to rely primarily
on a critic’s best tool: intuition.

2.12 STASIS AND ETERNITY

Just as the twenueth century has seen explorations of the subtleties of discon-
tinuity, conversely it has seen experiments in extreme consistency. Some recent
pieces seem to have adopted the requirements for moments (self-containment
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via stasis or process) as their entire essence. When the moment becomes the
piece, discontinuity disappears in favor of total, possibly unchanging, consis-
tency. Compositions have been written that are temporally undifferentiated in
their entirety. They lack phrases (just as they lack progression, goal direction,
movement, and contrasting rates of motion) because phrase endings break the
temporal continuum. Phrases have, untl recently, pervaded all Western mu-
sic, even multiply-directed and moment forms: phrases are the final remnant of
linearity. But some new works show that phrase structure 1s not a necessary com-
ponent of music. The result 1s a single present stretched out into an enormous
duration, a potentially infinite “now” that nonetheless feels like an instant. In
music without phrases, without temporal articulation, with total consistency,
whatever structure is in the music exists between simultaneous layers of sound,
not between successive gestures. Thus, I call the time sense invoked by such
music “vertical.”

Lack of phrases is a sufficient but not necessary condition for vertical time.
lannis Xenakis’ Bohor I (1962), for example, lacks internal phrase differentiation;
its sound material is largely unchanged throughout its duration. Hence this
composition exhibits vertical time. Larry Austin’s Caritas (1969) does contain
subtle changes, as the composer of this tape piece seems to move gradually from
one computer-controlled electronic circuit to another, but the changes are not
articulated by cadences (they do not even feel like overlapped cadences). The
music stays well within the carefully defined context it creates; hence it, too,
exemplifies vertical time. A work such as Terry Riley’s 4 Rainbow in Curved
Air (1969)%2 remains within its own world (except for one striking articulation
about one-third through the piece), despite the regular rise and fall of phrases.
The reason that this ptece is heard in vertical time is that its phrases refuse
to form a hierarchy and are therefore heard to some extent as arbitrary. Every
cadence is of approximately equal weight. No distinction is made as to the
degree of closure. Thus the work exists primarily in vertical time despite the
presence of comfortable phrases. In linear time, on the other hand, phrases group
into periods, subsections, sections, movements, etc., in a (usually) well-ordered
hierarchy. Some cadences are stronger than others, and the stronger ones close
off larger portions of the piece.

A vertically conceived piece, then, does not exhibit large-scale closure. It does
not begin but merely starts. It does not build to a climax, does not purposefully
set up internal expectations, does not seek to fulfill any expectations that might
arise accidentally, does not build or release tension, and does not end but simply
ceases. It approaches zeroth-order Markov music. No event depends on any
other event. Or, to put it another way, an entire composition is just one large
event. A vertically conceived piece defines its bounded sound-world early in its
performance and stays within the limits it chooses. Respecting the self-imposed
boundaries is essential because any move outside these limits would be perceived
as a temporal articulation of considerable structural import and would therefore
destroy the verticality of time.53

How does a piece define its limits? Most of us tend to listen teleologi-
cally—horizontally—given the prevalence of tonal music and linear values in
our culture. We listen for, and even project onto the music, implications and
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progressions. Thus even advance knowledge that a piece will be internally undif-
ferentiated does not preclude our initial, habitual response of teleological hear-
ing. The piece starts (not begins), and at first we try to impose linearity, storing
potential implications out of which to make significant causal relations later in
the piece. But as the music continues, implications accumulate with a minimum
of consequences, because the composition contains no changes of structural im-
port. We become overloaded with unfulfilled expectations, and we face a choice:
either give up expectation and enter the vertical time of the work—where linear
expectation, implication, cause, effect, antecedents, and consequents do not ex-
ist—or become bored. Those who attend concerts of “nonteleological” music, to
borrow Leonard B. Meyer’s term, are well aware of how many people still opt
for the latter.5> Once our habit of linear listening is deposed from its falsely uni-
versal position, however, people cease to be bored by attractive nonlinear music.
Today there seems to be a number of young listeners not conditioned at an early
age exclusively to tonal listening who consequently do not experience difficulty
with vertical time. They have learned that the absence of implication, motion,
hierarchy, and contrast need not be nihilistic. They have learned to enter a piece
and revel in its sounds. Vertical time presents music of utter concreteness, un-
hampered by referential meaning or symbolism. It is music of pure beauty or
pure ugliness, untempered by progressions in time.5

In giving up goal-oriented listening, we eventually forsake all expectation
of meaningful change, of realized implication, of progression. We may be fooled,
if a piece turns out not to be vertical at all, but we can listen for linearity
only so long in the absence of a hierarchic temporal structure. Once we have
entered the verticality of a composition, we have accepted its conditions. The
piece has defined for us its context; it will not step outside its boundaries. Some
vertical compositions have narrow limits and some have very broad limits. Some
performances of John Cage’s Variations V (1965), for example, approach the
infinite ideal where anything can happen without upsetting the verticality of the
time structure. A major challenge for a performer of such a totally open work lies
in finding a way to include as wide a variety as possible of isolated, disparate,
and striking events without suggesting functional or articulative relationships
between them. Still, there are practical limits. I doubt that anyone attending even
the wildest performance of Variations VV would continue to sustain a vertical-time
experience if an earthquake were to occur during the performance.

Vertical compositions themselves are not usually unstructured; rather, their
temporal continuum is unstructured. Some pieces involve considerable struc-
turing of the compositional process, even when it is truly zeroth-order. In Joel
Chadabe’s From the Fourteenth On (1973) for solo cello, each event is carefully
composed by means of a statistically weighted computer program, but its rela-
tionship to any other event is not controlled. Other vertical pieces, such as Cage
and Lejaren Hiller’'s HPSCHD (1969), involve a great density of layered sound,
with myriad possible relationships between simultaneous layers. The structure,
however, is vertical, not linear. Whatever structure is there (or is placed there by
performers or listeners) exists, at least potentially, for the duration of the perfor-
mance. The form consists for the most part of unchanging relationships between
ever present layers of the dense sound-world, whereas form in linear music con-
sists of relationships between successive events.
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Listening to a vertical musical composition can be like looking at a piece of
sculpture. When we view the sculpture, we determine for ourselves the pacing of
our experience: We are free to walk around the piece, view it from many angles,
concentrate on some details, see other details in relationship to each other, step
back and view the whole, contemplate the relationship between the piece and
the space in which we see it, close our eyes and remember, leave the room when
we wish, and return for further viewings. No one would claim that we have
looked at less than all of the sculpture (though we may have missed some of
its subtleties), despite individual selectivity in the viewing process. For each of
us, the temporal sequence of viewing postures has been unique. The time spent
with the sculpture is structured time, but the structure is placed there by us, as
influenced by the piece, its environment, other spectators, and our own moods
and tastes. Vertical music, similarly, simply zs. We can listen to it or ignore it. If
we hear only part of the performance we have still heard the whole piece, because
we know that it will never change. We are free to concentrate on details or on
the whole. As with sculpture, the piece has no internal temporal differentiation
to obstruct our perceiving it as we wish.

Like moments in moment time, vertical music may be defined by process
as well as stasis. There 1s a special type of vertical music, which 1s sometimes
called “process music,” sometimes “trance music,” more often (to the apparently
universal disapproval of 1ts composers) “minimal music.” Compositions such as
Steve Reich’s Come Out (1966) or Frederic Rzewski’s Les Moutons de Panurge
(1969) are constantly in motion, perhaps toward a goal (as in the case of Rzewski’s
piece, which is analyzed in Section 12.7) or perhaps without one, into infinity (as
in the Reich). One might think of such works as purely linear, but listening to
them is not a linear experience, despite their internal motion. Because in such
pieces the motion is unceasing and its rate gradual and constant, and because
there is no hierarchy of phrase structure, the temporality is more vertical than
linear. The motion 1s so consistent that we lose any point of reference, any
contact with faster or slower motion that might keep us aware of the music’s
directionality. The experience is static despite the constant motion in the music.57

Vertical time is the most radical of the new temporalities I have outlined.
Vertical music is that in which nonlinearity predominates over linearity, that
which differs most from traditional Western music. Vertical music tries not to
impose itself on the listener, nor to manipulate (to use a popular buzzword from
the 1960s, when verticality in music was particularly strong) an audience. The
context of vertical music allows a listener to make contact with his or her own
subjective temporality. It is music of subjectivity and individuality. It reflects a
thoroughly modernistic time sense, akin to that described by Arnold Hauser in
the quotation in Section 1.5.

2.13 DIFFICULTIES WITH THE CATEGORIZATION OF
MUSICAL TIME

I have mentioned several varieties of musical time, some more prevalent in
tonal music and some more common in atonal styles: goal-directed linear time;
nondirected linear time; multiply-directed linear ume; moment time; and vertical
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time. Even though this taxonomy of musical time forms the basis for much of
this book, it must not be taken too literally nor too rigidiy. Let us consider three
difficulties in turn:

1. Discontinuity and temporal mode. The influence of discontinuity on
temporal mode 1s no simple matter, yet all modes except the vertical
rely in some way on discontinuity.

2. Relativity of time concepts. The predominant variety (if there is one)
of time in a composition is not always immediately obvious.

3. Difficulties in comparing and distinguishing temporal modes. The
categories are not always comparable, and distinguishing between
them is often far from a clear-cut procedure. Most compositions, in
this century at least, do not consistently exhibit one species of time
on every hierarchic level. Many of the examples cited in the preceding
discussions are actually atypical in their single-minded adherence to
one particular temporality.

Sections 2.14-2.16 consider these three difficulties.

2.14 DISCONTINUITY AND TEMPORAL MODE

Western music, except that which deals exclusively with vertical time, contains
discontinutties; otherwise there would be no suspense, little information, lit-
tle meaning. Each discontinuity disrupts the work’s ongoing linearity and/or
its nonlinear consistency. When there is sufficient disruption of straightforward
goal-directed linearity, one of three temporal modes begins to replace that lin-
earity:

1. If the implication in every section is continually frustrated by the
subsequent section but is often realized elsewhere, then the musical time is
multiply-directed. The multiplicity resides in the conflict between implied lin-
earity on the foreground and realized nonlinearity on the middleground.

2. If, despite any continuity within sections, there is nothing in a subsequent
section that follows from a potential implication in an earlier section, then the
temporal mode 1s moment time; there is nonlinearity on the middleground.

3. If the implied progression from one section to another is continually
realized but the deeper-level implications arising from these middleground pro-
gressions fail to be fulfilled, then there is nonlinearity on the background level
while the middleground linearity is nondirected.

Thus three temporalities—multiply-directed time, moment time, and nondi-
rected linear time—mediate between the extremes of goal-directed linear time and
vertical time. This comparison shows that the distinctions between these tempo-
ral modes are anything but simple. Furthermore, rarely, if ever, do we encounter
these modes in a pure state. Most music exhibits some kind of mix of tempo-
ralities, at times nebulous, at times contradictory, at times changing, at times
elusive.
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2.15 RELATIVITY OF TIME CONCEPTS

To what extent are these temporal modes really properties of the music, and
to what extent are they imposed on a composition by listeners or performers?
Consider Elliott Carter’s Duo (1974), a convincing linear form whose opening
seerns at first almost without direction. When [ first heard this complex music, I
was perplexed: I felt the work had no direction at all. When we do not perceive
a work’s directionality, its time-world seems vertical. Conversely, a composition
that has no inherent progression, a vertical form, can be learned so well that
the listener has memorized the (random) sequence of events. A few years ago, for
example, I listened so often to the recorded®8 realization of Cage’s Aria (1958)
performed simultaneously with his Fontana Mix (1958) that I quite literally
memorized the performances. Gradually, my knowledge of what event was to
follow lent a predictability to my listening experience: it seemed that event Y
not only succeeded event X but also that X implied Y in some fashion. If there
is implication, there is linearity.

If pieces as different as these works of Carter and Cage can seem nonlinear
or linear depending on the number of times the work has been heard or the
listener’s familiarity with the style,59 then does it not follow that the species of
time experience is determined by the listener more than by the composition?
Yes and no. I would not deny the power of the listener and of influences on
the individual’s listening experience. The creativity of listeners has too long
been underrated. For example, now that we have become aware of ways our
experience of time can be altered, we can, perhaps with an effort, apply the
vertical listening mode to a decidedly nonvertical piece. An excellent candidate
for nonlinear hearing is Schumann’s Stiickchen (see Example 2.5). This little
piece can be heard as static, since it never leaves C major, never leaves 4/4 time,
never changes tempo, its accompaniment rarely abandons steady eighth-note
motion, its melody is mostly in quarter notes, there are only two incidental
chromatic alterations, and there is an inner voice pedal on G throughout most
of the piece.60

Stitickchen is not inherently a static piece, but it can be heard as such once
we know how to have meaningful static musical experiences. The effort to hear
this way, though possibly rich, is considerable, even a bit perverse. Such an effort
necessarily involves a contradiction with the system of the piece. We all know,
if only intuitively, how tonality works. And we all hear tonality kinetically—in
motion. To avoid hearing tonal motion requires special effort. So Stiickchen 1s
not static, and its kineticism—its linear time—does belong to the piece. Learning
this Schumann work involves hearing its tonal implications because they are
there. Listening to it in vertical time, on the other hand, requires a denial of the
inherent tonal structure. This situation is different from memorizing a particular
recording of Aria with Fontana Mix, because we are not substituting memorized
succession for internal implication.

One might argue that an imposed linearity is an inappropriate way to
listen to the Cage works. The Fontana Mix score is so open that quite different
realizations are possible, and the sequence of events or even the events themselves
can differ considerably from one realization to the next. It 1s therefore true that
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an imposed linearity does violence to Cage’s concept, but so does the act of
fixing the piece via the recording of one version. Once the record is available,
it becomes the property of its purchaser, who may sometimes choose a linear
listening mode.

Hearing a tonal work in a temporal mode which is generally associated
with posttonal music can be less perverse and less difficult given a sympathetic
performance. A pianist trying to project a vertical understanding of Stiickchen
would probably emphasize the continuity and lack of change while minimizing
the articulations of phrase beginnings and endings. The historical accuracy of
such a performance may well be questioned, but such an interpretation can
be defended as a modernist view of a traditional work. I vividly remember
hearing, several years ago, an extraordinary performance of Beethoven’s Sonata
in E-Flat, opus 31, no. 3 (1802) by pianist Joan Panetti. She chose to bring out the
first movement’s discontinuities, even at the (partial) expense of its underlying
continuity. The result was exhilirating. It was a wonderfully contemporary,
wonderfully alive account of the sonata that made an artistic statement as up to
date as any moment-form composition. Perhaps it is no coincidence that Panett
1$ a4 COmposer.

Continuity and discontinuity coexist in the Beethoven sonata, and a per-
former may choose to concentrate an interpretation on one extreme or the other,
or may opt for something in the middle. Surely there are too many relationships
in even the simplest piece for a performer to underline them all. Similarly, both
linearity and nonlinearity are inherent in Schumann’s Stiickchen and in Carter’s
Duo. Just as Stiickchen’s nonlinearity is difficult to project, Duo’s linearity is
similarly difficult to hear and perform. More conventional contemporary works,
such as Sessions’ String Quartet No. 2 (1951), possess a more comfortable linear-
ity that is still not dependent on tonality. It depends instead on unmistakable
gestures (such as openings, cadences, climaxes, and transitions) that are shaped
by the composer (and, presumably, performers) to be recognized and thus to
function in the composition. The linear temporal structures in these works of
Beethoven, Schumann, Sessions, and Carter are very different, but they are all
there to be used or not, in accordance with a listener’s and/or performer’s predis-
positions and wishes. However, the stronger the linearity the greater the effort a
listener or performer must invest to deny it and to let such works’ nonlinearity
shine through unobstructed.

One last example: In 1974 I heard a performance of Milton Babbitt’s Compo-
sition for Twelve Instruments (1948), in which the players projected a dramatic
sense of phrase structure that is not indicated in the score. The result was very
“musical,” in the traditional sense of the term, and actually quite exciting. But I
could not help wondering how faithful to the composition’s apparent nonlinear
temporal structure such an imposed linearity really was.

Someone unfamiliar with a style has fewer options than a performer or
listener thoroughly steeped in his or her musical traditions. Listening to a style
1s an acquired skill: We would hardly expect a Martian to be aware of the linearity
in Schumann or Beethoven, much less to be able to exercise free choice in relating
to that linearity. As we come to notice more and more how naive our responses
have been to the highly sophisticated musics of other cultures, we should hardly
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be surprised at a Martian’s possible failure to find linearity in the Album for the
Young.

2.16 DIFFICULTIES IN COMPARING AND
DISTINGUISHING TEMPORAL MODES

The categorization of temporal modes implied in this chapter is problematic
in several ways. For the following reasons I want to repeat the caution against
using these ideas in too literal or rigid a fashion:

1. The categories apply variously to compositions, to listening modes, to
performing modes, to philosophies of composition, and to time itself. Thus the
categories are not necessarily comparable.

2. Most twentieth-century pieces exhibit, as I have stated, characteristics of
several different temporalities.

3. Distinctions between these varieties of time are not always easily made.
For example, both multply-directed and moment time present discontinuous
sections. Vertical time may arise from the vast elongation of a single moment.
Goal-directed linear time is often hard to define in the absence of tonality.
Vertical time defined by process, like linear time, exhibits constant motion,
possibly toward a goal. Goal-directed linearity and nondirected linearity are
extremes of a continuum, not separate categories.5! In multiply-directed time,
middleground implications for immediate succession may be present, but they
are ignored in favor of larger implications that operate on preceding (or even
subsequent) but not immediately adjacent music. Moment forms can be linear
on hierarchic levels up through that of the moment but not beyond. Vertical
music can be, paradoxically, totally nonlinear or else so totally linear that (as in
process music) predictability reigns.

Stravinsky’s Symphonies of Wind Instruments is an example of an impure
moment form in which we encounter different temporal modes on different hier-
archic levels. Symphonies consists of a series of quasi-independent sections that
are defined by consistency of harmony, tempo, and motivic material: Moment
time operates on a middleground level. When the music moves from one section
to the next, there are stepwise connections that suggest linearity on a larger scale.
Within each section, however, the harmonies are static {or sometimes alternat-
ing) and the motivic material 1s permuted and repeated rather than developed.
This foreground nonlinearity contrasts with consistently linear details of voice
leading. Thus linearity and nonlinearity both operate throughout the work, but
on different hierarchic levels. The background structure is linear, to the point
of having a predictable quasi-tonal goal; the middieground level (where we find
the sections laid out) is characterized by harmonic stasis and thus is nonlinear;
the foreground has elements of both linearity and nonlinearity. How these dif-
ferent temporalities are articulated by the materials of this fascinating piece is
the subject of Chapter 9.

Xenakis’ Syrmos, which in Section 2.5 1 labeled a nondirected linearity, is
in a sense the opposite of the Stravinsky piece. It is nonlinear in the foreground
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(each note is generated stochastically),2 linear in the middleground (as sections
do lead to immediately succeeding sections), and nonlinear in the background
(since the middleground events fail to generate larger structural implications).

In Symphonies and Syrmos different temporalities are found simultaneously
on different hierarchic levels. Messiaen’s Cantéyodjayd (discussed in Section 8.6),
on the other hand, invites not simultaneous but successive listening modes. This
piano work is a well proportioned series of discrete blocks. Some of these blocks
are self-contained moments, but others move toward goals found in nonadjacent
sections. The piece is not a pure moment form because of such elements of
muiltiply-directed linear time.

Another example of mixed temporalities is Ives’ “Putnam’s Camp” (1912),
from Three Places in New England. The sections of this work differ considerably,
and many of them are self-contained. Moment time is present. But also there is
an unmistakable linear logic, having to do with degrees of information content,
textural density, and contrast.

2.17 LINEARITY AND NONLINEARITY:
A RECAPITULATION

We suffer the disadvantages of categorization when we choose to speak of hin-
earity and nonlinearity; when we choose to label compositions as goal-directed,
nondirected, multiply-directed, moment, or vertical forms; and even when we ad-
dress progression and succession,5® those two vague categories often encountered
in elementary harmony courses. The temporality of music is far too complex to
be explained in any depth solely by categorization. Still, the categories do repre-
sent useful means of making preliminary distinctions between, and assessments
of, musical time structures. They must be understood in terms of their two basic
ingredients: linearity and nonlinearity.

This chapter began by claiming that linearity and nonlinearity are two
complementary forces. Virtually all music exhibits both. The hierarchic levels
on which linearity and nonlinearity exist are crucial to the temporal nature of
music, as 1s the degree to which they operate. The history of Western music in the
past three centuries has seen a gradual increase in the importance of nonlinearity,
so that today many compositions are far more nonlinear than linear. Even the
most nonlinear music exists in time, however, and is therefore initially heard
as a temporally ordered succession. Thus linearity can never be banished totally
from the musical experience.

After considering the numerous examples mentioned in the preceding sec-
tions, the reader may find my original definitions of linearity and nonlinearity
clearer. But an inevitable vagueness remains. I have applied the two terms both
to compositional procedures and to listening and performing modes; I have men-
tioned them as aspects of pitch, texture, and duration structures; I have discussed
their coexistence on the same and different hierarchic levels. Furthermore, even
though linearity is defined as the choice of one event on the basis of previous
events, the nature of that choice may be denial of rather than fulfillment of ex-
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pectation. The ensuing contrast may be extreme, producing discontinuity; and
frequent and considerable discontinuities can lead to nonlinearity.

Perhaps the following list of terms that may be associated with linearity and
nonlinearity will help to clarify the two concepts still further:

Linearity Nonlinearity
teleological listening cumulative listening
horizontal vertical

motion stasis

change persistence
progression consistency
becoming being

left brain right brain

temporal atemporal

The last pair of terms requires some explanation. When certain aspects of
a piece exist for their own sake, not because of some larger progression, they
are atemporal. Their presence in the composition is more important than their
temporal position in it. Their impact is not dependent on their position along a
time continuum, but they nonetheless contribute to overall temporal coherence.
Thus, nonlinearity is an organizational force. It can be articulated by as large
a variety of textures, forms, and processes as can linearity. It can interact with
linearity in a variety of ways. From this interaction come many of the tensions
and resolutions, and hence meanings, of music.

2.18  RECENT ATTEMPTS AT TOTAL LINEARITY AND
NONLINEARITY

Even if we accept that all music exhibits both linearity and nonlinearity, we may
still wonder what a totally linear or totally nonlinear piece would be like. Some
music of the 1950s and 1960s approached these extremes. In music that courts
total nonlinearity (such as Chadabe’s From the Fourteenth On, mentioned in
Section 2.12), each event is composed for itself, with no intended reference to
preceding or subsequent events. One of the earliest computer-assisted composi-
tions, Lejaren Hiller and Leonard Isaacson’s Illiac Suite (1957) for string quartet,
contains some passages that actually were composed according to zeroth-order
Markov chains. Some sections randomize pitches while others randomize inter-
vals of succession—with markedly different results. Using zeroth-order Markov
processes does not guarantee the perception of nonlinearity, however. As the
Illzac Suite demonstrates, inadvertent stepwise connections and motivic similar-
ities may strike a listener as linear relationships, despite the total nonlinearity
of the composers’ conception. Furthermore, statistical probabilities can change,
thus producing the appearance of progression even though each event is still gen-
erated independently. The opening of the fourth movement, in fact, utilizes a
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directionally changing series of probabilities, resulting in a kind of linearity once
removed. Other passages, however, retain one set of probabilities throughout.6
In such passages the order of notes quite literally does not matter, since they
were composed only in accordance with an abstract system of probabilities.

If music composed using nonlinear principles can lead inadvertently to
the perception of linear structures, what about music composed using linear
principles? Elliott Schwartz has often stated that his compositional method is
essentially linear. He always writes the events in his music in the order they are
to be heard, and he never changes an event once he has composed the next event.
Each section (except in his mobile music) is composed in response to a fixed
preceding section, and thus the compositional process is emphatically linear.
But is the resulting music necessarily linear? A composer can intend to compose
an event that relates in a specifically nonlinear manner {or does not relate at all)
to the preceding event. In Schwartz’s Chamber Concerto I (1977), for example,
some events (such as the dramatic pause that precedes a series of isolated raucous
sounds) are linear outgrowths of what went before, while other events are there
primarily because they belong to the work’s nonlinear context.

These works of Hiller/Isaacson and Schwartz show that linearity and non-
linearity of compositional procedure do not guarantee linearity or nonlinearity
of musical time. But what of music intended to be totally linear? Such music can
approach excessive predictability. If every event is an outgrowth of all previous
events, then the music becomes a web of implications that allows no deviation.
However, even in the extremely linear process music of the 1970s (possibly a reac-
tion against the fragmentation of total nonlinearity, possibly a desperate attempt
to recapture linearity, perhaps a “neolinearity” comparable to the neomodality
or neotonality that often provides the pitch language of such music), we still find
nonlinear components. A process is, after all, a pervasive principle that deter-
mines several aspects of the music. In Rzewski’s Les Moutons, for example, the
linearity evident in the additive melodic process coexists with a nonlinear un-
changing procedure that permeates the piece: There are no surprises, no thwarted
expectations, no deviations from the compositional process (see Section 12.7). In
fact, the result 1s vertical time.

As these examples readily demonstrate, twentieth-century music has pre-
sented real challenges to our traditional ways of listening. Critics often attribute
to experimentation such formerly impossible compositional aesthetics as mobile
form; music in which the first (or at least primary) act of composition has been
the establishment of durational proportions; pieces in which it really does not
matter how long they are played or by how many performers; as well as compo-
sitions that try to be completely predictable. To justify such radical new musics
simply as creations in the spirit of experimentation is to say very little. They
are deeply felt responses to new meanings of time in twentieth-century West-
ern culture. I have tried to sketch ideas about the way these new meanings have
come to be translated into such musical experiments and how these experiments
have come to be profoundly expressive of contemporary ideas. To understand
more deeply the relationship between cultural values and musical time, how-
ever, it is necessary to examine some of these varieties of time in greater depth.
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Therefore Chapters 6, 8, and 12 explore multiply-directed time, moment time,
and vertical time respectively. Chapters 5, 6, 7, 9, and 12 look at particular com-
positions that exemplify tonal linearity, nontonal linearity (both goal-directed
and nondirected), muluply-directed time, moment time, and vertical time. But
first it is useful to consider further the impact of technology on musical time
(Chapter 3) and two crucial concomitants of musical linearity: meter and rhythm
(Chapter 4).



Chapter 3

The Impact
of Technology

3.1 RECORDING AND CONTINUITY

It 1s no coincidence that twentieth-century music’s new temporalities, discussed
in Chapter 2, arise in a technological culture. The impact of technology on music
in recent decades has been two-sided. The earlier and more obvious influence
was on the materials of music: on, in other words, what constitutes viable
musical sound. But the influence on musical time and its perception has been
more subtle. Composers have readily applied electronic technology to sound
because sonorities are entities readily subjected to manipulation, expansion, and
experimentation. Musical sounds unfold in time, of course, but time itself is
elusive, subjective, and abstract. Although technology’s impact on musical time
was not acknowledged by composers as early or as pervasively as its influence
on sound, the influence was nonetheless real and considerable.

Traditional concepts of musical sound and time were challenged by the de-
velopment of recordings. Thomas Edison invented a crude cylinder phonograph
in 1877. By the end of the nineteenth century, companies in the United States
and England were manufacturing disc recordings of music. The possibility of
preserving musical continua via recording utterly changed the social and even
artistic meanings of music,! although scholars and musicians were slow to real-
ize the degree of impact. The invention of the tape recorder a half century later
made sonorities not only reproducible but also alterable. The resulting recording
and splicing techniques allowed recorded sounds to be fragmented, combined,
and distorted, among other possibilities. Such manipulations could affect not
only sound qualities but also temporal spans. By changing recording speeds, for
example, a composer of musique concréte could make a word last an hour or
compress the Beethoven symphonies into a single second.?

Today we listen to unaltered music only rarely. The sounds we hear have
been not only performed by musicians but also interpreted by audio engineers,
who have reinforced the acoustics of concert halls, spliced together note-perfect
recorded performances, created artificially reverberant performance spaces, pro-
jected sounds across the world via satellite broadcast, amplified and “mixed”
rock concerts, and created temporal continuities that never existed “live.” The
audio engineer is as highly trained as the concert performer, and he or she can
be just as sensitive an artist.

We might think conservatively of recordings as means to preserve perfor-
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mances, but records are far more than that. They are artworks themselves, not
simply reproductions. Recording technology has forced us to reconsider what
constitutes a piece of music. Thus people who buy records, cassettes, and com-
pact discs rightly speak of owning the music.3 “Vivaldi’s Mandolin Concerto is
yours for only $1.00,” says a recent advertisement.

It is no longer reasonable to claim that the printed score totally represents the
musical sounds we hear, since the score usually gives no indication of the manner
in which the audio engineer should manipulate his or her variables. Thus two
differently mixed, equalized, and reverberated recordings of the same performance
can contrast as much as two different performances of the same work. Consider
these examples that demonstrate the extent to which audio engineering can create
{rather than simply preserve) musical continuities:

l. According to Walter Everett, when the Beatles recorded their song
“Strawberry Fields Forever,”

Two versions were done. It was originally recorded on November 24, 1966,
and was performed in A at a tempo of J:92. After listening to the lacquers,
[composer John] Lennon decided it sounded ‘too heavy’ and wanted it rescored
and performed faster. A second version, with trumpets and cellos, was recorded
in B flat at about J: 102. Lennon liked the beginning of the first version and
the ending of the second, and asked Producer George Martin to splice them
together. When the speeds of both tapes were adjusted to match the pitch,
the tempos of both were fortuitously the same, J=96. The two portions were
edited together in the middle of measure 24. . . . This procedure gives Lennon’s
vocals an unreal, dreamlike timbre, especially in the second, slowed-down
portion of the song.*

2. T have been told of a rock record made by an unusual procedure. First
the solo musicians were recorded as they improvised. An arranger then studied
the taped improvisations and composed an instrumental accompaniment, which
contained direct references to the recorded music. This accompaniment appears
before the improvised solos. We listen to a paradox: The soloists seem to im-
provise spontaneously to a pattern that we have just heard! Furthermore, the
composed accompaniment fits the improvised solos too well to have taken place
in live performance.?

3. An odd recording was released a few years ago of George Gershwin'’s
Rhapsody in Blue (1924).5 The composer is the piano soloist and Michael Tilson
Thomas conducts the orchestra. What is odd is that Thomas was born four
years after Gershwin died! Gershwin had recorded the piano solo, and Thomas
conducted the jazz band to coordinate exactly with the solo recording, which he
monitored through headphones. The performance is somewhat strained, since
the soloist never reacts to the ensemble, but the aesthetic behind the recording
is fascinating. Technology has created a collaboration between two artists who
could never have known each other.

4. T know of another rock recording in which one track, containing the snare
drum, is played backward. The typical clichéd sound of backwards taping is not
heard, because all of the other tracks were recorded and played back normally.
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The total sound is intriguing, as is the idea of a performance one part of which
is in reverse order.”

5. In the song “Another One Bites the Dust,” as recorded by the rock
group Queen on their album The Game,?® there is a specific syntactic message
which can be heard only when the record is played backwards. The title line,
which is sung repeatedly throughout the song, comes out backwards as “It’s fun
to smoke marijuana.” (“It’s fun” is difficult to distinguish, but the remainder
of the sentence is quite clear.) This phenomenon depends on the particular
pronunciation of “Another one bites the dust.” What we have is a hidden
meaning, known only to initiates,® which is embedded within the music by
means of a quirk of technology.!¢

6. The late pianist Glenn Gould retired from the concert stage at a young
age in order to work exclusively in the recording studio. He was reputed to have
spent only about 10% of his studio time at the keyboard. The remaining time he
listened, edited, supervised splicing, and so on. His editing was as creative an
activity as his playing, and the results indicate that he was after more than
note-perfect performances. His recordings have an integrity and a drive that
one might not have thought possible to create “artificially.” These recordings
are Gould’s legacy, just as surely as Bach’'s manuscripts are that composer’s
testament.

7. Digital recording technology has been used to produce a collaboration
between two musicians a continent apart. A digital recording of Stevie Wonder,
made in New York, was transmitted instantaneously via satellite to Nile Rogers
in Los Angeles. The absolute clarity of digital recording allowed these two
musicians to play together as if they actually were in the same studio. Their
recording session took place simultaneously in two ctties, but the musical result
was as close a collaboration as the two musicians would have had had they been
in the same room (since Wonder is blind, the missing factor of visual contact
was minimized).!!

These examples show that recording does more than preserve. In each case
a temporal continuum was created that could exist only by recording. Thus
records and tapes prove what critic Walter Benjamin realized back in the 1930s:
Wholesale mechanical reproduction inevitably changes the nature of art.

For the first time in world history, mechanical reproduction emancipates a
work of art from its parasitical dependence on ritual. To an ever greater
degree the work of art reproduced becomes the work of art designed for
reproducibility. From a photographic negative, for example, one can make
any number of prints; to ask for the “authentic” print makes no sense. But
the instant the criterion of authenticity ceases to be applicable to artistic
production, the total function of art is reversed.!?

Not only recording but also broadcasting removes music from the concert
ritual. Today there are many viable places to hear music besides the concert hall:
lounging in the living room, driving in the car, jogging in the park, or picnick-
ing at the beach. Ambient sounds mingle freely with those emanating from the
transistor radio, to the apparent delight of the auditors.!® Many composers still
create progressions that define a movement through time from beginning to end,
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but listeners are no longer slaves to a concert ritual that perpetuates closure. As
I mentioned in Section 2.8, everyone spins the dial. Technology has liberated
listeners from the completeness of musical form.!4 Is it any surprise that some
recent composers have cultivated aesthetics such as moment time or vertical time
that deny closure? The mosaic-like temporal logic of moment time and the sta-
sis of vertical time acknowledge listeners’ abilities to choose for themselves the
boundaries of their listening spans. Composers who continue to ignore this fact
are as far behind their times as are the aptly named conservatories of music that
train performers without educating them about the recording techniques with
which they will inevitably have to deal.

3.2 REPEATED HEARINGS OF RECORDED MUSIC

Even before audio technology became a sophisticated art, it had an impact on
musical time, At the same time that music began to be recorded, composers
began drastically to reduce the redundancy in their works. The intensity in much
early twentieth-century music comes from the lack of repetition. Schoenberg’s
Erwartung (1909) is an extreme example, in terms of both intensity and lack of
overt repetition. It seems as if composers realized subconsciously that their music
would be recorded and thus available to listeners for repeated hearings. As R.
Murray Shafer has remarked, “The recapitulation was on the disc.”!> Music in
the early decades of this century became considerably more complicated than it
had ever been before, and the trend toward ever greater densities of information
has continued at least to the 1970s (with notable exceptions, surely). Gestures
have been composed that are so compressed as to be fully apprehended (encoded,
in the terminology of Chapter 11) only after several hearings. However, repeated
listenings are feasible once the music 1s recorded.

There has been a reaction to the tyranny of literally repeated hearings. Many
composers, by creating mobile forms, have structured their works so that each
performance is different. This formal multiplicity celebrates what recording seeks
to destroy: the uniqueness of every moment in time. Individual realizations of
mobile forms do get recorded, in apparent contradiction of their very meaning,
and thus they are inevitably heard again and again. Karlheinz Stockhausen once
compared the recording of one version of an open form to a photograph of a
bird in flight.1® We understand the picture as showing but one of a multitude of
shapes the bird may take. But which is the artwork, the bird or the photograph?
And which 1s the composition we are hearing, the abstract open form that we
might intuit with the aid of score or program notes, or the realization on the
fixed, carefully engineered recording?

3.3 DISCONTINUITY AND THE SPLICE

Not only did tape recording bring to the audio engineer the ability to splice to-
gether artificial continuities for “perfect” performances, but it also brought to
composers of musique concréte and those using synthesizers the possibility of
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working directly with sounds and continua, without the intervention of perfor-
mance. The simple act of putting razor blade to tape created the most powerful
musical discontinuities as well as the most unexpected kinds of continuities. A
composition can now move instantaneously from one sound-world to another.
Just when a splice may occur can be as unpredictable as the nature of the new
context into which the listener is thrust.

Not all tape music avails itself of the potency of extreme discontinuity, but
the possibility is there to be used or ignored. Stockhausen must surely have
realized the implications for musical form of the new technology when he was
working in the musique concréte studio in Paris in 1952 and in the electronic
studio in Cologne in 1953-1956.17 A composer’s involvement with electronics
tends to influence any subsequent return to purely instrumental media. Although
Stockhausen’s early tape pieces—Etiide (1952), Studie I (1953), Studie II (1954),
and Gesang der Jinglinge (1956)—are not deliberately cast in moment forms,
Kontakte of 1960 (for tape with or without instruments) was the work that opened
the door for such further explorations in moment form as Carré (1960), Momente
(1961-1972), Mikrophonte I (1964), and Mixtur (1964), none of which uses tape.

The aesthetic potential of the splice had been well known from the film
medium many years before the invention of tape recording. Montage techniques
originated in Russian and American films in the second decade of this century.
By 1922 Soviet filmmaker Lev Kuleshov was conducting careful experiments into
the rhythmic effects of film splicing.t® He studied the potentials of discontinuity
and implied continuity in both fast cutting {(influenced by the American films of
D. W. Griffith and others) and slow cutting (with which Russian {ilmmakers had
been working). Kuleshov's experiments and theories had a direct impact on Sergei
Eisenstein, whose first film, Strike (1924), contains many splices. Slow cutting
scrambles the hitherto orderly and inviolable succession of absolute time. Time
is thus redefined as a malleable present, as an arbitrary succession of moments.
This new concept, born of technology, reverberates in all art of the twentieth
century. According to Arnold Hauser,

. the agreement between the technical methods of the film and the char-
acteristics of the new concept of time is so complete that one has the feeling
that the time categories of modern art have arisen from the spirit of cinematic
form, and one is inclined to consider the film itself as the stylistically most
representative . . . genre of contemporary art. . . . In the temporal medium of
a film we move in a way that is otherwise peculiar to space, completely free
to choose our direction, proceeding from one phase of time into another, just
as one goes from one room to another, disconnecting the individual stages
in the development of events and regrouping them, generally speaking, ac-
cording to the principles of spatial order. In brief, time here loses, on the one
hand, its irreversible direction. It can be brought to a standstill: in close-ups;
reversed: in flash-backs; repeated: in recollections; and skipped across: in vi-
sions of the future. Concurrent, simultaneous events can be shown succes-
sively, and temporally disjunct events simultaneously—by double-exposure
and alternation; the earlier can appear later, the later before its time. This
ciriematic conception of time has a thoroughly subjective and apparently ir-
regular character compared with the empirical and the dramatic conception
of the same medium.!3
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Hauser’s description is essentially of the independence of or even disagreement
between time used and time portrayed in film. The parallel to my ideas on
multiply-directed time outlined in Chapter 6 and on the moment-form music
of Stravinsky and Messiaen as discussed in Sections 8.5 and 8.6 is striking (see
also Section 1.2 on time taken vs. time evoked by music). Both the film aesthetic
and the multiply-directed and moment modes of hearing music are products of
a modern sensibility, influenced in no small way by a technology that allows
perceivers to have their own subjective understanding (and even manipulation)
of time.

As technologies and, concomitantly, new aesthetic extremes developed dur-
ing this century, newer degrees and types of discontinuity became available, not
only in film and music but also in drama, literature, and popular culture. Dis-
continuity has affected the temporal texture of every Westerner’s life. Consider
one example: broadcasting. Radio stations present montages of advertisements,
announcements, news, weather, sports, features, and music. Television can be
equally discontinuous. In a flash, viewers are transported from an animated fan-
tasy world to on-the-spot coverage of a real war in a distant land, or from the
artificial (but does that word mean anything today?) world of a quiz game to
the laundry room of the Typical American Housewife. And think of children
who grow up watching 15,000 hours of television between the ages of two and
eleven.? Consider the program ‘“‘Sesame Street,”’ a formative influence on children
in the United States. It exhibits extreme discontinuities, as one short scene leads
without transition or logic to a totally different short scene. Truly a moment
form! Watching “Sesame Street” is not unlike listening to heavily spliced tape
music.

If Hauser is right (and I think he is) then technological art provides us
with the means to negate ordinary time, to transcend time, to make contact
with our own subjective temporalities. Thus, despite often reiterated accusations,
technology is the enemy of neither humanism nor humanity. Rather, it is their
partner in a new sensibility. We are products of a technological culture, and our
art reflects our origins. Technology has done more than provide artists with new
tools: It has shaken art to its core. A new kind of art has been born, even if the
majority of artists have yet to respond to its challenges. In fact, the vehemence of
some artists’ reactions against technology simply proves its power. On the other
hand, some of those artists who fully embrace technology have really created a
new aesthetic.

3.4 ABSOLUTE TIME IN ELECTRONIC MUSIC

In music, for example, technology has made duration an absolute in a far
more precise way than harmonic stasis ever could. As I show in Chapter 10,
sectional balances are cructal to formal coherence in some discontinuous music,
particularly if it is static within sections. The nonlinear control of absolute
temporal proportions in the music of Debussy, Stravinsky, Messiaen, Bartok, and
some of the Darmstadt composers exemplifies a spatialization of time common
in much recent music. Tape recording technology spatializes time in a literal
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way: 7% inches of tape equal one second of sound. It does not matter how much
or little the activity that second contains, nor does it matter whether it seems
to be a long or short second. Its literal duration is measurable along a spatial
dimension. Thus splicing techniques not only affect continuity but also allow
for the composition of absolute durations independent of the music that fills
them. Even in the absence of splices, technology favors certain absolute durations.
Familiar to composers of tape music 1s the time interval created by tape head
echo.?! This amount of time {which is somewhat variable, given the variety of
recording speeds) is an integral part of such a work as Terry Riley’s Poppy
Nogood and the Phantom Band (1970). A similar effect, but with a longer delay,
comes from the use of tape loops,? as in Steve Reich’s Come Out (1966).

The emphasis on absolute rather than experiential time in electronic music
may strike a traditional musician as odd or even dehumanized. But music born
of technology demands its own vocabulary and syntax. It demands methods
and results appropriate to its equipment, not pale imitations of performance
practices.

Charles Wuorinen, writing about his electronic work Time’s Encomium
(1969), states:

In performed music rhythm is largely a qualitative, or accentual, matter.
Lengths of events are not the only determinants of their significance; the
cultivated performer interprets the structure to find out its significance; then
he stresses events he judges important. Thus, for good or ill, every performance
involves qualitative additions to what the composer has specified; and all
composers, aware or unaware, assume these inflections as a resource for
making their works sound coherent.

But in a purely electronic work like Time’s Encomium, these resources
are absent. What could take their place? In my view, only the precise tempo-
ral control that, perhaps beyond anything else, characterizes the electronic
medium. By composing with a view to the proportions among absolute
lengths of events—be they small (note-to-note distances) or large (overall
form)—rather than to their relative “weights,” one’s attitude toward the mean-
ing of musical events alters and (I believe) begins to conform to the basic
nature of a medium in which sound is always reproduced, never performed.
This is what T mean by the “absolute, not the seeming, length of events.”?

Writing nearer the beginning of the era of electronic music, Pierre Boulez
expressed ideas similar to those of Wuorinen. He foresaw the potential of the
electronic medium to control absolute durations with superhuman precision:

Compared with the capacity of the performer, the machine can, at once, do
very little and very much; a calculable precision is opposed to an imprecision
which cannot be absolutely notated. . . . The composer can avail himself of
any duration, whether or not it is playable by human interpreters, merely by
cutting the tape length which corresponds to the duraton. . .. 2¢

3.5 PERFORMED VS. PROGRAMMED RHYTHM

Wuorinen and Boulez are perceptive in calling attention to a temporality which
is peculiar to the electronic medium, in terms not only of formal proportions but
also surface rhythms (and, as Boulez points out, tempo). In electronic composi-
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tion, rhythms are either played on a keyboard attached to an analog synthesizer
or digital computer, or they are programmed by means of a sequencer,”® com-
puter program, or series of control voltages.?® Sequencers and sequencer-like
digital devices have understandably given rise to clichés, but imaginative com-
posers working with powerful systems have created rhythmic patterns of great
complexity and beauty.

The sequencer or computer produces electronically generated rhythms, while
the keyboard is a means to incorporate the nuance of traditional performance
into the electronic medium.?? Performers necessarily introduce slight irregular-
ities into the rhythms of a finely conceived interpretation. Sequencers, on the
other hand, produce coldly regular rhythms, far more precise than any human
could perform. The result can be lifeless.28 Compare, for example, two electronic
realizations of Gustav Holst’s The Planets (1916), one by Isao Tomita,?? the other
by Patrick Gleeson.3? Tomita performs on the keyboard of a Moog synthesizer,
while Gleeson often uses several sequencer-like memory units of an Emu synthe-
sizer. The difference is instructive. Tomita’s work, despite its electronic medium,
has the stamp of human interpretation (I am not claiming that Tomita’s version
is particularly musical, but it is a performance). Parts of Gleeson’s realization,
however, are utterly precise, utterly cold. Holst’s music demands to be performed,
but Gleeson often bypasses the performer. Setting aside the intriguing question
of the artistic worth of an electronic realization of a dazzling orchestral score,
we can appreciate the difference between rhythms performed by a human and
rhythms generated by machinery. This difference is subtle, but the implications
are enormous.

There has been a considerable amount of interesting research into per-
formance nuance. Several experiments have demonstrated the nature and ex-
tent of rhythmic irregularities that musicians naturally—indeed, unavoid-
ably—introduce into performance. These nuances are foreign to electronically
generated rhythms. Performers do not render even the simplest of rhythms ex-
actly as notated. For example, we should expect a half note followed by a quarter
note to be played in the ratio 2:1 (durations from the onset of one tone to the
onset of the next). But, in fact, the 2:1 ratio is virtually never heard, except when
electronically produced.3! Psychologists Ingmar Bengtsson and Alf Gabrielsson
found that, in 38 performances of a Swedish folksong in 3/4 time with most mea-
sures containing the half/quarter rhythm, the actual ratio averaged about 1.75:1.
They discovered different types of systematic variations in different performers,
but not one musician came close to mechanical regularity. This explains why
attention to the rhythmic treatment makes it easy to distinguish between an elec-
tronic realization and an electronic performance of Holst’s The Planets. The
simple rhythmic ratios of an electronic realization, though faithful to the score,
are something we simply never hear in performances by humans.

Unwilling to base this conclusion on just two different versions of The
Planets, 1 made an electronic version of Bach’s Two-Part Invention in B-flat
Major (1723). The rhythms were programmed precisely by a microprocessor
associated with an analog synthesizer. I programmed in some nuance—a ritard
toward the final cadence. Nonetheless, the mechanical quality of the rhythms
was unmistakable.

Surely, it may be argued, the precision of electronically produced rhythms
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cannot be totally foreign to our listening experience. A performer can choose
to play in a mechanically regular fashion, if a particular kind of music de-
mands it. In fact, the evidence is strong that a performer cannot play utterly
regular rhythms! Fifty years ago Carl Seashore demonstrated as much by ask-
ing a pianist to produce a metronomic performance.32 Seashore found that the
pianist’s rhythmic variations were smaller than when he was asked to play ex-
pressively, but that they were nonetheless present. Furthermore, the deviations in
the mechanical performance were a scaled-down version of those in the expressive
performance.3? Seashore’s conclusions have been verified recently by Bengtsson
and Gabrielsson, working with pianist Lorin Hollander.34

Bengtsson and Gabrielsson continued their research by constructing a se-
ries of synthesized performances in which various mechanical deviations from
rhythmic exactitude were introduced. They felt that, if they could come up with
a computer program that would produce what sounded like a human perfor-
mance, then they would have a reasonable model for how humans perform mu-
sic rhythmically. They added small systematic time variations in not only note
durations but also timespans on deeper hierarchic levels. They feel that their
results have begun to approach a viable rhythmic imitation of human perfor-
mance, but that they have yet to achieve a synthesis truly indistinguishable from
performed music.

Bengtsson and Gabrielsson have not (yet) varied loudness, overtone spec-
trum, stress accent, or attack-decay envelope. Their variables were restricted to
timespan between beats with a measure, measure length within a phrase, note
length, and duration of silence from the decay of one note to the onset of the
next. They conclude that “one actually has to ‘shape’ each single tone in all
these respects (which is what the performer does!) in order to give the synthesis
of a ‘live impression.’ 3%

In fact, a good performer instinctively shapes (at the moment of execution)
timespans on many hierarchic levels: not only individual notes but also motives,
phrases, phrase groups, sections, etc. Furthermore, the performer shifts empha-
sis in order to focus the listener’s attention on different hierarchic levels. The
research of Bengtsson and Gabrielsson allows us to glimpse the incredible com-
plexity of a performer’s timing.

I find this research fascinating. It may eventually lead to an in-depth un-
derstanding of a performer’s rhythmic nuances and sense of pacing. But I am
also concerned about the potential misuse of these experiments. I am hoping
that new techniques of performance synthesis will not obsess composers and
audio engineers. Considerable creative effort has been wasted in trying to syn-
thesize existing acoustic instrumental timbres, while we have real instruments
in abundance to play and record whatever music we dream up for them. I have
no objection to the use of synthesis as a research tool for studying the acoustics
of instruments. But I do question the creative viability of synthesized violins,
and of synthesized performers. I am hoping that composers will instead use the
new technology to do things only machines are capable of, such as modulating
between human and mechanical performance rhythms, or between different per-
forming styles, or between the human performance of simple rhythms and the
mechanical performance of complex rhythms.

Just what s the threshold between a human performance of a simple rthythm
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and a mechanical performance of a complex rhythm? Computer programmers
who have devised software that translates a performance into musical notation
have had to deal with this question in a concrete way.36 Composers as well as
psychologists should find this question particularly fascinating. Bengtsson and
Gabrielsson have written about the reciprocal relationship between performance
complexity and musical complexity.

[T

Performances which we judge as “good,” “typical,” “natural,” etc., are of-
ten extremely complex when we describe them in terms of physical variables
such as durations, amplitudes, envelopes, and so on. On the other hand,
physically “simple” sound sequences—mechanical duration relations, con-
stant amplitudes, constant envelopes, spectra, etc.—are usually experientially
awkward. One is almost tempted to think of an inverse relation between physi-
cal and psychological “simplicity”: the physically “simple” is psychologically
“unnatural/not simple,” and the psychologically “natural/simple” is physi-
cally complex.37

Rather than trying to incorporate the complexity of performance nuance
artificially into electronically generated rhythms, composers should look to the
capabilities of machines to produce intrinsically complex rhythms. The elec-
tronic medium provides a context in which composers may trade in the phys-
ical complexity of performed rhythms for the conceptual complexity of com-
posed rhythms. Flexible computer software or a versatile sequencer can perform
rhythms of great complexity with no greater effort than might be expended on
the simple surface rhythms of Bach or Holst. The “precise temporal control”
that Wuorinen calls for to replace the lost nuance of performance is readily re-
alizable in rhythms too complicated to be performed (although not too complex
to be conceived) by a person. Such rhythms can live and sing, although their
song is not of human performers. These are rhythms born of and appropriate
only to electronic technology. They are rhythms that celebrate the total unifor-
mity of the sequencer and precision of the computer. They produce a music that
is a true expression of the electronic age.

As the general level of performance improves, yesterday’s rhythmic impossi-
bilities are routinely mastered by today’s performers. Even if the complex rhythms
of some computer compositions become playable by humans, there will remain
a crucial difference. As Elmer Schonberger and Louis Andriessen have remarked,
“Humans must expend much more effort and energy to accomplish what a ma-
chine, effortlessly, does mechanically.”3® The intense struggle of the performer to
play the rhythms correctly is inevitably heard. The positive side of this dramatic
intensity is kineticism. The sequencer or computer performs the same rhythms
with ease, but what is missing is the kineticism of performance.

This difference between human and machine rhythms was once demon-
strated to me dramatically. I had composed a work for percussion trio entitled
Five Studies on Six Notes (1980). The second Study contains in its entirety only
three different durations (from one attack to the next): J}, j\, and N. These du-
rations are in the ratio 6:4:3. The basic “‘pulse”—the common denominator—
is R, which moves at the rate of 1120 beats per minute. This pulse rate is too
fast to be counted or even to be felt for longer than a few seconds; its frequency
of 18.7 cycles per second is approximately at the threshold of pitch. Thus per-
formers have to use some means other than traditional counting to master the
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rhythms, particularly in a passage such as that shown in Example 3.1, the only
place in the movement where all three durational values are freely intermixed.

In order to help performers learn this passage, I made a computer realization
of it on tape. I made no attempt to imitate percussion timbre, but I was readily
able to render the difficult rhythms precisely. The idea was to ask the performers
to learn the taped rhythms by ear, not by counting. The work was written for
The Percussion Group of Cincinnati:3%—Allen Otte, James Culley, and William
Youhass. These three extraordinary musicians were eventually able to master
the rhythms, but their task was not easy. By comparing their nearly perfect
performance of this passage with the computer tape, I realized an important
fact. The notes and rhythms are virtually identical,?® but the musical effect is
very different. The Percussion Group’s very human and successful struggle to
master an incredibly difficult task is utterly unlike the superhuman ease with
which a programmed machine plays the passage. The computer’s effortlessness
in the face of complexity 1s the essence of technological musical rhythms.

This comparison shows, incidentally, that difficult-to-perform rhythms may
not be difficult to hear. The excerpt, despite its notated complexity, does not
sound forbidding. The rhythms strike the listener as irregular but nonetheless
approachable and engaging. It may not be possible to tap one’s foot to this
music, but its thythmic language does not come across as pulseless chaos.

Recent music of Elliott Carter beautifully exemplifies the expressive poten-
tial of complex rhythms. Carter is interested not in mechanical rhythms but in
human performance. However, it is worth noting that he readily acknowledges
the influence of the player-piano works of Conlon Nancarrow—music of incred-
ible rhythmic intricacy, which can be realized only by machine. The performer
has to struggle to negotiate the rhythms of a work such as Carter’s Night Fan-
tasies (1980) for solo piano, but a good performance is wonderfully exciting. We
seem to experience vicariously the player’s euphoria over mastering the chal-
lenge. By contrast, a computer-generated or player-piano realization of Night
Fantasies would undoubtedly sound sterile, despite (or perhaps because of) the
total accuracy of the rhythms. Carter’s music depends on the intensity performers
must invest to master it. Conversely, a human performance of one of Nancar-
row’s more complex Studies (if we can imagine the incredible pianist needed to
accomplish such a feat) might well be less thrilling than the normal player-piano
rendition. The effect of Nancarrow’s music thrives not on performance mastery
but on the mechanistic precision of, for example, simultaneous tempos in the ra-
tio of /2:2. With such a complex ratio, there is no room for performer nuance.
Any deviation from exactitude would sound like an error, not like an expres-
sive interpretation. If, as Seashore, Bengtsson, and Gabrielsson have shown, it
is humanly impossible to perform the exact rhythmic ratios even a simple score
may demand, then it must be literally impossible to perform music (such as
Nancarrow’s) that incorporates ratios too precise to allow any variation.

3.6 TURNAROUND TIME

There is one further aspect of musical time that has been greatly influenced
by technology. That is the “turnaround time” between composition and perfor-
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Example 3.1. Kramer, Five Studies on Six Notes, end of the second movement, mm, 65-78
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mance. As music became more and more complex and difficult to perform in
the late nineteenth and early twentieth centuries, composers had to wait longer
and longer to hear their works. Charles Ives is the most extreme case. He did not
hear much of his music until years after he had composed it; other pieces
he never heard. Many composers have suffered similarly. That Donald Martino
had to wait a decade to hear his Cello Concerto is unfortunately typical.

Electronic technology, however, has cut turnaround time to zero.*! Com-
posers working in electronic music studios hear exactly what they are compos-
ing—not a piano reduction, not a sight-reading, not a reproduction, but the
potentially finished product. They can study at once, and as often as they wish,
the aural result of their possibly complex compositional ideas. Electronic com-
position can have an immediacy akin to that of jazz improvisation, for it in
some sense can be an improvisation. In the best electronic music this imme-
diacy is transferred into the compositions, whatever the degree of complexity
in the compositional process. Listeners are engaged by composers’ excitement of
discovery that comes from working directly with sounds in time. Electronic com-
posers hear exactly what they have created before they choose to preserve, edit,
or destroy. Thus it is no surprise that many composers, despite vastly increased
possibilities for mathematical control in the compositional process, have opted
instead for the immediacy of electronic improvisation. Stockhausen, for exam-
ple, is supposed to have rendered irrelevant all the precompositional timbral
calculations that went into one of his early tape works when he spontaneously
added the reverberations of a basement to the otherwise dry sounds.

To summarize: Technology has expanded composers’ relationships to musi-
cal time in three ways. It has increased their power to regulate temporal propor-
tions; it has enabled them to compose rhythms of a complexity commensurate
with the potential of their equipment; and it has opened up the compositional
process to an immediacy that comes only when there is no delay between the
conception and the realization of a segment of musical time.

Nontechnologically oriented composers may well emulate the complexity,
control, or immediacy of the electronic temporal continuum, but only through
the use of technology are extremes of rhythmic intricacy, formal control, and
sonic immediacy possible. However, they are achieved with the incurrence of an
obligation to make a music that expresses the technological mentality. This 1s no
small challenge, and composers and audio engineers are only beginning to find
artistically viable solutions. Technology has changed the essence of music. It has
not and will not destroy the performance tradition of vocal and instrumental
music, but it has created a fundamentally new aesthetic of musical time, an
aesthetic that has begun to produce beautiful and exciting music.

3.7 THE FUTURE OF MUSICAL TIME IN THE AGE OF
TECHNOLOGY

Technology has become an integral part of most aspects of our lives, including
how we perceive and use the art of yesterday as well as that of today, and also
how contemporary art is made and preserved. This chapter has sketched some
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of the ways in which technology has influenced music’s temporal continua. The
impact has already been enormous, and it no doubt will only grow. Technology
has already changed the very nature of music, more than most people realize.
The new temporalities in modernist music, as elucidated in this book, owe their
existence, at least indirectly, to technology. The peculiarly contemporary ways
of understanding earlier music that I discuss have also been enhanced, if not
actually created, by technology. At the very least, technology has handed listeners,
performers, and composers new means to invent and control temporal linearities
and nonlinearities.

It used to be fashionable to speak of our era as one of transition. Today
we can be fooled into believing that the transition is ending, as postmodernist
aesthetics have produced superficial (and more apparent than real) returns to
earlier styles. I believe, on the contrary, that the transition in the arts will end
only when people—artists as well as audiences—confront the full impact of
the technological revolution. Thus this book is in many ways a provisional
essay, as any study of its own times is destined to be. The categories of time I
am proposing—whether thought of as compositional, listening, or performing
modes—are subject to all manner of cultural influences, the strongest of which
is currently technological. Whether our music is to be tonal or atonal, chaotic
or ordered, harsh or gentle—these are not the important questions. What our
music (the music we perform, hear, and produce) tells us about the meanings of
time 1n our society is a far deeper indication of our culture’s temperament.

The full force of technology has yet to be appreciated. Technology has given
to listeners the ability to regulate the musical continua they hear. Technology
is also providing instruments that, for better or worse, allow virtually anyone to
compose, even those lacking the most basic of traditional music training. Indeed,
I and many others who teach electronic music composition continually find stu-
dents who, with no prior musical training, produce extremely imaginative com-
positions. The new composing instruments are not so fundamentally different
from the electronic instruments of listening. Is a pre-patched, home-style digi-
tal synthesizer more like a tape player or a piano? The question is meaning]less,
because technology is removing the distinction between listener, performer, and
composer. Avant-gardists of the 1960s sought to break down the barriers between
composer and audience by such essentially sociological means as nontraditional
concert environments and audience-participation pieces (see Section 12.4). To-
day this extremist ideal is being routinely accomplished not by a radical artistic
fringe but in the capitalist marketplace. If such a fundamental aspect of music
as the distinction between composer, performer, and listener is being redefined
by technology, it is hardly extreme for me to suggest that the nature of time, and
hence of meaning, in music is also changing radically. Technology has become,
and will no doubt remain, an integral part of music, musical time, and musical
meaning.



Chapter 4

Meter

and
Rhythm

4.1 THE IMPORTANCE OF METER

Before proceeding with analyses of compositions that exhibit Chapter 2’s various
temporalities (directed linearity, nondirected linearity, multiply-directed time,
moment time, vertical time), and before discussing these temporalities in greater
depth, it is important to consider two fundamental aspects of musical time: meter
and rhythm. While it is surely true, as suggested in Section 1.1, that the study of
time has been shortchanged by music theorists, it is equally true that the major-
ity of substantive theoretical works on musical time have concerned themselves
with rhythm and meter. The past four decades have seen a number of major
studies of these critical aspects of music’s temporality. The most important trea-
tises in English are (in chronological order): Victor Zuckerkandl’'s Sound and
Symbol: Music and the External World (1956); Grosvenor Cooper and Leonard
Meyer’s The Rhythmic Structure of Music (1960); Edward Cone’s Musical Form
and Musical Performance (1968); Arthur Komar's Theory of Suspensions (1971);
Peter Westergaard’s An Introduction to Tonal Theory (1975); Wallace Berry's
Structural Functions of Music (1976); Maury Yeston's The Stratification of Mu-
sical Rhythm (1976); Carl Schachter’s “Rhythm and Linear Analysis: A Prelim-
inary Study” (1976), and “Rhythm and Linear Analysis: Durational Reduction”
(1980); David Epstein’s Beyond Orpheus (1979); Fred Lerdahl and Ray Jacken-
doff's A Generative Theory of Tonal Music (1983); William Benjamin’s “A The-
ory of Musical Meter” (1984); and Joel Lester’'s The Rhythms of Tonal Music
(1986). There are also important briefer studies by William Caplin, Christopher
Hasty, Martha Hyde, Andrew Imbrie, David Lewin, Robert Morgan, James Ten-
ney and Larry Polansky, Howard Smither, Roy Travis, and others, including
some of the authors already mentioned. Rhythm and meter have not suffered
from lack of attention from theorists.!

With the exception of Zuckerkandl’s important and sometimes neglected
study, the earlier writings tend not to be primarily concerned with meter. Cooper
and Meyer, for example, scarcely mention it, although their criteria for locating
low-level accents are largely metrical. On the other hand, later works, in par-
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ticular those of Benjamin and of Lerdahl and Jackendoff, focus considerable
attention on meter. Theorists have been slow to realize that meter is indeed a
separate, though interacting, temporal structure. There used to be a tendency,
still prevalent among some theorists and also among some musicologists and
performers, to think of meter as somehow apart from music, as an abstract tem-
poral grid against which rhythm operates, as the static frame of reference against
which we understand musical motion. This notion is too limited. Although me-
ter is more restricted than rhythm (the number of possible rhythms is vastly
greater than the number of possible meters) meter can nonetheless be supple and
artistic. While in simple contexts it may be mechanistic, this is rarely the case in
sophisticated music.

Meter is not separate from music, since music itself determines the pattern
of accents we interpret as meter. Nor is meter mechanical, despite its tendency to
continue, even when confronted with syncopations or empty pulses, until defi-
nitely contradicted. Music not only establishes but also reinforces and sometimes
redefines meter (the ways music establishes meter are considered in Section 4.9).

There is convincing psychological evidence that meter i1s not projected
in a mechanical way in performance. Various psychologists? have studied the
accuracy with which durations are normally performed (some of this work
is discussed in Section 3.5). They have discovered that performers introduce
systematic variations into the duration and placement of notes with respect to
beats. While such variations in timing are not, strictly speaking, metrical (notes
are displaced with respect to beats, but it is beats, not notes, that constitute
meter), they do affect the musical cues from which listeners extract information
about a piece’s metric hierarchy.

Music psychologist Eric Clarke has demonstrated that meter is not an inde-
pendent parameter in performance but rather is deeply intertwined with rhyth-
mic nuance.? Clarke placed the “same” (in terms of pitch content and note dura-
tions) melody in ten different metric contexts.* He then had three skilled pianists
practice and perform all ten versions, in random order. Each performer made sig-
nificant differences in timing from one metric setting to another. Clarke found
a high correlation between metric accent and performed note length. He also
found other, less direct relationships between metric position and performance
nuance. These experiments demonstrate that performers intuitively alter note du-
rations, placement of notes with respect to beats, and tempo 1n order to project a
particular meter. These changes in turn affect rhythmic grouping. Rhythm and
meter are, therefore, interdependent but conceptually distinct musical structures.

What exactly is meter? I agree with those theorists whose definitions hinge
on the notion of a succession of timepoints (as opposed to timespans) of varying
intensity or degree of accentuation. But what is a timepoint? Whereas a timespan
1s a specific duration (whether of a note, chord, silence, motive, or whatever), a
timepoint really has no duration. We hear events that start or stop at timepoints,
but we cannot hear the timepoints themselves. A timepoint 1s thus analogous to
a point in geometric space. By definition, a point has no size: It is not a dot on
the page, although a dot may be used to represent a point. Similarly, a staccato
note or the attack of a longer note necessarily falls on and thus may represent
a timepoint, but a timepoint in music is as inaudible as a geometric point is
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invisible. A point in space has zero dimensions: Space itself is three-dimensional;
a plane has two dimensions; a line has one; and a point has none. In music
the temporal continuum has at least one dimension (the multidimensionality
of musical time is considered in Chapter 6), but a timepoint has no temporal
dimensions. Musical events give us information about which timepoints are
significant (accented), but we sense rather than literally hear the degree of metric
accentuation at each timepoint.

Just as there is an infinite number of points between any two points in
geometric space, so there i1s an infinite number of timepoints between any two
successive timepoints in music, no matter how closely together they occur. Not
all these intervening timepoints are important, however. Meter singles out certain
timepoints from the infinite succession and marks them for musical significance.
It is because of the constant flow of timepoints of varying degrees of accentuation
that we can feel meter as motion. This infinite series of timepoints is what
Zuckerkandl calls the “metric wave” (see note 37). This patterned succession of
accented timepoints, then, is meter.

There is considerable disagreement among theorists about whether this
pattern has to recur regularly in order for meter to exist. Most tonal music (I
am focusing on tonal music not only because the theorists cited did but also
because it offers a particularly rich structural hierarchy) is metrically regular
on the surface level. If a section starts in 4/4, it tends to remain in 4/4. On
deeper levels, however, irregularities are common. Relatively rare is the piece that
consists entirely of four-bar phrases grouped into eight-bar phrase pairs, 16-bar
periods, and 32-bar sections. If we think that meter is by definition regular, then
hierarchic levels at which varying numbers of measures are grouped together are
not metric. This 1s what several theorists believe. I intend to argue otherwise.

My equating of groups of measures with phrase lengths 1s not strictly accu-
rate. While a phrase may be exactly coextensive with a four-bar “hypermeasure”
(see Example 4.1; only with the partially anacrustic last beat of m. 11 is there
any hint of a rhythmic group crossing a barline), this situation is not often en-
countered. A phrase may, for example, begin with an anacrusis, or upbeat, prior
to the first large-scale metric accent. Example 4.2 shows a passage with such an
extended upbeat. The first metric accent occurs at the downbeat of m. 3. It is cre-
ated by the overt statement of the underlying harmony, the long duration of the
chord, and the subsequent clarification of the foreground meter. This metric ac-
cent comes midway through the first four-bar phrase.> A phrase is therefore not
a large-scale measure but rather a rhythmic group.

There are two essential differences between a large measure and a rhythmic

group.

1. A measure is cyclic, in that after the music has moved through beats 1, 2,
3, and 4 (for example), it goes back to (another) beat 1. Rhythmic groups are not
usually cyclic, because they vary considerably and because they are comprised
of music, not just beats. It is because meter is cyclic that it is more resistant to
change than is rhythm. Rhythm is a force of motion, while meter is the resistance
to that force. Rhythm can change the meter, but only with difficulty.

2. A large measure necessarily begins with its strongest accent, while the
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Example 4.1. Schubert, third of 12 Wiener Deutsche, D. 128, mm. 1-12

biggest accent may occur anywhere within a rhythmic group. In Example 4.2
the largest accent of the first phrase occurs just after its midpoint; in Example
4.1 the strongest metric accents are the downbeats of mm. 1, 5, and 9. We
may therefore speak of beginning- , middle- , or end-accented rhythmic groups,
while hypermeasures are necessarily beginning-accented (this i1dea is modified
somewhat below).

Are not phrases usually end-accented, though? Is it really true that the
strongest accents of Example 4.1 are at the beginnings of mm. 1, 5, and 9?
What about the stability of the cadence? Is not that stability a source of strong
accent? Indeed, there is considerable disagreement among theorists concerning
the relative accentual strength of the timepoints that begin the four measures of
the typical four-bar phrase, such as the three phrases in Example 4.1. There are
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Example 4-2. Beethoven, Piano Sonata No. 10 in G Major, opus 14, no. 2 (1799), third
movement, mm. 1-8

three basic schemes that have been proposed for the relative accentual strength
of the four measures of the normal four-bar unit:

1. strong-weak-weak-strong
2. strong-weak-strong-weak
3. weak-strong-weak-strong

The first scheme is favored by Edward Cone,® Peter Westergaard,” and William
Benjamin.® The second is preferred by Carl Schachter® and Wallace Berry.10
The third, the suggestion of Hugo Riemann,!! is explored by Arthur Komar.!2
Fred Lerdahl and Ray Jackendoff!? offer a valuable discussion of the problems
inherent in each reading.!4

If Scheme 1 properly describes the middleground metric accents of the
typical phrase, then it 1s difficult to maintain that meter is deeply hierarchic,
since a regular alternation of strong and weak beats is not normative even
on a moderately deep structural level. If Scheme 2 is correct, then meter can
indeed by hierarchic, but it is difficult to account for the accentual strength
of phrase endings. Scheme 3 allows for both cadential accents and a metric
hierarchy, but it makes phrases—even those without anacruses—necessarily out
of phase with their metric units. Example 4.1, for example, would have to be
understood as starting on the second “hyperbeat” of a four-beat hypermeasure.
The second hypermeasure would have to begin at the downbeat of m. 4, not m. 5.
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These three possible accentual readings of a four-bar unit differ from each other
fundamentally. I would not argue that any of the three ideas is unequivocally
useless, but rather that they depend on different understandings of accent.

4.2 THE THREE TYPES OF ACCENT

Along with Lerdahl and Jackendoff,13 I believe that there are three distinct types
of accent.’8 T am not referring to factors that cause accent, such as note length or
melodic contour or tonal stability, but rather to essentially different phenomena
that may result from these factors. The three species of accent are: stress accent,
rhythmic accent, and metric accent.

1. Less important than the other two to the determination of hypermeasures
and rhythmic groups on the four-bar level, stress is paradoxically the one com-
monly called “accent” by performers. It is the emphasis on a note created by a
sharp attack, a high dynamic level, a small preceding silence, and so forth. Ler-
dahl and Jackendoff!7 call this kind of accent “phenomenal accent.” Cooper and
Meyer!8 and Epstein!® and I prefer “stress.” Whether provided by the performer
or the composer, a stress accent is incapable of affecting meter except in the most
ambiguous of situations:2® No matter how heavy the stresses on the fz notes in
the opening of the third movement of Haydn’s 1795 D Major Piano Sonata (see
Example 4.3), for example, they remain metrically weak. In other words, the
stresses in Example 4.3 do not change the placement of the metric downbeat. In-
deed, they emphasize the metrical weakness of the upbeats. Stress accents operate
primarily on the foreground. Rhythmic and metric accents are hierarchic, how-
ever. Confusion between the two has led to some fuzzy thinking in many of the
recent treatises on rhythm and meter.2!

2. A rhythmic accent?2 may be a point of initiation or arrival or neither; it
1s a point of stability. It 1s (one of) the focus(es) of a rhythmic group, such
as a motive, phrase, phrase pair, period, section, or movement. A rhythmic
group often has a rhythmic accent near its end (whether or not it also has a
strong rhythmic accent near its beginning). Thus a cadence is typically (on some
hierarchic level) a point of rhythmic accent.

3. A metric accent, on the other hand, must be a point of initiation—but
not necessarily of a rhythmic group. Thus the four-bar unit that corresponds to
(but is not necessarily coextensive with—see Example 4.2) a phrase functions
like a large measure. I have been calling such a unit a hypermeasure, after
Cone. (The term “hypermeasure” is not restricted to the four-bar level. As
there are more hierarchic levels in most music than there are distinct terms to
label metric units, “hypermeasure” must be used for metric units on all levels
above that of the notated measure.) The four-bar hypermeasures in Example
4.1 work like large 4/4 measures, in which each hyperbeat (a “hyperbeat” is a
strongly accented tumepoint) coincides with the first beat of one of the foreground
measures. They simultaneously operate like large 2/4 measures, in which each
hyperbeat coincides with the first beat of every other foreground measure. In
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Example 4.3. Haydn, Piano Sonata No. 61 in D Major, third movement, mm. 1-15

the “4/4” hypermeasure, the first hyperbeat (downbeat of m. 1) is metrically the
strongest; the third hyperbeat (downbeat of m. 3) is moderately strong; and the
remaining two hyperbeats (downbeats of mm. 2 and 4) are relatively weak (since
they are not beats of the “2/4” hypermeasure at all), although still stronger than
any timepoint lying between any of the four main hyperbeats.

Rhythmic and metric accents may or may not coincide. They are quasi-
independent structures that function in different ways.2¢ Until metric and rhyth-
mic accents are clearly understood, even something as basic as the accentual
patterning of a normative four-bar phrase remains problematic.
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4.3 ACCENTS IN THE FOUR-BAR PHRASE: THE
STRONG-WEAK-WEAK-STRONG POSSIBILITY

Keeping in mind the distinction among the three types of accent, we can consider
in greater detail the three possibilities listed above for the accentual patterning of
a typical four-bar phrase. The first is exemplified by Cone’s reading of the second
phrase of Mozart’s Sonata in A Major, K. 331 (1788) (a work that is a favorite
example for many rhythm theorists)—see Example 4.4. Cone differentiates initial
and cadential accents, indicated respectively by the symbols ~and /.% He is in
effect concerned with rhythm more than meter. His rhythmic groups (shown
by brackets in Example 4.4) do not always coincide with measures. The stress
accent at the end of the third measure, for example, creates the beginning of a
new rhythmic group but is certainly in a weak metric position. The fundamental
difference between Cone’s initial and cadential accents is that the initation
of a rhythmic group usually coincides with or is near the initial accent of a
hypermeasure, while a cadential accent does not normally coincide with a metric
accent (at the comparable hierarchic level). In Examples 4.1 and 4.4., a four-bar
phrase begins simultaneously with a four-bar hypermeasure. In Example 4.2
the four-bar rhythmic and metric units do not begin together, but nonetheless
the first rhythmic accent and the metric accent that initiates the first complete
hypermeasure coincide in m. 3.

Part of the problem with Cone’s method of analyzing accent, which he
derives from Cooper and Meyer, is that he does not clearly state whether accents
are applied to timepoints or timespans. Surely he does not mean literally that
every timepoint in the first measure of Example 4.4 is accented with respect
to every timepoint in the second measure. What he probably means is that the
rhythmic group in the first measure contains an accent (at its downbeat) stronger
than any accent in the second measure. The existence of a strong accent in the
first rhythmic group makes the entire group function as accented. Although in
basic sympathy with this notion, I am concerned with its imprecision. If we
understand that accents, whether rhythmic or metric, are hierarchic, then there
is no need to suggest that an entire timespan is accented. Surely we do not feel
the force of accent throughout the whole first measure of Example 4.4, just as
we do not constantly feel accent during the entire 183 measures of recapitulation
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Example 4.4. Mozart, Piano Sonata in A Major, K. 331, first movement, mm. 5-8
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plus coda in the first movement of Beethoven’s Eighth Symphony, as Cooper
and Meyer’s (in)famous analysis suggests.26

An unaccent, however, may be a timespan. An entire timespan may be un-
accented, relative to its context, because it can be an extended upbeat (a rhyth-
mic group leading to a subsequent downbeat or rhythmic accent) or afterbeat (a
rhythmic group leading away from a preceding downbeat or rhythmic accent).
The third rhythmic group of Example 4.4 is an upbeat leading eventually to the
point of accent of the fourth rhythmic group (the cadence on the second beat of
the fourth measure). The entire third rhythmic group points toward the fourth
group’s focal point: the instant of cadence and of resolution. The second rhyth-
mic group, by contrast, functions as an afterbeat, leading away from the first
rhythmic group (as, on a shallower hierarchic level, the later notes of the first
group lead away from its initial point of rhythmic accent).

Rhythmic unaccents, then, can be either timepoints or timespans. Time-
points, let us remember, are not heard. Rhythmic accents, however, are definitely
audible: They are short timespans (such as attack points of notes).?’ If rhyth-
mic accents were timepoints rather than short timespans, how could we explain
the effect of an “agogic” accent, or accent of length (such as that at the downbeat
of m. 3 of Example 4.2)? Although we have not yet experienced a note’s length
at its starting timepoint, agogic accents are nonetheless felt at attack points. I do
not think we experience such a note as unaccented and then reinterpret our per-
ception once we know its duration. Rather, we seem to perceive an agogic accent
as soon as we hear the note begin.2 Thus we must allow for rthythmic accents
of finite duration, even though we need not go so far as to suggest that entire
rhythmic groups, or even entire long notes, are literally accented.

When Cone describes the accentual pattern of the typical four-bar phrase
as strong-weak-weak-strong, he is really considering rhythmic accents, not
hypermeter. The critical place is the third measure (see Examples 4.1 and 4.4), the
downbeat of which receives a fairly strong metric accent but no rhythmic accent
of comparable strength. The initial accent, though possibly not as strong as
the rhythmic goal at the cadence, has some considerable strength because metric
and rhythmic accents coincide at the beginning of the first measure. Meter does,
therefore, have some place in Cone’s scheme. But, the farther we move through
the phrase, the more the analysis reflects the rhythmic structure and the less it
shows the hypermetric structure.

The problems with Cone’s method become evident if we look at his analysis
of Chopin’s A Major Prelude (before 1839) (see Example 4.5). Cone analyzes the
accentual pattern of the two-bar units (he never says unequivocally whether he
means two-bar hypermeasures, coinciding with every other barline, or two-bar
rhythmic groups, as given by Chopin’s phrase marks) on two levels, as shown
in Example 4.6.

The reason, I strongly suspect, why Cone considers mm. 1-2 stronger than
mm. 3-4 is that m. 1 is a metric beginning. In other words, the downbeat of
m. 1 serves to start (hyper)measures on several levels: m. 1, mm. 1-2, mm.
1-4, mm. 1-8, and even mm. 1-16. It is, in fact, the strongest metric accent
in this brief piece. (The prelude is unusual in commencing with its strongest
metric accent. Cone is right to point out that it is probably best understood as
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Example 4.5. Chopin, Prelude in A Major, opus 28, no. 7
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mm. 12 3-4 56 7-8 9-10 11-12 13-14 15-16

Example 4.6. Edward Cone’s analysis of Example 4.5

one of 24 movements rather than as an independent piece.?9 In more normal
pieces, a metric accent will eventually occur that is stronger than the initial
timepoint.) Rhythmically, however, mm. 1-2 are weaker than mm. 3-4. The
reason is harmonic. The relatively unstable and dissonant V7 of mm. 1-2 moves
toward the stable and consonant and hence rhythmically accented I of mm. 3-4.
Cone considers mm. 1-2 strong for metric reasons. But he hears mm. 7-8 as
strong for rhythmic reasons; they contain the cadence harmony, the goal of
motion. There is nothing metric (on the four-bar level) about the strength of mm.
7-8. Similar reasoning accounts for Cone’s analysis of the entire composition as
four-bar units in the pattern strong-weak-weak-strong.30

4.4 ACCENTS IN THE FOUR-BAR PHRASE: THE
STRONG-WEAK-STRONG-WEAK POSSIBILITY

Scheme 2 for understanding the accents in a typical four-bar unit is essentially
metric. It suggests that cadences are usually metrically weak. This formulation
does not deny that phrases move toward cadences as stable goals, but assumes
that such goals can be metrically unaccented. It is possible for rhythmic and
metric accents to coinctde at cadences, in the case of metrically end-accented
phrases, but this occurrence is relatively rare. Mm. 1-4 of the third movement of
Mendelssohn'’s Italian Symphony of 1833 (Example 4.7) comprise a metrically
end-accented rhythmic group,’ with the result that the hypermeter and the
phrase structure are out of phase: A new hypermeasure begins as a phrase is
ending.

We may expect a hypermetric downbeat at m. 2, because of the upbeat
character of the opening eighth notes, but the lack of harmonic support denies
this possibility. M. 3 cannot be heard as metrically accented, because it starts
with the same harmony that began the preceding (noncadential) measure. At m.
4, however, there 1s a cadence, a rhythmic accent. As the only viable candidate
for metric accentuation in mm. 1-4, this rhythmic arrival is heard also as the
beginning of a new hypermeasure. Notice how this hypermetric structure is
clarified when the section is repeated. Mm. 16-19 form an unequivocal four-bar
hypermeasure, articulated by tonicized dominant harmony. The cadence at m.
20 is therefore not only rhythmically accented but also metrically accented. It
is the downbeat of the hypermeasure of mm. 20, 1, 2, and 3, thus making the
downbeat of m. 4 clearly (more so than the first time it was heard) the beginning
of another hypermeasure.
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Example 4.7. Mendelssohn, Symphony No. 4 in A Major, opus 90, Italian, third move-
ment, mm. 1-20
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Several theorists accept Scheme 2. Carl Schachter believes, after Schenker,32
that cadences do not normally receive metric accents. He sees “no reason to believe
that the metrical organization of a group of measures differs in principle from
that of a single measure; . . . both are beginning- rather than end-accented.
Within a group of measures, just as within a measure, rhythmic organization
can contradict the meter and produce a stress [or rhythmic accent} on a normally
weak place.”33

Similarly, Wallace Berry argues persuasively for cadences as normatively
weak. He calls the hyperdownbeat the “initiative”—it is “a point of action . . .,
an accentual thrust, a discharge of energy.” The remaining hyperbeats are
either “reactive from” the initiative, “anticipative to” a subsequent initiative, or
a “conclusive final dispersal of the initnative accent with which the metric unit
begins.” In other words, each hyperbeat of a hypermeasure has its own inherent
quality, which derives from its relation to the initial, strongest hyperbeat.3> This
is comparable to the quality of beats within a measure on the foreground, as
reflected, for example, in a conductor’s beating pattern.36 A third beat of a
four-beat (hyper)measure has its own particular feeling, dependent on its relative
strength of metric accent and on the strengths of the metric accents surrounding
it. It is because of the inherent qualities of beats on all levels that we can speak, as
Victor Zuckerkandl does,?” of a “metric wave,” despite the fact that meter literally
consists only of a series of discrete timepoints of varying degrees of accents. Let
us remember that there is an infinite number of unaccented timepoints between
two successive metric accents. These metric unaccents are not of equal weakness:
The metric hierarchy extends to the minutest details and beyond (in the minds
of listeners and muscles of performers). This patterned succession of degrees of
unaccent is what we feel as metric motion or waves. And it is what allows Berry
to claim that (hyper)metric beats are interrelated through “actions to and from,”
which create the sense of “flow, surge, and ebb in music.” This metric motion,
for Berry, “accounts for what is organic and dynamic in metric structure.”3

Christopher Hasty has a similar view: “It is the directed movement away
from one moment and toward another which constitutes meter.”3 Joel Lester
feels the same way: “Accents within a measure both recede from the preceding
downbeat and also lead toward the following downbeat.”40
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I believe that metric motion is an illusion (albeit a useful one), based on
the large number of metrically patterned timepoints in any timespan. More real
is the musical motion that is essentially rhythmic, not metrie, since it 1nvolves
the grouping of musical events with subsequent events (motion towards, or,
in Berry’s terms, anticipative impulses) or prior events (motion away from, or
reactive impulses). I agree with Lerdahl and Jackendoff#! and Yeston*? that beats
are simply timepoints, not imbued with motion but only with relative degrees of
accentual strength. It is the music itself, not its beats and hence not its meter, that
moves through time. Failure to appreciate this important but subtle distinction
has led several theorists into unfortunate confusions.

Because we understand the degrees of accentual strength of beats hierarchi-
cally, and because we remember and compare metric accents, beats do indeed have
inherent qualities. Thus William Benjamin can speak of “equivalence classes”
of timepoints; the second beat of the third measure of a four-bar hypermeasure,
for example, has an identity, similar (on levels up to the four-measure) to that
of the second beat of the third measure of every other four-bar hypermeasure in
the same piece. Benjamin makes a telling analogy to octave equivalence in the
pitch domain. However, if we consider every level in the metric hierarchy, no
two beats in a piece have exactly the same accentual quality.

4.5 ACCENTS IN THE FOUR-BAR PHRASE: THE
WEAK-STRONG-WEAK-STRONG POSSIBILITY

Scheme 3 is Arthur Komar’s suggestion for the accentual pattern of a typical
four-bar phrase. Komar’s formulation is an admirable attempt to compromise
between the regular alternation of strong and weak hyperbeats required by a
metric view and the cadental accent implied by a rhythmic view. There are
problems, however. He is forced to postulate a silent strong beat prior to the start
of most pieces. In his detailed analysis of the second movement of Beethoven'’s
Pathétique Sonata, for example, his “bar 0” is accented on all hierarchic levels®
(see Example 4.8). A metrically strong bar “0” makes Komar’s units behave like
hypermeasures, because they begin with strong initiatives (at first bar “0” and
then cadential accents in mm. 4, 8, and so forth). His rhythmic units (phrases,
for example) begin on the second and end on the first hyperbeats of four-bar
hypermeasures. Yet, as Carl Schachter points out,* it is difficult to feel a strong
accent a measure before the beginning of the piece. I find it anti-intuitive and
actually quite awkward to hear metric accents at the ends of phrases in the second
movement of Beethoven’s Opus 13. Komar has pointed out® that an advantage
of his conception of meter is that he is not forced to place hyperbarlines in the
middle of middleground harmonies in the Beethoven example. For example,
the first phrase pair, mm. 1-8, ends on I and the next phrase pair, mm. 9-16,
begins on I. Komar’s analysis places this two-bar I chord (mm. 8-9) within
a single hypermeasure. Harmony is not, however, an absolute determinant of
metric accent. I feel nothing strange about hypermeasures that begin with the
harmony of the preceding cadence. An important harmonic change or arrival
may or may not determine a metric accent (in Example 4.7 it does, because of
the suppression of the harmonic arrival earlier; in Example 4.8 it does not).
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Another problem with Komar’s method, pointed out by Lerdahl and
Jackendoff,% is that it is essentially top-down, while our perception and under-
standing of meter is necessarily bottom-up. In other words, Komar starts from
the premise of a metrically regular background and derives potentially irregu-
lar middleground structures from it by means of operations he calls expansion,
contraction, elision, and bifurcation?? (similar to my extension, contraction, and
overlap; see Section 4.8). As Lerdahl and Jackendoff remark, it “is topsy-turvy
to develop an entire metrical theory from an assumption . . . remote from the
listener’s actual experience.” They prefer, as do 1, a view of meter “based on
the immediate sensation of strong and weak beats”; in other words, a bottom-up
conception. Hypermeasures are perceived as comprised of measures, while larger
hypermeasures encompass smaller hypermeasures. Irregularities are still under-
standable in terms of basic operations that transform regularities—not concep-
tually prior contextual regularities, but regular metric lengths expected on the
basis of implications earlier in the piece and the conventions of tonal music.

4.6 RHYTHMIC VS. METRIC ACCENTS

If we understand the essential difference between rhythmic and metric accents,
then there should be no confusion about the accentual pattern of a timespan,
whether on the four-bar or some other hierarchic level, nor should we be forced
to hear an entire section as metrically reactive to a strongly accented bar “0”
that is not literally in the music. A composition’s first complete (hyper)measure
usually begins with an accented beat that is truly in, not prior to, the music, and
it contains several subsequent timepoints, usually evenly spaced, of varying but
lesser accentual strength. A rhythmic group is far more flexible and hence harder
to generalize. It may start with a rhythmic accent or unaccent; it may start with a
metric accent or unaccent. The strongest rhythmic accent in a group may appear
at or near the beginning, in the middle, or at or near the end. Rhythmic accents
may or may not coincide with metric accents. Rhythmic groups are of flexible size
(see Example 4.12), while (hyper)measures usually have but a few possible lengths
(at a particular level). Rhythmic groups move toward their primary accent or
away from it; metric units do not move, even though their constituent music
may be pushing away from the preceding or toward the upcoming rhythmic
accent.

It is crucial to understand the differences between metric and rhythmic
structures and accents, even though they coexist and interact. We can understand
the temporal structure of Chopin’s Prelude in A Major (Example 4.5) as the
interaction of two regular structures on the four-bar level: metric accents at the
downbeats of mm. 1, 5, 9, and 13; and rhythmic accents at the beginnings of mm.
3, 7, 11, and 15. In this particular piece, rhythmic grouping and (hyper)meter
are both regular on several hierarchic levels, although their Strong points do not
coincide. To understand the temporal structure of the piece, we need only keep
clear the distinction between rhythm and meter, between rhythmic grouping and
hypermeter, between rhythmic and metric accents. We need not invoke a silent
accented bar “0” nor posit an irregular alternation of strong and weak hyperbeats
such as that shown in Example 4.6.
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The highly variable temporality of music more complex than Chopin’s
brief prelude can come from the interaction of meter and rhythm. The dis-
tinction between the two parallels David Epstein’s “chronometric” vs. “integral”
time.*8 Chronometric time is the “essentially mechanistic, evenly spaced, and in
large part evenly articulated time set up within a musical measure (and larger
units). . . . Its measurements and demarcations are in the main pragmatic and
convenient periodizations.” 1 think Epstein overstates his case when he calls
chronometric time mechanistic, but the essentially even articulation of time is
an important characteristic of meter. “Integral time,” on the other hand, com-
prises “the unique organizations of time intrinsic to an individual piece: time
enriched and qualified by the particular experience within which it is framed.”
Integral time, like rhythm, is peculiar to each ptece. Chronometric time is more
general, as the metric hierarchy of one work may resemble that of another (al-
though each piece will introduce its own irregularities).

The differentiation between chronometric and integral time allows Epstein
to make an important distinction between beat and pulse.®® Beats are timepoints.
The temporal continuum of most traditional music consists of a series of more
or less evenly spaced (at least at the surface level) beats: the meter of the music.
Pulses, however, are flexible, and they are rhythmic. They are events (short notes
or onsets of long notes) in the music that occur at or near beats. They are subject
to a wide variety of articulations and stresses: staccato, legato, sforzando, and so
forth. In other words, a pulse has a finite, though small, duration. A pulse is
literally heard, not intuited the way a beat is. Pulse is susceptible to rhythmic
accent, while metric accents are applied to beats.

Not only are metric and rhythmic accents different phenomena but also
they are applied to different kinds of musical events. The two may or may not
coincide, but they are conceptually—and experientially—distinct. A pulse is an
event in the music, interpreted by a performer and directly heard by a listener.
It occurs at a timepoint. A beat, on the other hand, is a timepoint rather than
a duration in time. A pulse is movable with respect to a beat (this happens in
expressive performances), but a beat i1s movable only with respect to absolute
time (in a ritardando, for example). Beats acquire significance because of where
they occur within their metric hierarchy. The significance of pulses, by contrast,
is not created by their location along the temporal continuum but rather by their
rhythmic context.

Performers and listeners use the information in a composition to understand
where beats fall and how strongly accented they are, but (as argued in Section
4.1) we do not literally hear beats. We experience them, we feel them, and we
extrapolate them—by means of mental processing of musical information. But
we cannot literally hear something that is a timepoint, that has no duration.
We react physically and emotionally to meter, but we do not literally sense it in
our eardrums.’® How else can we understand the phenomenon of an accented
silence, such as that just after the double bar in Example 2.2? As Joel Lester has
written,

A metric accent . . . can occur on a rest; no event need mark i1t off. This
is because meter is, in part, a psychological phenomenon. When a meter is
first established, or is being reinforced, events must mark off or imply the
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metrically strong points. Once established, however, meter has a life of its
own.’!

It is because metric accents are intuited (by the mechanisms outlined in Section
4.9) rather than heard that I can postulate the perceived equality of accentual
strength of noncontiguous timepoints.

We do hear pulses, motives, motive groups, phrases, phrase groups, sections,
and movements; it is no coincidence that many such names exist in common
discourse about music. By contrast, although we experience beats, measures, and
hypermeasures, doing so 1s a psychological process abstracted and interpreted
from perception. It should not be surprising, therefore, that there is no ready-
made vocabulary for metric units on hierarchic levels above that of the measure.

As discussed in Section 4.1, by “meter” I refer to an essentially regular (I
discuss metric irregularity in Section 4.7) punctuation of time by timepoints that
are accented to varying degrees; all parameters of the music potentially contribute
to causing the metric accents. The term “rhythm,” however, has threatened
to become vague. For some theorists, rhythm is the entire temporal life of a
composition. Berry, for example, simply considers rhythm “the articulation of
time by events of a particular class.”®2 He also states: “The study of rhythm
is . . . the study of all musical elements, the actions of those elements producing
the effects of pace, pattern, and grouping which constitute rhythm.”%3 Similarly,
Benjamin Boretz believes that “the rhythmic structure of a piece is . . . simply
all of its musical structure. . . . The theory of rhythm, then, is nothing more or
less than the theory of musical structure in its most comprehensive form. . . .
Every musical theory is in fact a contribution to the theory of rhythm.”* In a
similar vein, Cone’s notion of rthythm is sufficiently flexible to allow large-scale
form to be primarily rhythmic.?> Cooper and Meyer, on the other hand, adopt
a restrictive definition: rhythm is the way weak beats are grouped around a
single strong beat. My own notion is similar to that of Lerdahl and Jackendoff,
who determine a rhythmic group by its boundaries and not by its accent(s). I
agree that rhythm is deeply connected with grouping. This does not preclude
form being rhythmic, because rhythmic grouping is hierarchic, up to the largest
levels. I prefer to use the word “rhythm” as shorthand for “rhythmic grouping.”
Lerdahl and Jackendoff’s term “grouping” is confusing because not only rhythm
but also meter can effect a kind of grouping—metric “groups” being delineated
by recurrences of accents of comparable strength (to avoid confusion, I avoid the
term “metric group”).

4.7 IS METER NECESSARILY REGULAR? IS METER
HIERARCHIC?

These various definitions of rhythm strike me as semantically, not substantively,
different. But there is an important point of disagreement that must be consid-
ered, namely, whether meter need be regular. If regularity is part of the defi-
nition of meter, then only some music is metric on all hierarchic levels—some
folk music, some popular music, some nineteenth-century music that is perva-
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sively constructed in four-bar phrases (the first movement of Bruckner’s Fourth
Symphony (1874) is a typical example®$). If regularity is a prerequisite for me-
ter, then many compositions (for example, several by Stravinsky) are not metric
at all. Most theorists who discuss this question do not question the existence of
a rich hierarchy of accentual strength, but, since they generally fail to differenti-
ate metric from rhythmic accent, they do not believe that an accentual hierarchy
is necessarily linked to a metric hierarchy.

A fundamental question is rarely asked: What is (hyper)metric regularity and
how do we recognize it? Several theorists seem implicitly to think that accent
recurrence is regular if the same amount of time separates successive accents.
What kind of time, though? Surely they cannot mean clock time, for no musical
performance rigidly adheres to metronomic invariance of tempo. Perhaps the
kind of time meant is chronometric time, in which timespans are measured
quasi-objectively not by an external clock nor by an unreliable (see Section 11.8)
biological clock, but by music’s internal clock, the ticking away of beats (not
pulses). Chronometric time, though more rigid than integral time, has elastic
qualities that absolute and clock time lack. If metric regularity were inseparably
connected to absolute time or to a subjective clock, then it would be destroyed
whenever tempo changed. If, on the other hand, music’s chronometric time is its
internal clock, then we can understand how it is possible to experience a change
of tempo without an attendant change of meter.

What is the unit of this chronometric clock? Is it the foreground beat,
sometimes called the “primary” beat?3? If this were simply the case, then we would
count beats as we listen to hypermetric units. But surely we do not count from
1 to 16 as we hear four measures of 4/4 time. Rather, the (at least shallow-level)
hierarchy gives us cues for where we are within a hypermeasure. The quality
of beat (described in Section 4.4) takes the place of literal counting. Because
of the hierarchy of strengths of beats, we sense that we are, for example, on
the fourth beat of the third measure. We do not count 12 primary beats from
the beginning of the hypermeasure to acquire this information, but rather we
“count” simultaneously on several levels: 1 2 on the level of the measure pair,
1 2 1 on the level of the measure, 1 21 2 1 2 on the level of the half measure,
and 12121212121 2 on the level of the beat within the half measure.
Metric counting goes generally 1212 ...0r123123 ... on several different
hierarchic levels—and at several different integrally related speeds—at once. The
focal point of metric organization is the location of the “1’s” on all hierarchic
levels. They are the metric accents.

Metric irregularity is recognized, therefore, not on the basis of an atypical
amount of absolute time between successive accented beats at some level, nor
solely on the basis of an unusual number of primary beats between accents, but
also by an atypical number of intervening beats on the next-shallowest level.
A five-bar hypermeasure, encountered in a context of four-bar hypermeasures,
will seem irregular, not primarily because it contains five measures rather than
four, and certainly not because it contains 20 rather than 16 beats (assuming a
time signature of 4/4). The irregularity is understood as an aberration on one
particular hierarchic level. On the level at which the music has been grouping
measure downbeats into pairs (strong-weak-strong-weak) one extra weak beat
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is added, producing a strong-weak-weak hypermeasure. In other words, it is the
number of weak beats between adjacent strong beats more than the absolute time
or the number of elapsed primary beats that determines metric irregularity. If we
find two weak beats between adjacent strong beats where we are accustomed to
finding one (or conversely), then we hear an irregularity.

But this irregularity may be subsumed into regularity on still deeper levels.
The five-bar hypermeasure, just like the four-bar hypermeasures that may have
preceded it, may contain one relatively weak beat between successive strong
beats. Example 4.9 comprises two-bar hypermeasures throughout, except for the
three-bar hypermeasure in mm. 17-19. Each two-bar hypermeasure begins with
a root-position I chord, except for the striking IV chord in m. 9. When m. 19
fails to deliver the expected root-position I (or IV), we may suspect that the
length of hypermeasures has (temporarily) changed. When the expected root-
position I comes a bar later, coinciding with a rhythmic accent, we understand
in retrospect mm. 17-19 as one three-bar hypermeasure functioning on the level
previously containing only two-bar hypermeasures. On the next deeper level,
the four-bar level, we find the two-beat hypermeasure of mm. 1-4 answered by
the three-beat hypermeasure of mm. 5-10. Then another four-bar hypermeasure,
mm. 11-14, is answered by a longer hypermeasure, the five-bar unit in mm.
15-19. These irregularities disappear on the next level up, however, since both
the ten-bar hypermeasure of mm. 1-10 and the nine-bar hypermeasure of mm.
11-19 are two-beat hypermeasures. These relationships are shown graphically in
Example 4.10.

Example 4.9. Haydn, Piano Sonata No. 61 in D Major, first movement, mm. 1-21
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Example 4.10. Hypermetric analysis of Example 4.9

I do not mean to imply that the difference in length between four- , five- ,
and six-bar hypermeasures cannot be perceived. Such a suggestion would be
absurd, and it would throw into question some of the proportional relationships
explored in Chapter 10. The difference in lengths, however, is a matter of metric
perception only on the level where the changes originate. Duration perception
(as discussed in Chapter 11) is affected by many factors, of which meter is but
one,

The problem of hypermetric irregularity is critical to the question of how
deeply hierarchic meter is. Most theorists I have read believe, at least implicitly,
that metric trregularities, no matter on how deep a hierarchic level they occur, are
identified by absolute time or primary-level chronometric time. They therefore
find that an irregularity introduced into the metric hierarchy remains on all
deeper levels. But I prefer to define regularity and irregularity in terms of the
number of elapsed beats on the next shallower level. In that case, an irregularity
on one level need have no effect on the regularity of adjacent levels. In Example
4.10 deviations from regular two-beat hypermeasures occur only once on level
¢ (mm. 5-10) and once on level b (mm. 17-20). All other (hyper)measures in
the excerpt contain two (hyper)beats. Meter can therefore exist on several levels,
some of which are regular and some not. Because we perceive several levels
simultaneously, we are quite capable of understanding irregularities that are
subsumed into deeper-level regularities.

The usual reason given why meter is not deeply hierarchic?® is that it is by
definition periodic,5® while in most music metric accents are not evenly spaced
on deep levels. I believe, on the contrary, that in many cases deep-level metric
accents are evenly spaced, if by “evenly spaced” we mean having the same number
of intervening weaker beats. Therefore, meter can be understood on all levels
as fundamentally regular, but with frequent irregularities. And meter can be
understood as deeply hierarchic, because the introduction of irregularities on one
level does not necessarily destroy the fundamental regularity of deeper levels.

4.8 SOURCES OF HYPERMETRIC IRREGULARITY

One of the most common irregularities is what is sometimes called “extension.”
An extension occurs when a hypermeasure is longer than expected in context. In
Example 4.9 we find a six-bar hypermeasure (mm. 5-10) where a four-bar unit
1s expected. Our expectations are based on the length of the first hypermeasure
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{mm. 1-4) and on the way classical hypermetric structure usually unfolds. And
we find a three-bar hypermeasure (mm. 17-19) on a hierarchic level that has
previously consisted solely of two-bar hypermeasures. Both these alterations are
extensions: the actual lengths are longer than expected.

The opposite of extension is contraction, which occurs when a hypermeasure
is shorter than expected. Example 11.10 shows a typical contraction. The eight-
bar hypermeasure of mm. 41-48 becomes a seven-bar unit when it is repeated
(and varied) in mm. 49-55. One measure is omitted from the regular pattern. If
we compare mm. 41-48 with mm. 49-55 measure by measure, we discover that
the harmonic activity of mm. 47-48—I-1i16-V—is compressed into one bar, m. 55.

A third possibility, besides extension and contraction, 1s “overlap”$. An
overlap occurs when a beat serves both as weak termination of a hypermeasure
and strong initiation of a subsequent hypermeasure at the same level. I am not
referring to the fact that a strong beat at some level is usually weak at some deeper
level. Rather, an overlap occurs when a beat is simultaneously weak and strong
at one level, usually the level of the measure. When listening in the context of
the hypermeasure that precedes the beat in question, the beat is heard as weak. In
the context of the subsequent hypermeasure, it is strong. Unless there is such a
reinterpretation of a weak beat as a strong beat, there can be no metric overlap®!
(although there may well be a rhythmic overlap).

In Example 4.7 there is a metric overlap at m. 16: Mm. 9-12 form a regular
four-bar hypermeasure, articulated by repetition of the progression V2-16. Simi-
larly, mm. 13-16 form a four-bar hypermeasure, with a metrically weak (though
rhythmaically strong) cadence at the downbeat of m. 16. The cadence harmony
continues for several more measures, however, thus making mm. 16-19 into a
four-bar hypermeasure. The downbeat of m. 16, therefore, 1s at once metrically
weak (last hyperbeat of mm. 13-16) and metrically strong (first hyperbeat of mm.
16-19).

In the opening of Mozart’s Piano Sonata, K. 279 (1774), shown in Example
4.11,52 however, there is no metric overlap at m. 5 (nor at m. 3, nor anywhere
else in the excerpt), despite the fact that the music at the downbeat of m. 5
belongs both to the preceding music (since mm. 1-4 establish a context in which
long upbeat figures lead to—are rhythmically grouped with—each measure’s
downbeat chord) and to the subsequent music (m. 5 starts a new texture, in
which rhythmic groups begin on metric downbeats). There is indeed an overlap
of rhythmic groups, but not of hypermeasures. Metrically, mm. 1-4 constitute a
four-bar hypermeasure, and m. 5 starts the next hypermeasure. There is no beat
here that belongs to both hypermeasures.

The first part of Example 4.11 comprises a four-bar phrase with its cadence
in the fifth bar. This phenomenon is not commonly called a five-bar phrase,
because m. 5 belongs in its entirety to the next phrase. The associated hyper-
measure, furthermore, is four bars long. The situation is different from that of
mm. 1-4 of Example 4.1, where the four-bar phrase contains its cadence (in m.
4). In both instances there is no metric overlap, although in Example 4.11 it
makes sense to speak of an overlap of rhythmic groups. Considerable confusion
has resulted in the theoretical and pedagogical literature from failure to distin-
guish between a four-bar phrase that contains its cadence in the fourth measure,
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Example 4.11. Mozart, Piano Sonata in C Major, K. 279, first movement, mm. 1-8

a four-bar phrase that leads to a cadence chord at the beginning of the subse-
quent phrase in the fifth measure, and a four-bar phrase that contains its cadence
in the fourth bar but metrically overlaps that cadence with the beginning of the
next phrase.

Example 4.12 is a passage that includes metric overlap, contraction, and
extension. How does the example’s hypermeasure come to contain 17 measures,
rather than the “normal”16? The passage seems to begin like a regular eight-
bar phrase pair, but then mm. 9-12 are not sufficiently differentiated from
mm. 5-8, nor are they sufficiently similar to mm. 1-4, to function as the start
of a second eight-bar hypermeasure. Rather, mm. 1-12 function as a three-
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Example 4.12. Beethoven, Sonata No. 8 in C Minor, opus 13, Pathétique, third move-
ment, mm. 1-17
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beat hypermeasure. It is better to think of mm. 1-12 as an extended eight-bar
hypermeasure than as a contracted 16-bar hypermeasure, because the downbeat
of m. 9 1s not appreciably stronger than the downbeat of m. 5.

A metric overlap occurs at m. 12. In the context of mm. 1-12, the down-
beat of m. 12 is relatively weak: It is the weak second beat of the hypermeasure
of mm. 11-12, which in turn starts with the weak second beat of the hypermea-
sure of mm. 9-12, which in turn is (like mm. 5-8) weak with respect to mm.
1-4. In the context of mm. 12-17, however, m. 12 is metrically strong. M. 12
begins a new hypermeasure, with an accent stronger than any heard since m.
1. Since the downbeat of m. 12 coincides with the cadential rhythmic accent of
mm. 9-12 (actually, of mm. 1-12), this timepoint is simultaneously a rhythmic
and metric accent. Because middleground metric and rhythmic accents in mm.
1-11 do not coincide, the downbeat of m. 12 is particularly articulative because
it brings together (temporarily) two accentual systems that have been acting in-
dependently. This situation is common where overlaps are found, and for this
reason points of overlap are often of considerable importance both rhythmically
and metrically.8 (Notice, however, that Example 4.11 shows a point—the down-
beat of m. 5—that is simultaneously a cadential accent and a hypermetric accent,
but there is no metric overlap. The effect here is far less emphatic than where
there is a metric overlap, as in Example 4.12.)

The mm. 12-17 hypermeasure starts as if it is to be an eight-bar unit: The
downbeat of m. 16, because of that measure’s stable harmony and textural and
motivic contrast to mm. 12-15, is considerably stronger than the downbeat of m.
14. M. 16, therefore, seems to be the start of a four-bar hypermeasure that is to
balance mm. 12-15. This hypermeasure turns out to be only two measures long,
however, rather than the expected four. The anticipated eight-bar hypermeasure
1s contracted to six measures. On the two-bar level, the hypermeasure in mm.
12-17 has three beats, contracted from an expected four. By contrast, the hyper-
measure in mm. 1-12 has six two-bar beats, extended from an expected four. In a
certain sense, therefore, mm. 12-17 balances mm. 1-12 (they are both fundamen-
tally eight-bar units, with actual durations altered by contraction and extension
respectively), even though the hypermeasure of mm. 1-12 1s twice as long (in
absolute time) as the hypermeasure of mm. 12-17. It is this kind of balance of
unequals, quite common in tonal music, that leads me to question (in Sections
2.11 and 10.1) the perceptual relevance of analyses based on absolute-time tonal
proportions.

Example 4.13 summarizes the metric hierarchy of Example 4.12. Notice that
the irregularities on levels b and ¢ are subsumed into the deeper-level structure,
which is regular.

I must emphasize that the analysis presented in Example 4.13 studies me-
ter, not thythmic grouping. It demonstrates that meter is not mechanical, but
(particularly on middleground levels) flexible. The analysis also shows that it is
not necessary to include regularity as a requirement of meter. The metric hierar-
chy of this excerpt contains hypermeasures of irregular lengths, but nonetheless
the derivation of these irregularities from a normative regularity—by means of
the operations of extension, contraction, and overlap—is apparent.6¢ Theoret-
1cally, these three operations can occur on any level, although in tonal music
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Examgple 4.13. Hypermetric analysis of Example 4.12

they most often appear as middleground phenomena. Overlaps are most often
of one measure, although Benjamin gives a convincing example of a four-bar
metric overlap in Schumann’s Kreisleriana, opus 16, no. 8 (1838).%

It should not be concluded that every three-beat hypermeasure in tonal music
is a result of extension, contraction, or overlap. It is certainly possible, though
less than common, to establish three-beat hypermeasures as normative on some
level. Even when a three-beat hypermeasure is exceptional, however, it is not
necessarily the result of a transformation of a two- or four-beat structure. In
Example 11.10, mm. 1-12 are comprised of three four-bar hypermeasures, each
starting from tonic harmony and each characterized by its own texture. There
1s no suggestion of an extended eight-bar hypermeasure or a contracted 16-bar
hypermeasure. The 12-bar hypermeasure simply and naturally consists of three
hyperbeats.

In my analysis of Beethoven's Opus 13, third movement (Example 4.13), the
important analytic decision is where three-beat hypermeasures occur. Whether
they have essenual, untransformed lengths of three measures, or whether they
arise as extensions of smaller hypermeasures or contractions of larger ones, or
whether they are formed from metric overlaps, can be a matter of interpretation.

It is by means of the alternation of two- and three-beat hypermeasures on
vartous hierarchic levels, and by means of the transformations of extension,
contraction, and overlap, that meter becomes expressive. In most music it 1s not
rigid, and it is not wholly predictable. Benjamin makes a strong caseb6 for meter
as deeply artistic, as opposed to being a “tyrant” of barlines or a “straitjacket”
of four-measure phrases. He argues “for meter’s importance on the basis that,
as a way of structuring music’s time which is essentially independent of music’s
events, it allows us to characterize those events as to where they happen and not
merely as to what they are in sonic terms.”®

Although I agree with the importance Benjamin places on meter, I cannot
believe that he literally means that meter 1s “independent of music’s events.” It is
true that, once established in our minds, meter tends to continue unaltered until
confronted with musical information that contradicts the metric organization
decisively enough to force us to redefine it. But it is music’s events that determine
meter in the first place, and it 1s music’s events that provide the information
that can realign it. To hear m. 12 of Example 4.13 as a strong beat, initiating a
hypermeasure a bar earlier than expected, requires strong musical input. We may
well ask, therefore: What factors actually create metric, as distinct from rhythmic,
accents?
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4.9 THE DETERMINATION OF METRIC ACCENT

For this there is no easy answer: music is rarely unequivocal. Lerdahl and
Jackendoff offer a series of “rules” that help determine where metric accents
are found. Their rules are of two kinds: well-formedness rules, which define
possible metrical structures, and preference rules, which suggest criteria by which
a listener chooses one possible metric interpretation over another. The Metrical
Well-Formedness Rules are:

1. Every attack point must be associated with a beat at the smallest
metrical level present at that place in the piece.

2. Every beat at a given level must also be a beat at all smaller levels
present at that place in the piece.

3. At each metrical level strong beats are spaced either two or three beats
apart.

4. The primary and immediately deeper metrical levels must consist of
beats equally spaced throughout the piece. At subprimary levels, weak
beats must be equally spaced between surrounding strong beats.58

As T have indicated, 1 take exception to Metrical Well-Formedness Rule 4.
I do not believe deep-level beats need to be evenly spaced for meter to exist, if
by evenly spaced we mean separated by the same clock-time interval or by the
same number of primary-level beats. If Rule 4 is omitted, Rule 3 can adequately
prevent situations being construed as metric where no beat pattern is felt. Lerdahl
and Jackendoff point out® that the omission of Rule 4 is necessary to understand
the metrically irregular language of some twentieth-century music, such as that
by Stravinsky, in which strong and weak beats are indeed felt but in which it is
rare that they are evenly spaced in absolute time. For tonal music, they retain
Rule 4 only on foreground levels.?0 In the middleground the rule is not ironclad
but is rather a statement of a normative condition, which is frequently violated.
It is therefore replaced by a preference rule (Number 10 below).

With the well-formedness rules, Lerdahl and Jackendoff define possible
metrical structures, at least for tonal music. Yet, as the authors demonstrate,
there may be several candidates for the perceived meter, all of which obey the
well-formedness rules. By means of Lerdahl and Jackendoff’s preference rules a
listener or performer intuits the most appropriate metrical structure from among
several correct possibilities. The Metrical Preference Rules are:

1. Where two or more patterns of note durations repeat, they should
preferably receive the same metric interpretation each time they are
heard.

2. A metrically accented note should be heard early within a rhythmic
group, if possible.

3. Beats tend to coincide with the beginnings of notes.

4. Other factors being equal, stressed notes tend to sound on the beat.

5. Strong beats should if possible coincide with the inception of rel-
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atively long pitches (whether literally present or structurally im-
plied), durations of dynamic levels, slurs, patterns of articulation,
or structural harmonies.

6. Bass lines have a stronger tendency to be metrically stable than do
other voices.

7. Cadences should not violate a prevailing metric structure. In other
words, if the cadence chord (whether metrically strong or weak)
conflicts metrically with preceding music, then the metrical inter-
pretation of the cadence should prevail over the entire passage.

8. Suspensions tend to be metrically stronger than their resolutions.

9. Events that are more stable and more structurally significant tend
to be accented.

10. Two-beat, not three-beat, (hyper)measures are normative.’!

Other than an occasional designation of a rule as strong or weak, Lerdahl
and Jackendoff wisely refrain from attempting to establish a hierarchy of im-
portance between the preference rules. Meter would indeed be mechanical if a
weighted list of rules could be applied to any passage to discover its unequivo-
cal meter. But music is too flexible and too complex to allow for a “foolproof
algorithm”72 that could be applied automatically to determine meters. It often
happens that two preference rules suggest conflicting metrical interpretations.
When this occurs, we as listeners or performers rely on our intuitions, which ei-
ther allow us to make an unambiguous judgment or which tell us to preserve
the ambiguity as a valid aspect ot the musical expression. In etther case, our in-
tuitions are informed by an abundance of information from the piece itself, from
our knowledge of its historical context, from our own musicality. It would be
impossible to account for all these factors objectively. The beauty and richness
of musical meter lies precisely in the impossibility of totally objectifying it. Met-
ric ambiguities, like harmonic and rhythmic uncertainties, are a source of much
of music’s beauty and depth, and many of its meanings.

Lerdahl and Jackendoff are not the only theorists to attempt a listing of crite-
ria for accent. Lester discusses note duration, pitch change, harmonic change, tex-
tural change, entrance of a voice, new register, contour change, dynamics, artic-
ulation, and pattern beginning.” Berry? mentions pronounced change of pitch
{particularly when preceded by an upward leap), long note duration, change to
a faster tempo, stress accent, change to a more intense timbre or texture, extreme
harmonic or tonal change, dissonance, existence of a preceding anacrusis, subse-
quent closely spaced events that elaborate the accented note(s), primacy in a series
of repeated notes, pitch proximity of subsequent notes, surprise, relationship to
previous implications, and being the goal of an accelerating process. Taking his
cue from Berry, Benjamin’ lists (and numerically ranks in this provisional de-
scending order) occurrence of a new harmony, start of a long harmony, approach
by leap, dissonance, density, and primacy in a series.”6

The problem with such lists, apart from the vagaries of numerical calcula-
tion as a model for human perception, is that they are not based on a clear notion
of what accent is. Even when Benjamin discusses ‘‘kinds of accent’’"7—accent of
“image-shift” (change in some parameter, such as harmony or overall dynamic
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level), accent of discontinuity, accent of climax, and agogic accent—he does not
differentiate metric from rhythmic accents. Certainly all the factors mentioned
by Lester, Berry, and Benjamin do affect some kind of accent, but which kind is
rarely made clear. Lester emphasizes that metric accents are not the only kind,
but his durational accents, textural accents, contour accents, and so forth, are not
kinds of accents in the same way that metric and rhythmic accents are. Rather,
duration, texture, and contour are some of the many parameters in which cer-
tain extremes can produce rhythmic, and in certain ambiguous or beginning
contexts metric, accents. Lerdahl and Jackendoff’s rules for meter (and for rhyth-
mic grouping; see Section 4.10) efficiently separate kinds of accent from factors
producing accent. Their rules reflect musicians’ and listeners’ internal mental
processes.

Some psychologists have studied the perception of meter (which they often
call rhythm). In a brief overview of their work, Mari Riess Jones indicates
that they concern themselves for the most part with only two variables: stress
(which they call accent) and duration.” In their search for scientific rigor, these
psychologists have so simplified each stimulus that it scarcely resembles real
music.”®

4.10 RHYTHMIC GROUPS AND RHYTHMIC ACCENTS

Lerdahl and Jackendoff give separate rules for the delineation of rhythmic
groups.80 Whereas their rules for meter precisely locate metric accents (by defini-
tion a hypermeasure starts with its strongest metric accent), the grouping rules
describe rhythmically accented timepoints only indirectly. This is because group-
ing rules delineate the boundaries, not the accents, of rhythmic units. Accents,
let us remember, can occur anywhere within a rhythmic group.

Lerdahl and Jackendoff’s Well-Formedness Rules for Rhythmic Grouping
are:

1. Any contiguous sequence of pitch (or nonpitch) events can constituie
a group, and nothing else can be a group.

2. A piece is a group.

3. A group may contain smaller groups.

4. If a group contains part of another group, it must contain all of the
other group.

5. If a group contains a smaller group, then it must be partitioned into
two or more smaller groups so that every portion of the larger group
belongs to one and only one smaller group.8!

Notice that Rule 4 does not allow for overlap of rhythmic groups, such as
those shown in Example 4.11. In order to admit rhythmic (not metric) overlap
(and also what Lerdahl and Jackendoff identify as group elision, where part
of a rhythmic group seems to be omitted),? they introduce the idea of an
“underlying grouping structure,” which conforms to Rule 4, and a “surface
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grouping structure,” in which the underlying structure is transformed to include
overlaps.
The authors’ Preference Rules for rhythmic grouping are:

1. Groups tend not to consist of only one event.

2. Notes close together in time, or slurred together, or not separated by
a rest, tend to be grouped together.

3. Notes close together in pitch, or in dynamics, or with similar articu-
lation, etc., tend to be grouped together.

4. The factors mentioned in Rules 2 and 3 can combine to produce
larger-level group boundaries.

5. Whenever possible, groups at the same level tend to have the same
duration.

6. Similar patterns tend to form separate groups.
7. Groups tend to support harmonic stability.8

Lerdahl and Jackendoff are not the only theorists to study grouping mecha-
nisms. Since Cooper and Meyer define rhythm as grouping, their book is essen-
tially a study of rhythmic groups on all hierarchic levels. They state their criteria
for rhythmic groups clearly in their first three chapters.8 Lerdahl and Jackend-
off’s rules are similar to those of Cooper and Meyer, except that the latter omit
Well-Formedness Rule 5, with the result that their analyses often lack precision
in the definition of structural levels. Cooper and Meyer also do not directly state
Preference Rule 5, but it is implicit in their analyses. Overlaps are quite com-
mon in Cooper and Meyer’s book, because the authors require that a group have
either two or three pulses, one and only one of which is accented.

In addition to these (and other) music theorists, some psychologists have
attempted to construct perceptually based rules of grouping. Paul Fraisse, for
example, suggests a psychological model similar to the theoretical model of
Cooper and Meyer.%

The slurs in Example 4.12 show my understanding of the rhythmic grouping
structure in the first few measures of the finale of Beethoven’s Sonata in C Minor,
Opus 13. This nested structure conforms to Lerdahl and Jackendoff’s rules and to
Cooper and Meyer’s definitions of rhythmic structure. Notice that the rhythmic
groups are more fluid, more variable, and more open to interpretation than the
hypermeasures of the same music (Example 4.13).

Lerdahl and Jackendoff define groups only in terms of their boundaries.
Rhythmic accents are attributes but not determinants of groups. Taking their cue
from Cone, Lerdahl and Jackendoff explain that a rhythmic group has a strong
initial imepoint at or near its beginning and another one at the articulation of
its cadence harmony.86 It is impossible to generalize whether a rhythmic group’s
initial or terminal accent is stronger. Consider a hypothetical 16-bar period,
divided conventionally 4+4+4+4. The first rhythmic accent is initiative not
only for the first four-bar phrase but also for the first eight-bar phrase pair
and for the entire 16-bar period. Thus it is stronger (other factors being equal)
than the cadential accent in m. 4. The initiating accent in m. 5, however, is
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likely to be weaker than the rhythmic accent in m. 8 because m. 8 contains
the cadence not only of the mm. 5-8 phrase but also of the mm. 1-8 phrase
pair. On the deepest level under consideration (16-measure period in this case),
the cadential accent is probably stronger than the initiating accent because of
the goal-directed nature of tonal motion and the tonal stability of large-scale,
sectional cadences.®? In other words, while hypermeasures tend to be (there are
certainly exceptions) rhythmically end-accented and rhythmic groups tend to be
metrically beginning-accented (Example 4.7 shows an exception), the rhythmic
accentuation of rhythmic groups cannot be rigorously generalized.

One of the pitfalls in the analysis of rhythmic groups (and the reason why
I have concentrated more on meter) is that no one has yet devised a viable
method for studying simultaneously sounding groups that conflict. Yet much
music is polyphonic. Although polymeter is not particularly common, except in
certain fairly recent and quite old music, polyrhythms (by which I mean sim-
ply the simultaneous existence of different rhythmic groups in different voices)
are pervasive in music. The problem is not so much in delineating concur-
rent groups—that would be cumbersome on paper but conceptually straightfor-
ward—but in explaining how they interact. Is a composite rhythm created? If
so, how? Not only Lerdahl and Jackendoff but also Cooper and Meyer are aware
of the challenge of polyphonic rhythmic groups, but neither team provides a vi-
able method of analysis. Lester discusses the importance of analyzing “structural
polyphony” rhythmically. He offers some useful insights, but he too does not
deal with the interaction of different layers, beyond discussing composite pat-
terns of attacks.88 My Example 4.12 is typical of most rhythmic analyses: The
groups delineated are those of the melody, even though the left hand sometimes
implies different groupings.

4.11 DEEP-LEVEL METER

Many of the factors that determine which beats are metrically accented work
primarily in the foreground. Consider Lerdahl and Jackendoff’s rules (listed in
Section 4.9), or Lester’s, Berry’s, and Benjamin’s comparable lists of characteris-
tics of accents (also in Section 4.9). Does this mean that meter itself is weaker in
the middleground and background simply because leaps, long note durations,
stress, dissonant chords, series of repeated notes, pitch proximities, and so forth,
are foreground phenomena? Lester would seem to think 50,8 but he falls vic-
tim to the “fallacy of hierarchic uniformity.”% He assumes that a certain struc-
ture—meter—must operate in exactly the same way on every hierarchic level. I
cannot agree with this argument, however. If there are fewer factors available
at deeper levels to create metric accents, then those remaining factors—harmony
and tonality in particular, but also texture and timbre—become more critical.
Metric accent itself does not suffer because it has but a few large-scale structural
determinants. Rhythmic grouping and structural harmony are also influenced
by fewer factors on large than on small levels, but they remain thoroughly hier-
archic.

When tonality and tonal harmony are also absent, as in much twentieth-
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century music, then the criteria for large-scale metric accents can become too
few to support a multileveled hierarchy.%! Martha Hyde’s well-reasoned account
of meter in Schoenberg’s twelve-tone music, derived from Yeston's theories, s
harmonically based and does encompass several hierarchic levels, but her analyses
stop well short of truly large-scale metric structures. She admits that “harmonic
structure in Schoenberg’s twelve-tone music derives from equivalencies that are
not well defined as compared to those of tonal music.”% In my analysis of the
first movement of Schoenberg’s Opus 19 (Chapter 7), I suggest that hierarchic
meter gradually emerges as the music unfolds. In the first movement of Webern'’s
First Cantata (also analyzed in Chapter 7), the unambiguous metric cues are too
few to create even a clear surface meter, let alone a hierarchy.

Would a hypermetric analysis (like that in Example 4.17) of Stravinsky’s
Symphonies of Wind Instruments (analyzed in detail in Chapter 9) be possible?
Surely the moments in Symphonues, clearly demarcated by discontinuities that
produce changes in large-scale harmonies, begin with metric accents of consider-
able weight. Submoments start with accents of somewhat lesser strength. And, on
the surface, there is surely an alternation, though far from regular, of strong and
weak beats.9 (A foreground analysis of rhythmic grouping, on the other hand,
might start from the cells delineated in Chapter 9.) But what about the deeper
levels? Are the moment-commencing metric accents organized into patterns of
weak and strong? Surely not in music unequivocally cast in moment time, such as
some of the works of Messiaen and Stockhausen discussed in Chapter 8. But even
with the Stravinsky Symphonies, there are few factors that give greater accentual
strength 1o some moment initiatives over others. That would be contrary o the
nature of moment time. Not even the return of old material creates deep-level
articulation, because it is never preceded by a large-scale anacrusis. The one ex-
ception, the one strongest central point at rehearsal number [42], gains its metric
strength on the basis of the unusually high degree of change in many param-
eters at [42] and because of a somewhat anacrustic submoment starting at [41].
But between the level at which there are 20 metric initiatives (beginnings of all
the moments) and the level at which there is one (major articulation at [42}]),
there is no hierarchy of metric strength. Thus there are fewer metric levels in
Symphonies than in a tonal work of comparable length (see Section 8.3 on the
relatively small number of structural levels in moment-form compositions).

In music cast in vertical time, there are still fewer metric levels. Thus much
twentieth-century music has foregone the richness of the metric hierarchy that
tonality provides, often in favor of complex foreground temporal patterns.

Many theorists do not accept the existence of a metric hierarchy even in
tonal music. Of the many arguments against deep-level metric structures, that of
Lerdahl and Jackendoff is both representative and intelligent.9 But I nonetheless
disagree with them. Their argument hinges on the concept of metric regularity.
They question whether, at large levels, a “listener senses a regular alternation
of strong and weak beats.”% Whether or not a listener perceives this “regular
alternation” depends on what we mean by regular. T feel that Metric Well-
Formedness Rule 3 plus Metric Preference Rule 10 provide sutficient regularity
for the sensation of meter. If we almost always feel one (preferably) or two weak
beats between successive strong beats at some level, then our expectations are
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closely defined and generally fulfilled.% It may be possible to have one-beat
hypermeasures at large levels—as, for example, when a contraction makes (2 +2)
+(2+2) into (24 2) + (2 + 1)—but still the repertory of hypermeasures is limited:
virtually all hypermeasures contain one, two, or three beats.

Lerdahl and Jackendoff fortify their argument against deep-level meter with
an analysis of the opening of Mozart's Symphony No. 40 in G Minor, K. 550
(1788), a work to which they return throughout their book (see Example 4.14).
This passage is undoubtedly irregular, but that is no reason to conclude that
meter does not function on its deeper levels. Furthermore, the authors’ analysis
is marred by what I see as a confusion between rhythmic and metric accents. They
argue for two-bar hypermeasures, at least through m. 9. When looking to the
next largest level, they ask which of the downbeats in odd-numbered measures
receive greater metrical accent:

Should the beats at this level be placed at the beginnings of measures 1, 5,
and 9, or at those of measures 3 and 7?2 The cues in the music conflict. The

Example 4.14. Mozart, Symphony No. 40 in G Minor, K. 550, first movement, mm. 1-23
(simplified)
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harmonic rhythm supports the first interpretation, yet it seems inappropriate
to hear the strongest beats in each four-bar theme-group (measures 2-5, 6-9)
as occurring at the very end of those groups (the downbeats of measures 5 and
9). Rather, the opening motive seems to drive toward strong beats at the be-
ginnings of measures 3 and 7. We incline toward this second interpretation.??

As Lerdahl and Jackendoff themselves imply, meter does not drive toward metric
accents. Metric beats are points in time that do not “belong” with or group
themselves with stronger metric beats.98 Music drives toward rhythmic accents,
not metric accents {unless, of course, the two coincide). And grouping is far more
a rhythmic than a metric phenomenon. Therefore, the downbeats of mm. 3 and 7
of the Mozart symphony are indeed accented, but as rhythmic pulses, not metric
beats. The metric strong points occur at the downbeats of mm. 1 and 5.
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We expect, furthermore, a metric accent at the start of m. 9, and we tentatively
experience it. But, while m. 9 is still in our short-term memory (the horizon of
our perception of the present; see Section 11.12) we are forced by the harmonic
and motivic changes at m. 10 to hear the downbeat of m. 10 as metrically strong.%
M. 9 becomes weak in retrospect. Therefore, the hypermeasure beginning in m.
5 lasts five, not the expected four, beats. More precisely, that hypermeasure is
subdivided into two smaller hypermeasures (mm. 5-6 and mm. 7-9), respectively
two and three beats long.

Thus a regular four-bar hypermeasure seems to be created in mm. 10-13. We
expect a new hypermeasure (on the four-bar level) to begin at the downbeat of m.
14. The eventual V chord, however, lasts six measures, from m. 16 through the
end of m. 21, making mm. 16-21 one hypermeasure. Thus we must interpret
mm. 14-15 as moving toward m. 16. Mm. 14-15 are necessarily part of the
hypermeasure that starts in m. 10 (which, therefore, has three hyperbeats), and
the arrival on an extended V in m. 16 is metrically (as well as rhythmically)
strong. The three-beat hypermeasure of mm. 10-15 is therefore answered by the
three-beat hypermeasure defined by the V chord, mm. 16-21.

The next metrically strong timepoint is the downbeat of m. 22, where the
harmony returns to i (the downbeat of m. 21 is a passing harmony within a
prolonged V) and the opening theme is relaunched. The situation is accentually
different from that at the beginning, however, where the I chord begins in m. 1
(corresponding melodically not to m. 22 but to m. 20). M. 22 is a particularly
strong arrival because the metric and rhythmic accents, out of phase by two
measures at the opening, now coincide. The downbeat of m. 22 thereby becomes
the strongest timepoint thus far in the piece. Despite their thematic nature, mm.
1-21 function like an introduction.!%® They are a large-scale anacrusis to the very
large metric (and rhythmic) accent at m. 22.

These analytic remarks are summarized in Example 4.15.101

The chart in Example 4.15 shows that only in a restricted sense is the metric
hierarchy of this passage irregular. Every hypermeasure contains either two or
three beats. Two-beat hypermeasures are normative. There are actually only three
three-beat hypermeasures: on level b, mm. 7-9, and on level ¢, mm. 10-15 and
16-21. All other hypermeasures contain two beats. If meter is conceived as a
pattern of alternating strong and weak beats, in which there are usually one or
two weak beats between successive strong beats at each level, then this passage
is indeed metric on all levels.
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Example 4.15. Hypermetric analysis of Example 4.14
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Lerdahl and Jackendoff remark that the large levels of metrical analysis
are “open to interpretation whereas the smaller levels are not.””'*2 There are
certainly some instances in tonal music where low-level barlines seem to be
shifted (audibly, although not usually visibly in the score), instances which are
subject to interpretation (see, for example, my analysis of one such place in the
first movement of Beethoven’s String Quartet in F, opus 135, Section 5.7). More
to the point, whether a metrical structure is unequivocal or ambiguous has no
bearing on whether or not it is a metrical structure.

The type of metric analysis I have been arguing for depends on our ability
to retain metric beats 1n our consciousness for a few seconds (see the discussion of
the perceptual present in Section 11.12) and sometimes reinterpret an understood
accentual strength in retrospect. This kind of reinterpretation operates in the
Mozart symphony when m. 9 first seems strong and later is felt to be weak on
level b, and also on level ¢ when m. 14 initially may seem to have downbeat
strength but by m. 18 must be understood as weak. That we retain and possibly
revise perceptions in short-term memory before entering them into long-term
memory is part of the reason why meter can operate at large levels.

Rather than dismissing large-scale metric perception as “so hypothetical
that it would seem wise to give up the attempt altogether,”!9 I suggest that
we (or at least I!) really can, and readily do, hear hierarchically in the manner
indicated graphically in Examples 4.16 and 4.18. And I believe that we hear on
deeper levels as well, up to that of entire movements. Lerdahl and Jackendoff, in
dismissing large-scale hearings as nonmetric, ask whether a listener really hears,
1n a sonata form,

. the downbeat beginning a recapitulation as metrically stronger than
the downbeat beginning the development, but metrically weaker than the
downbeat beginning the exposition? We argue that he does not, and that
what he hears instead at these levels is [rhythmic] grouping structure to-
gether with patterns of thematic parallelism, cadential structure, and har-
monic prolongation.194

I, on the other hand, defend the experience of metrically accented timepoints
as quite real at deep levels and as independent of rhythmic accents. In Section
2.4 T argue for a non-Schenkerian understanding of the accentual importance
of the tonic after a dividing dominant (for example, the large dominant at the
end of a development section) in a so-called “interruption” form (a background
archetype is shown in Example 4.16), as compared with that of the final caden-
tial tonic. Many theorists believe that the cadential dominant is decisive in the
approach of the Urlinie to the final tonic. I would not deny this. As Lerdahl
and Jackendoff elegantly demonstrate,!%% the structural dominant is indeed the
cadential dominant in most tonal pieces. This is true because cadences are rhyth-
mic, not necessarily metric, arrival points. But in another, equally real, sense the
tonic return at the beginning of a recapitulation (where 1t is not subverted for
expressive purposes, as it is in, for example, Beethoven’s String Quartet in F Ma-
jor, opus 59, no. 1, discussed in Section 2.4) is a strong central point, a release of
the tension accumulated while the music has been away from the tonig, since (in
most sonata forms) the bridge passage in the exposition. In the typical sonata
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Example 4.16. Background structure of a typical interruption form, showing large-scale
metric accentual pattern

form, I consider the start of the recapitulation to be the single strongest metric
arrival.196 This means that the entire movement consists of an anacrusis to a pos-
sibly incomplete (unless there is an extended coda) hypermeasure. The strongest
rhythmic arrival, by contrast, is at the structural cadence (which may be at, or
somewhat before, the actual end). As these two timepoints are not usually even
near each other, it becomes evident that metric and rhythmic accents operate in-
dependently even on the deepest levels of structure. I do not deny that the start
of the recapitulation can be, and usually is, a point of strong rhythmic accent,
since the tonic cadence of the development generally overlaps with the initiative
metric accent of the recapitulation. But a sonata movement (and many others as
well) usually places its strongest metric and rhythmic accents at different time-
points. I disagree, therefore, with the frequently encountered maxim that metric
and rhythmic structures merge on deep levels. In fact, it is precisely the non-
congruence of metric and rhythmic accents, on all levels up to the deepest, that
promotes musical continuity.!%7

It may be objected that, while the final cadence and the recapitulation are
indeed different, there is no reason to label one a rhythmic and the other a metric
accent. I would argue to the contrary. The final cadence really is the goal of the
harmonic and melodic motion of the whole piece. It is only at the preceding
structural dominant that the Urlinze finally descends to the second scale degree,
and it is at the cadential tonic that ultimate tonal stability is finally achieved.
Therefore, the final cadence is indeed a rhythmic arrival. The return to the tonic
after the interruption, however, is a metric arrival. In cases of interruption, the
surface details support the underlying harmonic similarity of the opening and the
return. Since the piece must begin (on a deep level, after a possible introductory
anacrusis) with a large metric initiative, the return will also begin with a strong
metric initiative. The subsequent final cadence is reactive to this initiative and
therefore metrically weaker, although it may have considerable metric strength
on a shallower level.

1 have argued for the metric strength of the return and for the rhythmic
strength of the cadence. Why, though, do I suggest the return as normally
the strongest metric accent in the piece? Why do I insist that the largest-scale
hypermeter is out of phase with the largest-scale rhythmic grouping? Why, in
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other words, is the beginning of the piece not heard as its strongest metric
hyperbeat, thereby making the piece approximately coextensive with a single
largest hypermeasure? In most tonal interruption forms, the return is prepared by
considerable activity, usually focusing around the dominant. This huge upbeat
makes the return an enormous structural downbeat, a tremendous release of
built-up tension. The music may well have been away from the tonic for an
extended period of time. Therefore the metric accent at the return is stronger
than that at the beginning, where there has not been as powerful an anacrusis
and where the music has not been striving for as long a time to reach the tonic.

It is possible that in some pieces the strongest metric accent occurs at the be-
ginning, however. If there is a large upbeat introduction, or if the “development”
dominant area is understated, then the entire piece can seem to be metrically re-
active to the large accent at the start of the first structural tonic.

4.12 METRIC ANALYSIS OF A COMPLETE MOVEMENT

To exemplify these abstract notions, let us look at an entire movement. Although
not a sonata form, this piece 1s nonetheless an interruption form. Example 4.17
analyzes the second movement of Beethoven’s Piano Sonata, opus 13. I have
chosen this movement because it is not simplistically regular nor complicatedly
irregular (for a complete hypermetric analysis of a complex movement, see
Example 5.1). Furthermore, Komar!® offers a multileveled metric analysis of
the same piece, and it is instructive to compare our two approaches.!® Since
he takes cadences as metrically strong, our points of metric accentuation tend
to differ consistently. In other words, he analyzes the phrase structure of the
movement so that cadences fall in different hypermeasures from their phrases,
while in my analysis entire phrases—including their cadences (but excluding
small anacruses, such as the final eighth note of m. 36)—tend to be contained
within their hypermeasures. Exceptions occur only where (overlapped) cadences
fall on large-scale metric downbeats (mm. 29 and 51).

My disagreement with Komar’s insistence on cadences as metrically strong
is evident in a place like mm. 36-37. He places a strong metric accent on the
downbeat of m. 36, since a large-scale cadence occurs there. But then m. 37,
which initiates a new section, becomes weak. Just the opposite conforms with
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my intuition, and thus my analysis shows m. 36 as metrically weak (though it
surely receives a strong rhythmic accent) and m. 37 as metrically strong.

For Komar, the three (equally) strongest metric accents occur at mm. “0,”
36, and 66. I find this assertion problematic (although Komar is consistent in
deriving these accented timepoints). Surely the cadence at m. 29 (and the similar
one at m. 51) is stronger than the one at m. 36, since the music has been away
from the tonic chord for a considerable duration. Furthermore, m. 29 is strong
because it 1s delayed by the preceding extensions to three-beat hypermeasures
at level b (mm. 21-23 and 26-28) and level ¢ (mm. 17-28). M. 29 returns the
music to regular two-beat hypermeasures on all levels. Similarly, m. 51 brings
back hypermetric regularity after the three-beat hypermeasures on levels b and
d.110 Also, both m. 29 and m. 51 are simultaneously cadental (rhythmic) accents
and metric initiatives. Therefore, strong structural downbeats!!! occur where the
tonic harmony returns with a restatement of the opening theme. Large-scale
rhythmic accents also occur at the beginning (coinciding with the initial metric
accent in bar 1, not bar “0” ) and near the end (final structural cadence at m. 66,
subsequently prolonged by repeated V-1 cadence formulas). The latter, however,
is not a hypermetric accent. It is metrically recessive despite its strong rhythmic
accent.

The strongest metric accent occurs at m. 51, the return of the tonic after a
modulatory, quasi-developmental passage. M. 51 is metrically stronger than m. 1
because at m. 51 the music has been away from the tonic major since m. 36, and
away from the tonic minor since m. 41. Therefore mm. 37-50 drive toward a tonic
return (and a thematic recapitulation). They constitute a structural upbeat, which
renders the downbeat at m. 51 very strong. M. 1, by contrast, has no preparatory
upbeat to lend it comparable strength.

Why not, then, hear the return at m. 29 as stronger than m. 1? After all, m.
29 is prepared by six measures of dominant, whereas m. 51 is preceded by only a
half measure of V7. The answer is that the music does not really leave the tonic
area in mm. 1-28, so that m. 29 is more a continuation of the harmony (or at
least the tonality) of m. 1 than a return to it. On the largest level, m. 29 is a
repetition, not a recapitulation, of m. 1. Furthermore, m. 1, despite the absence
of a preparatory anacrusis, is metrically strong because it is a tonally (and, on
shallower levels, metrically) stable beginning.

On the largest level, then, the piece is typical. It is a single rhythmically
end-accented rhythmic group. Metrically it consists of an upbeat (m. 1) to the
downbeat (m. 51) of a subsequent incomplete hypermeasure. In other words, at
the largest level there are two metric beats, one strongly accented (m. 51) and
one less strongly accented (m. 1). The situation is analogous to the one shown
in Example 4.18.

74 14 |

Example 4.18. Foreground equivalent of normative background metric structure
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4.13 THE PERFORMANCE OF METER AND RHYTHM

Like most of the theorists cited in this chapter, I believe that accents and hence
rhythm can be influenced, if not created, through performance. Cooper and
Meyer’s book is particularly useful concerning how performance emphasis can
affect rhythmic grouping, especially on the foreground. Furthermore, some of the
psychologists mentioned here (and in Chapter 11) are beginning to understand
the ways in which performers interpret and project accents, rhythms, and meters.
There are many questions that still await definitive answers, however.

I have mentioned that performers unavoidably introduce slight variations
in pulse, tempo, note duration, stress, and so forth, in their attempts to produce
a sensitive, meaningful, and emotionally satisfying interpretation of a composi-
tion's temporal structures. Since meter and rhythm are hierarchic, a sophisticated
performer must project these small temporal variations simultaneously on sev-
eral levels—no mean feat, either mentally or physically. The situation is further
complicated by the existence of three different types of accent: stress, rhythmic,
and metric. A performer readily stresses particular notes, in different ways and to
different degrees. Stress accent is not particularly hierarchic, however, and despite
the enormous subtlety that some performers are able to bring to it (for exam-
ple, what pianists call “touch”), 1t is the most straightforward kind of accent to
produce and to perceive. Rhythmic accents are inherent in the music, although
a performer can influence their strength and placement, particularly in an am-
biguous situation. Metric accents are still more intractable (in part because beats,
in contrast to pulses, are intuited rather than heard) though in highly unstable
contexts, such as the opening of Mozart’s G Minor Symphony (Example 4.14),
performer nuance can influence where metric accents are felt. When we consider
that there are three distinct types of accent, that two of them operate on many
hierarchic levels in most music, and that a performer must interpret all these
structures simultaneously, then we begin to glimpse how enormously complex
the process of music making can be.

What we do not know is to what extent the three kinds of accent are
projected, interpreted, established, reinforced, and/or contradicted by the same
means. Do performers use the same kinds and degrees of temporal adjustments
for both metric and rhythmic accents? If not, then the question of the mecha-
nisms by which performers interpret accents, as well as groupings and hyper-
measures, becomes frightfully forbidding for the analyst. If the mechanisms are
similar, however, there remains the question of how a particular nuance becomes
channeled to metric vs. rhythmic perception.

We all have heard a performance that is a revelation, that adds new mean-
ing to a well-known piece. Such a deeply moving listening experience depends
largely on the performance’s temporal parameters (in addition to sound qual-
ity and balance), since the pitches, melodies, and harmonies are usually given
unequivocally in the score. But how do performers communicate musical mean-
ing? It will undoubtedly take many years before psychologists and theorists can
offer anything approaching complete answers to the question of how perform-
ers do it (although the research discussed in Section 3.5 1s most promising). Now
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that scholars have begun to address such challenging questions, however, their
preliminary results make us ever more intrigued to know the full answers.

Being neither a performer nor a psychologist, I am unable to offer any new
insights on the performance or perception of meter, rhythm, and accent. But,
before we leave this endlessly fascinating topic, it is useful to see how these
elements interact—with each other and with the temporal principles of linearity
and nonlinearity—in a complete movement of considerable subtlety. Chapter 5,
therefore, looks in detail at the first movement of Beethoven’s String Quartet No.
16 in F Major, opus 135 (1826).



Chapter 5

Analytic Interlude

Linearity, Meter, and Rhythm in
Beethoven’s String Quartet in F
Major, Opus 135, First Movement

5.1 GENERAL CONSIDERATIONS AND THE OPENING
PASSAGE

The first movement of Beethoven’s Opus 135 is thoroughly tonal and therefore
predominantly linear. Its linearity comes not only from its tonality, however.
The music is also concerned with the step-by-step reconciliation of various
conflicts. This chapter explores both these conflicts and the movement’s tonal
structure. Aspects of rhythm, meter, and accent on various hierarchic levels are
also considered. The analysis contained herein is not Schenkerian. I leave such
a task to those more expert than I. My dependence on vaguely Schenkerian
thinking should, however, be obvious.

The movement suggests a neo-classic aesthetic. It looks back to the style of
Haydn, but not in an attempt to resurrect the earlier composer’s idiom. Beethoven
views Haydn’s aesthetic not with nostalgia but as an interpreter. He presents a
transformation of an earlier era’s music. His is a personal and idiosyncratic
conception of classicism, much as Stravinsky’s was to be a century later. This
quartet has its own personality, dependent on vet distinct from tradition. It
is, for example, cast in a reasonably traditional sonata-allegro form, but the
sonata principle does not determine the structure as completely as it does for
Haydn’s music (or, for that matter, for most of Beethoven’s earlier music). The
linearity in this music relies on three procedures that have little to do with
sonata form: An 1initial fragmented texture is gradually and pointedly replaced
by continuity; the frequent disagreement between a gesture’s implied meaning
and its contextual function is reconciled; and hypermeasures of varying length
are replaced by predominantly four-bar units.

The movement is virtually lacking in extended foreground lines. Motives
and arpeggiated harmonies carry the surface interest. This fragmentation 1s es-
tablished in the first two measures. The isolation of the first violin and the
ensuing silence in m. 2 introduces a texture of discontinuity. The unexpected
cessation of sound after a mere measure and a half suggests a context of inter-
ruptions, juxtaposttions, and few real melodies. Thus the movement’s textures

123
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are heard in retrospect as a linear consequence of this halting and discontinuous
beginning.

The exposition (mm. 1-57) consists of blocks of material presented in a
terraced fashion. Several short, seemingly discrete textures follow one another
without transition. The first four measures are devoted to one figure, the next
five to another. Mm. 10-14 introduce the cantus firmus, as Joseph Kerman calls
it,! which is a totally new texture. After an unusually strong dominant cadence,
another new texture, of striking rhythmic irregularity, is introduced (mm. 17-24).
This irregularity is created by the variable placement of the [~ Nfigure on or
off the beat, and by the frequent refusal of the harmony to change over the
barline (see mm. 18-19, 19-20, 20-21, and, less obviously, 17-18 and 21-22). The
restoration of foreground metric regularity after the cadence in m. 25 makes the
ensuing passage particularly stable. M. 25 seems to be a continuation from the
structural downbeat in m. 10, which had been interrupted first by the cantus
firmus figure and then by the metrically and rhythmically unstable passage in
mm. 17-24.

The discontinuity in these first measures suggests a rhythm of textural
change. Sudden changes of motivic material and texture create a greater sense
of movement than does any progression (harmonic, voice-leading, rhythmic,
timbral, or dynamic) within a textural block. Surely the change in texture from
m. 4 to m. 5, for example, operates on a shallower structural level than that
between min. 9 and 10. Mm. 1-4 and 5-9 are connected in a way that mm. 9 and
10 are not. This i1s because (1) the motivic material of mm. 5-9 seems to grow
out of that of mm. 1-4: The G-A-B-tlat grace-note motive of mm. 1-4 generates
the starting pitches of the new motive’s successive statements in mm. 4-5 in the
viola, second violin, and first violin respectively; and (2) The unusual beginning
on a delayed (see below) dominant is answered by the several halting approaches
to the tonic in mm. 5-9.

5.2 RELATIVE STRENGTHS OF ACCENTS IN THE
OPENING SECTION

The accentual structure of mm. 1-2 is interesting, in that it nicely exemplifies the
difference between metric and rhythmic accents (see Section 4.6). Which is more
strongly accented, we might ask, the downbeat of m. 1 or that of m. 2? A case can
be made for both strong-weak and weak-strong interpretations. In support of
the strong-weak position, the harmony of m. 1 acts as appoggiatura to that of
m. 2. In other words, the i1} 1s subsidiary to, and thus serves to prolong, the V7. The
V therefore starts structurally in m. 1, although we have to wait for the harmonic
clarification of m. 2 before we understand what the fundamental harmony really
1s. The appoggiatura-resolution gesture is, by convention, strong-weak. This
accentual pattern is disguised by the delay of the cello D-flat by a beat. Had the
bass note entered at the beginning of m. 1, the appoggiatura effect would have
been blatantly obvious. As it is, however, the strong-weak meaning is veiled.
On the other hand, there is an unmistakable motion in m. 1 leading to
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the downbeat of m. 2, where the harmony becomes stable and clarified. M. 2 1s
undeniably the goal of the motion of m. 1. If m. ! leads to m. 2, might we not
reasonably conclude that the progression is weak-strong?

These two analyses are not really contradictory. They seem so only if we
make the mistake of comparing two different kinds of accent. The strong-weak
interpretation is metric: M. 1 begins a four-bar hypermeasure, of which the down-
beat of m. 2 represents the relatively weak second hyperbeat. The weak-strong
interpretation comes from a consideration of rhythmic, not metric, accent. M. 2
is a (small-scale) goal of motion and thus provides a rhythmic accent.

Consider now mm. 1-4. This unit is, as just mentioned, a 4-bar hypermea-
sure, with strongest metric accent (by definition) at the downbeat of m. 1, a lesser
metric accent at the downbeat of m. 3, and relative unaccents at the beginnings
of mm. 2 and 4. M. 2, however, receives the strongest rhythmic accent, since it
is a goal: The motion from m. 3 to m. 4 repeats that from m. 1 to m. 2 and
is thus less accented rhythmically. The arrival of m. 4 has less impact because
something quite like it has just been heard. M. 4 does have a certain strength,
however. The V7 chord is fuller than that in m. 2. All instruments play in this
measure and the violin notes are marked sf. M. 4 (not just its downbeat timepoint
but the timespan of the entire first beat) is undeniably accented, but in neither
a metric nor a rhythmic manner. M. 4 contains a stress—an accent of emphasis.
Thus mm. 1-4 contain three relatively strong accents, each of a different type
and each in a different place.

Mm. 5-9 constitute a five-bar hypermeasure that includes (most of) the
consequent phrase that answers the antecedent in mm. 1-4. In a rhythmic sense,
this phrase is unmistakably end-accented. The music moves repeatedly to I. Each
time it arrives at the tonic, some factor subverts the expected stability, so that it
is only with the strong cadence in m. 10 that we feel full root-position accented
tonic resolution. Here 1s the sequence of events: In m. 5 the I chord is heard first
1n inversion, with root position appearing only off the beat; in m. 6 we hear root
position tonic, but the bass F is delayed a half beat; there is no real tonic in m. 7;
m. 8 gives us I with a bass note on the beat, but it occurs on the second beat and
the chord 1s again inverted; m. 9 gives us a fuller statement of the progression
of m. 8, as 115 leads to a strong V in preparation for the true cadence; m. 10 at
long last presents an accented root-position tonic. This last tonic arrives with a
great sense of rhythmic accent, as it resolves the tension accumulated from the
false moves to I in mm. 5-8.

But where is the strongest metric accent in mm. 5-10? In other words, is the
second phrase metrically beginning- , middle- , or end-accented? The preceding
paragraph establishes that the phrase is rhythmically end-accented, but this fact
does not determine the placement of the strongest metric accent. If we hear (and
perform) the metric accent in m. 5, then we must feel that the dominant of mm.
1-4 goes definitvely to I in m. 5 and that the haluing moves around I in mm.
5-8 are merely delaying full clarification of the tonic harmony. If, on the other
hand, we hear m. 10 as containing the definitive metric downbeat, then we must
feel that, on a relatively deep structural level, the dominant of mm. 1-4 1s still
being prolonged. The first beat of m. 5 would then be harmonically subsidiary
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to the second beat, and the clear V chords on the second beats in mm. 7 and 9
would be continuations of the dominant harmony established at m. 1 (though
clarified in m. 2).

The real question is: Which is metrically stronger, the downbeat of m. 5 or
that of m. 10?7 The answer is somewhat equivocal. The piece can probably be
performed either way, although I tend to hear it more convincingly projected
with the stronger beat at m. 10. The second phrase, unlike the first, is better
trcated as metrically end-accented.

Also in contrast to the first, the second phrase spills over into adjacent
hypermeasures. The first phrase, lasting from the downbeat of m. 1 to the end
of the first beat of m. 4, is contained within the first hypermeasure (mm. 1-4).
The second phrase, starting midway through m. 4 and ending at the end of
the first beat of m. 10, begins just before the second hypermeasure (mm. 5-9)
and ends at the beginning of the third hypermeasure (mm. 10-16). M. 10 can be
heard as a structural downbeat, a strong arrival, when performers project metric
and rhythmic accents coinciding at its downbeat. This strength is underlined by
something of a stress accent, as the m. 10 downbeat is suddenly piano after a
crescendo.

Assuming that m. 10’s downbeat is stronger than that of m. 5, we may now
ask which is stronger, the downbeat of m. 1 or that of m. 10. Rhythmically,
m. 10 is surely more accented, because of the tentative beginning of m. 1 and
the sense of arrival at m. 10. Metrically the question is more difficult, however.
If m. 1 is stronger, it could be for one of two reasons: (1) The m. 10 tonic is
subsidiary on a deep structural level to a prolonged dominant that begins in
m. 1 and is still functioning by m. 17; or (2) the dominant of mm. 1-9 functions
as an appoggiatura to the m. 10 tonic, much in the way that the m. 1 harmony
is an appoggiatura to the dominant of m. 2. The first suggestion cannot work.
Where would the initial tonic be established, if not by m. 10? At m. 25? This
1s unlikely, since the V-1 cadence of mm. 24-25 echoes that of mm. 9-10 and
could hardly, therefore, be more strongly accented rhythmically. If the C major
of the second theme-group, starting in m. 38, were still the initial dominant
prolonged, then the piece would be in C major, not F major, clearly a nonsensical
suggestion. Therefore, if the m. 10 downbeat is metrically stronger than the
m. 1 downbeat, the reason must be (2) above: the V of mm. 1-9 functions as
appoggiatura to I, which on a deeper level would therefore be present right from
the beginning. Such a suggestion generalizes the appoggiatura idea in terms not
only of structural level but also of voice leading. Whereas the chord of m. 1 leads
by clear stepwise motion to that of m. 2 and can therefore easily be heard as an
appoggiatura, the manner in which the prolonged dominant of mm. 1-9 leads
to the tonic in m. 10 does not really suggest traditional appoggiatura-resolution,
because of the absence of dissonance-consonance stepwise motion.

It would seem, therefore, that a better analysis would have m. 10 as metrically
stronger than m. 1. If that is the case, then the piece begins, on a background
level, with a relatively brief V. Mm. 1-9 function as introduction, despite the
important thematic content of those measures and despite there being no change
of tempo at m. 10. This analysis explains the structural downbeat at m. 10. The
effect is like that of a slow introduction, with harmonies straining to reach the
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tonic, finally going to I at the beginning of an allegro.2 This “introduction”
is already at the movement’s fast tempo and it includes the only exposition of
important motivic material, but its halting gestures have the effect of delaying
tonic stability. The downbeat at m. 10, as it happens, is not the start of a
continuous exposition. Rather, it is interrupted, first by a brief silence and then
by extremely different material.

Together, this interruption plus the definitive gesture leading up to it
(mm. 9-10) sound not so much like the end of an introduction as like the
end of a movement. The progression, texture, and motivic content of mm.
9-10 suggest a final cadence, despite the fact that the piece has barely begun.
Final cadences are generally not metrically strong, at least on a sufficiently deep
structural level (see Sections 4.4 and 4.6). The apparent finality of m. 10 is a
product of its rhythmic, not metric, accent as well as its conventional closing
gesture. Thus the cadence seems too strong to appear this early in the piece. We
are faced with a disagreement between the implied function of a gesture and
its placement within the piece. This is not the only such disagreement. The
big half cadence in m. 17, for example, also seems premature. As the music
proceeds, such discrepancies are eventually reconciled. In the recapitulation the
gesture of m. 109 (corresponding to m. 10) seems more nearly appropriate to
its function, because an entire development section, not just an opening nine
measures, 1s coming to a close: M. 109 is a rhythmic accent, a big arrival. When
the same music ends the movement, at last we feel total agreement between the
implied function and the actual function. Similarly, the recapitulation’s m. 121
(corresponding to m. 17) is now a mild deceptive cadence in a tonicized IV, not
an exaggerated half cadence to V. The half cadence is eliminated because it had
been too emphatic for its proper function. The deceptive cadence of m. 121, by
contrast, is thoroughly appropriate for its context. As a result, mm. 121-24 have
far less to accomplish than mm. 17-24, which must bring the music back from
the falsely stable C-major cadence. Thus mm. 121-24 are far more regular (and
utilize a hypermeasure of regular four-bar length) than mm. 17-24. (The linear
process of metric regularization is explored further in Section 5.5).

5.3 BRIDGE AND SECOND THEME

Mm. 25-37 constitute a bridge, a passage that is more obviously kinetic than the
surrounding textural blocks: Clear-cut motion provides the modulation. As the
only real transition in the exposition, the br