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ABSTRACT

This thesis presents a study of the electroacoustic music of three
composers living and working in Great Britain - Jonathan Harvey,
Denis Smalley and Trevor Wishart - in the broader context of issues
raised by the application of technology to music. The thesis has two
main aims: to celebrate the diversity of musical languages to which the
electroacoustic medium lends itself, as illustrated by the works of these
three composers; and to discover and establish themes which suggest
the existence of a common compositional aesthetic underlying these
developments. To this end, the writings of each composer are
discussed and compared in addition to their compositions. The
particular question of the influence of technology on musical material
and musical language, as illustrated through the works of Smalley,
Harvey and Wishart, is examined, and related issues such as the effect

of the mechanisms involved in the human perception of sound on the

understanding of musical structure are discussed.

Specific musical examples for chapter three (Denis Smalley) are

presented on DAT tape, and listed in Appendix 1. An additional
cassette 18 included, illustrating the analysis-by-tape method described
in chapter three, preliminary sketches and melodic material for
Jonathan Harvey's Ritual Melodies' (chapter four), and MIDI sketches
for Wishart's orchestral dances (Conclusion); these are also listed in

Appendix 1. All source material is listed in Appendix 6.



INTRODUCTION

It is certainly a major part of the purpose of art to be a self-referential
organ of culture, and self-reference cannot be limited and still be alive. In
fact new conceptions and perspectives in art seem to arise synchronously
as new understandings of our nature and the world arise in other
disciplines. It1s within the field of art that these new concepts are used to
examine the human condition and its collective counterpart, human

culture.l

In the current political and economic climate, art and the study of art
seem to be in need of constant justification. This is especially ironic
given the fact that we face the prospect, thanks to staggering
technological advances, of the destruction, or at least modification, of
the work ethic on which our culture has been largely based, and the
creation of the very leisure time that is the prerequisite of such
pursuits. Art is the manifestation of our deepest human consciousness;
almost all artists agree that the greatest human profundities are
revealed through its various codes and symbols. This is not to imply
that art has a 'story' to tell, nor that a study of the codes will yield
Instant access to the message contained therein; nevertheless it is

through art that we glimpse the truest picture of ourselves, or at least

see the reflection of the potential of the human spirit.

This is particularly so of music. Whether as a simple means of social
bonding, or on the level of high art, music has always been
acknowledged to be the most powerful of the forms of formalised
human expression. Its components are comprehensible at the very
lowest level of human perception: its rhythms relate to those of body

movements; its pitches to those of human (and other) utterances;
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its timbres to the way in which we dissect and analyse the world
aurally. Involvement in music, or the production of sound, according
to David Burrows, 1s both 'a message of self-confirmation and self-
sufficiency'? and a means of bringing scattered individuals into a
community; at the same time, 'it may even be that sound, with its
potential for conveying the notion of one-ness that derives from its
vagueness about the distance and direction of its source - together with
the quality of mystery that is one possible consequence of its
independence of the appearance of things - is the most important single

contributor to our notion of the other-worldly'.3

If we are to accept Gareth Loy's definition of the purpose of art
(quoted at the beginning of the .chapter), it is evident that the function
of the artist, whether he or she embraces it consciously or not, is to
study and shape the raw materials of 'our consciousness, to re-evaluate
and cast new light on them, and thereby to participate in a kind of self-
discovery on behalf of fellow human spirits. The importance of this
function crosses all cultural boundaries; even in cultures where there is
no concept of the artist in the Western sense, his place is filled by some

equivalent guardian of mysteries, be they to do with magic, ritual or

religion.

However, the truths con}tained within art (or religion) are not always
self-evident. It follows that, if there is a need for art in our culture,
there 1s also a need for analysis and discussion of art. While the great
works of the past continue to provide a rich source of inspiration to

new generations of listeners, performers, composers, musicologists and



analysts, it is arguable that contemporary art is in even greater need of
such attention, especially as it becomes further and further removed
from the everyday experience of the majority of people. In the case of
electroacoustic music, even the composers themselves have needed time-
to grasp the potential of the new medium, as two of their number have

suggested:

In the past two decades a new kind of musical instrument has been
invented. Itis so different from its predecessors that musicians may need
another two decades to learn to play it. In the future, it will be considered

the outstanding musical innovation of the twentieth century.

..the loudspeaker and the computer together have the potential to be the
most general and flexible musical instrument developed in the twentieth

century.’

Both of these statements sum up concisely and eloquently the allure and
the controversy surrounding the world of electroacoustic music. In an
age when almost every aspect of human endeavour is aided by
computers and computer-}elated technology, the application of this
technology to music is one of the areas which inspire the most interest
and fascination, which arouse the most heated debates;® this despite the
fact that music has always depended, directly or indirectly, on
technological innovations, whether in instrument design or means of
notation and storage, and that electroacoustic music itself is not a new

phenomenon so much as a progression from a musical revolution that

was taking place as far back as the 1930s and 40s.

Due partly to the technical nature of much of the research, and partly
to the emotive nature of the subject, there has been no lack of literature
pertaining to electroacoustic music. This century has witnessed a great
flourishing of musical and artistic debate, whether at conferences and

festivals or in learned journals, and composers, performers,



researchers and technical experts have all seized the opportunity of
airing their discoveries, predilections and opinions. Until fairly
recently the findings of technical research dominated the literature with

detailed and lengthy descriptions of high- and low-level programming
languages, graphics interfaces, implementations of new chips in
hardware configurations, portable software packages, not to mention
new synthesis methods, notation devices, and so on. Research and
documentation of this kind, while integral to the development of the
genre, has to focus on immediate projects and usually leaves aesthetic
considerations in the background. However, electroacoustic music has
now reached an interesting stage where, although there is still much
potential to be tapped and many goals to attain, enough has been done
already for it to be possible to step back and survey:the scene with a
more dispassionate eye. By and large, the fundamental aesthetic
problems of electroacoustic music have been identified and aired in the
existing literature, and demonstrated in the repertoire. There are
instances of short-sighted research and questionable artistic objectives,
just-as there are mediocre composers and compositions to hinder the
progress of the genre, and it is inevitable - not to say desirable - that
with so many different perspectives expressed, few compositions or

computer music systems will be destined for universal approval.

However, basic problems: such as man-machine communication,
computer-literacy of musicians, understanding human perceptual
processes and the nature of the sonic continuum, interdisciplinary
collaboration, technological obsolescence and others, are now widely
recognised and challenged, albeit with hesitant results, by serious and

far-sighted research projects, and dedicated and mature musicians.



While the potential of electroacoustic music continues to inspire and
fascinate a devoted circle of followers, however, the larger musical
community has been slow to embrace the innovations and challenges it
has brought. One can understand the fears of performing musicians
when confronted with the phenomenon of concert-giving without
instrumentalists, or, at best, with instrumentalists who have chosen to
specialise in ‘'modem’ music and extended performance techniques.
One can also sympathise with those composers for whom traditional
instrumental resources are by no means exhausted, for whom, in
Alexander Goehr's words, ‘composing the new means dealing again
with the old'.7 Any artistic revolution, especially one with such far-

reaching musical, artistic and even social implications as electroacoustic

music, 1s bound to suffer a difficult period when its public struggles to

identify and comprehend its basic precepts. This is particularly so if

the new art confounds even the most basic expectations of its public; in
the case of music at the turn of the century, these had stood firm

throughout almost three hundred years of change and innovation. As

Gaboury has said:

...habit 1s necessary to understand a language or a piece of language...as
 a'whole'.....Newness prerequesites a minimum of non-newness.8

Without too much speculation, it is possible to suggest at least two
reasons for this scepticism. First, there has been little or no critical
analysis of the music itself. The serious listener has had to content him
or herself with sketchy reviews, programme notes, or, if lucky,
commentaries written by the composers themselves pertaining to
certain works. It is perhaps with this 1n mind, 1n contrast with the
wealth of technical and aesthetic literature which exists on the subject,

that Simon Emmerson has wamed:



Immediate academicization is dangerous, especially when applied to
artistic forms; all information is afforded a veneer of neutrality, all events
treated as equally worthy of analysis; webs of historic reference are
established: who was first or who influenced whom; even though details
of a style or technique may be examined, no real evaluation of the music

is made, and the emergence of a true critique is stifled.”?

The task of discovering an accurate or meaningful perspective on new
works 1s difficult, though not without its rewards. A true critique, as
Emmerson describes it, need not be stifled by establishing influences
and cross-references, however, despite the fact that these may be re-
defined many times over the years: rather, it should profit from them.
In the case of electroacoustic music, which challenges some of our most
basic musical assumptions, many of the issues which first confronted
composers 1n the 40s and 50s have been tackled repeatedly by
succeeding generations of composers, and an understanding of the
pioneering work is therefore essential for an evaluation of more recent
electroacoustic music. The kind of musical knowledge and
understanding needed to bridge the gap between electroacoustic
composers!0 and their audiences involves not only repeated

performances of the music but also continuous study and explanation,
and takes many years to acquire on a collective level (it is very

different therefore from the 'immediate academicization' so feared by

Emmerson).

Second, there 1s a tendency among the initiated and uninitiated alike to
regard electroacoustic music as separate from the body of mainstream

compositions, reserved for the select few who know how. to understand
and enjoy 1it. By contrast, Jon Appleton's visionary idea, expressed.in

1979, presents a more optimistic future:



Some styles are unique to electronic music because of the nature of the
medium; others are common to instrumental music as well. The two
media continue to create possibilities for each other and will, no doubt,

ultimately become indistinguishable. 11

Both of these present difficulties can be overcome in time. The
inclusion of programmes of electroacoustic music in the Henry Wood
Promenade Concerts (1982: Boulez Repons; 19388: works by Denis
Smalley, Jonathan Harvey, Alvarez, Vifiao and Sciarrino; 1989: Trevor
Wishart VOX) has been a significant step forward in the promotion of
the medium, giving exactly the kind of recognition which is needed to
confirm electroacoustic music ‘as an integral part of contemporary
musical life. However, performances are not enough by themselves:
they must be supplemented by education. At one level, the new school
curricula are beginning to introduce the concept of electroacoustic

music to children at a desirably early age; at a more advanced level

there 1s still a large gap.

The work of electroacoustic composers must be subjected to the kind of
study and ‘criticism from which masters in the conventional sphere of
instrumental composition have profited and continue to profit. Such is
the purpose of this thesis, which looks at the electroacoustic music of

three composers living and composing in Britain: Denis Smalley,

Jonathan Harvey and Trevor Wishart.

Each of these three composers has followed a markedly different path
from the other two. Jonathan Harvey, for instance, came to
electroacoustic music having had an established background in
instrumental writing, and much of his output is still in that conventional

sphere.



Denis Smalley, on the other hand, has written almost exclusively
electroacoustic music since his early participation in the composition
course run by the Groupe de Recherches Musicales in Paris. Trevor
Wishart differs from the other two not only in having a more
mathematically oriented understanding of electroacoustic music (he has
been an active contributor to the York-based Composers Desktop
Project), but also in the fact that much of his compositional experience
has come from ‘environmental’, educational or theatrical musical
projects which have contributed in a very direct way to the

development of his personal compositional philosophy.

A chapter is devoted to each composer in turn. These three chapters
themselves are placed in the context of an overview of technical
developments and aesthetic considerations (chapter one), as well as a
summary of each composer's written theories about music, both
published and unpublished (chapter two). While the different musical
languages of the three composers demanded different approaches to the
analysis of individual compositions and the evaluation of each
composers output as a whole, the discussion presented in each
composer-chapter (chapters' three to five) follows a rough pattern:
detailed commentary is provided about several key works, with more
general reference being made to aspects of other pieces from the

composer's repertoire by way of additional illustration.

In each case, the discussion is shaped by particular features of the
composer's music. Chapter three focusses on Denis Smalley's re-use of
sound material between compositions, in.the context of his stated belief

that the morphology of any given sound has structural implications. -



An investigation is made of his use of specific sound material, both in
particular groups of compositions, and in general across the range of
his output, with examples provided on DAT/cassette. The chapter also
uses Smalley's preference for the electroacoustic medium as the basis
for a discussion of the problems encountered in devising appropriate
analytical methods for electroacoustic music in general.  Observations
are made regarding the traditional relationship between notation,
performance and analysis (or composing, performing and listening) in
conventional Western music and the lack of a similar tradition 1n the
electroacoustic medium, and some conclusions are drawn from

examples of 'Smalley's music about the implications this has for the

listener's understanding of electroacoustic music.

Chapter four looks at Jonathan Harvey's electroacoustic music from the
point of view of his background in instrumental composition, and in the
light of his spiritual convictions which are shown to have influenced the
development of his compositional technique. His use of technology is
discussed 1n relation to his use of serialism and his attitude towards the
traditional concepts of melody, harmony and timbre. In particular, his
use of a variety of different technologies is examined with regard to the
musical functions fulfilled by each in selected works, and the effect that
each imposed upon his compositional methods (including his need for

collaboration with technical experts, for example at IRCAM and
MIT12),

Chapter five singles out Trevor Wishart's interest in the concept of the
Acousmatic, or the understanding of sounds without relation to their

source, a phenomenon perhaps of peculiar interest to electroacoustic

COMPOSETS.
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In the context of Wishart's frequently expressed anti-intellectual stance
towards the understanding of music, this interest 1s shown to have
influenced the development of his theories of 'landscape’ and
‘'utterance’ (summarised in chapter two), and to have contributed to his
particular fascination with concrete and vocal sound material. The
constraints which such ideas and material have imposed upon his use of
technology are discussed, as well as the implications they have for the

listener's associative response to his music.

The three different musical languages which emerge during the course
of the thesis reveal the scope and expressive potential of electroacoustic
music and also shed light on many of the fundamental questions posed
by the medium. Many of these questions arise from the possibilities
offered (or denied) by the technology available to composers, and
comments are offered in the Conclusion regarding the degree to which

the musical language of each composer under discussion is defined by

the resources at his disposal.

At the same time, links and comparisons are drawn between the work
of Smalley, Harvey and Wishart, and between their work and that of
other electroacoustic composers. Common musical preoccupations are
found, some of which are peculiar to the electroacoustic medium while
others are of a more general nature and apply to composers in the
conventional sphere as well. The prime aim of the thesis is to provide
a belated starting point for more detailed study of the works of
electroacoustic composers. It is hoped that the broad overview
presented through the works of these three different composers will
help to give a meaningful context for the application of technology to

music and, in however small a way, to assist in the establishment of



11

electroacoustic music as an integral part of the contemporary music

SCCINC.
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CHAPTER ONE

Tools and Aesthetics

To make a critical study of electroacoustic music it is important to have
a basic understanding of the technology available at the time of the
music’s conception, and an awareness of the techniques and procedures
which have been developed. The choice of computer system, analogue
technique or syntﬁesis method made by a composer governs to a
greater or lesser extent the kinds of sounds and compositional devices
which will be suggested to him, and therefore both reflects and
Influences his own conception of his music. The equipment in the early
studios of Paris and Cologne undoubtedly played a significant part in
shaping the compositional aesthetics which evolved around them, and
the same 1s true of today's technology, which, through its various
designs and implementations, continues to exert an influence on the
composers who use 1t, while further technological innovations may
themselves be modified by composers' ideas and requirements. The
relationship between a compose} and the technology he uses is complex,
and varies from one composer to another: for example, some are
"seduced into programming"l and become intimately bound up with the
designing of software specifically suited to their own needs, while
others prefer to leave such working to technical experts, with whom
they might collaborate over a period of time to create the final work.

An awareness of this relationship can give useful insights into the
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works of individual composers, as well as providing a general context

of related issues in which to evaluate them.

The application of technology to music has taken many forms, and has
created a wide variety of new tools? for composers to use in
conjunction with, or instead of the traditional pencil' and paper.
Changes in fashion and aesthetic, and the rapid rate of technological
progress make it difficult to trace a consistent path of development in
the genre of electroacoustic music; in spite of this, many of the issues
which are raised by the use of technology in music, in composition,

performance and for the listener, have remained the ‘same since the

early experiments of the 40s and 50s.

The invention of recording made the whole repertoire of natural and
man-made sounds, not just instrumental or vocal sounds, available for
musical treatment and research. In doing so, it proved to have
significant implications for the field of electroacoustic music. The
early work done by Schaeffer with recordings of acoustic sounds, both
In his research and in his compositions, did much to expose the

complexity of the relationship between sound and the human perception

of sound. His experiments highlighted not only some of the most
significant characterising features of natural sounds (for example, the
importance of the attack part of a sound's envelope) but also several
crucial aspects of the way we hear and listen. For example, sounds are
characterised in the listener's mind not only by their timbre but also by
their associations: this presents no revolution in instrumental music,
since Instrumental sounds are automatically associated with music.
Musique concréte, on the other hand, may make use of sounds which

have no immediate musical associations whatsoever to the listener, but
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which have other associations strong enough to overwhelm the
composer's attempt to use the sounds as 'abstract’ components of a
musical structure. Schaeffer's own work ‘Etude aux chemins de fer'
(1948) is a good example: its material consists entirely -of a succession
of recordings made at the Gare des Batignolles in Paris and the effect,
despite the composer's efforts to transform the source sounds, is of a
picture in sound of the activities of a railway station rather than a study

of the sound events in their own right.

Without sound recording there could have been no musique concréte,
no elektronische Musik and no tape composition. Pop music especially
would have followed a very different course. The whole social context
of Western music making this century has been governed by the ability
to make recordings. In addition, tape provides the facility for
manipulating the sounds recorded on it, and has thereby offered a
resource for an enormously wide range of compositional activity, and
engendered many of the techniques associated with electroacoustic
music in all its forms. Transformation of sounds has become one of
the electroacoustic composer's most important techniques, affording
him the chance to explore a whole continuum of related sounds between
the familiar and the unknown. Today, sampling techniques and
methods of analysis and resynthesis of sounds are some of the most
widespread tools used by electroacoustic composers in both 'classical’

and more popular fields of music.

Perhaps a more revolutionary contribution still to the evolution of
electroacoustic music has been the development of sound synthesis
techniques. While magnetic tape opened the door to the whole range of

acoustic sounds, direct synthesis puts the composer in the position to
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create any kind of sound he wishes. As often as not this is an
embarrassment of riches. It is one thing to imagine a sound and quite
another to find a way of realising it, without knowing something of the
acoustical behaviour of natural sounds or understanding to a certain
extent the mental and perceptual processes involved in listening to
sounds, not to mention having a grasp of studio or computer
techniques. Despite such difficulties, however, composers continue to
be inspired and fascinated by the creative possibilities offered by new
sounds. Before exploring these and other issues, therefore, it will be
worth outlining some of the more common methods of sound synthesis
currently in use. ‘The techniques of additive synthesis, frequency

modulation, granular synthesis, formant-wave-function synthesis, and

acoustic modelling are summarised below.

Synthesis of Sounds

The technique of additive synthesis involves creating a complex sound
by superimposing several simple sounds (such as sine tones). The

frequency and amplitude values of the component sounds are 'added’
together in a way similar to the use of octave doublings and
combinations of stops on an organ. Since the frequency and amplitude
of partials in a complex sound vary with time, it is necessary to specify
their values for each component of a new sound independently. This
means that a large amount of data is required for the calculation of
each complex sound. The technique may be used to create almost any
sound, although the process may be time-consuming depending on the

complexity of the sound to be calculated and the speed of the hardware.
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Frequency modulation, pioneered by John Chowning3 after research in
the 60s by Risset, Mathews, Moog and others, departed from the
principles of additive synthesis. It was discovered that by elegant
combinations of the frequency of one oscillator (the ‘carrier
frequency'), the frequency of another oscillator (the 'modulation
frequency’), and the amplitude of the modulating wave (which affects
the depth of modulation, or 'deviation', created), two simple sounds
such as sine tones could be combined to form a single, rich timbre.
Many natural sounds, in particular bell-like, brass-like, and drum-like
sounds, can be realistically synthesizéd by frequency modulation so that
the spectral components vary dynamically according to the overall
shape of the sound's envelopé. The technique reduces the amount of
data needed for calculation and is thus more efficient computationally
than additive synthesis. Commercial synthesizers, such as the Yamaha
DX7 and its successor, the SY77, have achieved great success partly by
virtue of their pre-set FM sounds which are modelled on instrumental
timbres. However, a major difficulty encountered with frequency
modulation is that variations between sounds produced are difficult to
prescribe accurately in terms of the numerical values of the carrier,
modulator, and deviation. Hence, the user is often reduced to adopting
a trial-and-error process in order to achieve exactly the richness or
morphological complexity he desires. Using commercial equipment
does not necessarily ease the situation if the composer wishes to adapt
the pre-set sounds,as the machines are not designed to facilitate

working at this level.
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Risset's statement that:

timbre 1s mainly characterised...by a property, a law of variation, a
relationship between physical parameters, rather than by a physical

invariant such as a spectrum.?

defines timbre as a dynamically changing property rather than a static
one. A similar view was behind the development of granular synthesis,
a method of synthesis involving the generation of densely packed 'sonic
grains', typically 1-50 msec in length, to form larger sound events.
Although proposals for using quantum representation to describe sound
date back to the 1940's, Xenakis , in his book Formalised Music was the
first musician to recommend such an approach to.composition, using

mathematical procedures to produce composing models for what he

named Stochastic Music:

...when linear combinations and their polyphonic superpositions no
longer operate, what will count will be the statistical mean of isolated
states and of transformations of sonic components at a given moment.
The macroscopic effect can then be controlled by the mean of the

movements of elements which we select.d

He also described natural events, such as the sound of rain or insects, in
the same terms:
These sonic events are made out of thousands of isolated sounds: this

multitude of sounds, seen as a totality, is a new sonic event. This mass
event 1s articulated and forms a plastic mold [sic] of time, which itself

follows aleatory and stochastic laws.0

Early computer implementations of granular synthesis, as suggested by
Xenakis, were carried out by Truax in his POD sy.stem7 and by Roads?
from the early 1970s. The complexity of calculation requ*izred for this
kind of synthesis tended to demand a non real-time appfoachi although

both POD 5 and POD 6, two of the three main vérsions of L'FIF‘rua)'{'s
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early system, were real-time, interactive programs. Truax
subsequently investigated the possibility of real-time granular synthesis
using a digital signal processor (a DMX-1000, one of the earliest
DSP's) in conjunction with a PDP 11 minicomputer. In this version,
three instruments are availablé, each providing a different unit grain as
the basis of synthesis: simple oscillator, frequency modulation oscillator
pair, and sampled isound. The instruments comprise banks of envelope
generatofs controlled Hby a scheduler program on the PDP which
initiates and terminates each grain. The number of envelope
generators, or 'voices' determines the maximum vertical density of the
sound; the length of the grain determines the overall density of grains
per second. The composer controls the parameters of the grains by
means of four variables: centre frequency and frequency range,
number and range of samples (for sampled sounds), average grain
duration and duration range, and delay time between grains. The first
of these relates to the pitch-noise continuum: depending on the size of
the frequency range around the centre frequency, pitch, narrow band
noise, or broad band noise will be perceived (this concept of a pitch-
noise continuum has interesting parallels with Smalley's idea of the
'pitch-effluvium’ continuum, discussed further in chapter two).
Whether the sound is heard as a continuous texture or as a succession of
discrete events depends on the average grain duration. Thus the
control variables correspond to certain basic psychoacoustic phenomena
with which composers are familiar irrespective of their degree of

experience with computer music systems.

A more recent technique developed during the late 1970s and early
1980s at IRCAM by Rodet, Barriére and Potard®, and more recently

still by ClarkelV, involves what is called formant-wave-function
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synthesis (FOF), as for example used in the CHANT program. The

starting point for FOF research was the analysis of natural sound, in

this instance the singing voice:

kb i

The choice of the voice as a model of production was imperative because
of its extreme richness. By the wealth of its output and the variety of
musical and linguistic uses to which it gives rise,the voice inspires a more
general and fertile approach than the study of any other instrument - no
matter how complex. It is the need to account fully for the complexity of
the variations in the vocal model, and more particularly, in the resonator,
which obliges us to reach a level of generality that has also enabled us to

move toward quite different models.11

Analysis of the voice has shown that vowels are characterised by
particular formant strictures. That is to say, certain combinations of
higher partials remain relatively constant in frequency and amplitude
for a given vowel regardless of the fundamental frequency of the note:
this ensures a consistency which enables the ear to distinguish a vowel.
It follows that this is a feature of special importance perceptually as the
ability to recognise vowels independently of inflection or register is
vital for the purpose of language and communication. The description
of sound in terms of formants would thus appear to be a powerful way
of achieving coherence. Hence a synthetic sound or family of sounds
having a characteristic arrangement of formants is likely to be
perceived as having a uniformly recognisable quality and therefore
should be amenable to permutation and transformation within a musical

composition.

Another approach to sound synthesis has been to focus attention on the

physical properties of natural resonating bodies - for example, musical

instruments - in order to understand the workings of the mechanisms
which produce sound, on the assumption that an electronic model built

on the same principles will produce sounds of 'life-like’' richness and
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complexity. Research into acoustic modelling has been carried out 1n

both the analogue and ‘the digital domains and started to become
significant in the mid-1970s, since when simulations of almost every

kind of instrumental sound have been achieved effectively.12

In acoustic modelling, approximately the same method 1s used for any
instrumental type. An explanation of the basic principles behind sound
production from an instrument may be helpful here. In the case of a
trumpet, air is blown from the mouthpiece to the bell in the form of
airwaves. When a wave reaches the bell, it undergoes a rarefaction
corresponding to the decrease in impedence. This effect sends a wave
back along the tube where it encounters another change in impedence
depending on the position of the lips of the performer (open/shut).
This in turn sends a wave back towards the bell. At each change the air
wave loses energy until it disappears completely. As air continues to be
"blown down the tube, the returning airwaves mingle with the new ones,
but slightly out of phase, according to the distance travelled along the
tube (sound travels at approximately 1 foot per msec). This time
difference 1s too small to be perceived as a pulse and is perceived
instantaneously instead, as an enrichment of the timbre. It follows that
the length of the tube, the size and shape of the bell (impedence), and
the movements of the ‘exciter’ (eg. lips), as well as the materials used,

have a direct effect on the sound produced.

The specific physical properties of the resonator of an instrument will
have the effect of enhancing some frequency components of the sound
and suppressing others. In acoustic modelling, this is simulated by a
technique known as subtractive synthesis, whereby a complex sound is

filtered to boost certain component frequencies and remove others.
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A simple electronic model of such a sound is constructed by means of
loops, delay lines and filters. A signal is delayed and looped several
times, with a specific decrease in energy before output, in combination
with the continuous signal to produce a modulated, out-of-phase effect.
Other factors determining the timbre, for example in the case of a
trumpet, the size of the bore and shape of the bell, are accounted for by
the use of filters. The model becomes increasingly complicated as
attack transients, random air fluctuations or vibrato, and other subtle

acoustic phenomena are taken into account.

A combination of signal and delay with modulation functions may be
used to construct a model of almost any instrumental sound.
Interesting results may be achieved by combining one kind of signal
with the model for the body of a different kind of instrument (for
example a speaking trumpet) or by altering the modulation effect to
transform one sound into another. If it is possible to control precisely
any of the parameters of the model, a continuum of sounds should

thereby be available ranging from direct instrumental simulation

through subtle modifications, to completely new sonorities.

The sound synthesis techniques used today, including those mentioned
above, have developed as a result of a common desire to find ways of
producing new sounds which have the complexity and richness of
acoustic sounds, static combinations of sine tones having proved to be
artistically and perceptually unsatisfying. As suggested, some of the
research is still aimed at producing convincing copies of existing

instrumental sounds, on the basis that the tools designed to achieve this
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effectively and the knowledge gained through such experiments will
facilitate the production of satisfying new sounds. Techniques such as
additive synthesis, FOF synthesis and acousﬁc modelling are all based
on research carried out on natural models; even granular synthesis,
which is a highly elaborate artificial concebt, owes 1ts originé (at least
in its musical application) to the perceived behaviour of natural sound
masses and is often used to create sounds which have similarly

elemental qualities.

While such. techniques have been designed, and continue to be
improved, to maximise the possibility of producing interesting sounds,
however, it is still the composer who must specify the charactéristics
and parameters for the sounds he desires. The technology is musically
neutral - it neither lends itself to, nor denies the possibility of musical
application - but it is functionally biased, which means that
characteristics inherent in the design of any particular piece of
equipment may facilitate one method of working rather than another
and even lend a uniformity to the end product regardless of the
individual style of the composer. Part of the learning process for the
composer of electroacoustic music is thus to determine which kind of

technology is most suited to his musical pﬁfposés and to his

compositional methods.

This is by no means a new problem. The equipment in early studios

had not been designed specifically with creative musical use in mind, so
composers working with it had to redefine their musical criteria if

their music was to have any artistic validity. Pierre Boulez identified
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the problem as early as 1955 when he wrote:
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What previously had been fixed limits are now suspended; they even
become a sort of negative cliché: everything which was limited becomes
unlimited; everything which was 'imponderable' can now be subjected to
precise measurement. Furthermore, this very idea of precision, which
has for so long been sought after, has now become a myth; the more one
seeks to limit possible sources of error, the more limitless they seem to
become... Here [in electronic music], from a world undifferentiated in its
timbre, pitch, intensity and duration, we are required to create a
composition which is coherent not only in its internal structure but also 1n
the constitution of its actual sound material. Rarely in the history of
music has the musician found himself in a more radical position, faced

with as unaccustomed a task as the creation of the very sound itself.13

While tape recorders and tone generators were useful in creating new
sounds for composers, they did not lend themselves to the production
of sounds traditionally thought of as musical. Their use, therefore,
implied a reappraisal of what constituted music, not an unprecedented
phenomenon in itself since there. have always been musical
revolutionaries, but, as David Keane has pointed out: -

Electroacoustic devices offered opportunities not only for the radically
expanding expression of the mid-twentieth century, but also for

disconnecting from musical tradition altogether.14

With such frighteningly malleable resources it was perhaps inevitable
that questions of aesthetics should turn into questions of dogma for
some composers: the celebrated quarrel between the first studios of
Paris and Cologne can be seen almost as a latter-day guerre des
bouffons, the French concerned with the morphology of natural sound
objects and the Germans with more formalised considerations of
musical structure. On the other hand, composers like Varese, Cage,
and Berio in the 1950s and 60s, had a more liberal approach to the
whole 1dea of using new technology for creative musical purposes, and
were less concerned with the means by which new sounds and

structures were obtained than by 'the approach itself in its purest

conception',13
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In fact, the musical propaganda of the time obscured the more
fundamental musical issues facing composers: the responsibility for
creating a new aesthetic for their work, and the need or otherwise for
them to redefine this with every new composition. - Stockhausen, in the
50s and 60s, created a new palette of sounds according to the structural
principles governing each new composition, and systematically deleted
all the source material and preliminary sound manipulations for each
piece after it. was completed, so that there could be no catalogue of
sounds which could be enriched by some hundreds or thousands of
sounds "for general use" after realisation of a composition'.16 His
opinion at that time (before ideas about universality, and the integration
and unification of musical influences from across the globe had taken
hold of him in the mid-60s17) was that each sound should be carefully
constructed from -its constituent sine tones, or equivalent building

blocks such as impulses, to suit the specific structural demands of that

work alone.

By contrast, Denis Smalley 1s notable for having developed an
idiosyncratic repertoire of sounds and sound gestures which He has
been happy to use in several different compositions; there are even
cases where he has transferred whole paséages of his music from one
piece to another, often with only superficial modifications. As Smalley
maintains that his musical structures grow from the implications of the
sounds used in a work, this would suggest that certain of his
compositions have not only a timbral and gestural similarity to each

other but also a structural or, at least, sub-structural ﬁnifprrnity.lB
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Althoﬁéh Stockhausen's aim might not have been entirely justifiable on
perceptual grounds, as we shall see, the concemn to explore the spectral
and morphological characteristics of sound objects, both natural and
synthetic, through the structure of a composition has been common
amongst other composers of electroacoustic music. Jonathan Harvey,
for example, has used the results of spectral analysis to inform the
melodic, harmonic, and formal characteristics of several of his works,
while Trevor Wishart's use of the phase vocoder!? to analyse and re-
synthesise the sound of the human voice had a direct effect on the

composition of his piece 'Vox 3’ (1979-86).

This is a good illustration of how new tools created by technological
development have had an effect on musical language. Methods of
sound analysis had to be invented before the internal structure of
natural sounds could be harnessed in this way, and before thorough
investigations into the workings of human perceptual processes (which
have been of considerable significance for electroacoustic music) could
be undertaken. The notion of language in the context of music is a
complex issue, but a consideration of some typical definitions of

language is interesting here:

1 The words, their pronunciation, and the methods of combining
them...used and understood by a considerable community and
established by...long usage.

2 A systematic means of communicating ideas or feelings by the use

of...conventionalized sounds, gestures, or marks having understood
meanings.

3 Anartificially constructed primarily formal system of signs and
symbols (as symbolic logic) including rules for the formation of
admissible expressions and for their transformation. |

4 The means by which animals communicate, or are thought to
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communicate...with each other.

5> The vocabulary and phraseology belonging to an art or department
of...knowledge.

(Websters 3rd New International Dictionary)

6 Applied to methods of expressing the thoughts, feelings, wants, etc
otherwise than by words.

(Oxford English Dictionary, 2nd edition)

Notions of communication, specialized vocabulary and understood rules
of formal construction are clearly of importance to any definition of
language’, and may be applied to music. There is no universal
language of music, even though music is universal; rather there are
many different musics all with their own specialized vocabularies and
formal rules and conventions. If the vocabulary and rules of a
language are specialized, then communication is limited to those who
are conversant with them. Hence, if there is to be a language of
electroacoustic music at all, there must be a common repertoire of
musical assumptions on the part of the composer and the listener which
becomes established over a period of time; a stream of 'unheard’ ie.
unfamiliar sounds in however elegant a structural scheme, will be

simply meaningless.20

This 1s especially so in view of the fact that our perceptlon of sound Isa

complicated psychological phenomenon. Phlllppe Manoury pomts out

The time necessary to recognise such 'forms' [traditional timbres]...

generally shorter than the phenomenon in question... The case of amﬁaal
sounds however is different. Electronic sounds are ‘unheard' (in the " ¢+
etymological sense of the term), and the composer, who no longerhasa
fixed and finite instrumentarium, must operate with different criteria. The -

/
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very short time lapse which allows us to recognise a traditional timbre no
longer applies here. The composer must work on the spectral envelope
and on its evolution in time.....The novelty of sound itself...is not
enough. Research purely on structure without a thought for sound or its
impact on perception can hardly advance of its own account. There are
times when the neutrality of sounds favours a complexity of structure,
others when their richness imposes limits on structure, because they are
too pregnant and will not integrate. There are finally ambiguous cases
where one passes from timbre to polyphony, from sound to structure,

where the frontiers of these categories become very fluid.21

Assuming that one ‘of the chief delights of the electroacoustic composer
1S to explore the sonic continuum revealed to him, it follows that part
of his task 1s to discover or create those sounds which can be
incorporated into an existing musical language, or else to sacrifice
some of his ease of expression in order to give his new musical
language comprehensibility in a composition. As previously
mentioned, the work done by Schaeffer in learning to understand the
nature of acoustic sound and our perception of it was extremely
important in this respect. Many of the problems since encountered by
composers of electroacoustic music, in integrating diverse sound
sources, or transcending our perceptual categorisation of sound types
through transformation of sound, or even using new sounds, whether
natural or synthetic, were illustrated in several of Schaeffer's pieces

(for example 'Etude aux chemins de fer' 1948, and 'Etude pour piano

et orchestre' 1948). However, concrete sounds are at least coherent
auditory 1mages which bear some relation to the everyday experience
of the listener; for the exponents of elektronische Musik in the early
1950s, as Peter Manning has pointed out, 'it proved extremely difficult

to create culturally acceptable alternatives for these essential

characteristics of traditional music'.22

Within a musical structure, new sounds must either relate to sounds

with which the listener is already familiar, or create such a strong
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impression that they become familiar by themselves within the context

of that piece. (Little did Varése know, when he appealed for new
sounds and new instruments at the beginning of the century, how much
of a demand he was making.) This explains why, of all the applications
of new technology to music, the development of sound synthesis has
been possibly the most contentious. One of the problems encountered
has been an incomplete understanding of the acoustical behaviour of
natural sound - hence the importance of the sound analysis which has
led to such techniques as FOF synthesis and acoustic modelling
mentioned above. Another problem has been that the mechanisms by
which we perceive sounds are still not fully understood. This means
that learning how to create new, coherent auditory images has often

been an unsatisfactory case of trial-and-error.

Studies in psychoacoustics have suggested that ordinary listening is a
synthetic rather than an analytic process.23 This means that although a
natural sound may consist of many spectral components, it is generally
perceived as a ‘'whole’; in other words, the components 'fuse’ together
to make a single auditory image (many synthetic sounds fail because
they do not 'fuse’ in this way: certain sine tone aggregates constructed

according to serial principles would fall into this category).

Various factors contribute to this perceptual 'fusion’. Stephen
McAdams notes that the degree to which the internal structure of a
sound relates to the harmonic series (the 'harmonicity’ of its frequency
content) 1s particularly significant. The human auditory system appears
to be biased in favour of processing harmonic sounds (that is, sounds
whose spectral makeup closely resembles the harmonic series), as

opposed to inharmonic sounds. This would explain why it is possible to
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deduce the fundamental frequency of a harmonic sound from its high
partials alone, while bell sounds, which are inharmonic, are often
perceived as having more than one pitch. Another factor mentioned by
McAdams is the coordinated modulation of spectral components 1n a
sound: for example, if the partials of a synthetic sound modelled on a

vowel sound are subjected to a small degree of parallel modulation (eg.

vibrato), the sound will bear a closer resemblance to its natural
counterpart, and will thus be said to be more strongly 'fused’, than 1f
the modulation had not been imposed.2* A further cue to the 'fusion
of a sound involves what McAdams calls its ‘'spectral envelope'. By this
he means that the spectral makeup of a sound is characterised by certain
clusters of high partials which remain relatively constant even though
the fundamental frequency and frequency components of the sound may
change. As already noted, vowel sounds are good examples of this
phenomenon, each one being characterised by different high clusters
(or formants); thus a single vowel may be recognised regardless of the

pitch of the voice which utters it.

Such factors contribute to our ability to ‘parse’ or separate two or
more sound sources. For example, if the partials of a sound have a
synchronised attack, the sound will be more strongly 'fused' than if the
partials have separate, or asynchronous attacks; similarly, if we can
distinguish between the beginning of one complex sound from that of
another, the separate identities of the two sounds are more likely to be
preserved. The identity of a strongly 'fused’ sound will nearly always
be preserved even when it 1s heard against another, less strongly 'fused’
sound. In the context of music, our ability to recognise and distinguish
individual instruments within an instrumental group depends upon these

psychoacoustic phenomena; it is not impaired even when we hear the



30

sounds of several instruments coming from an apparently single source
such as a loudspeaker. How much of these abilities i1s innate and how
much is learned is still not known: as McAdams and others have
pointed out, the ability to separate acoustic sounds in the environment 1s
of biological significance - we need to distinguish friendly sounds from
unfriendly ones. On the other hand, the kinds of variations in spectral
content that are characteristic of a particular ‘class’ of sounds are

leamed by experience:

Pattern recognition processes may be conceived of as "templates” of
classes of sources that are encountered in the environment. This kind of
"template” does not represent a static "object” with which 1t can be
directly compared. Rather, it represents a class of rules of dynamic
relations among and coordinated transformations of elements of a source
characterizing a family of particular instances of a type of "object". In
this sense, what we deal with as a particular "object” in the environment

really implies a process of relationship between the "object” and the
perceiver of that "object"....a clarinet tone remains a clarinet tone

regardless of the register or the intensity being played.?

Computer-assisted Composition
The genre of electroacoustic music 1s not solely concerned with new

sounds, however. From the earliest days of computer technology,
composers have been interested in using machines as calculating tools to
facilitate their structural working as well as enriching their palette of
sounds. Indeed, many composers use computers to assist them in

writing music for conventional instruments.

Such use of the computer as a compositional aid originated with a
desire to generate data for translation into traditional musical notation
for conventional performance. The earliest experiments used statistical
analysis of simple melodies or principles derived from basic rules of

tonal harmony as the basis for computational procedures governing the
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choice of notes from randomly generated sequences represented as
numbers, often in an attempt to simulate specific compositional styles.
The aim of the research behind the 'Illiac_Suite', written for string
quartet in 1956 by Lejaren Hiller and Leonard Isaacson at the
University of Illinois, was to show how the computer could be used not
only to generate data approximating to the conventions of simple 2-part
and 4-part writing and first species counterpoint, but also to produce
random chromatic music, 12-tone music, and 'markoff chain' music,
the latter involving new approaches to musical decision-making based

on probability functions.

Xenakis, having' become increasingly interested in mathematical
theories concerning indeterminism and the laws of large numbers, as
noted earlier, as a reaction against 'the strict, deterministic causality’
preached by serial composers, also turned to probability theory as a
means of controlling large scale structure In works such as

'Achirripsis’ and 'Pithoprakta’' in 1956. Stating that

computers are not really responsible for the introduction of mathematics
into music; rather it is mathematics that makes use of the computer in

compositionZ®

he developed a method of creating stochastic music using a computer
which led to the composition of such works as 'ST 10 - 1. 080262', 'ST
48 - 1, 240162°, and 'Atrées’, in the early 60s. In handing over the

task of data calculation to the computer Xenakis was able tto save

himself con51derable time which could then be f111ed w1th more muswal
concerns of structure and artlculatlon while modlfymg the composition

program to incorporate elements of personal style
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Similar principles were at work in Koenig's composition programs
Projects 1 and 2.27 The first is a system based on the principles of
serial composition and was intended for personal use, allowing only a
minimum of user control; Project 2 was designed for more general use
involving more comprehensive parameters (instrument, harmony,
register, entry delay, duration, rest, dynamics - as. opposed to the
original seven: timbre, rhythm, pitch, sequence, octave register,
dynamics) and incorporating probability functions over which the user

has control.

These programs and others uphold the same basic assumptions: that the

- process of musical composition consists of choosing elements from a
theoretical infinity, combining them according to particular rules, and

producing a result which observes certain rules of proportion. Hence

Koenig's statement:

More than any other art form, music tends to have rules for 1ts
composition. There are rules for rhyming and metre, perspective and
colour mixtures, drama and so on. But poetry, painting, acting and
sculpture have natural objects as their model, or their geometric
abstractions. Literature uses a language which is also used to
communicate in everyday life. But music does not portray nature; the
world of musical sounds and expression is absolutely artificial - there 1S
no corrective in the form of a natural model. Whereas the model can be
recognised in illustrative art, music, if it does not produce psychological
associations or imitate the gesture of spoken language, must establish its
"non-natural” sound formations in such a way that they can be repeated,

recognized, altered and further developed.28

All of these procedures in musical composition can be modelled on a
computer. The theoretical infinity may be represented by random (or
pseudo-random) number generation, where each number is a symbol of
a particular musical concept - pitch, timbre, duration, interval, and so
on. It is possible then for the computer to select or discard individual

numbers from the random sequence by observing simple statements in
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the program, as it were, filtering off those which fall outside a
particular boundary set by the composer or the system designer. One

choice might be to allow through only those numbers which correspond

to a major scale; a 'modulation’ could then be effected by allowing an
Increasing percentage of a given 'accidental’ to be generated over a
specified length of time within the sequence. Hiller and Isaacson did
this in the Tlliac_Suite' by programming cadence routines. These
altered the selection of melody and harmony notes at regular periods to
permit a higher percentage of numbers representing the tonic note and
governing the context and 'resolution’' of the leading note. Another
choice might be to accept a random sequence within set limits as long as
no number is repeated until all numbers within those limits have been
generated once: this is exactly one of the procedures, called SERIES,

Incorporated by'Koen‘ig Into the Project 2 system.

The ‘'laws of proportion' referred to above may be observed by
including more constraints at a higher level to determine the overall
shape of a longer sequence of symbols. Barry Truax's 'tendency
masks' in his method of granular synthesis allow the texture of a given
mass of sound, determined by the density and distribution of the grains,

to be changed over time according to a higher level structure imposed

by the composer. In all cases the constraints imposed at any level may
depend upon the composer's taste, the doctrines of tradition, the
flexibility of the program, and a host of other variables. The more

restrictive the rules, the more predictable the outcome, and vice-versa.

In the field of computer-assisted composition there are still many
artistic dilemmas to be overcome. Whereas in tape or instrumental

music the composer 1s involved at every stage, reacting constantly to
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what he hears or to new ideas which may modify his thinking at any
point, with computer-composed music the (human) composer
relinquishes control of those parameters he has assigned to the machine.
A conflict then arises as to whether the composer accepts without
amendment the result of the computer calculation or whether he
permits himself to 'interfere’. With computer-assisted composition, as
with all composing systems, composers often feel the need to contradict
decisions which are implied by the rules of the system in order to
preserve the musical sense of their piece. Not surprisingly, interactive
systems which enable the composer to hear and react to the results of
the program he is using, and thus exercise artistic judgement during the

compositional process, are becoming increasingly popular.

It will be clear from the earlier discussion of the use of stochastic
processes that algorithms can be used either to generate sound or to
control low- and high-level structural features of a piece, or both. The
same algorithm may be used to determine everything from the internal
nature of the sounds to their shaping and distribution in time. The
technique also has wider applications - Brian Evans' composition Marie
Sets, which was performed at the International Computer Music
Conference 1n 1987 in Illinois, uses the same: iterative algorithm to
generate both sound and visual images simultaneously. In such a case,
it does not follow that the result will be musically as well as
conceptually satisfying, unless an element of human choice can be built

into the program.
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Methodology
All of the sound synthesis-and computer-assisted compositional

procedures mentioned so far raise the question of how a composer
actually translates his musical ideas into terms appropriate to the
equipment in use. Attempts have been made to create systems which
will 'understand’ natural l{llanguag(-::ﬂcommands29 but these inevitably
come up against the problem of interpretation: for example, the
spectral and dynamic envelope required to effect a crescendo in one
context will be quite different from that in another. Few composers,
apart from those who choose to specialise in this area of research, have
advanced computer skills, so unless they are happy to enlist the help of
computer specialists for technical advice, time must be spent in learning
how to master whichever system they have chosen for a particular
piece. In conventional composition, the composer can control how his
piece will sound to some extent, by means of a standard notation which
can be interpreted by a suitably trained performer. With
electroacoustic music, where the composer is using machines as well as,

or instead of, musicians, nothing can be taken for granted.

The MUSIC family of synthesis programs, pioneered by Max Mathews
In the late 1950s at Bell Telephone Laboratories, New Jersey, has been
one of the most successtul to date, with different versions having been
installed in music centres all over the world. Its principal advantage is
that the construction of sounds and sequences of sounds may be
specified minutely via a syntax resembling the familiar concepts of an
'orchestra’ and a 'score’. At the simplest level, a configuration of
statements representing the constituent waveforms for oscillators and

the segments of envelope shapers define the overall components of the
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sounds in the 'orchestra’, while the 'score’ may contain details of their

duration, combination, pitch, amplitude, and evolution in time.

Since the attack times of individual sounds may be specified to a
fraction of a second in the 'score’, it is possible with this kind of
program to produce enormously complex sequences or counterpoints
of notes relatively easily. The system is sufficiently general to permit
many different synthesis techniques, from straightforward additive
synthesis to more complex methods; signal processing, that is
modification of acoustic sounds which have been stored in the computer
by means of analogue-to-digital conversion, is also available. One of
the drawbacks of such a program, however, is that all the data needed
for calculation of ‘a sound, regardless of which technique is being
employed, must be specified mathematically. In other words, the
composer must supply the particular numerical values of each
parameter of every component of a sound (and as we have seen, any
one sound may be the result of a bewildering complexity of different

phenomena), so the process is arduous even with the most high speed

machines.

One computer system of interest in this’ respect is the UPIC (Unité
Polyagogique Informatique du CEMAMu) system developed by
Xenakis from the early 1970s onwards.30 The primary aims behind
this development were to find a more general alternative to
conventional musical notation for the creation and depiction of new
musical scores, and to provide the composer with an interactive
environment in which to work. The system was built around a two-
dimensional graphics tablet (or 'graphic digitizer') equipped with an

electromagnetic pen, with which the composer draws everything from
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the wave forms of the sounds to their distribution and combination in
the final piece (the updated version of the system includes a mouse-
controlled graphics interface - a menu command allows the user to
switch between mouse and digitizer). 'Pages' of score are read by the
computer from left to right, the duration of the page (in seconds or
minutes) being specified by the composer. Sensors underneath the the
graphics tablet send the information to the main computer for

processing; 1t 1s then made audible by means of a digital-to-analogue

One of the main advantages of a system such as this is its accessibility to
composers having little or no computer experience. The basic
functions of the system can-be learned in a matter of hours. In
particular, the fundamental ability to relate a visual gesture - drawing -
to an audible one - sound - makes reference to traditional methods of
music-making with which composers are generally more familiar.
Thereafter, the composer must experiment to find the 'drawings’ which
correspond most closely to the sounds he wishes to create. This is by
no means a simple task: all the pitfalls discussed so far in relation to
composing with new sounds, in particular that of inventing sounds
which are acceptable perceptually as well as artistically, are still open
to the composer using the UPIC, although the possibilities of real-time

drawing, performance and editing offered by the current system do

speed up the nevitable process of trial-and-error.
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Questions of Performance

So far the innovations brought b); electroacoustic music have only been
discussed in relation to the composer's quest for new materials and new
ideas. Mention has been made of the challenge presented by the
musical neutrality of electronic equipment; the composer cannot assume
that the new sounds produced by these 'instruments’ will automatically
fit into a piece of music, any more than he has ever been able to assume
that a given set of composing rules, rigidly applied, will produce an

aesthetically satisfying result,

Perhaps the most consistently challenging piece of equipment has been
the tape recorder. Some reasons for this have been noted already.
What we have ignored up to this point are the implications that tape
(analogue or digital) in particular and technological developments in
general have had on performance a traditionally vital element in the
process of musical communication. From the earliest days of
electroacoustic music the role of live ﬁerformance has been brought
Into question, both by the desire of some composers to do without live
instrumentalists altogether through the medium of tape composition,
and also by the developrnent of new, electronic 'instruments' which are
a breed apart from the traditional musical instruments with which

composers, performers and listeners are more familiar.

Magnetic tape combined the facility for sound manipulation with that of
recording. It was thus better suited than the original 78 rpm discs for
Schaeffer's experiments with objets sonores, preserving in isolation
sounds which could then be chopped up, played backwards played at
different speeds, played without attack, and so on; it was equally useful

for the precise realisation of Stockhausen's serial structures and sound
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aggregates, or Ligeti's superimposed layers of sound. Until the arrival
of digital recording, magnetic tape was the best medium through which

to explore the niceties of - timbral contrast between acoustic and

synthetic sound. -

Pieces for tape alone arguably demand more of the composer in terms
of structural emphasis and more of the listener in aural concentration
than any other musical medium because they bypass the performer,
thus precluding the possibilities of interpretation and spectacle which
usually assist the listener in his understanding of the work:
Electronic sounas are ceﬁainly perceived more attentively, because
through their very novelty in relation to what is the norm they invoke a

more contemplative state, linked to a greater psychological alertness.
What 1s not yet assimilated holds our attention fatally more than what

already is.31

Tape provided a useful tool for realising the composer's desire to
exercise complete control over his composition - performance and the
act of composition became one and the same in the studio: in fact, tape
appeared to remove the need for a performer altogether. Thus, the
additional problem of finding or inventing instruments (in the
conventional sense) on which this music might be played seemed to
have been overcome. This raised fundamental questions about the
nature and role of performance in musical communication, from both

the listener's and the composer's points of view.

In particular, the question of interpretation raised its head, in the sense
that all elements of unpredictability had to be written into the music.

Apart from the influence of external factors, such as the acoustics of

different auditoria, the number and distribution of speakers, or the
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effect of using different equipment, a 'performance' of a piece of
electroacoustic music on tape could be guaranteed to be the same each
time. The explosion of ideas fuelled by the use of chance procedures in
performance and composition doubtless contributed to some degree to

the disillusionment felt by some composers working with tape,

especially at that stage of technological development when so many
hours of labour were rewarded by so few seconds of sound. For
Pierre Boulez in the 60s, the idea of a definitive performance of a
work became artistically unsatisfying; the 'closed cycle' aesthetic
associated with traditional Western music ceased to have relevance and
gave way in his mind to the concept of 'labyrinth’ structures with more
than one path. Significantly, increased contact with performers during
his conducting career, and especially the 'Domaine musical' series gave
him an insight into those parameters of music which had particular

communicative power:

o

It is not possible to introduce phenomena of tempo into music that has
been calculated only electronically, in terms of segments of time - lengths
expressed 1n seconds or microseconds, and so on. Here one cannot
speak of tempo because the modifications are imperceptible; there is
always a calculation of duration which introduces a completely different
relationship with musical time......If, for instance, we were to analyse a
pianist's rubato, even in familiar music...it would be interesting to
calculate the exact durations in terms of some scale or other - perhaps a
series of rubato semiquavers - and to see how this rubato is related to
harmonic or melodic functions. We should find that the nuances were so
delicate and so fleeting that it would be impossible to play them twice in
exactly the same way; it is a category that eludes measurement....The
concept of tempo 1s a concept of ‘error'. You deliberately make a mistake
in the numerical data, and that is what introduces the idea of
psychological tempo. If you try to introduce the idea of error artificially
into a machine 1t will produce fixed errors, which will be uninteresting for
that very reason. In the psychophysiological phenomenon that we call
performance, ‘error’ is an interesting factor because it always takes a

different form.32

Boulez's early electronic works, 'Etude sur un son', 'Etude sur sept
sons’, (1951-2: both studies in rhythm) and 'Poésie pour pouvoir'
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(1958), have all been withdrawn largely for this reason; in

'...explosante-fixe...' (1972) the electronic component was deployed for

completely different purposes:

...In this work [...explosante-fixe...] I have tried to entrust to acoustical
transformation the very principle of communication in chamber music
where 1t does not exist either on the geographical or the natural level.
Transformation then becomes an element in composition and its
appearance 1s central to organisation and composition, rather than to

preoccupations with sonority.33

The concept of interpretation in live performance, and the importance
of the correspondence between physical gesture and sound are
constantly being re-evaluated. The combination of live instrumentalist
or ensemble and tape has enjoyed prolonged popularity presumably for
this reason, although the medium presents numerous musical and

technical problems to composers and performers alike.

Instrumental gesture, together with vocal utterance are universal
attributes of music, and by their very nature imply human interaction
with sounding objects. Furthermore, until the invention of recording,
they accounted for the total sounding repertoire of music.- Any other
sounds, such as the sounds of nature, could be incorporated into music
only 'through instrumental or vocal imitation. Hence the position of the
performer has always been of great importance in communicating
musical information to a listener. By contrast, the tape medium need
not rely upon instrumental gesture, nor vocal utterance, but can make
use of any sound, whether of human origin or not. Thus the combined
resources of performer and tape present the composer with various
choices: for example, the tape material can be made to mirror the
gestural characteristics of the instrument or instruments, or the

instrument(s) can be-made to depart from their gestural repertoire to
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imitate the tape material. Jonathan Harvey's ‘Bhakti' (1982) is an
example of the first choice; Denis Smalley's 'Clarinet Threads' (1985)

is an example of the second.

In music of this sort, it is assumed that the two parts (tape/instrument)
must relate to each other to some extent. A typical technical difficulty
encountered in works for performer and tape is that of coordination.
Against the strict speed of a tape recorder, the performer misses the
opportunity for minute variations and fluctuations (not to mention
unintentional errors) which are afforded him by a suitably sensitive
human partner. (Research into computer accompaniment is being
carried out, notably by Roger-Dénnenberg34, Barry Vercoe35 and
others, using techniques drawn from artificial intelligence, but so far
only in the realm of realising conventional scores. For electroacoustic
music, the advent of real time digital signal processing and interactive
software has improved matters, so that specific gestures in the live
performer's part provide 'cues’ for stored material in the computer to.
be played, or for transformation processes to be initiated.  The
performer 1s thus at liberty to play the same music in many different

ways without jeopardising his coordination with the electroacoustic

part).

Balance between tape and instrument(s) is notoriously tricky and
depends largely on factors which are often beyond the control of either
the performer or the 'diffuser’ - for example, the equipment at their
disposal. Pieces which use the tape recorder's record and playback
facilities simultaneously in performance (of which there are numerous
examples - Roger Smalley's 'Echo III' and Jonathan Harvey's

Ricercare una melodia’ are just two) are perhaps the worst of all, as
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any performer who has had to contend with a missing channel, or

obstinate feedback noises re-iterating through the cycle will testify.

As already suggested, works for tape alone tread a different path from
the conventional route of musical communication (composer -
performer - audience). However, there have been many attempts to
provide new instruments which do bear some functional resemblance to
the traditional orchestral ones. These have either been quasi-orchestral
instruments with typical pitch and dynamic capabilities controlled by‘
electronic tone generation, or else devices by which to control and
manipulate a different kind of sound material. Leaving aside
commercial synthesizers for the moment, few of theée in either

category have enjoyed prolonged success, the celebrated exception

being the ondes Martenot whose longevity has only been assured by the
greatness of pieces like Messiaen's 'Turangalila Symphony’, not by its
intrinsic value as a musical instrument. Recent experiments have
involved creating instruments with which to 'perform’ music stored In
a computer, but as the sounds are not peculiar to the instruments, pieces
of music can only be said to have been written for them in the sense
that they have been conceived to take advantage of a particular kind of
gestural control. The instruments do not characterise the sounds, but

merely define their articulation.

Examples of this kind of instrument include Michel Waisvisz' 'Hands',
aluminium frames provided with sensors which detect movements of
the soloist's hands and send information via MIDI36, the Musical
Instrument Digital Interface, to trigger sounds stored in digital
synthesizers37; and Max Mathews' 'Daton’, a flat square surface, struck

with the hand or a mallet, which is interfaced with a personal
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computer: the location and intensity at which the surface 1s touched
sends information to the computer which affects the output of the score

stored in it.38

A musical instrument, however, is more than a means of imposing
gestures onto sounds. Traditionally, the sounds themselves are a
product of the physical properties of the instrument, and are uniformly
recognisable across a wide range of pitches and despite subjection to a
variety of articulations. Listeners to music played on traditional
instruments can assume that a given instrument will produce sounds
which not only relate timbrally to each other, but also relate to the
means of their production (plucking a string, blowing down a tube,
hitting a skin, etc): as Denis Smalley has noted3?, this is how a
performance practice evolves. It-is partly for this reason that
composers of electroacoustic music need to create 'families’ of new
sounds which the listener can learn to identify. Unfortunately, the
combination of specific physical and technical characteristics with an
identifiable and uniform sound world in a new Instrument seems very
difficult to achieve. The 'Hands' and the 'Daton’, as well as
commercial synthesizers which can produce many different kinds of
sounds at the touch of a button or key, are therefore only 'instruments’
in the sense of being tools which the composer can use to flesh out his
ideas. Devices like MIDI wind or guitar controllers give the
performer access to a whole range of sounds which do not necessarily
have any links with the gestural characteristics of the performance: for
example, a plucked string could trigger-a clarinet sound. This
phenomenon has already become commonplace in pop music, and its
implications for the role of performance in musical communication are

fascinating.
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The development of MIDI has had a profound effect on many
composers of electroacoustic music, especially those who have an
interest in live performance (both Trevor Wishart and Jonathan Harvey
are examples, though arguably with different motivations). The main
aim behind the development of MIDI was to allow commercial
synthesizers to be connected together so that the same control and
performance information might be sent to more than one instrument.
Sound samples may also be sent via MIDI. All digital synthesizers are
now equipped with-MIDI, (and nearly all analogue synthesizers can be
converted to handle MIDI information), many computers are MIDI-
compatible, and mixing and sound processing may also now be
controlled by MIDI protocol, so the possibilities of setting up quite

complex networks of instruments are quite challenging.

However, MIDI does have disadvantages. For example, it is a serial
interface, which means that only one bit of information may be
transferred at a time: thus, the extent to which it can handle the
increasing demands placed upon it by composers seeking to extend its
uses in a given context is limited by its relatively slow speed and
method of communication. Furthermore, the fact that MIDI protocol
was originally designed with commercial music (which tends to be
note-orientated) in mind means that most MIDI software packages and
hardware do not lend themselves to development and adaptation within
the broader field of electroacoustic music. While some composers are
happy to use MIDI and MIDI-based equipment as a flexible alternative
to composing with tape, others, like Denis Smalley, are not impressed
by the relatively poor sound quality and limited gestural potential of

many commercial machines (the majority of which are still designed
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with the piano-type keyboard interface), and prefer to sacrifice

immediacy in favour of systems offering more refined control.

As has been suggested, the relationship between the composer and the
technology he uses is a complex issue. The choice a composer makes of
one system over another may be influenced not only by the facilities
offered by the machine or program, but also by the ease with which he
learns how to communicate his musical i1deas through. it, the
opportunities presented to him of expérimenting with alternative
technologies, the constraints of limited working time, the requirements
of his performers (if there are to be any), the difficulty of obtaining
performances, budget, and many other considerations. Some find
themselves obliged to favour one particular kind of technology if none
other 1s available to them; others choose to confine themselves to one
machine in order to make creative use of its limitations. Few are in the
position of Jonathan Harvey, who has profited from numerous
commissions and invitations to the different computer music institutions

of the world, and who has had access, therefore, to a wide variety of

systems (and technical advice).

All three composers under discussion have written works for tape
alone, and for tape and live performer(s). The tape medium is of
prime 1mportance for Denis Smalley, who has written almost
exclusively electroacoustic music since his early participation in the

composition course run by the Groupe de Recherches Musicales in
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Paris. Smalley's overriding musical preoccupation is with the
morphology of sounds, that is, the dynamic shaping of sounds in time
(he has devised a complete musical syntax based on this, outlined in

chapter two). Such pieces as he has composed for tape and instruments
(for example, 'Clarinet Threads' (1985) and 'Piano_Nets' (1990)) are
concerned primarily with exploring particular aspects of the sonorities
of the live instrument and their dynamic articulation, in relation to
those of the tape part, rather than with the concepts of communication
through live performance described above, or with any aspect of
instrumental tradition. He is more inclined to use instrumental sounds
as source material only, often transforming them beyond
recognisability in a work while retaining enough of their gestural
characteristics or timbral richness to avoid distancing the listener.
These morphologies, isolated and categorised in his syntax, then
become Smalley's compositional building blocks: sounds are
transferred from one work to another, just as notes and rhythms would
be between conventional pieces of music. This technique, and 1ts
implications for Smalley's musical structure and style, are discussed 1n

chapter three.

By contrast with Smalley, both Jonathan Harvey and Trevor Wishart
have retained a strong interest in instrumental and vocal writing.
While this has not precluded the use of tape in their compositions (both
have made significant contributions to the genre), they have each been
drawn to live electronics and commercial technology as well. In
Wishart's case, this 1s due partly to expediency. As a 'freelance’
composer, not attached to a university music department or other
teaching establishment as so many composers are, his access to

institutionalised computer music facilities has been limited (his piece
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'Vox §' is an exception, having been commissioned by, and realised at

IRCAM). Whilst commercial music technology has been a necessity
for Wishart, on the other hand, it has also proved appropriate for some
aspects of his style. His desire to illustrate levels of social interaction
through music has led him to make thorough investigations of the
concepts of gesture and utterance, particularly through the medium of
extended vocal techniques, and he has written at length on this, and
related subjects (see chapter two). Live performance, especially of a
dramatic or theatrical nature, is a powerful way of reflecting social
phenomena for Wishart, and commercial equipment has provided
appropriate resources in the form of readily available real-time signal
processing, and so on. On another leveli, he recognises the links
between this kind of technology and the popular music scene, and has

used it in that context ('Vox 6' is a piece of rap, for example).

For Jonathan Harvey, the question of man-machine communication has
not been of too great a significance, since he is happy to work with
computer technicians to obtain the results he desires from any
particular system. In any case, much of his compositional work is done
away from the studio, reflecting perhaps his background in
conventional composition and his preference for thematic working, so
his use of technology tends to be in intense short periods rather than
over a length of time. The accessibility of commercial equipment has
nevertheless been a welcome development to him; live electronics
feature frequently in his recent compositions as instruments (usually
keyboards) 1 an ensemble, and as real-time signal processing in a
manner similar to Wishart's. In these cases the electronics have been
used to suggest an extra dimension to the traditional instrumental

resources, as a means of conveying the existence of an extra spiritual
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dimension over and above the human experience (an interpretation of
Harvey's spiritual concerns is given in chapter two). Their
participation in the instrumental discourse is an important starting point

from which to develop this metaphor of expansion.

The idea of 'transformation' suggested by this use of commercial
technology finds another medium in timbral transformation. Much of
Harvey's music experiments with the inner structure of sounds and the
boundaries of their perceived identities, though for this purpose he has
made use of more sophisticated music technology than that available
commercially. 'Mortuos Plango, Vivos Voco' (1980), ‘Bhakti’ (1982)
and 'Ritual Melodies' (1990) were all composed at IRCAM (with the
assistance of its technical experts in each case), and all resort to the tape
medium wholly or partly, since the degree of sound manipulation
desired, and the synthesis techniques and interpolation procedures used

were not possible to achieve in real time.

The various uses to which Smalley, Harvey and Wishart have put the
technology at their disposal will be discussed in further detail in
chapters three to five. Having established some of the fundamental
issues of the genre of electroacoustic music, we now turn to the

individual concemns of these three composers, as expressed through

their writings.
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CHAPTER TWO

Theories and Ideas

New music and new ideaé about music have always provoked
controversy. With that colntroversy has come artistic and musical
debate, often expressed in writing whether in the form of theoretical |
treatises or impassioned manifestos. Over the centuries cbinposers
have been moved to justify their artistic visions and rationalise their
musical language, both to their fellow artists and, increasingly, to the
general public, whose demand for explanations of the new music has
grown 1n accordance with the proliferation of styles and techniques

which have evolved.

In the twentieth century,“ the development of recording and
broadcasting has presented a paradoxical situation for musicians and
composers. While the audience for music has increased enormously
through access to recordings or live transmissions of performances,
which might suggest the possibility of more widespread dissemination
and understanding of new music and musical ideas, the more ready
availability of favourite works for the musical 'consumer' which has
resulted has meant téhat the need for new music, at least to some
listeners, has become less pressing. In addition, these technoidgidal

developments have nurtured the evolution of today's pop and rock
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music, the tonal language of which is usually far removed from that of

contemporary 'classical' music. As a result of such factors the broad
musical public has become increasingly removed from the language of
contemporary music and, with the exception of devoted new music

fans, arguably more hostile towards it.

In such circumstances, it is hardly surprising that the radical
innovations of electroacoustic music should have attracted a relatively
small audience. Nor 1s it surprising to find that composers of
electroacoustic music have contributed significantly to the written
literature, if only to explain how they became attracted to the medium
in the first place. The huge variety of expressions to which the
electroacoustic medium lends itself, ranging from the most familiar
pop music to the most unfamiliar manipulations of concrete or
artificially generated sounds, guarantees a similar diversity in the
writings of electroacoustic composers. . This chapter studies those of
Denis Smalley, Jonathan Harvey and Trevor Wishart, whose
contributions to the literature as well as to the repertoire of
electroacoustic music are of interest not only for insights into their own
musical preoccupations but also as reflections of the diversity of the

electroacoustic medium itself.

Denis Smalley 1s not a composer of instrumental music in the
traditional sense. A student of the Groupe de Recherches Musicales in

Paris, and influenced by the thinking of Schaeffer, his musical concemns

have been with the structural implications of sounds, whether
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instrumental, acoustic or electronic. Of the three composers under
discussion, his sound world and compositional aesthetic are possibly the
least accessible to the 'uninitiated’ listener, so it 1s with his concept of

'spectro-morphology'l that this chapter begins.

Spectro-morphology

Smalley has devised a complex and exhaustive new syntax of
electroacoustic music, giving it the title 'spectro-morphology’. He is by
no means the first composer to have attempted to classify the sound
material of electroacoustic music. Schaeffer, for example, aimed to
find a wa:-y of categorising every sound type, and made an important
distinction between 'the complex spectrum associated with a sharp
attack or an abrupt change in content [and] the more ordered, slowly
changing spectrum usually associated with the body and decay'.2 Brian
Fennelly, in_ his search for a descriptive language that would assist 1n
the analysis of electroacoustic works, attempted to provide 'a
systematic, straight-forward means for the concise identification and
characterisation of sounds encountered in the tape literature'3 by

inventing a flexible formula to indicate details of a sound's timbre

and envelope.

While Schaeffer's and Fennelly's classifications concentrated
particularly on the body and decay sections of individual sounds,
Smalley's taxonomy includes a catalogue of 'motion types' and
'structuring processes’ which covers everything from the fundamental

spectral characteristics of the smallest sound object to its compositional

implications in a piece. An outline of Smalley's classification, as
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elucidated in his chapter in "'The Language of Electroacoustic Music'

(see note 1) 1s useful at this point. It comprises a discussion of the

following:

a) spectral typology (ie basic sound types);
b) morphology (ie the dynamic outline or envelope of an individual

sound event or string of events); -
c) motion typology (ie the real/implied movement of sounds in a
real/implied space); | |
d) motion style (ie internal details of motion typology);
e) structuring processes (ie levels of compositional focus); and

f) space

These are summarised in the following pages. Page numbers in
brackets indicate the relevant section in Smalley's article from which
this summary 1s drawn. (The terms which Smalley coins for this
discussion may seem abstract and even unrelated to music, a fact which
can be distracting for the listener wishing to discover more about the
ideas behind Smalley's works. However, useful analogies can be found
between these terms and concepts from traditional composition, and I

have indicated these where possible.)

Spectral typology (pp. 65-68)
Smalley defines three basic spectral types (note, node, and noise) as

central reference points':

1. a 'note’ involves perception of discrete pitches;
2. a 'node’ 1s a band of sound which resists specific pitch identification

but i1s nonetheless perceived as a unified resonance - instrumental

sounds such as cymbal clashes are good examples;
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3. a 'noise’ has no recognisable pitch content even though it may be
'coloured’ - such sounds often have granular qualities, and Smalley

cites wind and sea sounds as typical examples.

Smalley refers to the continuum between the extremes of note and noise
as the 'pitch-effluvium continuum', where ‘effluvium’ signifies a state
in which no discrete component sounds may be distinguished (compare
the idea of pitch-noise continuum in granular synthesis described in
chapter one). Effluvium in a musical work requires a shift in the
listener's aural focus from low- to high- level, ie. from perception of
structural units to considerations of their global shaping in the piece

(see later).

Morphology.(pp. 68-73)
From three 'morphological archetypes' based on the dynamic shapes of

traditional instrumental sounds ('attack-impulse', 'attack-decay’,
‘'sraduated continuant'), Smalley derives many variations. He makes a
particular distinction between morphologies which are typically
instrumental and those which are typically synthetic, citing linear onsets
and decays as good examples of the latter (although it should be said
that these are not always easy to distinguish aurally from the

exponential patterns of natural sounds).

In discussing the linking together of different morphologies in a piece
Smalley also notes that, depending on the spectral or dynamic
movement in a sound during its contiiluant phase, the termination of
that sound may 1mply or even act as a new, attack, and thus have a dual

function. The 1dea that there should be structural implications within
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sounds 1s a common theme in Smalley's writings on electroacoustic
music: the internal structure and spectral evolution of individual sounds
are understood to have important implications for the use of those
sounds within the larger framework of a composition. This is not too
unfamiliar a notion 1if we compare it to the structural use made of
motifs in conventional classical composition - the difference is that in
electroacoustic music there are no commonly accepted low-level units
from which motifs may be made; hence the emphasis on the interior
makeup and gestural characteristics of individual sounds for this
information. - The interior qualities of sounds account to a large extent
for the preoccupations of many composers of electroacoustic music

including Wishart and Harvey, whose use of the resource is examined

in more detail later.

An interesting observation made on this subject by Smalley refers to
the complexity of our perception of morphologies in different contexts.
He describes a possible musical passage in which accelerating attack-
impulse sounds would be perceived firstly as isolated events, then, as
the speed increases, as events within a larger unified sound, then as a
'grain’ where individual sound events no longer have a separate
identity, and finally, when the speed is too great for individual attacks
to be heard at all, as a sound mass whose makeup is of less importance
than the higher-level shaping which is imposed upon it in a broader
stretch of time. This phenomenon has parallels with the perception of

individual pitches in a complex spectrum, as described above, and

Smalley refers to it as the ‘attack-effluvium continuum'.
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The three phases of a morphology, as defined by Smalley - onset,

continuant, and decay - have analogies in larger-scale structuring

processes (see later).

Motion types (pp. 73-77)

When we listen to sounds or musical sequences 1in conventional Western
music we tend to interpret them as having 'direction’. Any change In
pitch, dynamic, harmony (in the tonal functional sense), tempo or
rhythmic patterning may be interpreted in this way: thus melodies
move ‘upwards' or 'downwards’, rhythms propel the music ‘forwards’,

volume 'grows’, leading notes 'lead’ and so on.

We deduce similar kinds of information from the sounds in our natural
environment: loud sounds are alarming because they suggest the
proximity and size of the thing making the sound; short, sharp sounds
suggest sudden physical gestures such as a downward blow or a scream;
repetitive or continuous sounds may suggest a system at rest or at peace
(a cat purring, people snoring), or a being or an object revolving
around a central point (a lassoo being swung around the head, an egg
rolling around in a pot’). We have noted this point in the previous
chapter, with reference to the growing understanding of the

relationship between physical (instfumental) gesture and the quality of

acoustic sounds.

In all these cases, there 1s a perceived change in the nature of the
sounds, either individually and internally, or in relationship to other
sounds. It may be the musical texture which alters (such as a melody

becoming a contrapuntal web), or a single line which develops (such as



57

a drone becoming rhythmically articulated), or a gesture which

surprises or interrupts an otherwise steady sound. Smalley accounts

for these through his definition of 'motion types'. He writes:

Spectro-morphological design on its own, in controlling the spectral and
dynamic shaping, creates real and imagined motions without the need for

actual movement in space.?

Smalley defines three motion types: 'linear’, 'curvilinear and
'eccentric/multi-directional’. Linear and curvilinear motion types are
subdivided into two further groups: 'uni-directional/bi-directional’ and

'reciprocal/centric’ or ‘cyclic', respectively.

These are subdivided again for greater clarity. For example, uni-
directional linear motion types are the ascent, descent and plane - these
can be interpreted in terms of pitch (eg glissando), intensity (eg
crescendo/decrescendo) and so on, and form the basic motion types of
Smalley's composition 'Pentes’. Bi-directional linear motion types
include convergence and divergence of sounds or sound streams
(otherwise known as contrary motion). General linear motion also
allows for the phenomenon of 'refraction’, by which Smalley means
linear motion deflected off course or changing direction (usually
effected by abrupt changes in the implied speed of motion, or
interruptions at a peak/trough) - the most common example of this

motion type would be the Doppler effect.

Curvilinear motion is essentially an extension of linear motion since it
links three phases - ascent/peak/descent, or the reverse,

descent/trough/ascent. Shapes may be wholly or partially symmetrical,
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(Smalley's term is 'reciprocal’), or may focus on a central point, thus
becoming ‘centric’ or ‘cyclical'. Varieties of curvilinear motion
include ‘'oscillation’ (alternation between two points), ‘undulation' and

‘convolution’ (forms of reciprocal motion).

Smalley's comments on centric reciprocal motion are particularly
interesting, firstly because of their direct reference to his piece
'Vortex' (the title refers to a specific motion type distinguished by
Smalley), and secondly because of their acknowledgement of a very
direct way in which electroacoustic music can alter and develop the

way we listen to music:

Focus on a central reference point is implied in centric motions, either
radiating from a centre, or converging on it. This does not mean that a
central point has to be represented by an actual sound, just that we
surmise the existence of a central focus from the surrounding motion
tendencies. In visual terms, centric motion is commonplace. But music,
thought of in terms of time, and conditioned by notational practice, moves
through successive stages in time, from left to right, thus seeming to
prohibit any analogy with our visual scanning, which can shift
backwards and forwards across a moving object. The musical solution
lies in the cyclic nature of centric motions related to short-term memory.
The recycling of motion allows us to re-perceive and therefore inculcate
its turning shape and continuity in a series of film-like frames and surmise

centricity as a result.”

Smalley offers five interpretations of centric motion: 'centrifugal’,
'centripetal’, 'pericentral’, 'vortical' and ‘'helical', which he uses to
express different relationships of motion types to the central focus -

revolving around, tlying away from, moving towards, etc.

Eccentric motion, Smalley's third category, contains ambiguities. Both
linear and centric motion types may be discerned within eccentric

motion, hence Smalley's alternative definition 'multi-directional’. The
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subcategories he defines, such as ‘accumulation’ and 'dissipation’, are
what he refers to as 'growth processes’ which involve textural
transformations. In such cases, it is not so much the outer, delineating
shapes of the sounds which have significance, so much as the changing
complexity of the sound mass itself: an example from the conventional
repertoire might be Ravel's '‘Bolero', which, despite the obvious motion
type of the enormous crescendo, can be regarded as an ‘accumulation’
of sonorities within a basically unchanging harmonic and rhythmic
structure. Such motion types therefore have structural as well as

motional implications.

Motion Style (pp. 77-80)

This describes the internal characteristics of a motion type, that is, the

way different morphologies combine within a motion type.

A texture made up of a single morphological type is described by
Smalley as 'monomorphological’; if several types are present, the
texture is ‘polymorphological’. In the latter case, it would be possible
for separate bands of sound to be perceived and followed within a
musical passage, in a kind of electroacoustic polyphony: this 1s what
Smalley calls 'streamed motion'. 'Flocked motion', on the other hand,
describes a texture which is uniform, where the ear follows the
movement of the whole rather than isolating component strands:

flocked motion is therefore monomorphological (or homophonic).

Pitch perception undoubtedly plays a role in our ability to grasp these
sound phenomena, especially where 'polymorphological’ textures are

concerned. In particular, a 'stable pitch-space setting', or an area of
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consistent (not necessarily static) tessitura, may be an effective means
of concentrating attention on that which contrasts with it (compare the
function of traditional pedal notes below or above a changing harmonic
sequence). Smalley mentions the use of drones, which have taken on
these connotations In electroacoustic music: this technique is a strong

feature of much of his own music, for example in 'Pentes and

'Vortex'.

Structuring Processes (pp. 80-89)
Smalley prefaces his remarks on structuring processes with a comment

on the traditionally accepted view that musical structures are built from
commonly understood and consistent low-level units (see earlier
discussion of morphology). He points out that electroacoustic music
can not be composed or listened to in the same hierarchical way as
traditional music, precisely because there is no universal low-level unit,
but only frames of reference within each individual composition.
However, Smalley maintains that the composer's task remains to
provide different levels of focus within a work so that the musical
experience may be fresh and new each time a piece is heard. This is
possibly one of the most difficult lessons for the composer of
electroacoustic music to learn, since, as he puts it,

The composer has to surmount all the preoccupations and distractions of
the fabrication process to become the subject of his or her own musical

experimentation - the universal listener, the surrogate for all listeners.6

According to Smalley, the passage of time in (electroacoustic) music is
marked out by means of gesture and texture, the one contrasting with

or even making up the other (we have noted how a sinkgle sound may be
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perceived as an event in its own right or as part of a larger sound mass,
depending on its context). However, 'gesture’ is not always easy to
define outside the boundaries of instrumental or common notational
practice - 1s the sound of a flock of birds suddenly taking to flight a
gesture or a texture or both? Smalley provides a definition in terms of

'surrogacy’, as follows.

When we hear an instrumental sound, we are able to deduce from its
spectral characteristics that it relates directly to an output of physical
energy: this 1s first-order surrogacy (the flock of birds would therefore
be interpreted as first-order surrogacy also). When a sound is heard
which is not recognisable as having come from an instrumental soﬁrce,
but which retains spectral characteristics typical of those imposed by an
output of energy, this is second-order surrogacy. Remote surrogacy 1s

encountered when a sound implies no physical cause, and thus has to be

subject to ‘psychological interpretation’.

While this explanation may seem highly theoretical, it allows Smalley
to make an important point about what he sees as one of the failings of
much electroacoustic music. In defining the concept of 'dislocated
surrogacy’, Smalley criticises electroacoustic music which ignores the
necessity for artificial sounds to retain or copy the gestural qualities of
natural or physically produced sounds. Research in pyschoacoustics has
proved the significance of this phenomenon, as noted in the previous
chapter (the subject provides a particularly interesting area of
discussion in relation to the music of Jonathan Harvey, one of whose
aims has been to use the electroacoustic medium precisely in order to

escape from the 'physicality’ of sounds - see later).
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In contrast with gesture, which, by its very nature, suggests goals,
beginnings, ends and directions, Smalley defines texture as being
concerned more with stasis: attention is directed inward to the
movement within a sound rather than outward towards the external
shape of a sound (so it is possible to talk about the texture of 'a
particular gesture). Music is very rarely without both of these
phenomena, often at once, and their relationship to each other
throughout a composition is, Smalley believes, the primary means of
controlling the levels of focus mentioned earlier as the prerequisites of

a satisfying musical structure. )

Smalley projects the three phases of morphological design - onset,
continuant, and termination (see earlier) - onto the level of structural
function. An anacrusis, for example, is a kind of onset, and a transition
is a kind of continuant. A statement is another kind of continuant,
whereas a plane or a resolution are forms of termination. The
ambiguities inherent in such definitions give rise to a richness of
interpretation, and Smalley argues that without such correspondences
between micro- and macro-level structures a work's coherence and

ultimate success may be jeopardised:

...it has been argued...that any dissatisfaction with structural functioning
can be traced back through the formative notions of gesture and texture to
the spectro-morphological sources from which structural functions are
projected. The triple-group concept of structural functions is not the
invention of electro-acoustic [sic] music. It1s inherent in our experience
of time passing. Even if in the extreme bifurcation of modern musical
language spectro-morphology seems to sweep aside traditional musical

notions the foundations of structural functioning remain.”

This point is discussed further in chapter three.
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Space (pp. 89-92)

Smalley concludes his chapter with a brief discussion of space, a subject
which introduces the listener as an important part of the musical
equation. He divides the concept of space into five categories, ranging
from the physical environment in which a composition 1s performed to
the spatial analogies suggested by spectral distribution within sounds.
The first three categories are common to all music: 'spectral space’
might be understood as 'tessitura’ in conventional music, and refers to
the spread of frequency components across the duration of a work;
'time as space' refers to the psychological perception of time which
fluctuates according to the density and flow of events perceived; and
'resonance’ derives from the physical resonating properties of vocal
and instrumental resources, which imply what Smalley calls an 'inner
space’. The 'resonance' of an acoustic sound suggests particular
spectral qualities imposed by the means of production, and Smalley
extends the concept to that of ‘resonance structures’ which a composer
might create in the studio by hamnessing the spectral characteristics of

'resonance’ to form elongated textures.

Smalley's fourth and fifth categories - 'spatial articulation' and the
'‘transference of composed spatial articulation’ - are closely linked and
are peculiar to the electroacoustic medium. These describe the
behaviour of sounds within an acoustic environment, which may be
determined by the composer and/or by the 'diffuser’ of a piece.
'Spatial articulation’ refers to the way in which sounds are perceived to
interact with each other 1n an implied spatial setting, this setting being

subject to manipulation according to the composer's use of
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reverberation to suggest different reflective surfaces, and so on. Thus,
for example, a sound may be presented in a sequence of spatial settings
which cause the sound to be interpreted in different ways. Smalley's
final category accounts for the combined effect which different
auditoria and different electroacoustic equipment may have on a given
piece as 1t is heard by the listener. The characteristics of this 'listening
space’ offer room for creative interpretation on the part of the
performer, or 'diffuser’ of an electroacoustic piece, and, in the case of
works for tape only, provide the only variables which are likely to
distinguish one performance from another. Smalley even goes so far as
to suggest that this fifth dimension of 'space’ may be the final
determinant of a work's success or failure:
In a medium which relies on the observation and discrimination of

qualitative differences, where spectral criteria are so much the product of
sound quality, this final act [of diffusion] becomes the most crucial of

al].8

Smalley's concept of spectro-morphology 1s a composer's analysis of
the interrelationships between sounds. It indicates those aspects of
sounds which lend themselves to manipulation by a composer within a
musical work, rather than to offer an explanation of the effect of
sounds on the listener's imagination. His comments on the subject of
space only hint at the complex nature of the listener's response to
sounds, and he has written elsewhere? on this subject, taking as his lead

Schaeffer's concept of the 'acousmatic' and his definition of four

listening 'modes'.10
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The ‘acousmatic’ also features in Trevor Wishart's writings on music.
Broadly defined, it 1s the phenomenon of listening to any sound without
seeing 1ts source (the term has its origin in:the practice of the
Pythagorean Acousmatics, who listened to lectures delivered from
behind a screen in order to avoid visual- distraction from the verbal
communication). Wishart's theories are based on the significance
attributed by the listener to the imagined source of any perceived
sound. Distancing himself from what he sees as 'intellectual' music-
making (particularly if clever notational devices appear to be an end 1n
themselves), he is concerned almost exclusively with the aural response
to music and sound. Of key importance to his compositions, therefore,
is that most powerful of musical and emotional resources, the human
voice. For Wishart, the communicative role of music 1s paramount;

from this he derives his whole approach to composition, outlined in the

following pages.

Utterance and Landscape

In his article 'Sound Symbols and Larkldscapes'11 Wishart asks the
question: 'is there a natural morphology of sounds?'. Referring to tﬁé
generalised onset-continuant-decay pattern of a typical sound envelope,
he claims that the way in which a sound behaves during the continuant
phase of its evolution gives the listener important information about
both the sounding system (eg. instrument + instrumentalist) and the
energy inpuf to it (action of the instrumentalist upon the instrumentj,
which, in turn, has implications for the listener's response to the sound.

This is similar to Smalley's idea of 'surrogacy’, as outlined earlier.
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Wishart makes a distinction in this article (p. 57) between intrinsic and
imposed morphologies: intrinsic morphologies are those which result
from the resonating properties of the instrument, like the long
continuation of a bell sound once the bell has been struck; imposed
morphologies are those, like a drum roll, which indicate that the system
continues to sound only by means of a continuous input of energy.
There are many levels on which an imposed morphology can operate:
for example, the morphologies of an electroacoustic work on tape may
be (and should be, according to Smalley) constructed in order to imply
notions of energy; in live performance, the link between physical
gesture and sound morphology is more obvious. Wishart writes:

The directness of physiological-intellectual gestural behaviour carries with

1t 'unspoken knowledge' of morphological subtlety which a more

distanced intellectual approach may not be aware of. This is not to say
that theorizing cannot lead to interesting results, but implies that it can lead

to a loss of contact with the realities of the acoustic landscape. 12

This statement leads us to Wishart's concept of 'landscape’ as a
significant dimension of a musical experience. A brief explanation of
this is included in 'Sound Symbols and Landscapes’, and a more
detailed account is in Wishart's book 'On Sonic Art' (from this point
on, page numbers in brackets refer to the book).!13 As we have noted,
listeners can usually detect with accuracy the instrumental sources of
the sounds they hear in a piece of music. This is not simply a question
of a visual stimulus supplementing an aural one, as is testified by people
whose first experience of music was of recordings or radio broadcasts
rather than live performance. Rather, it 1s the subconscious
knowledge, imparted by the spectral content and morphology of the

sounds themselves, that the sounds are of human origin which seems to
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be of significance. Whether a person is listening to a performance in a
concert hall or to a recording of a performance relayed over
loudspeakers, he 1s still aware that the sounds are produced by people
who are playing instruments. The fact that, in the latter case, the actual
source of the sounds is the vibrating cone of the loudspeaker, makes no

difference. Wishart's general hypothesis is that

the landscape of a sound image [is] the imagined source of the perceived
sounds.!4

Thus, the 'landscapes’ of the two situations above (instrumental music
in a hall, and instrumental music over a loudspeaker) are the same.
When we step into the realm of electroacoustic music, and especially
music on tape, the implications of this statement become clearer. The
composer may create and control the 'landscape’ of his composition in
a way hitherto impossible, having the ability to create and juxtapose
any sounds and to set them in any imaginary acoustic environment. In
fact, the very creation of that 'landscape’ becomes a musical and artistic
objective 1n itself. Wishart cites Luc Ferrarl's ‘Presque Rien no 1,
which 1s a recording of several hours of activity on a beach compressed
into about 20 minutes, as being a serious attempt to exploit 'landscape’

as a musical tool.

In his book, Wishart defines three characterising aspects of 'landscape’
(p. 76). These are:

i) the nature of the perceived acoustic space;
ii) the disposition of sound-objects within the space; and
iii) the recognition of individual sound-objects.
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Wishart's definition of an acoustic space includes everything from an
enclosure to an environment; it encompasses concert halls, cathedrals,
forests and valleys: any space in which a sound may be heard 1is
understood to be an acoustic space. All of these may be suggested by
imposing different reverberation times onto sounds, by placing sounds
in concrete relation to each other in the real space enclosed by
loudspeakers, by controlling the spectral evolution of the sounds (for
example, sounds heard in a 'dry’ acoustic, with a lack of high partials,
imply large, flat expanses), and many other techniques. Thus, the three
aspects of 'landscape’ are interrelated: the nature and disposition of the
sound objects will tell us something about the acoustic space, and the
perceived acoustic space will add a dimension of meaning to the sounds
within it - the similarity to Smalley's concept of spatial articulation (see

pages 63-64) is clear.

Wishart cites examples of imaginary 'landscapes’ where, for instance,
the sounds may be recognised as real but the acoustic space artificial, or
vice versa (p.79). He also mentions the possibility of a. 'surrealist
landscape’ where sounds and space are both real, but the relationship of
the sound images is impossible - one of his suggestions i1s a ‘duet’

between a whale and a wolf (p. 79).

The third aspect of 'landscape’, the recognition of sound objects, offers
particularly interesting possibilities if, for instance, sounds are not
recognised, or, conversely, are recognised despite extremes of
distortion. Aural ambiguities and and acoustic tricks can be exploited
to great emotional, metaphorical, or even political effect, as Wishart's

piece Red Bird' demonstrates (see chapter five). Partly for this
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reason, one of the richest sound sources, not only for Wishart but for
many other composers also, 1s the human voice. It is one of the hardest
sounds to disguise to the human listener, and also possibly the most
difficult sound of all to imitate artificially. Its presence in a musical
composition, whether alone or in a massed choir, is always particularly
powerful, and its modes of expression are almost infinitely varied. The
final large section of 'On Sonic Art'l> is devoted to the concept of
'Utterance', and human utterance in particular,- and Wishart's ideas on
the subject provide valuable insights into the use of the voice in musical

composition generally.

An understanding of the physical mode of production of voice sounds
necessitates a re-evaluation of Wishart's theories on morphology, as he
acknowledges (p. 123). The human mechanisms for making sounds are
so complex that it becomes difficult, if not impossible, to distinguish
between imposed and intrinsic morphologies, since the vibrating
membranes which would be responsible for the latter, and the
musculature used to articulate them which would be responsible for the
former, are not separate from each other. The difficult question of
intention now comes into play, since the extent to which a sound 1s
made voluntarily, if such a thing can be perceived at all, has a direct

influence on the way in which we interpret the sounds.

A~

In Wishart's discussion of types of utterances in 'On Sonic Art', the
question of intention features prominently. He divides utterance types

into the following categories:



70

Indicators (pp. 125-127)

These may be voluntary or involuntary, but are descriptive of a state.

The sound of thunder indicates the state of the weather.

Signals (pp. 126-127)

These are indicators which are perceived to have meaning. An
indicator to one listener may be a signal to another, The difference
between a signal and an indicator is as much to do with the way the.
sound is interpreted by a listener, as with the intention of the person
making the sound. For example, a cough could be interpreted as
indicative of a person's state of health, or a signal of a person's desire

for attention.

Totemics (p. 128)

These are sounds which distinguish one social group from another. In
the natural world, these may be understood to be the repertoire’ of one
species as opposed to another, over and above any particular features of
one particular creature's "utterances'. For a human equivalent Wishart
suggests musical styles, by which we differentiate between one social
group and another (eg. blues, punk rock, soul music etc). Wishart's

own piece, ‘Vox 6, which is in the style of rap, makes particular use of

totemics.

Repertoire (pp. 128-130)
In the case of the higher animals which can produce a range of sound-

objects, or a repertoire’ of sounds, questions of sequencing and
ambiguity come into play. Whereas for a creature which can produce

only one kind of sound, there will be a direct relationship between the
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manner of production of the sound and the state of the creature
producing tt, for higher animals, different sound emissions may be

interpreted on different levels and have a variety of implications

regarding the complex internal state of the animal itself. Furthermore,

information may be conveyed through the ordering, or sequencing of
these different sounds. In such a case, the individual sounds, whilst
retaining their own gestural information up to a point, become less
important as individual 'utterances' and contribute to a more complex
expression. These different levels do not amount to language, as

Wishart 1s careful to point out, but they do suggest concepts of macro-

and micro- structure which are familiar from both language and
musical studies. In such a context, a signal (ie. perceived meaningful

sound) may be used as a symbol.

Invention and convention (pp. 130-131)

Many Kkinds of utterance make use of what Wishart refers to as
'conventional syntax'. A sequence of sound events (such as a sentence)
may COnvey a certain sense or expression by virtue of conventions,
without the individual sound events (words) having to be associated
with particular states. However, within such a sequence we may still
respond to the individual, microstructural gesture in a direct way. In a
harmonic sequence in a passage of music, for example, a particular
chord may provoke a greater response in the listener than the other
chords, quite apart from the effect of the whole passage. An
individual's idiosyncratic use or abuse of conventions, musical or
linguistic, can be highly meaningful, since it will call into play the

expectations of the person interpreting the 'utterance’.

i
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Virtuosity (pp.131-133)

According to Wishart, western musical tradition generally conspires to
negate the concept of 'utterance'. Individual 'utterance’ becomes
subservient to group 'utterance' in performance, and musical gesture 1s
conventionalized. Not only does the expression of the composer's 1dea
become one stage removed from the listener by the level of
interpretation, but even the individual interpretation may be‘shared out
amongst many players and become even less direct again. However,
Wishart argues that 'utterance' reappears in the guise of virtuosity,
where the articulation of a conventionalised gesture may be refined and
personalised to a high degree. In addition, highly rigid, often totemic
structures (such as Blues) may also be a vehicle for personalised
'utterances' and open, despite the apparent restrictions of the style, to
elaborate gestural articulation.
!

Wishart observes an interesting relationship between conventional and
direct utterance in what he calls Ecstatic behaviour. In possessed dance
or ecstatic music a loss of conscious control is experienced. Liberated
from this control, the voice and body are able to be articulated to a
much higher degree than is normally possible; however, the

expressions which arise tend to be those of a conventional repertoire -

as Wishart puts it:

'this articulation usually takes place over a field of conventionally-
established possibilities - an intense and immediate utterance swirls

upwards through the conventional structures.'16

Wishart's explanation 1s that speech, like walking, begins as a learned

skill, but eventually becomes second-nature. Once this is the case we
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require high level conscious control only on a general semantic level.
Ecstatic expressions become possible when this high level control is not
exercised. This comment gives interesting insights into Wishart's vocal

experiments, especially in the 'Vox' series (discussed in chapter five).

Confidence tricksters and psychopaths (pp. 133-134)
Under this heading, Wishart examines the ability which artists and

other performers have to distance themselves from the 'utterances’
which they use in their art. A piece of music theatre, for example, may
contain 'utterances' of a frightening, erotic, amusing or aggressive
nature which are experienced in a direct way by the audience, but
which have been carefully and coolly planned by the composer. "The
audience 1s aware of the composer’'s detachment but Wishart points out
that there is a fine line between detachment from and involvement 1n
the 'utterance’, from both the composer's and the listener's points of
view. While social distancing may be useful for artistic research, to
enable materials and ideas to be viewed in new ways, social distancing

in the work produced renders it 'intrinsically meaningless'.17

Towards language (pp. 134-135)
Wishart notes the many ways in which the repertoire of the human

voice may be divided: phonemes (used to make meaningful linguistic
utterances), different kinds of imposed morphologies (intentional,
involuntary or conditioned), semantic sequencing, and so on. The
composer 1s free to make whatever use he wishes of these parameters,
contradicting their natural implications or exploiting them to the
utmost. In the realm of tape music, there is the added dimension of

aural 1illusion: a sound may be made to appear as an 'utterance' (ie
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related to a being) even though in reality it is not. Just as the composer

may experiment with landscape, so he may experiment with the

'utteranceness'18 of a sound object.

Wishart's book contains a detailed catalogue of human vocal sounds,
1llustrated on cassettes. These provide an indispensable guide to
Wishart's sound (and notational) world, and expose the fine line
between conscious control over sounds and the idea of intent, and the
unconscious use we make of sounds (see earlier discussion). Many of
the sounds described by Wishart, and notated with painstaking precision
(insofar as 1t 1s possible) in his scores, are sounds which all people
make without necessarily realising. Unless this 1s understood by the
listener, the complex 'utterances' explored by Wishart in many of his
compositions fail to achieve their complete significance, and risk being
perceived as ridiculous and over-theatrical. In conventional tonal
music, we rely on our understanding of basic harmonic formulae and
tonal functions to give us the necessary expectations which the music
may fulfil or frustrate; similarly, the listener 1s helped in his
appreciation of Wishart's music by an awareness of the human vocal
repertoire and its gestural and emotional implications. Wishart is not
the first composer to make music from an extended repertoire of vocal

sounds, and his rationalisation of the resource is an aid not only to his

compositions, but also to those of Berio and many others.

Many of these sounds are used in human languages, although any one

language will omit a large proportion of them. It is generally assumed

that the smallest unit of linguistic significance is the word, but even a

superficial examination of the components of words themselves - ie.

ATtk et = -, -
- - —
o -
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phonemes - reveals interesting morphological analogies with natural
sounds and adds another -dimension to their meaning. For example, in
even a small word of one syllable, complex transformations of
formants and airflow take place on a microlevel between the constituent
phonemes, so that, if the phonemes are pronounced and recorded
separately and then put back together to re-form the word, the original
sound is not reproduced (note the similarity between this phenomenon
and the results of Schaeffer's early experiments with the attacks of

concrete sounds (see chapter one), not to mention the work of Meyer-

Eppler in phonetics prior to the development of elektronische Musik in
the 1940s and 50s).

A word is formed from a continuum of sound of dynamic morphology,
rather than a combination of discrete sonic units, and it 1s partly for
this reason that the human voice is difficult to simulate. Until recently,
even a highly sophisticated program such as CHANT!? (see chapter
one) could produce excellent artificial vowel sounds by reproducing
characteristic stable formant structures, but were stretched to produce

equally convincing consonants to articulate the artificial airflow.

Wishart goes further to discuss the mimetic qualities of certain words
(or 'phonemic vocal objects’). While not pretending that every word in
any particular language has directly metaphorical origins, Wishart
explores some interesting parallels between the shapes of certain words

and their phonemic components, and the ideas they express. One of his

examples is as follows:
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The phonemic object 'sl-' consists of a stream (or store) of energy ('s")
which is gently released ('l') into the stable motion of the vowel. The
sense of gentle release into movement is of course caused by the sliding
of the tongue. We may bring this motion to an abrupt end by the insertion
of a stop consonant such as 'p’, to produce the word 'slip’. This motion
1S so analogous to someone 'slipping’ on ice, where the move into the
continuous sliding motion is abruptly interrupted by a fall (1) [sic] that it

seems unlikely to be coincidental.20

[Related words are: sleigh, slide, slime, slot, slither, slice, slough,

and slit]

Word endings are also interesting, such as the resonant nasal 'ng' sound
where higher formants are gradually filtered out, typical of imitations

of bell-like sounds (dong, clang and ping).

In a broad comparison, Wishart states that

the melodic stream [in standard repertoire music] is pitch-disjunct and
may be articulated by timbral colouration (either in the choice of
instrumentation or within the internal morphology of the sound-objects of
instruments). The language-stream [in standard repertoire use of
language] 1s timbre-disjunct...and may be articulated by pitch

inflections.21

Noting the extreme sensitivity of the human brain to articulations of the
timbre continuum, Wishart argues that a 'sonic art' based on such a
continuum may be as powerful as the traditional one based on pitch.
Since the range of human vocal sounds greatly exceeds the boundaries
of any one language, the timbre continuum described by Wishart in no
way pre-supposes a language-like sound world. On the other hand, it is
possible so to use the typical formant, rhythm, or other structures
typical of languages in the manipulation of sound material as to conjure
up the 'landscape’ of language, and by implication, the concept of

‘utterance’: this is perhaps the musical tool most fascinating for
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Wishart. Depending on the degree to which we understand a language,
our focus on the timbral qualities it possesses will vary, but, as Wishart
demonstrates, we may recognise the semantic connotations even of
ungrammatical language streams or constructions using nonsense
words, a fact which has been exploited in poetry (Jabberwocky' by
Lewis Carroll is a good example), and which Wishart exploits in his
compositions. Even artificially generated word streams, which are
constructed from statistically viable groups of letters (according to the
typical formations of any one particular language) may be recognised

and understood as having linguistic qualities.

Aspects of paralanguage22, such as pitch and pitch stress, rhythm and
tempo, as well as the many varieties of group 'utterances’, may also be
subjected to manipulations which may extend or destroy their semantic
or social connotations. States of mind, age, race, dialect, relationship,
and so on, may be conveyed and understood purely through these kinds
of inflections, whether voluntarily or involuntarily, and their control in

the electronic studio opens up tremendous creative and expressive

possibilities. Wishart writes:

...as the internal architecture of sounds becomes both analytically and
conceptually accessible, and hence available for more or less precisely
defined composition, and as our ability to monitor the subtleties of human
intellectual-physiological gesture and transfer them onto sound-materials
increases, our notion of what "music” is must become much more
generalised. It must embrace and systematically investigate areas that
have been traditionally regarded as the legitimate property of psycho-
acousticians, phoneticians, poets and sound-poets, or nature recordists
and audio-zoologists, of naturalistic and 'effects'-based film-sound
engineering, and much more. Musicians will concern themselves with the
affective and systematic ordering of timbre-structure, sonic gesture,
sound landscape, the subtleties of psycho-linguistic and psycho-social
cues and many other dimensions of the sound universe, alongside the
more traditional parameters of pitch and duration. The era of a new and

more universal Sonic Art is only just beginning.23
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Wishart's theories are based on the meaning attributable to sounds by
virtue of the listener's awareness of their real or implied relationship to
physical gestures. ' Smalley's ideas also make reference to the
perceptual importance of choosing or designing sounds which imply
notions of physical energy through their spectral evolution. By
contrast, Jonathan Harvey's writings on music are characterised by
frequent references to the possibility of using electroacoustic means to
create sounds which suggest a lack of physicality or ‘externality’, to be
used in meaningful relationships with more traditional instrumental
sounds within a composition. His writings are of a more overtly
personal nature than those of either Smalley or Wishart, and concem
themselves less with technical or theoretical considerations and more
with matters of a conceptual nature. His preoccupation with the
spiritual dimension of art (and life) manifests itself throughout his
writings and has maintained a consistent influence over his
compositional activities and interests, being reflected both in his choice

of texts to set to music and increasingly in his developing compositional

technique.

It 1s important to remember that Harvey has written more music for
conventional Instrumental or vocal ensembles than he has for the
electroacoustic medium. While this study concentrates on his
substantial electroacoustic output, Harvey's musical and artistic
concerns In both areas are strongly related and have far more to do

~with the implications of this spiritual awareness than with specific
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technological details, although these, too, have influenced him in
different ways. For an understanding of the thinking behind Harvey's
music, therefore, it is necessary first to examine some of the basic

spiritual ideas for which he seeks to find expression in his music.

Ambiguity and Expansion

Various related mystical concepts occur repeatedly in Harvey's articles
and programme notes, particularly that of the relationship between the
worlds of the Relative and the Absolute. All earthly (including human)
phenomena are understood to belong to the world of the Relative:
concepts such as personality (we are only individuals in so far as we
differ from others), direction (we can only go somewhere if we leave
somewhere else), thinking and feeling (we think about something or
feel towards something - subjects cannot exist without objects) and
perception (the world only exists according to our senses - to the blind
there is no such thing as colour) are all indicative of this. The world of
the Absolute, on the other hand, is infinite, immeasurable; there 1s no

concept of time, individuality, direction, or conscious thought. It 1s the

realm of pure consciousness:

When thy mind dwells upon anything,
Thou art ceasing to cast thyself upon the All.%4

Harvey's writings contain numerous references to this duality -
examples include being/becoming, stasis/dynamism,

continuum/individuality - and his music is almost always concemed to

some degree with this theme,
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It has perhaps the most profound manifestation in the personal
relationship which exists between the ('Relative’) individual spirit and
'‘the AIll'. This is of particular importance to Harvey and is given a
powerful depiction in his work 'Nachtlied’, amongst others. In
'Mysticism’, a book which had a profound effect on Harvey in his
student days, Evelyn Underhill describes 'the innate tendency of the
human spirit towards complete harmony with the transcendental
order'.2> The human soul is believed to contain within it an image of
the Divine, which wishes to be reconciled with its originator by
bursting through the boundaries of the limited human ego. A process
of spiritual development is understood to take place when the human
spirit consciously seeks this communion with the Divine. The ultimate
mystical union involves a long and arduous process of self-
transmutation, illustrated in the lives of the great Mystics (of all
religions). Acknowledgement of the divide between the Relative and
the Absolute is the first step; then follows the journey (often called the

'Mystic Way') across the divide so that the individual can become one
with the Al '

The journey itself, or process of self-transmutation, involves a
rejection of, or liberation from sense perception: when the mind is
closed to external stimuli, all mental energy is free to focus upon the
Absolute. What this means in practical terms is meditation, an activity
practised more commbnly in Eastern cultures than in our own (where
it is usually represented as prayer). This is very important for Harvey,
both as a means to mental and spiritual refreshment and also as a way

of becoming more receptive to art. The stillness of meditation, blotting

out mundane everyday distractions, also liberates the spirit from the
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confines of the kinds of social and cultural structures in which it finds
itself. Once this mental emptiness has been achieved, other forms of
consciousness become possible, the mind becoming receptive to a

different kind of stimulus. -

Thus Harvey says:

Silence 1s the calming of the energies of the mind and body. There can be
terrific distortions of the receiving apparatus; I think the receiving
apparatus 1s best when it's completely quiet. Then it can receive very
lively things, very peaceful things, or whatever, and can receive them

purely without modulation from the system.26

For Harvey, the act of composition is always bound up with these three
things: the relationship between the Relative and the Absolute, the
spirit's journey to union with the Absolute, and the mental stillness
which gives birth to new transcendental perception. His conception of
musical history, especially that of the twentieth century, is coloured by
what he recognises as a new artistic ideology involving a greater
awareness of higher levels of consciousness: without implying an
overtly religious influence in contemporary art, he points to the
increasing familiarity with Eastern philosophies and the rejection of the
notion of Romantic self-expression, which had its origin in Renaissance

art, as being representative of this new ideology.27

In music, this is clearly signified in Harvey's mind by serialism, for
reasons which will be explored more fully in chapter four. He has
been influenced particularly by the techniques of Web<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>