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Abstract

This portfolio of six electroacoustic compositions and 
accompanying thesis present an investigation of 
microsound through a variety of lenses.

Microsound is defined as both sound particles consisting 
of extremely short transients, and also sounds containing 
low amplitude levels. In this research I investigate how 
considerations of microsound can influence and shape 
compositional decisions, and show how this influence can 
be traced within my own compositional approach. The six 
compositions that comprise the portfolio explore 
different aspects of dynamic and temporal microsound, as 
well as microsound in relation to concepts of noise. The 
compositions are: Surface (2010), a two-channel piece for 
tape that examines microsound in relation to soundscape 
and listening and recording spaces; Testure (2011), 
composed for a combination of two and five channels, 
investigates microsound via an exploration of masked 
audio contained in instrumental sound sources; Bunker 
(2012) and Odessa (2012), interconnected compositions 
composed, respectively, for eight and sixteen channels, 
examine short transient audio fragments in the context of 
noise and rhythm; Mochorel (2013), a two-channel piece, 
which proposes the idea of 'noisescape' as a merging of 
soundscape composition and noise; and finally ParkerSuite 
(2013), a work for GPS-enabled mobile phones that was 
created in the context of an umbrella project, Belfast 
Soundwalks, in which compositions are mapped to real-
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world environments using mobile app technologies. This 
last composition explores naturally occurring microsounds 
within the environment, e.g. birdsong.

The six compositions in the portfolio are linked 
thematically as well as through the application of 
different microsound compositional techniques. The thesis 
shows how each composition developed both as a standalone 
work and in relation to the larger portfolio, and 
demonstrates a strong connecting thread between the 
different works. The commentary further explores in-depth 
the concepts and techniques explored in the portfolio, 
and situates these ideas within an historical context. 
Historical influences range from Futurist ideas of noise 
to John Cage's concept of 'small sounds'; the 
compositional ideas and methods of Iannis Xenakis, 
Karlheinz Stockhausen, Morton Feldman, Jakob Ullman and 
others; and musicological and theoretical concepts put 
forward by Curtis Roads, Dennis Smalley, Kim Cascone, 
Joanna Demers, R. Murray Schafer, and others. Through the 
different compositional investigations and associated 
discussions I conclude that microsound offers a rich 
avenue through which to explore contemporary ideas and 
methods in electroacoustic music, and show how these 
ideas can be effectively applied in a variety of ways.
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Chapter 1 - Introduction

1.1 Structure

This document stands as the written counterpart to a 
portfolio of original compositions. There is no intention 
for it to be regarded as a journal containing every 
technical process utilised in the realisation of the 
works. Rather, it traces the evolution of both my working 
praxis and the development of theme continuity throughout 
each of the six works. It demonstrates a combination of 
thoughts and processes that amounts to a personal account 
on the creation of these compositions. As a personal 
account, the discussion is aimed at dissecting 
compositional approach, whilst considering the 
relationship of each work to the overarching research 
theme of the portfolio. The manner in which each 
composition is developed within the overarching framework 
of the research will be discussed in more detail 
throughout the subsequent commentary chapters.

The document is divided into a chronological assessment 
of all the compositions from the portfolio, where 
individual commentaries provide details that are specific 
to each piece. The introductory chapter serves to 
contextualise the theory behind the works, and offers a 
reflective view on the underlying concept for each piece. 
The subsequent chapters contain commentaries for the 
individual works, with emphasis placed on the particular
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areas that highlight the exploration of the research 
question proffered.

Before commencing discussion on the musical works it will 
be beneficial to first introduce the overarching research 
question that propels the discourse of each one:

In what ways might a consideration of microsound 
affect compositional decisions, and how can this 
influence be traced within my own output?

This is the framework through which all of the 
compositions in the portfolio are linked; each work 
stands as evidence of a particular approach. In basic 
terms, this is a rationale of how each piece deals with 
microsound as the solitary schema that focuses every 
compositional decision.

Whilst each of the compositions is singular in approach 
and presentation in regards to the investigation of 
microsound, there are inextricable auditory connections 
permeating all of the works. The intention from the 
outset was to create compositions that, whilst 
individual, were undeniably affiliated to a broader 
collection. The collection represents a manifestation of 
an intensive three-year composing period where working 
practices intertwined and evolved through each of the 
compositions. The portfolio functions as a timestamp of
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that development, hence the initial desire for auditory 
coherence. The incorporation of a single explorative 
concern in stimulating all of the works was important in 
facilitating that particular outcome.

1.2 Contextual Definitions

Before I discuss individual works, and since the entire 
portfolio is designed around the exploration of 
'microsound', I will first clarify specific terminology 
used within this document. The term microsound has 
potentially many connotations so I will define my 
particular analytical approach. Following this I will 
introduce the concept of noise and discuss how it 
pertains to microsound within my compositional 
techniques.

1.2.1 Temporal Microsound

In the context of this portfolio the semantics of 
'microsound' diverges along two distinct paths; I refer 
to it here in both temporal and amplitude related forms. 
Customarily, within the discussion of electronic/electro
acoustic composition, there is an inclination towards a 
time-based interpretation - the origins of which will be 
introduced first.

The theoretical background of temporal microsound 
contains a strong basis in physics and mathematics,
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however the particular approach in exploring this area 
within my compositional output was inspired by concept 
rather than scientific application. My goal was not to 
attempt an expansion on scientific research within the 
field but to implement some of those ideas creatively. 
The working methodologies of Greek composer Iannis 
Xenakis inspired my own output, particularly his 
examination of microsound in the piece Concret PH (1958). 
Xenakis, eventually, came to be one of the leading 
advocates for composers to expand their musical horizons 
through the fusion of science, mathematics and art, 
although in Concret PH he dealt with microsound on a 
purely artistic level rather than with a basis in 
mathematic operations.1 The piece is created from a 
collection of recordings of smouldering wood embers, 
which are spliced into one-second fragments. Each 
fragment is processed individually, by means of pitch 
adjustment, and mixed together in overlapping textures of 
varied densities. Xenakis coined the term 'grains of 
sound' in describing the spliced tape microsounds from 
Concret PH and his subsequent works.2 His concept of sound 
grains refers to the notion that every sound can be 
unravelled into a collection of elementary particles.3 
This idea is directly related to the theories of British 
physicist Dennis Gabor. In 1947, Gabor first introduced 
his hypothesis that that any sound can be broken down 
into acoustical quanta and separated into discontinuous

1 Roads, Curtis. Microsound. MIT Press (2001): 65
2 Ibid
3 Ibid
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units of time and frequency.* 4 His hypothesis was, in part, 

a reaction to the accepted notion of Fourier analysis as 

an adequate representation of how we perceive sound.5 

Gabor wanted to express sound as containing a time and 

frequency pattern. He also postulated the limitations of 

hearing in the time and frequency domain, where within a 

time window of approximately 10ms - 20ms the ear can only 

detect an event with one specific frequency and 

amplitude. If the time frame is shorter than 10ms then 

separate events are no longer perceived as individual 
units.6 It is at this juncture of limited auditory 

perception towards individual events, or grains, where 

Xenakis built on Gabor's theory and proposed the 
processing of sound at a microlevel.7 Focusing on sound at 

the microlevel was the basis for the development of 

granular synthesis, which is a technique that is 
introduced in some of my compositions.8

Gabor, Dennis. 'Acoustical Quanta and the Theory of Hearing,'
Nature 159 (1947): 591-5945 Fourier analysis considers the aesthetics of sound as a non
temporal set of frequency relationships.
Thompson, Phil. 'Atoms and Errors: Towards a History and Aesthetics 
of Microsound.' Organised Sound 09/02 (2004): 2- 3 

Roads, Curtis. Microsound. MIT Press (2001): 597 See also Meyer-Eppler (1959)
Granular synthesis is a technique in which sounds are divided into 

grains, with processing applied to each one. The processed grains are 
then re-organised to form new, timbrally transformed, sound clusters. 
See Roads (1978), Blum (1979), Truax (1988), and Di Scipio (1994) for 
specific theoretical implementations of granular synthesis in the digital domain.

5



1.2.2 Dynamic Microsound

In contrast to temporal microsound, which has a definite 
numeric value, in that it is demonstrable in clock time, 
dynamic microsound contains phenomenological associations 
due to a basis in amplitude related perception.9 My 
particular use of the term microsound in relation to 
amplitude level is based on Joanna Demers' (2010) re-
evaluation of the term in describing quiet
sounds/compositions.10 She posits that the overuse of 
microsound in a solely time-based interpretation has 
distracted from a 'quiet microsound movement,' which has 
remained in activity but has ironically become hidden 
within a web of assorted genre titles.11

Composer, Steve Roden, is one of the leading figures in
of 'quiet microsound' with his body of work, which he 
refers to as 'lowercase music'; the first piece of which 
is called Forms of Paper (2001). As the title suggests, 
Forms of Paper is based on audio recordings of the
handling, scraping, tearing and manipulation of sheets of 
paper. The recordings are presented at a barely audible 
level; with light processing (equalisation) applied for 
the purposes of subtly transforming the frequency range 
of the original recordings. The result is an extremely 
quiet and hypnotic piece that utilises recognisable sound 
components, which when presented out of context create

9 Kramer, Jonathan. The Time of Music. Schirmer Books (1988): 379-380 
Demers, Joanna. Listening Through the Noise: The Aesthetics of 

Experimental Electronic Music. Oxford University Press (2010): 72-73 
Ibid. See also, artists:Miki Yiu and Michael Pisaro, and record

labels: 12k, Mille Plateaux, Erstwhile
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meditative and sustained textural shifts. The piece was 
originally created as an installation commissioned by the 
Hollywood Branch of the Los Angles public library, and 
was included in the exhibition 'Six Degrees - Art in the 
Libraries.' It was presented continuously for one month, 
over eight loudspeakers, in the atrium of the library.

Another prominent figure working in 'quiet microsound' is 
American composer, Richard Chartier, who composes 
'extreme minimalism' using sounds that are both barely 
audible and also positioned at the threshold of frequency 
perception. In his piece Of Surfaces (2002) he uses 
frequencies at the extreme low end of the spectrum so 
that the listener is forced to maintain low volume during 
playback in order to protect from loudspeaker damage, 
which would inevitably occur at more intense levels. 
Chartier's work is exceptionally sparse in arrangement, 
which is a tool he uses to exploit the listener's 
perception and to trigger certain psychoacoustic 
phenomena such as difference tones. The result is that 
the listener actually becomes involved in the creation of 
certain aspects of the works due to the psychoacoustic 
effects filling the blanks left within the frequency 
range. As Will Montgomery describes:

So the ear fills in, supplying data where there is
the merest suggestion of activity. The work brings
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into play a hallucinatory reflex that puts flesh on 
the shadows hiding in the corners of the mix.12

Both of these composers influence my own compositional 
output in relation to some of the aesthetic 
considerations explored in their work, and in particular 
I draw on the transcendental, barely audible textural 
techniques they employ in the works mentioned.

Gathering influence from these various strands of 
microsound it was my goal within the portfolio to re
establish a connection between the two definitions of 
microsound (temporal and dynamic) through the application 
of both techniques, usually within the same work.

The term microsound in relation to dynamics has a 
historical connection to John Cage, and in particular his 
The Future of Music: Credo ( 1937 ).13 In the Credo he 
called for centres for experimental music equipped with 
'means for amplifying small sounds.'14 This fits in with 
his notion of a 'world teeming in sound' some of which 
can only be heard through amplification.15 At the time of 
writing, however, technological limitations in audio 
recording had temporarily hampered Cage's progress of 
fully exploring the small sound idea.16

12 Montgomery, Will. On the Surface of Silence: Reticence in the
Sound 323 UK (2006)Music of Richard Chartier.

13 Cage, John. Silence: Lectures and Writings. Wesleyan University 
Press (1961): 314 As quoted by Douglas Kahn. Noise, 
in the Arts.15 Ibid
16 Ibid

MIT Press (2001): 194
Water, Meat: A History of Sound
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The subjective nature of audible perception reveals 
varying avenues of exploration within my own work. One of 
these avenues emerges when discussing this notion of 
sounds that reguire amplification in order to be heard, 
which relates to the perceptual phenomenon known as 
auditory masking. The specific form of auditory masking I 
reference is called simultaneous masking, which is based 
on the principle of two sounds occurring simultaneously, 
where one sound renders the other inaudible due to a 
stronger amplitude level.17 Simultaneous masking is 
directly related to our inability to hear certain 'small 
sounds.' There are other forms of masking that are based 
on a perceptual relationship to time and/or frequency but 
these are outside the scope of the creative work explored 
in this portfolio.

Aside from unveiling masked sounds and rendering them 
audible through technological interception, i.e. 
microphones and gain amplification, I also explore 
dynamic microsound in other forms. In one work in 
particular, Mochorel, I present the piece through low- 
level amplitude playback. The aesthetic considerations of 
instrumental composers Morton Feldman and Jakob Ullmann 
directly inspired my application of quiet playback in 
presenting the piece. Both of these composers are 
renowned for their reserved use of dynamic range, with 
Ullmann declaring:

Fasti, H. and Zwicker, E. Psychoacoustics: Facts and Models. 
Springer (2007): 61-62
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[...] you cannot compete with the noise of the world 
[...] the less loud music is the better I can hear it. 
If it becomes loud you cannot listen for long 
periods of time.18

The purpose for investigating this limited dynamic range 
in Mochorel is to invite, or force, the listener to seek 
out the audio content with unwavering focused attention. 
Presenting the audio at such a low dynamic level will 
conceivably trigger a response of focused listening in 
order to hear with more clarity.19 In alliance with 
Ullmann's declaration, I actively sought out the 'noise 
of the world' for use as compositional material within 
Mochorel. I wanted to exhibit the 'noise' using the same 
dynamic restraint shown by Ullmann and Feldman in their 
respective instrumental works. A definition of noise as 
compositional material will be expanded upon later.

The other form of dynamic microsound exploration in my 
work is linked to soundscape,20 and particularly Simon 
Emmerson's (1998) use of space within an electroacoustic 
composition.21 In this article, he explores the 
malleability of perspective within a space and describes 
a landscape/arena space where, 'sound landscape is

Interview with Nick Cain, 'The Wire: Adventures in Sound and 
Music,' The Wire Publishing Ltd. (April, 2013): 40

Focused listening is related to Pauline Oliveros' (2005) 'Deep
Listening,' without the meditative undertones.20 The term Soundscape within my work is directly related to R. 
Murray Schafer's definition of "the sonic environment...any portion of 
the sonic environment regarded as a field for study. Schafer, R. 
Murray. The Soundscape. Destiny (1977): 7 

See also, Smalley (2007)
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projected into the listening space becoming the new 
environment within which the listener perceives.'22

I approach spatial parameters in a similar manner within 
my work Surface, which deals with the projection of a 
sound landscape into the listening space, although I 
place an emphasis on the perceptibility of transition 
between recorded space (sound landscape) and listening 
space.23 Recorded space in Surface is presented at an 
extremely low amplitude level, which is closely linked to 
the idea of room tone in that it should not be overtly 
obvious to the listener when they are hearing it.24

Surface begins with a protracted audio fade-in of the 
recorded space with the intention of inducing an 
uncertainty in the listener's ability to determine 
whether they are actually hearing the recorded space or 
just the ambience of the listening space. This idea deals 
with the subjective nature of audible perception, and how 
each listener experiences the transition between spaces 
at different junctures.

Emmerson, Simon. 'Aural Landscape: Musical Space,' Organised Sound 
3^2 (1998): 138

In the context of my composition, I refer to the sound landscape 
as recorded space.

In film sound, the recording of a space in silence is known as its 
room tone. This is used as an auditory binding mechanism between 
edits of dialogue.
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1.2.3 Noise

The discussion of noise within the context of composition 
can be problematic in that the term evokes many 
connotations. It is not my intention to present an 
historical overview of the concepts of noise but to 
discuss the meaning and application of noise within my 
portfolio, and the relationship of noise to microsound. 
Before introducing the particular ways in which I employ 
a noise aesthetic within my work, I will first examine 
what the term noise means to me.

Noise is above all else a description of the aesthetic 
properties of a sound. Noise is often used to describe 
abrasive, loud, powerful, distorted, and inharmonic 
sounds. In musical communities, it is frequently 
associated with the wailing feedback and distortion that 
characterises the work of Japanese noise artists such as 
Keiji Haino, Merzbow, Ryoji Ikeda and Incapacitants. In 
this sense, noise is a genre, or style. The contradictory 
nature of my association to noise is apparent in that I 
also consider it in the sense of unwanted or intrusive 
sound, particularly in relation to noise pollution within 
an environmental setting. My approach to noise pollution, 
however, is to embrace these sounds for compositional 
purposes, which by doing so offers varied perspectives on 
my own evaluation of the term noise.

Noise material is included, with varying prominence, in 
each of the works from the portfolio. Its inclusion is 
based on my realisation that the exploration of sound at
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the microlevel uncovers an innate connection to noise
primarily in regards to my particular aesthetic 
considerations. Dividing a sound into hundreds of micro 
events and remixing these events in overlapping textures 
produces inharmonicity in the original audio.

My multifaceted understanding of noise is reflected in 
the variety with which I apply noise concepts and 
aesthetics in my work. My interest in the use of noise 
for musical application is rooted in Luigi Russolo's 
Futurist Manifesto, 'The Art of Noises' (1913).25 In the 
Manifesto, Russolo argues that traditional orchestral 
works are no longer able to capture the spirit of modern 
industrial life with its energy, speed and noise, due to 
musical sound being too limited in its variety of 
timbres.26 He overcame his issues with the limitations in 
instrumental timbre by inventing a collection of noise 
instruments, which he named intonarumori.27 The 
intonarumori were intended for incorporation into an 
orchestral ensemble in order to extend the timbral 
possibilities available to composers. The sounds created 
from the instruments were imitations of urban industrial 
noises, which the Futurists actively embraced as a

Futurism was an Italian social and art movement that emphasised
contemporary concepts of the future e.g. technology and
industrialisation.
2 6 Cox, C. and Warner, D. Audio Culture: Readings in Modern Music. 
Continuum (2004): 10-1127 The intonarumori consisted of a wooden sound box with a metal 
speaker on the front side and metal strings on the inside. A 
performer would manipulate a lever connected to the box in order to 
vibrate the metal strings, and then control the subsequent pitch of 
the sound. There were different variations of intonarumori, each 
onomatopoeically named, e.g. howling, gurgling, buzzing, hissing etc.
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palette of sound exploration.28 The Futurist idea of
combining noise and instruments is aesthetically linked 
to the works in my portfolio that employ instrument
sample recordings. Noise is but another timbral
consideration within these works, and the use of computer 
technology in exploring the instruments at a microlevel 
is a metaphorical manifestation of digital intonarumori.

In the work Odessa I approach noise in a way that
reflects Kim Cascone's (2000) concept of a 'post-digital 
aesthetics of failure.' The failure he describes is that 
of digital technology, where failed operations trigger 
new works:

[...] glitches, bugs, application errors, system 
crashes, clipping, aliasing, distortion,
quantization noise, and even the noise floor of 
computer sound cards are the raw materials composers 
seek to incorporate into their music.29

Odessa is based on the sound of a processing error, which 
takes the form of a digitally distorted audio file 
fragment. This fragment of 'failure' aligns with temporal 
microsound due to the extremely short duration of the 
audio file. In essence, the entire work is created from a 
microsonic noise fragment.

The final application of noise within my work is linked 
to acoustic ecology and, in particular, R. Murray

2 8 Cascone, Kim. 'The Aesthetics of Failure: Post Digital Tendencies 
in Contemporary Computer Music,' Computer Music Journal 24/4 (2000): 
14
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Schafer's (1977) writing on the effect of 
industrialisation on the natural sound environment, where 
noise pollution is a prominent fixture in the modern 
soundscape.30 In the piece Mochorel I place a particular 
focus on the noise elements within a soundscape recording 
and construct the work around these. I refer to this 
method of composition as noisescape, where noise and 
soundscape are inextricably linked.

1.3 Composition Trajectory

Although a different approach to microsound in each 
composition is evident it is also important to underline 
the gradual development of the later works of the 
portfolio within the working process of their earlier 
counterparts. Indeed, the research question informing 
the portfolio was in place before any work was initiated, 
but it was through completing the first piece, Surface, 
that the overall structure of the portfolio was refined. 
Through the actual process of composing, ideas for future 
works were continuously introduced and developed. For 
example, a particular processing technique from one piece 
may have inspired the inception and/or trajectory of 
another work.

Before presenting individual commentaries on the works I 
will first offer an abridged outline for each one. This

Schafer, R. Murray. The Soundscape. Destiny (1977): 3
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is intended to showcase the trajectory of connectivity 
between each piece and also the topic of microsound.

1.3.1 Surface (2010)

This two-channel work for tape was the first fully 
realised piece to be included in the portfolio, and the 
relationship to microsound is apparent in two forms. It 
is based primarily on the exploration of microsound at 
the dynamic level due to a consideration of masked audio 
within a soundscape recording. The soundscape recording 
is a metaphorical representation of the multitude of 
masked sounds that are continuously present at the 
threshold of audibility. This introduces a framework for 
exploring the moment at which audible perceptibility 
between recorded space and listening space is apparent. 
Microsound on the temporal scale also plays a role in 
this piece and it is directly related to the 
aforementioned masked audio. When the masked audio is 
amplified, using close microphone techniques, the 
aesthetic characteristics are revealed as a collection of 
short transient fragments.

1.3.2 Testure (2011)

Testure examines the concepts explored in Surface, 
although in this instance the investigation shifts focus 
from exploring microsound in a 'real world' environment
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to implementing the same principles using instrumental 
sources. Dynamic microsound, in this case, represents the 
masked audio contained within an instrumental 
performance; that is to say, certain timbral components 
that get masked when combined together in generating the 
unabridged tone of an instrument. This is demonstrated 
using violin and soprano saxophone, where performance 
techniques were recorded separately in order to explore 
the 'parts' that make up the 'sum' of the instrument's 
tone. Temporal microsound is derived from the isolation 
of the initial attack portion of each instrument's sound. 
The attack fragments are taken out of context and 
treated, along with the masked audio, as individual sound 
sources, which are processed individually and re
presented as extensions of the original instruments. The 
composition is divided into two movements, where each one 
applies a separate approach to loudspeaker presentation. 
The first movement is presented in stereo whereas the 
second movement is multi-channel, resulting in an 
augmentation of presentation during the transition 
between them.

1.3.3 Odessa (2012)

This sixteen-channel work explores temporal microsound 
exclusively through the manipulation of a digitally 
distorted audio peak as the sole sound source. The 
digital distortion is the manifestation of a processing 
error that occurred whilst altering a violin sample for
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inclusion in Testure. Considering the origin of the sound 
source, and that dynamic microsound is not associated 
with this piece, I placed an emphasis on exhibiting the 
audio in a more piercing manner, using noise as a 
prominent fixture in the arrangement.

1.3.4 Bunker (2012)

Bunker is an eight-channel work that was created in 
conjunction with Odessa. There are similar techniques and 
processing strains running through both works, 
particularly in their noise-infused presentation. 
Comparable to Odessa, this piece deals solely with 
temporal microsound, which in this case stems from a drum 
kit recording. The drum kit recording is the focal point 
of the work and is presented in original and processed 
form. The microsound element is introduced via both the 
innate aesthetics of the drum kit and also through the 
timbral exploration of the varying sounds obtained from 
it. Samples are isolated from segments of the recorded 
audio in order to detach attack and decay parameters from 
each drum. Post-processing, the detached samples are re
incorporated into the original performance recording, 
maintaining the rhythmical focus already introduced. This 
creates the illusion of an extra layer of microsonic 
detail within the drum kit.
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1.3.5 Mochorel (2013)

This is a stereo work that introduces the notion of 
noisescape through the application of field recordings 
produced in Morelia, Mexico in 2011. It continues the 
investigation of noise-based material, which in this 
piece consists of isolated material from within the 
original soundscape recordings. I emphasised the noisiest 
aspects (police/ambulance sirens and vehicle engines) of 
the soundscape in order to portray Morelia as a small, 
architecturally beautiful city that is incessantly 
underscored with these coarse sounds. Mochorel is unique 
within the portfolio in that it stands as a 
representation of dynamic microsound through presentation 
and compositional practice. The piece is inspired by
instrumental composer Jakob Ullmann's method of
presenting his own work, which invariably includes the
written instruction:

We would like to point out that these pieces are
extremely quiet. Due to the different recording 
situations and locations, the volume must be 
adjusted separately for each piece. Please choose, 
for each piece, the volume settings of your sound 
system so as to just barely mask the ambient sounds 
in the room.31

I strived to communicate the notion of noise as 
microsound in this work using Ullmann's style of limited 
dynamics presentation. Exhibiting the work in this manner
31 Liner notes for 'Fremde Zeit - Addendum,’ Edition RZ (2012)
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reflects a potential change in the perception of noise by- 
bestowing upon it a rather delicate and inviting 
demeanour, which counteracts the archetypal stance of 
noise as force.32

1.3.6 ParkerSuite (2013)

ParkerSuite was the final composition to be completed for 
the portfolio, and also the only work to be presented 
outside of a fixed-media environment. The piece belongs 
to a collection of works that are delivered through a 
locative mobile phone app under the banner of 'Belfast 
SoundWalks.' The aim of the soundwalk project is to 
afford users a sonically enhanced experience of certain 
locations within the city through the application and 
combination of recorded sounds and mobile phone GPS.33 
When the user crosses the threshold of a specific 
territory, the app is engaged and plays pre-composed 
audio tracks, which are directly linked to the user's 
precise location within the environment.

ParkerSuite is based around an area located on the 
outskirts of Belfast called Belvoir Park Forest, and it 
deals with microsound on the temporal and dynamic scale. 
Temporal microsound, in this case, is a natural 
occurrence and takes the form of the prevalent birdsong 
heard throughout the park. The birdsong is initially

32 Attali, Jacques. Noise: The Political Economy of Music. University 
of Minnesota Press (1985): 633 Belfast Soundwalk website: http://www.belfastsoundwalks.org/
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presented in its original guise but as the user walks 
further into the park the natural context of the sound is 
distorted. The harmonic attributes of the bird song are 
gradually brought to the fore, rendering the original 
recordings unrecognisable. The purpose is to emphasise a 
narrative for the user as they walk along the 
interconnecting paths of Belvoir Park Forest.

Dynamic microsound within the work deals with the 
rustling of tree leaves, and in particular, the isolation 
of masked individual leaves. In the natural environmental 
setting it is only possible to hear an amalgamation of 
rustling leaves rather than each individual component in 
isolation. My intention within the piece was to break the 
amalgamated sound down into the individual leaves and 
present these out of context. Whilst the user walks along 
the tree-lined paths they are presented with recordings 
of leaves in isolation, which disrupts the visual cues 
they may be experiencing. The interactive nature of the 
soundwalk app is a fitting point to close the portfolio 
as it represents a very definitive juncture for a change 
in the trajectory of future works outside of this 
research.

1.4 Objectives

The principal objectives in exploring microsound within 
this portfolio are related to the technological 
allowances afforded to composers from the moment micro
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level sound editing was rendered possible. In particular, 
the advances in technology made it possible for Iannis 
Xenakis to develop his concept of 'originality': that 
creation must start from nothingness, a total 
composition.34 The ability to actually create the sound 
materials from the ground up completely altered the 
framework of creation. As Horacio Vaggione (in Budon, 
2000) observed:

[...] suddenly it was possible to apply directly any 
kind of sound transformation, on any time scale. The 
sound material itself became a composed structure.35

This concept of total composition influenced my own 
working methodologies, but rather than focus on creating 
each individual sound from nothing, I attempt to apply 
this framework in a different context. My particular 
application of total composition is based on the 
extension, rather than creation, of audio material. The 
notion of extending the audio material within my work is 
for the purpose of creating varied listening 
perspectives. The listening perspectives are formed in 
two ways, the first of which relates to the division of 
sounds into their constituent parts. For example, when 
dividing the instrument recordings into their timbral 
components and treating these components as individual 
sound sources, I am in effect changing the scope of the 
instruments by extending their timbral range. The second

34 Harley, James. Xenakis: His Life in Music. Routledge (2004): 10
3 5 Roads, Curtis. 'The Art of Articulation.' Contempory Music Review 
24 4/5 (2005): 301
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form of listening perspectives is related to the 
extension of soundscape recordings via the amplification 
of masked sounds within an environment. Amplifying the 
masked sound material and placing it at the fore creates 
an all-encompassing soundscape with the metaphorical 
removal of the threshold of audibility.36

1.4.1 Research Contributions

Through these different investigations, this research 
proposes to develop a unigue compositional approach that 
emerges from, and contributes to current understandings 
of, concepts and applications of microsound and noise. My 
influences are rooted in 20th and 21st century acoustic and 
electro-acoustic composition and music scholarship. They 
range from Futurist ideas of noise as a musical 
reflection of the (then burgeoning) industrial 
environment, to Iannis Xenakis' concepts of microsound, 
originality, and the merging of science, art and music - 
mid-century ideas that profoundly shaped the music of the 
last 60 years and that have been examined at length by 
contemporary practitioners and scholars including Curtis 
Roads and Joanna Demers. Important influences also 
include John Cage's concept of 'amplifying small sounds' 
and R. Murray Schafer's idea of 'soundscape', the sound 
environment, and of the use of field recordings as 
compositional material.

36 „See Chris Watson and Jana Winderen; sound artists who touch upon 
similar methodologies in their field recording and soundscape work.

23



In aesthetic terms, the distorted, intense, and harsh 
audio manipulation of Japanese Noise artists Merzbow, 
Keiji Haino and Ryoji Ikeda, the dynamic and timbral 
treatments found in the music of Morton Feldman, Jakob 
Ullman, Steve Roden and Richard Chartier, and related 
psychoacoustic phenomena and listening concepts - deep 
listening and the merging of listening space and 
recording space - have informed my approach to different 
musical ideas. The work of composers and theorists Dennis 
Smalley and Simon Emmerson (spatial concepts in 
electroacoustic music), and Kim Cascone (glitch, post
digital aesthetics of failure) have similarly shaped the 
compositional language evidenced in my portfolio and 
accompanying discussion.

New and recent technologies including contact 
microphones, multi-channel playback systems, and GPS- 
enabled mobile devices have also been important to the 
development of my compositional approach. I have been 
fortunate to carry out this research in an institution, 
the Sonic Arts Research Centre at Queen's University 
Belfast, which is equipped with specialist facilities 
that provide ideal composition and listening 
environments. These facilities include the Sonic Lab, a 
3-D sound diffusion environment that enabled the creation 
of such multi-channel compositions as Odessa and Bunker. 
I have also been fortunate to collaborate with acoustic 
instrumentalists who embraced experimental techniques and 
concepts, and whose contributions provided ample material
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from which to compose 'from the ground up'. Finally, the 
research was greatly supported by the opportunity to 
present different compositions publicly in the context of 
contemporary music festivals, academic conferences, or, 
in the case of the soundwalk ParkerSuite, an umbrella 
group project delivered through interactive, mobile 
media.

The creation of a portfolio of works tied together by an 
underlying research question, which in its more focused 
version can be stated as, 'How might concepts of dynamic 
and timbral microsound and related ideas of noise be 
applied within contemporary electro-acoustic 
composition?' was a fascinating process that revealed how 
practical, technical and conceptual matters are 
undeniably interlinked within acts of musical 
composition. It is my hope that the following discussion 
of individual works, and most importantly, the works 
themselves, will speak to the integration of research and 
composition within a coherent yet evolving practice that 
progressed over the course of several years. Ultimately I 
hope that the portfolio of works will show, through the 
employment of a wide range and unique combination of 
disparate influences, that these investigations are 
worthwhile questions to consider, and that they bear 
further debate, examination, and exploration within 
contemporary music.
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Chapter 2 - Surface Commentary

2.1 Introduction

Surface is a two-channel piece for tape, which is based 
primarily on the exploration of masked audio within a 
soundscape recording. The soundscape in question is a 
recording of a sitting room within a house, and the 
masked audio is derived from sounds contained within a 
tape recorder, which is located inside the sitting room.

The piece is built on a sonic 'narrative' whereby the 
listener's perspective is shifted from outside to inside 
the tape recorder. Within the 'narrative' I explore 
audible perception and spatial parameters in relationship 
to recorded space and listening space.

2.1.1 Materials

In order to hear the masked sounds within the soundscape 
recording I use a piezo microphone for amplification 
purposes.37 The piezo is the audio equivalent of holding a 
magnifying glass to any object in order to get a more 
detailed view. Like a magnifying glass, the amount of 
detail revealed depends on the make-up and potential

Piezoelectric microphones contain ceramic or quartz crystals
q^^LWlth dlaI>hra?m or directly exposed to acoustic waves.
Stresses in the crystals, resulting from a sound field, generate an 
output proportional to the acoustic pressure.Khazan, Alexander D. Transducers and Their Elements. Prentice Hall,
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hidden depths of the object under inspection. Through 
trial and error I found that machinery constructed from a 
multitude of moving parts, in this case a tape recorder, 
delivered the most potential for examination. Examining 
the tape machine recordings revealed the detailed sound 
of intricate mechanisms, encased within the outer shell, 
rhythmically moving in unison as the machine was 
activated. Every cog, switch and spring creaking as it 
moved, creating a cacophonous array of clicks, pops and 
wheezes that, without the magnification of the piezo 
microphone, would otherwise be lost, or masked, as the 
sound travels towards the ear.

2.1.2 Form/Structure

There is a clearly defined 'narrative' structure within 
Surface, which differentiates the piece from the rest of 
the works in the portfolio. Whether the listener notices 
the difference depends on the individual, but from a 
compositional point of view the arrangement of the piece 
was approached in a different manner. To explain this 
differing approach the word 'narrative,' with respect to 
the compositional discourse, is key. In order to outline 
the narrative flow it would be beneficial to describe the 
arrangement, or division, of the work in terms of 
metaphorical layers.
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I use the term layers in order to highlight the 
listener's gradual shift in perspective from outside to 
inside the tape recorder over the course of the work.

2.2 Layer 1 - Development of 'Space'

[0 - 1:50 and 9:24 - 11:17]

The intention is for the first layer to set the 
environmental scene. Each successive layer centres on a 
particular sonic element within that scene. This creates 
the progression of listening to an object (tape recorder) 
located within a space to listening from inside that 
object.

The piece begins and ends in a similar fashion of using 
silence/no audio to bookend the scene, which facilitates 
the merging of recorded space with the listening space. 
The sitting room recording emerges from and disappears 
back into the listening space through very protracted 
fades in order for both spaces to become indecipherable 
from one another. The merging of space creates the 
impression that the tape recorder is seemingly nowhere 
else other than the environment in which the listener is 
experiencing the piece.

This notion of merged spaces introduces a framework for 
exploring the moment at which audible perceptibility 
between recorded space and listening space is 
perceptible. Due to the subjective nature of auditory

28



perception, each listener will conceivably experience the 
work in a unique way due to experiencing the transition 
between spaces at different junctures.

Whether the space merging idea resonates or not with the 
listener is a separate issue. Still, it is nevertheless a 
key element to understanding the work.

In his essay 'Primal Sound' (1919), Rainer Maria Rilke 
envisioned a scenario wherein the coronal suture of the 
human skull could double as the needled etchings on a wax 
cylinder, usually created as a graphic representation of 
recorded sound, and played back using a phonograph.38’39 
This idea of 'decoding a trace that nobody had encoded 
and that encoded nothing' theoretically opens a world of 
potential sound.40 Rilke was intrigued by the concept of 
using a phonograph needle on not only the skull but also 
to amplify random structures/lines occurring on any 
surface: lines that aren't actually encoded with sound 
but that have the potential, through the mechanical 
properties of the phonograph, to create audio 
transcriptions of the physical attributes of whatever 
object is being explored. This idea of being surrounded 
by potential hidden worlds of sound that, using the right 
apparatus, can be brought to the fore influenced my own 
output.

Kittler, Friedrich A. Gramophone, Film, Typewriter. Stanford 
University Press (1999): 383 9 The coronal suture is the transverse line in the skull separating 
the frontal bone from the parietal bones.40 . .Kittler, Friedrich A. Gramophone, Film, Typewriter. Stanford 
University Press (1999): 44
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John Cage expanded upon Rilke's idea and transferred it 
to a musical context through his 'small sound' works.41 
His composition Cartridge Music (1960) explores this 
concept as he used 'microphones and cartridges...connected 
to amplifiers that go to loudspeakers, the majority of 
the sounds produced being small and requiring 
amplification in order to be heard.'42

In Surface, the tape recorder is the physical 
manifestation of a self-contained hidden world of sound 
and the figurative placement of the device in the
listening environment is designed to highlight the notion 
that such devices are perpetually close at hand. Even 
though the tape recorder could be considered a dated 
piece of machinery, the idea is transferable to such
similarly designed ubiquitous equipment as computers, 
blu-ray players, dvd players or projectors.

More recent examples of the 'hidden soundworld' concept
are highlighted in works from Christina Kubisch and Jacob 
Kirkegaard.

Kubisch's Electrical Walks (2003) considered a similar
theme but rather than focus on the physical, i.e. masked 
microsonic textures from within a tape recorder, she 
explored the intangible electromagnetic fields that 
constantly surround us, unheard. Whilst experiencing the 
walk (presented in various cities throughout the world) 
listeners wear special headphones that amplify the hum of
41 See also, David Tudor's 'Fluorescent Sound' (1964)42 v /As quoted by Kahn, Douglas. Noise, Water, Meat: A History of Sound 
in the Arts. MIT Press (2001): 194
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energy, with soundelectromagnetic ^ ,
corresponding to where they are 
environment e.g. proximity to mobile 
cameras or wireless networks.43

situated 
phones,

intensity 
within the 
surveillance

Kirkegaard bases much of his work around a focus on 
scientific and aesthetic aspects of sonic perception.44 
His work DVINA (2007) explores the resonances created by 
a stretch of iron fencing situated along the river 
Daugava in Riga. The movement of water and wind cause 
vibrations in the fencing, which results in the 
production of subtle tones. The tones remain almost 
inaudible to the naked ear so Kirkegaard intensifies 
these with piezo microphone recordings and constructs 
compositions with the results.

2.3 Layer 2 - Object Within 'Space'

[1:50 - 1:59]

When discussing the tape recorder in operation we have 
thus far focused mainly on the hidden microsound elements 
emanating from within the casing, rather than the (usual) 
sound we are likely to hear without the amplification of 
a piezo microphone. Whilst the tape recorder is in 
operation it of course is not silent, and we are 
presented with a mean approximation of all the 'masked' 
microsonic textures combined together in creating a 'wall

43 Kim-Cohen, Seth. In the Blink of an Ear: Toward a Non-Cochlear 
Sonic Art. Continuum (2009): 109

Jakob Kirkegaard biography: http://fonik.dk/presstxt.html
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of sound/noise.' The familiarity of the subtle din of 
machine noise to the listener, along with the space 
merging that commences the piece, is what grounds the 
work in reality, at least to begin with. It is only when 
the inner sounds of the machine are amplified, and later 
processed, where the piece starts to move towards the 
unnatural. The sense of reality is alluded to so the 
transition to the unnatural, or unreal, is transparent to 
the listener. A distinct movement between the layers is 
intended in order to maintain focus on the tape recorder 
creating sound within the space.

2.4 Layer 3 - Inside Object 

[1:59 - 7:36]

From this point in the work the listener's attention is 
directed towards the next layer via a recording of the 
piezo microphone coming into direct contact with the 
running tape recorder and after a few seconds removed 
again. The auditory intention of this narrative device is 
a seeming expansion of the sonic field - as if a veil has 
been lifted, uncovering a multifaceted sound world. 
Purposefully the listener is only, at first, offered a 
hint of this new sound world inside the tape recorder as 
opposed to a fully immersive transference. The intention 
is to offer the listener a few seconds of reflection in 
order to firmly establish the inevitable movement between 
layers. The inevitability marking its way as the piezo is
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placed on the tape recorder for a second time. The 
sitting room environment, which has been formulated from 
the outset now dissipates and makes way for the journey 
inside the machine.

Up to this point audio processing has been kept to a 
minimum in order to retain the integrity of the original 
recordings. I wanted to convey as natural an environment 
as possible so that when the effects do start to develop 
they would carry with them more gravitas or at least have 
a longer lasting impact.45

The first hint of processed audio is initially relatively 
subtle. The raw and processed materials are strikingly 
similar in their aesthetic quality in order to highlight 
the beautiful intricacies naturally inherent inside the 
machine. I created 'bolder' textures by layering multiple 
versions of the piezo recordings together for a more 
expansive sound. In each of the layered versions I 
highlighted a different frequency using a 1-band EQ on 
each channel. In effect, I took what was already there 
and through minimal enhancement created a heightened 
version of the actual sound, with more noticeable higher 
range frequencies. This is a technique that prompted the 
idea for the last piece I completed for the portfolio, 
ParkerSuite. It will be discussed in detail in Chapter 6.

As layer 3 develops focus is predominantly concentrated 
on the rhythmical pulses of the machine mechanisms. Raw 
and processed versions of the same recordings sit side by

This can be heard from [2:15]45
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side, which results in a texturally complex arrangement 
of similar sounds. There is a continual shift of focus 
within the stereo image, making it difficult to 
concentrate on one element - each sound seemingly 
collides with the next in line, creating a type of 'cause 
and effect' scenario wherein all the individual sounds 
are linked together.46 The 'cause and effect' technique 
grows more prominent in each subsequent work for the 
portfolio as I became interested in the notion that all 
sounds within a composition could be intrinsically 
connected, where the introduction of one sound triggers 
the trajectory of another, and so on.47

Whilst discussing the tape recorder I have already 
mentioned the generation of noise as a by-product when it 
is in operation. In order for the machine to work it has 
to emit noise, it is impossible to get the 'wanted' sound 
(tape playback) without the 'unwanted' noise. I was 
intrigued with the idea of exploring the naturally 
occurring microsounds from within the machine, which when 
summed together create the noise by-product, and creating 
processed noise using these as source material. I use 
this is as a technique for binding the inner and outer 
worlds of the tape recorder together. I manufactured the 
variegated noise cloud textures using a process called 
Micromontage - a working method of which composer Horacio

The clearest example of this is from [3:47 - 4:30] 
Related to Dennis Smalley's (1986) 'causality.'
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Vaggione is an advocate, and which he used to great 
effect in his composition, Schall (1995).48

For the noise section in Surface [4:30 - 6:40] I took the 
already microsonic recordings of machine clicks from 
within the tape recorder, isolated them, and graphically 
layered hundreds of these tracks together in the 
recording software environment Pro-Tools. By using this 
technique I had complete control over the arrangement, 
down to hundredths of a second in the visual timeline of 
the DAW.49 The advantage of working in this manner is that 
I was able to finely tune all sound movement within the 
stereo image and create densely populated micro rhythms 
moving in and out of unison with each other. The 
complication of working in such a labour-intensive way of 
course is the time it takes to create a relatively short 
audio segment.

2.5 Layer 4 - Fabricated Environment

[7:37 - 9:23]

At this juncture of the composition, the listener's focus 
is conceivably immersed inside the tape recorder. Before 
finally reverting back to the original silent section 
from the introduction, which also brings the piece to a 
close, I wanted to use the inner sounds of the machine to

Micromontage is a technique, which involves the extraction of 
particles from sound files and rearranging them. A composer can 
position each particle precisely in time, constructing complex sound 
patterns by assembling dozens of smaller sounds.
Hoads, Curtis. Microsound. MIT Press (2001'): 182-18449 Digital Audio Workstation.
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recreate approximations of real environmental sounds. In 

essence, I wanted to create completely fabricated 

soundscape scenes, or as Trevor Wishart (1985) describes 
them, 'virtual acoustic spaces.'50 I was interested in the 

idea of juxtaposing the original microsounds from within 

the machine to their processed counterparts in creating a 

mimetic examination of a 'real sounding' environment 
using the 'hidden sound world' material.51-52 Essentially, 

I wanted to create a larger ecosystem from within a 

relatively small object - bringing the inside of the tape

recorder to the fore and creating a new, all

encompassing, space. Initially, I pushed the notion of

presenting the listening space as part of the

performance/piece, whereas I now wanted to transform that 
space into something entirely different.53

I noticed, with the clicks from within the machine, that 

when I placed a filter sweep on the raw audio there were 

certain areas in the freguency spectrum where the 

harmonic content was more prominent. Using the actual 

rhythmical pulses of the clicks but emphasising the 

harmonic content naturally brought to mind creatures of 

an arthropod or avian variety. When layering multiple 

processes of this audio together the emergent

50 In this instance I am creating a space that extends Wishart's 
(1985) 'Unreal Objects/Real Space' by fabricating a scene using 
unreal objects/unreal space - a synthetic environment with 
characteristics of real space.

This is related to Emmerson's (1986) 'timbral mimesis', which is a 
direct imitation of the timbre of the natural sound.52 'Real sounding' as related to 'source bonding,' Dennis Smalley's 
(1997) theory of our natural ability in relating sounds to supposed 
sources.53 DiScipio (1999) extends this notion with the use of iterated 
nonlinear functions in the modelling of the perceptual attributes in 
complex auditory images.
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characteristics of a 'forestry/wooded area' quickly 
formed. Even though it does not actually sound real it 
still leaves the impression of this particular type of 
environment. The listener in theory will not believe they 
are hearing actual birds, crickets or frogs although the 
processed versions sound close enough to the real thing 
in order to exploit their associative tendencies.

David Tudor explored a similar concept of creating a 
synthetic environment in the Rainforest I-IV Suite (1968 

1974 ). 54 Although his work was a performance 
installation created in real time where the listener 
could actively explore a constantly evolving auditory 
scene by walking through the performance space.

2.6 Conclusion

Whether the work was successful in achieving its goal of 
presenting a cohesive narrative flow in relation to the 
listener's perspective is open to debate. Indeed, even if 
it was extremely clear to some, others may not have 
correlated my ideas to the audio outcome.

In addition to composing a narrative, exploring dynamic 
microsound as a methodology for investigating audible 
perception and spatial parameters, and the amplification

Rainforest is an elctro-acoustic environment conceived by David 
Tudor and realised by the group CIE. Each composer has designed and 
constructed a set of sculptures, which function as instrumental 
loudspeakers under their control, and each independently produces 
sound material to display their sculptures' resonant characteristics. 
Driscoll, J. and Rogalsky, M. 'David Tudor's Rainforest: An evolving 
exploration of resonance,' Getty Research Institute Symposium (2001): 
4
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of masked audio within a soundscape were the main 
concerns of this work. These concerns served to extend 
the perimeters of the original soundscape recording by 
merging the recorded space and listening space and 
amplifying the masked audio contained within. This 
results in the creation of an all-encompassing 
soundscape, which will be slightly varied depending on 
where the work is performed.
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Chapter 3 - Testure Commentary

3.1 Introduction

Testure is a fixed-media work in two movements that uses 
sampled recordings of violin, soprano saxophone and drum 
kit, and is presented in a combination of stereo and 5- 
channel surround.55 The piece explores dynamic microsound 
through the investigation of masked audio within an 
instrumental performance, and temporal microsound through 
the isolation of the attack segment of each instrument's 
timbre.

3.1.1 Motivations

Testure continues the investigation of masked audio first 
introduced in Surface, although in this instance the 
focus is shifted from a 'real world' environment to 
implementing the same principles using instrumental 
sources, as it seemed evident that a musical instrument 
could potentially proffer the most interesting results in 
terms of microlevel timbre exploration. I became 
interested in exploring the sounds that are masked whilst 
listening to an instrument but which are integral 
components for generating its unabridged sound, e.g.

55 The violin and saxophone samples are a combination of improvised 
performance and single note recordings. The drum kit consists of 
kick, snare and crash cymbal, where only single hit samples were 
recorded. The 5-channel surround array is based on industry standard 
5.1, (L, C, R, Ls, Rs), minus the sub-channel.
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breath sounds and key clicks from the saxophone, and the 
friction of the hair from a violin bow gliding along the 
strings. These sounds aren't necessarily perceived as 
belonging to the instrument but in actuality they are the 
performance by-products that enable the instrument to 
produce sound. Without these masked elements there would 
be no sound, and in this sense they are the mark of the 
performer. This is similar to the tape recorder from 
Surface: in order for it to play sound whilst in 
operation, a noise by-product had to be produced. In the 
case of Surface, this was the mark of the machine 
mechanisms. With Testure I wanted to create a work that 
emphasises, in equal measure, the microsonic mark of the 
performer and the resulting recognisable instrument 
timbre.

3.1.2 Multi-Channel Presentation

Testure is the first work in the portfolio to investigate 
multi-channel spatial parameters. In addition, a further 
two works, Odessa and Bunker, explore multi-channel 
parameters in a variety of loudspeaker numbers and 
arrays. It should be made clear that although the use of 
surround sound in this piece was included as a variance 
in compositional presentation, the choice of five 
channels was down to the limitations of the DAW and 
loudspeaker allowance within the studio.56

The Digital Audio Workstation is Avid's Pro-Tools 9.
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I point this out in order to highlight that it is not 
within the scope of the portfolio to attempt an appraisal 
of surround mixing techniques. I was not concerned with 
overcoming or exploring the scientific limitations of 
surround spatialisation, in the same way I did not 
consider the limitations of stereo panning for the works 
that are presented in that form.57 The use of multi
channel spatialisation is only employed in the second 
movement of the piece, which results in Testure being 
presented in both stereo and 5-channel surround. When the 
composition converts into 5-channel projection the aim is 
to emulate an effect as is presented in Surface, which is 
a figurative unveiling of a complex sound world using the 
placement of a piezo microphone on a tape recorder, 
resulting in a seeming expansion of the stereo image. In 
Testure I attempt to recreate that sensation, except this 
time using a physical auditory expansion as opposed to a 
metaphorical one - the audio is literally transferred 
across more speakers, enabling a more immersive listening 
experience.

3.2 Movement 1 (Stereo)

[0 - 6:41]

The piece begins in a decidedly muted way, with the 
exhibition of breath exhalation flowing through a soprano

For an introduction on multi-channel panning limitations see, 
Kendall, G. and Cabrera, A. 'Why Things Don't Work: What You Need to 
Know About Spatial Audio.' Proceedings of the 2011 International 
Computer Music Conference.
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saxophone, and with no audible tones or harmonics 
present. To begin the work in this manner is to emphasise 
the importance held of the aforementioned auditory mark 
of the performer. The breath sound is presented as it was 
recorded with no processing applied; yet it is still 
unclear what it is. The equivocal nature of the breath 
sound is not forced but naturally occurs due to its out- 
of-context presentation.

The ordinarily masked breath sound from the saxophone is 
treated as eguivalent to the overall timbre of the 
instrument, and is afforded comparable attention as 
musical material for inclusion in the compositional 
arrangement. This in effect extends the timbral range of 
the saxophone, affording more sonic possibilities for 
compositional purposes.

After the 'saxophone breath' opening, there is the first 
introduction of harmonic material within the piece, and 
this stems from the violin. Along with the introduction 
of harmonic material there is also the first hint of 
processed audio, which comes in the form of high-pass 
filtered versions of the breath exhalation recordings.58 
Combining numerous copies of the high-pass filtered 
audio, all with varying cut-off frequencies, results in a 
transformation of the breath recordings into a stream of 
white noise. This processed white noise is combined with 
the very similar sounding sampled recordings of the

58 High-Pass filter = an EQ algorithm, which removes the lower 
frequencies of a given sound and keeps the higher frequencies in 
tact.
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usually masked sound of a violin bow grazing along palm- 
muted strings. Combining the processed and naturally 
occurring white noise proved a fitting method of setting 
the tone for the remainder of the work, where natural and 
processed sounds are inextricably linked.

The exploration of noise material alongside instrument 
samples within this work is inspired by Luigi Russolo's 
Futurist Manifesto (1913) in which he argues that 
traditional orchestral instruments are too limited in 
their timbral variety.59 As discussed in the Introduction, 
he invented a collection of noise instruments, which he 
named intonarumori, to overcome this issue. The 
intonarumori were intended for incorporation into an 
orchestral ensemble in order to extend the timbral 
possibilities available to composers. Noise is introduced 
in Testure as another level of timbral consideration, and 
the use of computer technology in providing this is a 
metaphorical manifestation of digital intonarumori.

Just as the processed noise and instrumental harmonic 
materials are starting to develop, a kick and snare drum 
sample is introduced with a single hit gesture that 
radically transforms the musical context. The addition of 
drum material at this juncture is to introduce temporal 
microsound within the work, and it also acts as an 
implement for shifting focus between sections within the 
first movement. At the gesture point the entire sound 
field, apart from newly introduced sampled saxophone key
59 Cox, C. and Warner, D. Audio Culture: Readings in Modern Music. 
Continuum (2004): 10-11
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clicks, is removed. The 'key clicks' are the sound of the 
saxophone keys being depressed by the performer, which 
represents another form of masked audio contained within 
a saxophone performance. When the saxophone key clicks, 
without audible notes, are isolated, the rhythmical 
nature of the mechanics of the instrument comes to the 
fore. The rhythms occurring from the key clicks inform 
the arrangement of the remainder of the section, which is 
presented in a playful call and response alongside the 
violin and drum samples.

The limited introduction of drums in this work prompted 
the notion of composing a full piece using only drum- 
based samples. The composition. Bunker, will be explored 
in the next chapter.

3.3 Movement 2 (5-Channel Surround)

[6:42 - 18:55]

The second movement consists primarily of violin samples, 
with some brief intersections from the unprocessed 
soprano saxophone. This movement investigates more 
percussive material, with the exploration of the attack 
portion of the violin's timbre. The attack fragments are 
taken out of context and treated as individual sound 
sources, which are processed individually and re
presented as extensions of the original instrument. 
Before the violin samples are divided into their timbral 
'parts', which make up the 'sum' of the instrument's
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tone, the movement begins with a collection of full 
performance samples.60 The reason for such an introduction 
was to ensure that the showcase of five loudspeaker 
channels was not going to be a constant collection of 
short audio fragments encircling the listener from the 
outset. When transferring the piece from stereo 
projection, and in order for full immersion of the 
surround speakers to be effective, it was appropriate to 
offer a prelude to the rest of the movement. Due to the 
majority of the work focusing on the microlevel of the 
violin's timbre, the prelude exists in order to contrast 
this with a variation in processing techniques - rather 
than truncate each recorded sample, a short segment of 
audio is actually looped and extended, giving the 
impression of a single note held over an unnaturally long 
time. The effect is introduced within the first minute of 
the movement and becomes recognisable when the note 
begins to appear unnatural due to its elongated form.
After some time the slow progression and built up
momentum of the prelude is harshly interrupted and
transformed into a percussive col legno section, with
processing gradually introduced as it evolves.

This particular section is inspired by the aesthetic 
considerations of Iannis Xenakis' Analogique A (1958), a 
short work for strings, which consists of nothing but a 
collection of short notes.61 James Harley (2002) argues

60 The full performance refers to an improvised and unedited violin 
performance.

There are no sustained notes and no glissandi. This is Xenakis' 
instrumental version of grains of sound.
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that the music proceeds as a succession of constantly 
changing densities, registers, ranges and intensities.62 
In 1959, Xenakis composed a complimentary work called 
Analogique B, which included the presentation of 
similarly designed short electronic sounds produced by a 
number of oscillators. The two works were subsequently 
joined together in creating a call and response scheme, 
wherein the strings alternated with their electronic 
counterparts.

There was a similar compositional approach in the col 
legno section from Testure, with the presentation of 
instrumental sounds alongside processed versions of the 
same audio source. I included this section in the 
composition in order to highlight the short percussive 
transients of the violin's bow coming into contact with 
the strings, which contain similar aesthetic qualities to 
the process of audio granulation.

In Analogique A+B, Xenakis used natural instrument sounds 
closely followed by electronic versions, whereas in this 
piece I explore a mix of varying degrees of processed 
audio. The final degree of processing results in the 
onslaught of noise material, all of which is derived from 
the original source sound. Each sample has been entirely 
transformed through a combination of distortion and

Harley, James. 'The Electroacoustic Music of Xenakis,' Computer 
Music Journal 26/1 (2002): 37
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compression techniques, which was achieved through the 
use of a simple harmonic altering VST plug-in.63

In a similar manner to how the col legno section was 
introduced, the noise segment is concluded through 
interruption, only this time by an unprocessed sample of 
a plucked violin string, which is followed by a 
collection of similar samples in varying frequencies.

The evolution of the final section follows the pattern of 
a gradual shortening of the audio samples, which towards 
the end leaves only the initial attack portion of the 
plucked strings. Paul Lansky explores a similar approach 
in his work Idle Chatter (1994), although he focuses 
primarily on the idiosyncrasies of the human voice, and 
linear predictive coding (LPC) as the sound generator.64 
His work is constructed from a cluster of extremely short 
vocal samples, with the reconfiguration of phonemes, 
sibilants/plosives, glottal stops and cut-syllables into 
dense textures of incomprehensible rhythms. Composers 
such as Barry Truax and Curtis Roads were some of the 
first to employ the method of algorithmic composition 
used here by Lansky. Truax in particular was an early 
advocate for computer-based processes, and using 
systematic processes to create complete musical works. 
Following on from the work of Curtis Roads and John 
Chowning, he was an early pioneer of both granular and FM

63 Sound Toy's Decapitator.
64 i .LPC is a subtractive analysis/resynthesis method wherein it takes 
a sound, analyzes it into a data-reduced form and resynthesizes an 
approximation of it.' Roads, Curtis. The Computer Music Tutorial. MIT 
Press (1996): 200
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synthesis, for which he developed an algorithmic system 
and compositional tool called PODX, used to generate and 
manipulate certain sonic parameters in real-time. An 
algorithmic approach to composition is not only related 
to the advent of digital technology, however, as there 
were traditional instrumental composers years previous 
who generated specialised systems for arranging certain 
elements within their compositions. As far back as 1787, 
Wolfgang Amadeus Mozart was applying a system for 
creating short musical works called Musikalisches 
Wiirfelspiel; the algorithmic component stemmed from the 
rolling of dice to determine the order in which to 
combine pre-composed sections.65 John Cage later employed 
a similar aleatoric system in creating his musical works. 
Cage's decision-making algorithm was based on I Ching, an 
ancient philosophical and symbol-based Chinese text.

My original approach to the arrangement of the final 
section of Testure, following a similar vein to Truax's 
PODx system and Lansky's LPC technique, involved the 
creation of a Max/MSP patch that would granulate and 
spatialise the entire collection of 'plucked string' 
samples automatically in random burst patterns without 
the need to individually place each one on the timeline. 
I was not convinced with the outcome of the algorithmic 
technique, however, due to a seeming lack of finer 
control over the exact timed placement of each sample in 
relation to what followed or preceded it. This resulted

Nierhaus, Gerhard. Algorithmic Composition: Paradigms of Automated 
Music Generation. Springer (2008): 36
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in the re-employment of the micromontage technique first 
introduced in Surface. I gained complete control over the 
dynamic and temporal changes for each sample, which 
constantly shift over the course of [6:12] to [7:50]. The 
minute timing changes of each sample placement does not 
sound like a computer algorithm, which is what I could 
not step away from when programming the section in 
Max/MSP. I strived for a 'human feel'; I wanted it to 
sound as if someone was actually performing the 
percussive sounding rhythms heard in the section. There 
were two technologically related reasons for my specific 
working practices when creating this section, but also in 
the wider context of much of my work. A combination of 
rudimentary computer programming skills coupled with an 
audio editing proficiency, due to a background in sound 
engineering, dictated the way in which I pieced together 
much of the audio content for my compositions. The end 
section of Testure in particular is a perfect example of 
piece-by-piece audio sculpting within the editing 
software. The result of applying this almost antiquated 
method of production, however, actually assists in 
maintaining a unique aesthetic quality within my work.

During the last section of the second movement the audio 
samples gradually settle into a pulse due to the addition 
of ten unique and repeating rhythmical patterns (created 
from the same source sound). The final four minutes of 
the work revolve around this constantly shifting 
collection of rhythms/pulses moving between the five
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loudspeakers. Stylistically, the end section is situated 
between Steve Reich's Drumming (1970-71) and Gyorgy 
Ligeti's Poeme Symphonique (1962). Both works are vastly 
different in their compositional approach but the end 
results share a common aesthetic quality. Drumming is a 
minimalist piece that utilises Reich's phasing technique 
in creating a convoluted collection of simple rhythmical 
phrases.66 At its most dense the piece is performed by no 
less than fourteen different voices and gives the 
impression of an accumulation of highly sophisticated 
polyrhythmical patterns. In actuality it is built up from 
a single 12/8 rhythm that is continually repeating; the 
rests contained within the pattern are gradually 
substituted for beats as the piece progresses with the 
introduction of additional instrumentation. Once it 
reaches a density peak the layers are gradually stripped 
away, one by one, culminating in a single instrument 
performing the same 12/8 pattern.

Ligeti's Poeme Symphonique is also highly rhythmical but 
it is not scored in the same way as Drumming. It is 
performed using 100 metronomes, all set to different 
tempos and wound to maximum extent. At the discretion of 
a conductor all metronomes are started simultaneously, 
creating a dense collection of temporal clicks. As the 
metronomes wind down at different speeds and gradually 
stop it becomes easier to distinguish individual clicks

Phasing is a compositional technique in which two (or more) 
identical phrases are performed at the same time, with gradual shifts 
in tempo at different rates.
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within the collective, resulting in randomly generated 
and continuously evolving rhythms.

In Testure, the processed violin samples from the end 
section are aesthetically similar to the click of a 
metronome although the individual rhythm patterns created 
from the samples were finely tuned, with each one unique 
in both timbre and rhythm. Testure differs moderately, in 
terms of audio projection, from the works mentioned due 
to the employment of five loudspeakers. There is a period 
during the end section when only individual rhythm 
patterns are in operation, and they are held in static 
spatial positions for a brief moment. This potentially 
enables the listener to recognise that there are in fact 
patterns to be sought out rather than just a random 
collection of clicks. Eventually the rhythmical clicks 
begin a continual shift around the different speakers, 
making it more difficult to identify individual patterns. 
The intention for this subtle effect was in creating a 
meditative exhibition of pulses to contrast the random 
noise sections from earlier in the piece. I was intrigued 
by the idea of a listener uncovering a specific rhythm 
within the cluster and trying to follow it along the 
speaker route, only to lose track along the way due to 
the distraction of another more conspicuous pattern. As 
the section unfolds, continually forcing listeners to 
change focus, I propose that listeners will arrive at a 
juncture wherein they are not actively seeking out the 
various individual rhythms but are aware of them all at
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once. There is, however, the potential for listeners to 
fall on the other side of interpretation when presented 
with this barrage of separate rhythms. They may 
conceivably be aware of none of them, resulting in an 
experience not dissimilar to the random sections that 
precede it.

3.4 Conclusion

Testure continued the exploration of dynamic microsound 
in the form of masked audio, and shifted focus from 
soundscape to instrumental sources. The act of amplifying 
the masked audio within this context served to extend the 
timbral range of the original instruments, which is 
similar to the extension of the soundscape within
Surface.

The two movements of the work showcase a number of 
varying ways in which the timbral components of the
instrument could be isolated and explored within the 
context of a composition.
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Chapter 4 - Odessa and Bunker Commentary

4.1 Introduction

This chapter discusses two related compositions. Odessa 
is a fixed media work created entirely from one source 
sound, which is a distorted processing error. It is 
presented using 16 loudspeakers.

Bunker is also a fixed media piece and uses sampled drum 
kit recordings as the main compositional materials. The 
samples are a collection of improvisatory performances 
rather than recorded single strikes, the importance of 
which will be discussed later. It is a multi-channel work 
for 8 loudspeakers.

Both of the works will be analysed in the context of one 
commentary due to the associative nature of their 
realisation and the cross-pollination of techniques 
employed in them. The seed of an idea for Odessa arrived 
by way of accident due to a processing error, and so 
wasn't initially intended as the next work for inclusion 
in the portfolio, rather, a possible endeavour after 
Bunker had been completed. At the point of mapping the 
arrangement for Bunker, however, I decided to continue 
the exploration of Odessa simultaneously, shifting focus 
between each piece intermittently. What started as merely 
a novel way of working turned into a thematic and 
aesthetic binding of two disparate sources, i.e. the
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digitally distorted peaks/clips from Odessa and the 
sampled drum kit from Bunker. To reflect the way in which 
the compositions were developed, this commentary will 
shift focus between each one and compare similar 
sections, processes and themes. Both works investigate 
temporal microsound within the context of exploring 
rhythm and a noise aesthetic.

4.2 Motivations and Approach

The single source sound that drives Odessa was created 
unintentionally when processing violin samples for 
inclusion in Testure. Whilst mixing the processed audio 
an error occurred in the recording software, which 
rendered the output as a collection of digitally 
distorted peaks. This resulted in a, fortuitously linked, 
thematic correlation towards what Kim Cascone (2000) 
describes as a 'post-digital aesthetic.'67 The innate 
association of Odessa to a post-digital form coupled with 
the error-filled but aesthetically pleasing digital 
distortion, prompted the idea of potentially creating an 
entire work using this as the only sound source in which 
to manipulate. I became intrigued with the implications

The 'post-digital aesthetic' was developed in part as a result of 
the immersive experience of working in environments suffused with 
digital technology: computer fans whirring, laser printers churning 
out documents, the sonification of user-interfaces, and the muffled 
noise of hard drives. But more specifically, it is from the failure 
of digital technology that this new work has emerged: glitches, bugs, 
application errors, system crashes, clipping, aliasing, distortion, 
quantization noise, and even the noise floor of computer sound cards 
are the raw materials composers seek to incorporate into their music. 
Cascone, Kim. 'The Aesthetics of Failure: Post-Digital Tendencies in 
Contemporary Computer Music,' Computer Music Journal 24/4 (2000): 13
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of limiting the compositional process by excluding all 
but these 'digitally distorted' microsounds.

Imago (2002) by Trevor Wishart uses a similar single 
sound source methodology, although his work is presented 
in stereo rather than multi-channel. His composition is 
created using the 'clink' of two connecting whiskey 
glasses as the sole sound source.68 The structural 
development of Imago is based on the exploration of the 
inherently rich frequency spectrum contained within the 
unadulterated sound of the whiskey glasses and it is 
quite clear when listening to the piece that there are 
aesthetic connections with all the material presented due 
to the exploration of similar harmonic content for each 
processed sound. In Odessa my aims were not so much to 
explore the frequency content of the digital 'peaks' but 
rather, use these as trigger mechanisms in order to 
create new sounds that contain variations in timbre, 
duration and amplitude - every sound contained within the 
work is derived from the digital peaks, but not in an 
obvious manner. For example, because the peaks consist of 
transitory audio fragments I aimed to develop a complete 
variation on that form, hence in the opening section of 
the piece the listener is presented with a collection of 
gently lingering sine tones of varying frequency. The 
frequencies of the sine tones have no direct relationship 
to the frequency spectrum of the distorted peaks - they

68 The piece was initially created for Jonty Harrison's 50th birthday 
concert and, indeed, the whiskey glass 'clink' is sampled from his 
work, Et Ainsi De Suite (1992). See also, Harrison Variations (2002) 
by Horacio Vaggione.
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were obtained by synthetic means. I layered a number of 
the digital peaks together in ten second segments in 
order to create a collection of discrete loops/rhythms. 
The loops were processed separately using a technique 
inspired by the work of David Tudor, more specifically 
his composition Phonemes (1981). There is no clear 
correlation between the aesthetic qualities of each 
composition but similar ideas of processing are prevalent 
in both. In Phonemes, Tudor used a percussion synthesiser 
with variable envelope parameters capable of extending 
the duration of short input signals. The short signals 
were lengthened through the use of filters, which 
highlighted and resonated certain frequency bands. In 
Odessa I also used resonant filters to highlight 
frequencies in each of the loops. This had the effect of 
melding the rhythmical audio pulses of the digital peaks 
into blended sine tones by eliminating the attack, 
leaving only audible resonances. As the introductory 
section progresses I gradually reverse the process by re-
introducing the deleted attack, which results in a
collection of bell-like textures shimmering to the
rhythms of the original loops an effect that is
redolent of the voice triggered room resonances found in

• 6 9Alvin Lucier's I Am Szttzng In A Room (1969).

The introductory section from Odessa bears a striking 
resemblance to a section in Bunker, which can be heard 
from [2:08 - 4:22]. The sonic similarities materialised
69 I use the term 'bell-like' in reference to the additive synthesis 
algorithm (Bell Instrument) created by Jean Claude Risset for 
producing synthesized bell sounds.
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independently and were not consciously designed, even 
though it is quite obvious that the same effect is used 
in both cases. When I realised the processing 
duplication, rather than start afresh, I used this 
auditory uniformity to highlight an inextricable link 
between both works - a processing timestamp of 
simultaneous realisation. The two sections are not 
entirely alike, however, due to the contrasting input 
signals used to trigger the effects. In Bunker, I used a 
loop derived from an improvised performance (full drum 
kit) rather than constructing the rhythms from one 
digital audio peak within a DAW. The resulting 
differences are subtle but comparatively noticeable when 
auditioned side-by-side. The Bunker segment retains the 
initial attack of the resonant frequencies throughout 
although the tails have been trimmed, resulting in brief 
percussive and harmonic attacks for each transient. This 
still evokes the bell-like shimmering textures heard in 
Odessa, although the more attack-based aesthetic allows 
the rhythmical loops to protrude in a more forceful 
manner.

Within Bunker, this section systematically segues into 
another short exploration on the extraction of tonal 
attributes from the same percussion samples [4:26 
5:00]. On this occasion, however, it is a time-based 
perceptive device as opposed to harmonic frequency 
manipulation. The device in question is a rudimentary 
technique that involves the adjustment of playback speed
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for a random selection of audio fragments. For example, 
in the production of one instance of the effect, a one- 
second audio segment is isolated and continually repeated 
in loop mode. When looped in its original speed the audio 
has a clearly decipherable repetitive structure - it is 
undoubtedly the same audio fragment repeated ad 
infinitum. When the speed is increased, however, the 
perception of separate audio fragments begins to 
disappear and dissolves into a perceivable single tone. 
Once the speed is increased to the point of a perceptive 
change, the short loop is gradually scrubbed along the 
entire audio file at random junctures, resulting in an 
increase and decrease in pitch depending on the 
particular section of audio file in isolation.70 The 
effect can be heard as a form of glissandi and is layered 
alongside numerous examples of the same technique, with 
each tone weaving between the eight loudspeakers and 
juxtaposed with the original stuttering drum samples. 
Kontakte (1959/60) by Karlheinz Stockhausen considers a 
similar theme, most evident around 17 minutes into the 
piece, although he used impulse generators as source 
material rather than acoustic samples.71 Kontakte is a 
practical exploration of Stockhausen's (1959) essays on 
the relationship between rhythm and pitch, and the 
audible perception of temporal shifts, i.e. the rests (or 
phases) between discrete audio fragments. Stockhausen
70 'Scrub' is a term linked to the use of reel-to-reel tape players 
and concerns the practice of auditioning audio by running tape along
the play head.71 In this instance I am referring to the electronic version of 
Kontakte. See also: a version for electronic music, piano and 
percussion (1959).
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describes music as 'consisting of order-relationships in 
time with a connection to how we hear alterations in an 
acoustic field, e.g. silence - sound - silence, or sound 
- sound, and between alterations, how we can distinguish 
time-intervals of varying magnitude.'72 As the time 
intervals between successive sounds become shorter the 
perception of these will also change, as our ability to 
recognise specific durations of individual sounds 
transforms into the recognition of pitch.73

4.3 Rhythm

Considering Stockhausen's argument for our penchant of 
innately organising sound on a temporal scale, the 
exploration of rhythm, particularly in the context of 
composing with micro audio fragments, was an 
inevitability, even if in a sub-conscious manner 
initially. Each of the works discussed so far have 
explored rhythmical balance in some way, the prominence 
of which is gradually expanded in each successive 
composition and culminates in the most obvious example, 
Bunker. To the listener it may be the case that Bunker 
feels overtly more rhythmical due to the use of 
'performed' drums as source material, but compositionally 
it was also the only work were rhythm was the principal

Stockhausen, K. '....How Time Passes.... ' Die Reihe 3 (1959): 10
73 Like Xenakis, Stockhausen is inspired by Gabor's (1947) theory of 
auditory perception alterations at a micro level and the limitations 
of hearing.
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compositional focus as opposed to an individual element 
within a larger scheme.

At the outset of the portfolio an exploration of rhythm 
was never at the forefront, but due to the rhythmical 
nature of the tape recorder mechanisms, and the 
introduction of granular synthesis in Surface, an avenue 
of investigation was instigated. The granulation of audio 
from Surface resulted in the production of asynchronous 
cloud textures that were rhythmical in nature, which is a 
systematic result of using the process.74 The effect 
generated hundreds of audio fragments layered together, 
albeit with enough space between individual sounds to 
perceive a scattering of random pulses. Within Surface it 
was not developed any further: the rhythms employed were 
created through granulation and were presented as they 
were formed, without further manipulation. This led to 
the exploration of clearly defined pulses within Testure, 
which were developed in such a way that they did not 
necessarily fit together, as the point was for the 
listener to be presented with a collection of mostly 
unrelated rhythms that sporadically and unintentionally 
reached moments of synchronicity through a continual 
movement along the five loudspeakers. As a gradual 
development in exploration, the rhythmical interludes 
within Odessa and Bunker were purposefully fine-tuned. 
The clearest example of this takes place in Bunker from 
[7:10 - End]. This section contains a sampled drum loop

74 Asynchronous cloud textures refer to the aleatoric distribution of 
grains within a specified timeframe.
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with a clearly defined tempo and metre, which is a device 
I have never before explored in the context of an 
electroacoustic composition. The idea behind this section 
was to exploit the transitory nature of the individual 
sounds stemming from the performed drum kit. Until this 
point all rhythms included in the works were created in a 
DAW from individual sounds or processes. By contrast, in 
this case I wanted to use an organically created rhythm 
as the basis for exploration, hence the importance of a 
performance sample instead of individual drum hits. 
Rather than present the drum loop in a completely natural 
guise, I placed it in the context of expanding the rhythm 
across the eight loudspeakers. The original drum loop 
rests in the front stereo pair of speakers, whilst the 
processed elements shift continuously between the 
remaining speakers in the array. The processed audio 
snippets are a collection of detached attack and decay 
parameter samples derived from the original drum loop. 
The detached samples are re-incorporated into the 
original loop, maintaining the rhythmical focus already 
introduced, which creates the illusion of an extra layer 
of microsonic detail within the drum kit, and thus 
extending its timbral range.

Whilst developing the rhythmical qualities within Bunker, 
I also transferred these methodologies across to Odessa. 
Within Odessa the rhythmical interludes created from the 
digital distortion are swathed in layers of noise and 
intermittently breach the surface of the distortion
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before finally disappearing back underneath. I was 
intrigued with the idea of momentarily rendering the 
rhythms audible in order to showcase where the noise 
material stems from, so in this instance rhythm is used 
as a mechanism to draw the listener's attention towards 
the digitally distorted peaks. The gradual unveiling of 
the rhythmical interludes culminates in the final 
section, where the noise material has been removed 
leaving only the original source audio, which is 
displaced across all 16 loudspeakers in random fragmented 
patterns.75

The eventual and gradual exploration of more rhythmical
structures within my work was the result of a personal
desire to incorporate clear temporal characteristics into
each piece in the portfolio, which is a facet I felt was
lacking in much of the 'academic' electroacoustic music I
had experienced up to that point. Rather than include
elements of rhythm arbitrarily, however, I attempted to
include the naturally occurring rhythms found in the
source recordings that informed each piece. In Mochorel,
for example, it is difficult to identify the origins of
the source recordings due to total transformations via
processing, although the rhythmical elements are still in
tact. At the beginning of the piece the listener is
presented with swathes of white noise yet there is an
audible undercurrent of rhythmical interplay between
frequencies from the high-end of the spectrum. The source
75 The rhythmical sections can be found at: [8:30 - 11:30] and [14:16 
- end].
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sounds were recorded during a street parade in Morelia as 
part of an Independence Day festival, which included a 
mixture of crowd clapping and cheering, and military 
style marching with snare drum accompaniment. Whilst it 
is not possible to hear the exact characteristics of the 
source recordings, the rhythmical components still 
protrude from beneath the surface of the white noise, 
which gives the impression of randomly occurring 
fluctuations in the audio equilibrium. I found this 
method of rhythm incorporation interesting because, even 
though the source recordings contain extremely obvious 
and definite rhythmical breaks, their inclusion in the 
piece seems subtle enough so as to appear inconsequential 
or unplanned. This is a working method, which again is 
rooted in an appreciation of microsound exploration, and 
the act of thorough focus over the minute changes in each 
work that play massive roles in the general formation of 
the works. Exploring recordings and drawing out the 
naturally occurring rhythmic attributes, which may not be 
overtly obvious upon first listen, and presenting these 
from a different perspective, is inextricably linked to 
the sought after active listening mentality expected of 
the listener but put into practice by the composer.

4.4 Noise

Noise material is used to some degree in each of the six 
portfolio works, but in Odessa and Bunker it is presented 
in its most abrasive and forceful guise. The notion of
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presenting noise in this manner is related to both the 
loud dynamics inherent in the drum kit and also that 
Odessa is technically the purest 'noise-based' work given 
that the source audio, from which all other sounds within 
the work are derived, is a processing error.

Even though Odessa may be considered a true noise piece, 
the dynamic range within the work runs the gamut between 
extreme quiet to aggressive loudness. A wide dynamic 
range was used in order to highlight the extremes to 
which the original source audio could be transformed - 
from the languidly gentle and barely present sine tones 
of the introduction, to the wailing and screeching of the 
delay-smothered feedback material at the close of the 
piece.

The opening of Bunker is the most forceful and dynamic 
section in the entire portfolio. This was a direct 
reaction against the slow moving and quiet introductions 
within the rest of the works. It was also intended as a 
method of mimicking the thrashing of the drum kit, and 
relating this to a wall of noise. Out of the aggressively 
loud wall of noise the natural drum kit samples gradually 
come to the fore. This evokes the similar compositional 
methodology explored in the end section of Odessa and 
which provides another linking mechanism to both works.

The application of noise and rhythm in these compositions 
is inspired by the work of Japanese artists, Merzbow and 
Ryoji Ikeda, particularly Merzbow's Noisembryo (1994) and
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Ikeda's Dataplex (2005).76 In Noisembryo, Merzbow exhibits 
a cacophonous deluge of distorted, screeching and 
metallic sounding vocals, synthesisers and homemade 
instruments, coated in feedback and delay. During a 
running time of approximately one hour the abrasive and 
unrelenting wall of sound assails the listener, resulting 
in an uneasy and intense experience; an effect I tried to 
recreate and expand upon in Odessa by continually 
shifting to both extremes of quiet and loud.

In Dataplex, Ikeda presents a group of raw technological 
offshoots, for example white noise, static, computer 
glitch, sine tones, and structures them in intricate 
rhythmical passages. His work treads a different path to 
Merzbow in that he relies on subtle shades of short and 
quiet slices of noise-based material.

I aimed to situate Odessa and Bunker somewhere in the 
aesthetic hinterland between both of these artists, 
drawing equally from the subtle qualities inherent in 
much of Ikeda's work, and the aggressive nature of 
Merzbow's output.

4.5 Form and the Listener

At this point I have not yet thoroughly discussed my 
approach to compositional form or, in particular, the 
ways in which I manipulate long-scale form in relation to 
the potential auditory experience of the listener.
7 6 See also, Test Pattern (2008)
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Through the analysis of specific isolated sections from 
my work I will attempt to dissect the processes that led 
to particular form-based arrangement decisions.

Using a fixed-media portfolio as the representation of 
microsound exploration was an important factor in shaping 
my particular approach to compositional form. This was 
due to the highly focused method of sound manipulation 
that dealing in the fixed-media environment afforded, 
particularly when coupled with my exploration of sound on 
a micro level. The ability to finely tune temporal scale 
within my work, using a microscopic focus on arrangement 
and form, offered an interesting opportunity to explore 
both the potential range of a listener's perception and 
also their emotional response when that range is pushed 
to the limit.

Due to a focus on breaching the listener's audible limits 
within my work it could be argued that an element of 
provocation resides underneath the surface of each piece, 
however this is not intended in an antagonistic manner 
but rather as a proposed method of maintaining an active 
listening state as the compositions develop. The most 
obvious example of this technique is included in the 
opening and closing moments of Surface where I employ the 
use of extended silence as a tool with which to draw the 
listener's attention to their surrounding environment 
whilst simultaneously creating an aura of confusion 
around the fact that they are not hearing any audio, even 
though the piece has supposedly begun.
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Whilst considering the compositional form of Surface, in 
relation to the use of silence, it is important to note 
that the overall structure of the piece (a narrative 
device that contains four distinct layers) was in place 
from the outset. The development of each individual 
layer, however, was continually modified as new sound 
materials were created, sculpted, and interspersed within 
the piece. The silent layers that bookend the work are 
inextricably bound to the aforementioned listener 
confusion/uncertainty, and the development of each layer 
was finely tuned through constant re-evaluation, which in 
turn gradually affected the overall form of the finished 
work. This became a fairly slow compositional process 
because in essence I was composing with time rather than 
audio material, and in order for the re-evaluation 
process to be effective it was important to take breaks 
from listening to the piece so that form decisions could 
be arrived at with fresh ears - as if hearing the piece 
for the first time. The eventual length of the silent 
layers was decided upon when I reached a point of unease 
whilst listening to the introduction of the piece. The 
feeling of unease manifested itself due to the confused 
nature of listening to silence whilst expecting to hear 
audio. The compositional technique, and playful 
aesthetic, of triggering unease or uncertainty in a 
listener is dispersed throughout much of my work, 
although it is never approached with the intent of 
alienation but rather as a mechanism to challenge 
listener expectations. A potential issue with this type
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of compositional approach, however, is that most 
listeners will have unique thresholds of acceptance in 
response to the moments of uncertainty. Exploring ways of 
situating my work in between the various levels of
acceptance thresholds is the driving force behind my 
approach to form in the context of the portfolio.

Using a similar approach to form as in the silent layers 
from Surface, the introduction to Odessa, which in 
actuality lasts one third of the entire duration of the 
piece, was a carefully considered and timed process, 
although here I use composed audio content rather than 
relying on blocks of silence. The form of Odessa is
rooted in the aesthetic considerations explored by Steve 
Reich in 'Music as a Gradual Process' (1968) in which he 
discusses the notion of 'pieces of music that are, 
literally, processes.'77 Reich was interested in the idea 
that the form of an entire composition could be derived 
from the gradual evolution of audio material as it slowly 
changes through the application of specific processes. He 
described wanting to 'hear the process happening
throughout the sounding music.'78 Outside Reich's own 
canon, artists such as La Monte Young and Eliane Radigue 
have incorporated similar practices into their work. 
Radigue's Arthesis (1972), in particular, is a good
example of the gradual process in operation, and also a 
piece to which Odessa is aesthetically linked. In 
Arthesis, Radigue explores the sound of a MOOG
77 Reich, Steve. Music as a Gradual Process. 1968. In Hillier, P. ed. 
Writings on Music: 1965-2000. Oxford University Press. (2002): 3478 ibid p.35
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synthesizer producing a wash of rich, sustained drones 
containing slowly shifting timbral patterns. Throughout 
the evolution of the piece certain harmonic frequencies 
are intermittently and subtly brought to the foreground, 
creating perceptual auditory effects such as beat 
frequencies and difference tones, which slowly alter the 
spectral content of the drones. The slow and gradual 
shifting of frequency content, which makes up the form of 
Arthesis, is difficult to perceive whilst it occurs, 
although if one were to select random points in the 
timeline without hearing the preceding moments it becomes 
possible to distinguish the differences in sound. In 
actuality the audio content of the piece fluctuates quite 
a lot from beginning to end, and because it happens at 
such a slow rate it ultimately affects the listener's 
perception of the form of the work.

With the introduction of Odessa I strived to recreate the 
effect found in Radigue's work, although in a more 
confined way as I was not intending for the whole piece 
to take the form of a gradual process. When I began to 
piece the introduction together there was no precise 
durational intent, instead it was determined by the slow 
evolution of the audio content - from the barely audible 
sine tones in the beginning to the transformation into a 
collection of shimmering harmonic frequencies of varied 
rhythmical patterns. The effect of continuous sine tones 
morphing into a collection of rhythms was achieved by 
manipulating dynamic control of the resonant frequencies
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inherent in the source sound files. The two states of the
audio files (sine tone and harmonic rhythms) represent 
the parameters of the resonant frequency filter used to 
create the sounds at the two extremes of its controls. 
The gradual movement of the filter parameters over time 
created the transformation between both sounds. The speed 
at which the transformation occurs was carefully crafted 
in order to create the sense of imperceptible auditory 
change, which aligns with the gradual process method of 
composition. The overall form of this piece, like
Surface, is directly related to the listener's 
perception, and whilst I had a predetermined plan in 
place for both pieces, each was affected by a
compositional consideration towards the potential 
response of the listener.

A variation on my approach to form can be heard in 
Bunker, which is unique within the portfolio because it 
was arranged in alignment with the aforementioned drum 
kit performance samples/source audio. The drum 
performance samples are an amalgamation of a few varied 
improvised live takes, which were subsequently edited 
together and used to outline the form/structure of the 
composition. All of the additional processed audio
content was then mapped to the performance recording, 
mimicking the naturally occurring dynamic fluctuations 
inherent in the track. In effect the form of the entire 
work is representative of the actual recorded drumming 
performance and, unlike Surface and Odessa, adheres to a
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pre-configured plan from beginning to end. This became a 
beneficial device in the context of compositional 
arrangement because it revealed a potential for exploring 
divergent avenues in the consideration of form. In this 
instance, working to an exact skeletal outline of the 
piece meant I was unencumbered with constant 
concentration on overall form, which helped facilitate my 
focus on the intricate weaving of sound fragments around 
the rhythmical patterns contained in the live drumming 
take.

Due to a contrasting method of media presentation to the 
other works in the portfolio, ParkerSuite also contains a 
unique approach to form; it is exhibited as a locative 
mobile phone app as opposed to a fixed-media work. The 
cyclical nature of the app, where the listener is 
presented with particular audio content in coincidence 
with their position within a specified location (Belvior 
Park Forest), determined the form of the work. 
Potentially, most listeners will experience the 
composition in a unique way due to their personal 
exploration of the location - not everyone will walk 
along the interconnecting park pathways in the same 
order. To compensate for this inevitability I dealt with 
form in a non-linear manner, so rather than the single 
outcome of the piece progressing from beginning to end in 
the same way every time, I created numerous audio files 
in loop form so that they would fit together in whatever 
order they may be triggered by the listener. For this
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reason the form of the work actually determined the way 
in which the audio content was created, and for the work 
to flow seamlessly in a number of variations it was 
important that all of the audio material encompassed 
similar aesthetic strands. The principal binding element 
of ParkerSuite, which made the aesthetic similarities 
possible, is the collection of birdsong recordings 
incorporated into each of the individual audio tracks.

As a representation of one of the possible auditory 
routes the listener may experience whilst exploring the 
location, a fixed-media two-channel version of 
ParkerSuite is included in the portfolio.

In summary, whilst it is clear that there are variations 
in approach to compositional form within my work, it 
should be noted that irrespective of the presentation of 
each composition none of the pieces were created without 
prior consideration towards the eventual long-scale form 
arrangement.

4.6 Revision/Addition

Revisiting Bunker for the purpose of reflecting on my 
compositional discourse exposed a plausible future 
extension to the work that I had not considered at the 
time of completion. It may have been fruitful to extend 
the work into other performance possibilities stemming 
from the same source audio, particularly as the piece is 
already rooted in a performance aesthetic through the use
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of improvised drum samples. The work may translate well 
to either a live performance/tape configuration, or a 
live performance/electronics/tape structure, something I 
would like to consider in future presentations. This is 
an avenue I am currently developing with percussionist 
Steve Davis, the performer who provided the original 
source material.

The inclusion of 'tape' in a possible future 
configuration of the work is significant because Bunker 
contains certain segments of audio that went through a 
multitude of layering and processing techniques before 
being incorporated into the arrangement, which would be 
difficult to recreate, at least with the same attention 
to detail, using live electronics alone. Combining the 
tape version of these processes with a live drumming 
performance could potentially transform the piece into a 
more visually absorbing spectacle. The inclusion of a 
live performer presents a viable expansion of the work 
through an exploration of extended improvisation, 
potentially creating a space of aural dynamism to 
counterpoint the static form of the fixed media version.
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Chapter 5 - Mochorel Commentary

5.1 Introduction

This is a two-channel work based on soundscape recordings 
produced during a two-month residency in Morelia, Mexico 
in 2011. In discussing it, I introduce the term 
noisescape as a compositional form rooted in the 
combination of soundscape and noise-based audio material. 
Mochorel is unique within the portfolio in that it 
represents dynamic microsound as a form of guiet 
presentation.

5.1.1 Development

The finished piece is extremely different to the original 
concept, which was intended as another instrument led 
work akin to Testure. During the residency in Morelia I 
worked with a string trio for the purpose of recording 
and exploring variations in performance techniques using 
a single scored motif. It became clear after the 
recording sessions that the similarities to Testure were 
too apparent and that there was nothing new to add to the 
portfolio with this work. The composition was shelved for 
over a year whilst I commenced work on Odessa and Bunker. 
The development of noise in those works influenced its 
application within Mochorel. Whilst visiting Morelia I 
made extensive soundscape recordings of different areas
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within the city; these eventually formed the basis of the 
entire piece.

5.2 Morelia and Noisescape

Morelia is a small, architecturally stunning city that is 
relentlessly scored with the sounds of aggressive car 
engines and horns, tyre screeches, and police/ambulance 
sirens, which results in an interesting misalignment 
between the visual and the auditory aesthetics of the 
place. In fact, having left the city it is the noise
intrusion within the soundscape that I remember most 
clearly. All other sonic and visual memories are hidden 
under a haze of noise intrusion, which has become more 
exaggerated through the passage of time. It is this 
noise-focused memory that inspired the idea of recreating 
the soundscape of Morelia using the original field 
recordings but emphasising the noise elements contained 
within. I refer to this form of composition as
noisescape.

The application of noisescape as a representation of 
place in relation to memory was similarly approached in 
the soundtrack to recent Portuguese film, Tabu (2012, 
dir. Miguel Gomes). The film has a clear two-act 
structure, where the first act serves to introduce the
elder main characters, and the second act narrates the
formative moments of their youth. An interesting 
evolution within the film and its soundtrack occurs when
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Act Two begins. To coincide with the narrative device of 
this act, which is based on a character's hazily 
recounted memory, the film switches style and adopts a 
'silent film' visual aesthetic. The soundtrack also 
employs certain silent film characteristics, in that the 
characters speak but the audience cannot hear their 
voices, yet the most interesting aspect is that all 
incidental sounds remain audible, e.g. birdsong, tree 
leaves rustling in the wind or characters' interaction 
with objects. Acoustic ecologist R. Murray Schafer (1977) 
refers to these incidental sounds from nature as keynote 
sounds, which are heard unconsciously but often outline 
the character of a place. In retaining the audibility of 
the keynote sounds and removing the characters' voices in 
Tabu, the director metaphorically conveys the uncertainty 
of memory and consistency of nature.

In Mochorel, I investigate the uncertainty of memory in 
relation to place by reconfiguring the sound signals 
within the Morelian soundscape and presenting these as 
the keynote sounds.79 My particular auditory memory of 
Morelia is one that defines the characteristics of the 
environment as overrun with noise pollution, so in 
exchanging the perspectives of sound signals and keynote 
sounds I am remoulding the soundscape into noisescape.

Schafer (1977) defines sound signals as foreground sounds that are 
listened to consciously, e.g. warning devices, horns, sirens etc.
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5.3 Soundscape, Noise and Quiet Music

By recontextualising sound signals as keynote sounds 
within Morelia's soundscape, a new avenue of 
compositional investigation is unveiled: a framework for 
presenting noise as the defining sonic characteristics of 
a place.

The principal area of consideration for achieving this is 
based around the characteristics of Schafer's keynote 
sounds and how noise can adopt these attributes. In my 
particular approach to presenting noise material as 
keynote sounds I have taken compositional liberties with 
Schafer's original definition. The intention is still to
present noise as the defining sonic characteristics of
Morelia, but I do not expect it to be heard
unconsciously. I do, however, allude to the notion of
unconscious listening by altering the dynamic level of
audio material for quiet playback. The quiet playback is 
representative of the dynamic levels at which we perceive 
natural keynote sounds within the ambience of an 
environment.

The application of quiet playback in presenting the piece 
is inspired by the aesthetic considerations of 
instrumental composers Morton Feldman and Jakob Ullmann. 
Both composers are renowned for the reserved use of 
dynamic range within their work, with Ullmann declaring:

[...] you cannot compete with the noise of the world 
[...] the less loud music is the better I can hear it.
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If it becomes loud you cannot listen for long 
periods of time.80

In alliance with Ullmann's declaration, and Schafer's 
keynote sounds, I believed there would an interesting 
juxtaposition in actively seeking out the 'noise of the 
world' and exhibiting it using the same dynamic restraint 
shown by Ullmann and Feldman in their instrumental works.

So, rather than unconscious listening, my goal with using 
a limited dynamic range in Mochorel is to invite, or 
force, the listener to actively seek out the audio 
content with unwavering focused attention. Presenting the 
audio at such a low dynamic level will conceivably 
trigger a response of focused listening in order to hear 
the intricacies of this noise environment, where under 
the placid surface lurks a wealth of textural complexity, 
just above the threshold of audibility.81

In order to express noise as noisescape, the initial 
action was to isolate all of the sound signals from 
within the soundscape recordings. Having individual audio 
files for each noise, e.g. car engine and horn, siren, 
and fire alarm resulted in greater control over the 
processing, where I was able to assign specific processes 
to individual sounds. The most important aspect in 
manufacturing a noisescape with these sounds was to 
generate an enveloping, placid and slowly evolving 
8 0 Interview with Nick Cain, 'The Wire: Adventures in Sound and 
Music,' The Wire Publishing Ltd. (2013): 40
81 Focused listening is related to Pauline Oliveros' (2005) 'Deep 
Listening,' without the meditative undertones.
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texture, which the abrupt nature of the car engine/horn 
or police siren didn't allow in their original form. To 
combat the nature of these sounds I processed them almost 
beyond recognition by extracting clusters of harmonics 
from each sound and time-stretching them. All of the 
individual time-stretched sounds were subsequently 
transferred through a chain of processes, which included 
filter banks, harmonic distortion, and compression. All 
of the processed versions of the sound signals were then 
layered together in creating a textured bed of white 
noise, which still contained hints of dynamic 
fluctuations from the original sounds.82 The resulting 
dynamic fluctuations leave the impression of a 
functioning and evolving ecosystem of noise material.

Once the noisescape has been established, as a constant 
element within the piece, there is a section where out of 
the placid blanket of white noise arises a faint 
reference to the initial incarnation of Mochorel. This is 
achieved via the use of a recording from the original 
string trio sessions. The inclusion of this barely 
audible harmonic material amongst the noise was inspired 
by Morton Feldman's experimentation with the delicacy of 
dynamics in his works for strings, particularly String 
Quartet II (1983).83 This work tests the listener's 
perception of time and metre, and the performers' 
endurance, with its long duration, extreme quietness and

p o Examples of this can be found from [1:10] - [1:40] and [3:05] - 
[3.21]
8 3 See also, Rothko Chapel (1971)
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free-form nature in regards to harmonic and rhythmical 
content.84 To evoke a similar aesthetic in my work I time- 

stretched samples from the original string trio 

recordings in order to create languid harmonic passages 
that gradually cut through the noise textures.85 The idea 

of presenting quiet harmonic material amidst the 

inharmonicity of the noisescape, and using the string 

trio recordings to achieve this, is an additional 

methodology for conveying my clouded memory of the 

Morelian soundscape, and the dominance of noise above all 

other sounds within it.

Through combining soundscape and noise in the context of 

'noisescape', I propose a new compositional approach that 
responds to the prevalence of noise within the 21st 

century sonic environment.

Furthermore, exhibiting my version of noisescape at the 

threshold of audibility reflects a potential change in 

the perception of noise by bestowing upon it a rather 

delicate and inviting demeanour.

5.4 Performance Suggestion

Due to the quiet aesthetic of Mochorel, I believe there 

is scope for extending the work by using a different 

method of presentation. The work itself will remain the 

same; it is merely the method of presentation that will

84 Ross, Alex. The Rest is Noise: Listening to the 20th Century. 
Picador (2007): 36585 This can be heard from [8:00] - [11:30]
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be altered. Having performed the work in a fixed-media 
concert setting I have recognised that this may not be 
the most ideal situation for experiencing it. Not 
everyone will appreciate the low dynamics of the piece, 
and I have noticed a visual discomfort in certain 
listeners during concert performances. The obvious 
discomfort of an individual inevitably permeates around 
the venue, affecting other listeners' ability to focus on 
the work.

I propose to alter the sensory experience of the piece by 
re-imagining it as an installation, where the 
listener/participant will hear the work in a solitary 
manner. The solitude will take the form of an isolated 
room or cubicle where the participant listens to the 
piece via headphones, alone and in darkness. Isolation, 
coupled with auditory restraint and visual deprivation, 
will potentially offer a more immersive experience than 
that of hearing the piece in a concert setting.

The idea of presenting the work for only one person at a 
time, due to the logistics of the installation, will 
potentially diminish the number of people who will hear 
it. However, if this affords the fewer number of 
participants a more immersive and memorable experience, 
then that will be a positive outcome.
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Chapter 6 - ParkerSuite Commentary

6.1 Introduction

ParkerSuite is a two-channel piece that exists in two 
configurations, one of which is in the form of a locative 
mobile phone app under the banner 'Belfast Soundwalks,' 
whilst the other is a fixed-media realisation using the 
same audio contained in the soundwalk. The piece 
investigates a combination of dynamic and temporal 
microsound within the context of noise and masked audio, 
and is specific to a particular location on the outskirts 
of Belfast called Belvoir Park Forest.

6.2 'Belfast Soundwalks'

The aim of this particular soundwalk project is to afford 
users a sonically enhanced experience of certain 
locations within Belfast through the application and
combination of recorded sounds and mobile phone GPS.86
When the user crosses the threshold of a specific
territory, the app is engaged and plays pre-composed
audio tracks, which are directly linked to the user's 
precise location within the environment.

The Belfast Soundwalks project, led by Professor 
Pedro Rebelo and co-ordinated by Dr Sarah Bass in

8 6 The application is free to download and can be obtained from the 
following link: http://itunes.apple.com/us/app/belfast- 
soundwalks/id687238279?mt=8
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collaboration with Belfast City Council (BCC), aims 
to use sonic art to engage the public through the
development of a locative mobile phone app.
Targeting both tourists and citizens of the city,
this project aims to sonically enhance the
experience of a number of areas of the city,
including destinations that may not traditionally be 
accessed as attractions by visitors and/or 
disregarded or undervalued by local residents. The 
project will bring together a number of sonic 
artists/composers who will create approximately ten 
soundwalks around the city, while liaising with BCC 
to distribute the resulting app to the public in 
line with their tourism and cultural strategy. The 
project is centred on the development of smart phone 
apps, which provide unique listening experiences 
associated with key places in the city. The user's 
location in the city is tracked through GPS, which 
triggers sound materials ranging from speech to 
environmental sound and abstract imagined sound 
worlds. Additionally, local community groups will 
be consulted in order to evaluate and reflect upon

8 7the effectiveness of the sound walks.

Belfast Soundwalk mission statement: 
http://143.117.78.44/~belfastsoundwalks/?page_id=15

83



6.2.1 Instructions

Within the soundwalk app, users are presented with the 
following notes/instructions that present the concepts 
behind my contribution:

A heightened reality devolves into the unreal along 
the paths of Belvoir Park Forest...
Belvoir Park Forest is situated on the outskirts of 
Belfast City Centre.
Birdsong emanating from the area is oft coloured by 
the ever-present subtle din of traffic noise.
In May 2012 a 'dawn chorus' was captured here, 
traffic noise inaudible.
Listeners are presented with this noise-free version 
as they approach the park.
The further they delve into the forest, however, the 
further the audio retreats from reality - showcasing 
explorations of harmonic and microsonic textures and 
rhythms inherent in the vibrant birdsong.

10:18 AM O 91 O ■ ..u 02-UK 10:21AM 4Q 92' O
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Figure 1Soundwalk' app screenshots
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6.2.2 Fixed-Media Realisation

The version of ParkerSuite included in the portfolio is a 
fixed-media alternative to the soundwalk app. This 
version uses the same audio content as the soundwalk and 
is pieced together for the purpose of creating a 
representation of the narrative each soundwalk user may- 
experience. Within the soundwalk app, audio files fade in 
and out of each other in correspondence with the user's 
location within the area. This results in the possibility 
of each user experiencing the work in a unique way, 
depending on the rate at which they walk through the 
park. The fixed-media realisation symbolises one 
'possible' auditory outcome of the soundwalk.

6.3 Materials and Masking

Temporal and dynamic microsound are explored within this 
work, both of which occur naturally in the environment. 
Temporal microsound takes the form of the prevalent 
birdsong heard throughout Belvoir Park Forest, and the 
rustling of tree leaves in the wind represents the 
investigation of dynamic microsound.

The idea behind exploring birdsong within the work 
emerged for two reasons, one of which is related to the 
short transients inherent in the natural sounds that 
birds create. I wished to explore and tease out the 
harmonic and rhythmical content within these sounds. The 
other reason for employing birdsong is related to the
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distraction of noise pollution from distant city traffic, 
which is constantly audible when visiting the park. I 
proposed to record the birdsong without any interference 
from traffic noise and subsequently use this 'clean' 
recording as the true representation of the place. The 
first sounds the app user will hear upon entering the 
park, and the last upon exiting, is the birdsong 
recording minus the traffic noise intrusion. I was able 
to procure an uninterrupted recording of the birds by 
visiting Belvoir Park Forest in the early hours of a 
spring morning to capture a 'dawn chorus,' where I made 
extensive recordings from a multitude of areas in and 
around the park.

So, as the user enters the park the birdsong recording is 
initially presented in its original form in order to 
afford the user the opportunity of experiencing the place 
as a noise free environment. As the user walks further in 
to the park, however, the natural context of the sound 
becomes distorted. The harmonic attributes of the bird 
song are gradually brought to the fore and re-presented 
in time-stretched isolation, which takes the form of 
slowly evolving drones. After a build up of successive 
drones the birdsong is re-introduced, although distortion 
is gradually introduced to the mix, which eventually 
renders the original recordings unrecognisable. The 
purpose of gradually unraveling the audio in this manner 
is used to emphasise a narrative for the user as they 
walk along the interconnecting paths of the park.
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The exploration of dynamic microsound in the piece is 
also apparent in two ways, both of which relate to 
auditory masking. The first method for investigating 
auditory masking is related to the previous works in that 
it involves the isolation of quiet sounds and re
presenting them in an audible context. In this case it is 
the rustling of tree leaves, and in particular, the 
isolation of masked individual leaves. In the natural 
environmental setting it is only possible to hear the 
collective sound of rustling leaves rather than each 
individual component separately. My intention within the 
piece was to break the collective sound into each 
individual leaf and re-present these out of context. 
Whilst the user walks along the tree-lined paths they are 
introduced to the recordings of leaves in isolation, 
which is misaligned to the visual cues they may be 
experiencing. The method of realising this idea involved 
separately recording the sound of individual leaves in a 
recording studio environment, which afforded more control 
over the processing and subsequent re-introduction of the 
sounds into the environmental recordings.

The other form of masked audio within the piece relates 
back to the aforementioned subtle din of traffic noise, 
which is audible throughout the park. All previous 
investigations of masked audio within the portfolio 
involve the amplification of quiet or hidden sounds, but 
in this piece the opposite is true, and so the work 
itself acts as a masking tool. This happens due to the
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users wearing headphones whilst experiencing the piece. 
Once they reach the entrance to the park, and the 
birdsong recording is triggered from within the app, the 
resulting sound masks the hum of the ever-present traffic 
noise. In this sense the dynamic level of traffic noise 
intrusion is all relative because without wearing 
headphones it is loud enough to disrupt the natural 
ambience of the environment, but when wearing headphones 
it is quiet enough to be masked by the 'clean' recordings 
of the birdsong.

6.4 Further Development

The inclusion of ParkerSuite in the umbrella group 
'Belfast Soundwalks' contained certain limitations in the 
finer details of presentation. Each soundwalk was 
incorporated into a default app template, which provided 
limited space in terms of audio file inclusion. However, 
the presentation of the work in soundwalk form, in 
addition to a fixed-media version, provides an 
opportunity for displaying my work in a more interactive 
and immersive context, which in turn introduces an avenue 
of further investigation for future compositions. In this 
regard, ParkerSuite is an appropriate composition with 
which to bring the portfolio to a close.
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Conclusion

In conclusion, this portfolio and thesis have 
demonstrated that microsound is a rich avenue through 
which to develop compositional methods, techniques, and 
concepts within contemporary electro-acoustic music. By 
examining and applying microsound within temporal and 
dynamic contexts, as well as in relation to ideas of 
noise, and drawing on a wide range of varied musical 
influences, I have found that the potential for 
compositional investigation within this arena is 
significant.

The first composition in this portfolio, Surface, showed 
that dynamic microsound could be effectively used to 
illustrate ideas of sonic narrative and in particular to 
explore concepts of listening and recording space. Here, 
microsound concepts were applied through the use of 
amplification, via a piezo microphone, to capture the 
normally masked sounds of a tape machine, and a 
subsequent treatment of these recorded mechanical sounds 
(including noise by-products of the machine in operation) 
to create a sense of sonic fiction whereby a listener 
moves from the listening space into the sonic space of 
the machine. Here, concepts of virtual acoustic space and 
'hidden sound worlds' were especially important in 
constructing a coherent compositional narrative.
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The second composition, Testure, used original recordings 
of violin and soprano saxophone improvisation to explore 
dynamic and temporal microsound, again using normally 
inaudible or barely-perceptible sounds (saxophone key 
clicks, violin note attacks) to create a rich and dynamic 
aural scene that reveals these hidden 'marks of 
performers'. The multi-channel presentation of this work 
further shows the potential of microsonic material to 
immerse and envelop listeners through the application of 
spatial audio techniques.

I further argue that the microsonic investigation of such 
noise material as performance 'by-products' can be seen 
as a modern extension of the Futurist idea of 'noise 
instruments' through the creation of digital 
intonarumori: contemporary counterparts to early-20th- 
century noise machines that extend compositional palettes 
by presenting new timbral possibilities.

Two interconnected works, Odessa and Bunker, investigate 
microsound concepts within the domain of rhythm and time, 
respectively, via the sonic exploration of a processing 
error and the recording of drum kit improvisation. In 
Odessa I was interested in pushing Kim Cascone's idea of 
a 'post-digital aesthetics of failure' to its 
compositional limits, by creating an extremely layered 
and intricate composition from the normally discarded 
material of a digitally distorted 'peak', or processing 
error. Bunker and Odessa both make use of repetition, 
looping, layering, audio granulation and spatial audio
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techniques to extend micro-fragments of sound into 

rhythmically complex, timbral extensions of instrument 

and 'error.' In Odessa, a dynamic range that extends from 

extreme quiet to extreme loudness demonstrates the 

possibilities of microsonic 'noise' to develop within 

different aesthetic realms. In Bunker an aggressive and 

dynamic opening contrasts the slow unfolding that 

characterises the other works in the portfolio.

Mochorel investigates my concept of 'noisescape' (a
merging of soundscape and noise-based audio) within a

composition that responds to the prevalence of noise

within the 21st century sonic environment.

Furthermore, exhibiting my version of noisescape at the 

threshold of audibility reflects a potential change in 

the perception of noise by bestowing upon it a delicate 

and inviting demeanour.

Finally, ParkerSuite stands alone as a work that uses 

mobile media technologies to explore microsound concepts 

and techniques within the context of a locative, GPS- 

enabled soundwalk. Here I show that microsound 

composition can 'enhance' a real-world environment 

through the merging of actual, real-world experiences and 

sonic fictions. The investigation of temporal microsound 

in the piece takes the form the short transients inherent 

in prevalent birdsong heard throughout Belvoir Park 

Forest.
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The piece explores masked audio in two forms: the 
amplification of masked individual tree leaves rustling 
in the wind, and the work itself acts as a masking tool 
as users wear headphones whilst experiencing the 
soundwalk. The resulting sound of the piece, via the 
headphones, masks the hum of the ever-present traffic 
noise within the environment.

These investigations have led me to consider new avenues 
for future work as a composer/sound artist. Following on 
from current investigations I plan to explore the 
presentation of my work in more immersive and interactive 
settings in order to broaden the scope of engagement for 
new listeners.

The opportunity to develop new works through an extremely 
focused lens has profoundly shaped my experiences as a 
composer, and my understanding of musical composition as 
both a research methodology and an aesthetic activity.
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