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ABSTRACT
This thesis comprises of a body of creative work and an exegesis that articulates the
intentions and findings from each project. The creative portfolio is specifically focused on the
development and dissemination of original electroacoustic music compositions that draw on
environmental field recordings from various parts of the world. The central research question
of this thesis investigates the possibilities of electroacoustic music composition in
contributing towards environmental awareness and engagement.
This research adopts a practice-led methodology, resulting in 24 original creative works
presented as the major component of this study. The research question was addressed from
a personal perspective, through a detailed autoethnographic commentary on the
development of each project. The research has been conducted in cultural immersion,
ranging from the centre of the Amazon rainforest to exploring significant rivers in India,
Korea, China, and Australia. The findings and observations from each project led to
preliminary results that highlighted the value of creating electroacoustic music in community
engagement and using multi-platform dissemination of the resulting experiences. These
results gradually led to the development of the Sonic Ecologies framework, a production
model that the author introduces in this dissertation that underpins the creative portfolio and
articulates the practice-led outcomes.
In addition to the creative works and exegesis, a documentary film was produced over the
duration of this research. This audio-visual documentation provides insight into the thematic
inspiration and creative development of each project by delving into personal experiences in
cultural immersion and connecting the works into one linear exploration of environmental
electroacoustic music composition. The exegesis and supporting film provide clear
correlation between each musical project and frame the compositions in a distinctive cultural
context. The creative portfolio and supporting documentation trace the escalating
significance of the natural environment on the author’s creative practice.
The resulting compositions have been performed and exhibited internationally and have
been featured at many forums for electroacoustic music and acoustic ecology. The Sonic
Ecologies framework informed the development of large-scale interdisciplinary projects
including Biosphere Soundscapes, which is presented in the final chapter of this exegesis.
This highlights the intrinsic influence of this research and the future possibilities. This
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research resulted in a distinctive shift in the author’s creative practice, from an internal and
often isolated creative process to an expanded awareness and social consciousness, where
artistic outcomes have become milestones in broader creative visions that have engrained
social purpose and intent within a community and environment.
This practice-led research set out to explore the possibilities of electroacoustic music
composition in cultural immersion. By examining the creative development of this body of
work, this study explored how electroacoustic music composition could contribute towards
environmental awareness and engagement. As the world experiences the ramifications of a
changing climate, this research has demonstrated the value of creativity, the importance of
environmental listening, and the possibilities of electroacoustic music composition in
contributing to the broader discourse about sustainability.
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CHAPTER 1: INTRODUCTION
1.1 Reflective Introduction
This doctoral research recounts my journey into the creative development and dissemination
of a portfolio of original electroacoustic music compositions in different locations across the
world. I have witnessed the dramatic effects of climate change in my lifetime, and strongly
believe creative practitioners need to contribute towards environmental awareness and
engagement. I believe there is a critical need to listen to the environment and create projects
that inspire communities to engage with their sonic environment. I believe electroacoustic
music using natural sounds, which may expose the state of the environment, could be a
valuable device in exploring and understanding the ramifications of climate change. Through
practice-led research and autoethnographic commentaries this doctoral research asks the
question: How can environmental electroacoustic music contribute towards environmental
awareness and engagement?
This varied portfolio of compositions has been created in cultural immersion, by travelling to
the locations that inspired the projects, and by working intensively within communities and
the environment. The social and cultural context was a vital element in the realisation of each
project. For me, working in a cultural context provides first-hand experience and insight into
the layers of tradition that are otherwise impossible to access. The locations ranged from
sonic explorations in the centre of the Amazon rainforest to exploring significant rivers in
India, Korea, China, and Australia. Throughout the research, it became clear that my creative
process was influenced and inspired by engaging with the community in which I was
composing. Experimenting with different methods of dissemination and community
engagement became extremely valuable in formulating preliminary responses to my
research question. The findings and observations from each project led me through a
process that contributed towards my research aspirations. As a result, I developed the Sonic
Ecologies framework that documents and presents a number of procedures that have
structured my doctoral projects and, in turn, have become integral to my creative practice.
The concept of cultural immersion challenged my previous perception of myself as an
isolated composer. It shaped and evolved my personal understanding of composing music,
from being notes on a page with a double bar line that finished the project, to an entire
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spectrum of compositional decisions in a constantly evolving process, which appears to
continue expanding with no defined end point. While this may seem an overwhelming
prospect, it has gradually become second nature to me during the course of this doctoral
research. This is as a result of working directly with communities and experiencing my
creative inspiration through cultural immersion. Throughout the course of this practice-led
research, my practice has shifted from an internal creative process to an expanded
awareness and social consciousness, where creative outcomes have become milestones in
my creative vision to contribute towards environmental awareness and engagement.
While I was conscious that the environment would be an integral component of this research,
I did not predict the profound influence and inspiration from the communities and my
collaborators. The process itself has been of great value; the unpredictable chaos, the
inspiring musicians and communities, and the entrancing moments of insight into life as
experienced by individuals in other cultures. The interpersonal dynamics and synergies
arising from this process have been paramount in shaping my approach to music
composition, and my responses to the questions posed through this research.
Throughout these projects, it became evident that the environmental interconnectedness I
was seeking was still prevalent in many indigenous cultures, globally. Many of these ancient
knowledge systems argue that the process of simply listening to the environment can
contribute towards resolving many of the world’s environmental problems. A profusion of
research suggests that humanity needs to combine intelligence and knowledge systems from
western and non-western traditions in order to move forward. My personal approach to
listening has been transformed by spending time understanding the value of sound in some
of the indigenous cultures with which I had the opportunity to engage with throughout this
research. Experiences including working with Lyndon Davis, a Gubbi Gubbi traditional
custodian in Australia, as he listened to the river to decide where to fish, or working with Jo
Tito, a Maori artist, as she explores the process of interconnection through the sounds of the
ocean, have been profoundly influential.
One of the most satisfying outcomes is the evolving intention at the core of this research;
what began as an exploration of the value of electroacoustic music evolved into a complex
web of projects harnessing electroacoustic music composition to raise cultural, social and
environmental awareness. Through the process of embedding myself in each project I
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discovered strategies that provided me with a gratifying language of creative expression, and
inspired others to engage in practices of listening, field recording and composition. Each
composition is a stand-alone creative artefact that is embedded in the exploration of my
research question. The portfolio of compositions is the core of this doctorate, and the
supporting exegesis serves to articulate the intentions and discoveries from each project,
and offer extended layers of discourse into the development and dissemination of the
creative works.

1.2 The Projects
As practice-led research, each project developed its own set of challenges, difficulties and,
ultimately, discoveries and realisations. The experiences and creative processes are
explored in depth throughout this exegesis, while the following paragraphs provide a brief
introduction to each individual project. Each project is framed through its cultural context,
highlighting the significance of the surrounding environments on my personal creative
development. The research was initiated in the Noosa Biosphere Reserve on the Sunshine
Coast of Queensland, Australia, with the first project being Eco Sonus, an environmental
sound installation commissioned for Floating Land 2009. The project involved a 10-day
residency in the heart of the Noosa Biosphere Reserve working with the local community,
and was delivered as a live performance and interactive website. It was a powerful
experience in community engagement and provided a platform to experiment with field
recordings and methods of disseminating electroacoustic music compositions in virtual
environments.
The second major project, Cypress Trilogy, was also based in the Noosa Biosphere Reserve
and built on the successful elements of Eco Sonus. Live instrumentalists, environmental
soundscapes, dancers, lighting design, and digital projections were engaged for this project
in an immersive performance commissioned for the 2010 TreeLine Festival. The work
premiered at the Noosa Regional Gallery and involved a collaboration with the Gubbi Gubbi
indigenous dance troupe on the banks of the Noosa River.
The largest project of this dissertation is Sound Mirrors, an immersive sound installation that
responds to specific rivers across the world. During 2009 and 2010 I travelled through
Australia, India, Korea, and China capturing the sound of rivers and their surrounding
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communities. This project grew out of my lifelong connection with rivers and was fuelled by a
desire to explore rivers as the lifeblood of communities, particularly when many of the rivers
of the world have been damaged by human intervention. I wanted to find a voice for the
rivers at a time when it seems increasingly important to listen to the environment. This
project registered at the core of my research and allowed me to venture to unimaginable
places while exploring my research question.
Rivers Talk is a pivotal composition that provided an opportunity to collaborate with Dr Ros
Bandt, an internationally renowned Australian composer who was extremely influential in my
early research. The collaborative project involved a new realisation of Bandt’s iconic 1996
composition Voicing the Murray using fragments of my electroacoustic work based on the
Noosa River. The work reinvigorates these historic recordings and dissolves the dense sonic
profiles from our solo works through collaborative electroacoustic sound.
Mamori Lake is the resulting composition from the intensive immersion into the sonic
environments of the rainforest during the Mamori Sound Project residency in central Brazil in
2011. This residency was profoundly influential on my listening processes in the natural
environment and shaped my approach to composing with environmental field recordings.
Vedic Remnants is a composition that draws on field recordings collected during a research
expedition in Kerala, South India, exploring the Athirathram, a 3000-year-old Vedic ritual that
is believed to be one of mankind’s oldest surviving rituals. This composition became the
catalyst for a long-term interdisciplinary collaborative project designed to create awareness
around the preservation of the Athirathram ritual.
Also composed in India, Narmada Prelude and Sounding Zameen were the first creative
outcomes from The DAM(N) Project, a large-scale collaborative art project that connects
Australian and Indian communities around the common concern of global water security. The
compositions draw on material from my first creative development journey into the Narmada
Valley of North India, capturing field recordings in the affected landscapes, and working
directly with remote communities.
Dolphin Cove is the final composition featured in this practice-led research and is the first
creative outcome from Biosphere Soundscapes, an interdisciplinary project that
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demonstrates the potential of the Sonic Ecologies framework. The supporting DVD research
documentary functions as an audiovisual exegesis presented as a creative artefact. Each
project pushed the boundaries of my personal comfort zone and explored new creative
territories with environmental electroacoustic music composition. While each project has
delivered rich creative outcomes, I feel the process of this practice-led research has been
most transformative. The supporting documentary and exegesis provide insight into the
creative development of each project by delving into personal experiences in cultural
immersion and connecting the projects into one linear exploration of environmental
electroacoustic music composition.

1.3 The Impetus
As a young composer, my work always involved some degree of experimentation, searching
for a distinctive voice and exploring the unknown. The great composers of contemporary
music including Cage, Ligetti, Stockhausen, Bartók, and Messiaen were a great influence on
my early explorations. I was driven by a desire to discover new sonic languages, yet I always
found the confines of western music notation insufficient for communicating my sound world.
I began exploring the integration of graphic scoring techniques under my first mentor
Australian composer Stephen Leek, and found the resulting compositions a satisfying
process in extending my sonic palette.
My first experiment with electroacoustic music in late undergraduate studies introduced me
to the sonic liberation I had been searching for. Under the guidance of New Zealand
composer John Coulter I created my first electroacoustic composition and gained a pivotal
insight into this liberating genre of music. The technology that I had previously feared was
now opening up a musical language of infinite possibilities. In addition to this, I was able to
better comprehend the nature of timbre, one of my greatest musical interests, and something
I found difficult to explore within the confines and restrictions of traditional instruments. The
soundscapes of the natural environment that had inspired my instrumental and vocal music
could suddenly become source material in my electroacoustic music compositions.
Electroacoustic music evolved in the 20th century from the traditions of musique concrète in
Paris and Elektronische Musik in Germany. The use of natural sounds, enhanced by
technology, meant that this is the first musical genre ever to place under the composer’s
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control ‘an acoustic palette as wide as that of the environment itself’ (Emmerson, 1986).
Although this liberating concept is credited to electroacoustic music, the proposed use of
natural sound in music composition is suggested in John Cage’s famous 1937 lecture in
which he stated: ‘I believe that the use of noise to make music will continue and increase
until we reach a music produced through the aid of electrical instruments which will make
available for musical purposes any and all sounds that can be heard’. His visionary genius
was clearly evident to me as I became more committed and passionate about a musical
world of infinite possibilities. The dramatic advancement of technology during my lifetime has
caused a paradigm shift in how artists create and interact in both physical and virtual worlds.
These changes evolved and expanded the possibilities of creative expression, and I
recognised the emerging opportunities for technology and creativity in responding to social
issues in contemporary society.
As my work in electroacoustic music expanded, I became increasingly aware of the meager
attention that the genre has received in contemporary musicology. My previous research,
outlined in my thesis The Acousmatic Score (2006), suggested this is predominantly due to
contentious issues associated with absent visual referents and infinite sonic possibilities, two
factors that I found extremely liberating as a composer. My academic interest was drawn to
electroacoustic music perception and analysis, and I became an advocate for a range of
analytical tools that would provide accessible ways for young composers to engage with
electroacoustic music.
Throughout this time I was privileged to meet with some of the great composers in this
medium. I also had the opportunity to study with Alcides Lanza in Montreal, Quebec, and
take part in workshops at IRCAM, the world’s leading centre for electroacoustic music
research, based in Paris. I gradually became engaged in the international electroacoustic
music community through performing my compositions and publishing my research with
organisations such as the International Electroacoustic Music Studies (EMS) Network and
the International Computer Music Conference (ICMC).
The liberating facets of electroacoustic music stimulated my desire to explore and increase
my understanding of timbre; however, I found myself looking outside the realms of this genre
when my compositional interests became increasingly drawn to rhythmic explorations. This
led me to the music of the East and particularly Carnatic rhythm, the sophisticated core of
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South Indian classical music. I have since studied extensively in South India under Guru
Subhash Kumar, a disciple of the great mridangam master, Guru Karaikudi R. Mani. I began
exploring the potential to combine the infinite possibilities of electroacoustic music with the
sophistication and complexity of Carnatic rhythm.
I recognised the opportunities electroacoustic music had to offer as a foundation for
intercultural collaborations in this situation. I could collect familiar soundscapes from the local
environment in South India, process them into rich electroacoustic compositions, and
integrate Carnatic music with my collaborators in the studio. I found this process came
naturally to my collaborators. My Carnatic vocal teacher Santhosh Kumar is a prime
example; despite being unfamiliar with the medium of electroacoustic music, he was
liberated by improvising with a series of processed birdcalls that I had recorded in a nearby
temple. He claimed that it was natural for the human voice to improvise with nature.
Santhosh did not have a fixed idea about what music should be, and he felt it was perfectly
acceptable to improvise with multichannel recordings of birdcalls in the studio.
It became clear to me that there were opportunities for further experimentation in what I
defined as intercultural electroacoustic music. The process of collaborating with Carnatic
musicians in India was inspiring and liberating, and I wondered if I would have similar
experiences in other cultures. My interest was not just in creating these works, but also in
observing how they could function outside of the cultural context in which they were created.
I wanted to explore new methods of disseminating electroacoustic music and believed this
could also bring wider awareness of Carnatic music and the other traditions that influenced
and inspired my creative practice. These intentions contributed towards my initial motivation
for this doctoral project — exploring the value of electroacoustic music composition.
In parallel to these research interests, my studies in acoustic ecology and soundscape
ecology were drawing me deeper into the importance of listening to the environment,
particularly when there are critical challenges presented by climate change. As a passionate
advocate for environmental conservation and sustainability, the natural environment inspired
my creativity. I wondered if my electroacoustic compositions could be more than just
provocations or expressions, and whether they could provide a framework to contribute
towards environmental awareness and engagement. I believe creative practitioners have a
level of responsibility in envisaging a sustainable future.
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The research surrounding the importance of creativity in responding to climate change is
abundant. I found the work of Bill McKibben very inspiring; he views artists as the antibodies
of the cultural bloodstream, being fundamental to social change (McKibben, 2011). I found
scientific disciplines are recognising the inadequacies of science communication in
connecting with audiences about the catastrophic effects of climate change. Entomologist
Mark Moffett states, ‘Modern ecologists may have reached a limit on how effectively they can
convey messages to the public, and they may now need to draw upon the emotional vibrancy
offered by the arts’ (Moffett, 2010).
I am often reminded of the famous quote by Bertolt Brecht: ‘Art is not a mirror held up to
reality, but a hammer with which to shape it’ (Larsen, 1996). While there is a diversity of
research that suggests artists throughout history have shaped and inspired the future, I am
aware that inspiring change requires more than just creatively responding to an issue. There
needs to be deeper exploration of the creative process, and of the influence and
opportunities presented by technology in contemporary society. I was drawn back to Attali’s
(1985) seminal text where he refers to music as not just simply a reflection of culture but a
‘harbinger of change’. He states that, ‘For twenty-five centuries, western knowledge has tried
to look upon the world. It has failed to understand that the world is not for the beholding. It is
for hearing. It is not legible, but audible’ (Attali, 1985).
In a world where the catastrophic effects of climate change are rapidly becoming a bitter
reality, I believe there is value in projects that encourage auditory perception and inspire a
culture of listening to the environment. Based on my previous research, I am aware that
electroacoustic music is an incredibly powerful medium in generating a connection to the
natural environmental, especially in an acousmatic context. I intended to build on my recent
intercultural projects and create a series of works that would explore the idea of
environmental electroacoustic music composition as a strategy to contribute towards
awareness and engagement of the environmental crisis.
I discovered my vision was shared by others, and there were evolving networks of
composers coming together to share environmental projects and ideas. Most notably, these
include organisations such as Ear to the Earth founded by the president of the Electronic
Music Foundation (EMF), Joel Chadabe, in New York. Chadabe recently stated that the
current artistic practices of electroacoustic music composers are rooted in the idea that new
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technologies, unlike traditional musical instruments, can produce sounds used to
communicate core messages, including information about the state of our environment. He
claims that this field is participating in the emergence of a new type of music accessible to
anyone, which can be used to communicate ideas that relate more closely to life than those
communicated through traditional musical forms. He believes composers need to think of
themselves as ‘leaders in a magnificent revolution rather than the defenders of an isolate and
besieged avant-garde’ (Chadabe, 2011). This quote resonated with me, primarily because I
am not interested in exploring the negativities associated with the genre, but rather the
opportunities and possibilities of electroacoustic music in responding to some of the greatest
challenges of contemporary society.

1.4 Research Question
This doctoral research asks the question: How can environmental electroacoustic music
contribute towards environmental awareness and engagement?
Electroacoustic music with the use of natural sounds has a profound ability to ignite an
awareness of the environment. But is it purely the role of the artist to comment on the crisis?
Or can commentary and provocation extend beyond expression to contribute to a
behavioural change? The question is considered along with the premise that a deeper
awareness and engagement with the natural environment, and potentially a stronger auditory
perception, could result in a greater respect for the environment and, consequently, in
behavioural changes in responding to the afflictions associated with climate change. While
some projects have an intrinsic focus, such as exploring my personal environmental
engagement, other projects look to the value of digital dissemination to engage a global
audience.
The research question is not referring directly to the resulting artifacts, but my creative
practice of electroacoustic music composition within divergent communities and
environments. This research question also seeks to explore how my personal environmental
awareness and engagement will evolve when composing in cultural immersion. Therefore, a
systemic analysis of audience responses or compositional techniques will not be used to
address the question. It will be addressed through the environmental intentions of each
project, the creative development in cultural immersion and the methods of dissemination.
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This study explores how composing electroacoustic music could contribute towards
environmental awareness and engagement by examining the creative development and
dissemination of a body of works created in cultural immersion.

1.5 Methodology
As practice-led research, this project involved composing a series of original electroacoustic
music projects exploring my research question. The projects were created in cultural
immersion, ranging from sonic explorations in the centre of the Amazon rainforest to
exploring specific rivers in various parts of the world. The creative development of each
project was assisted by strategies for engaging the community within each location.
Throughout the research process, it became clear that community engagement and creativedevelopment process were extremely valuable in formulating preliminary responses to my
research question. I believe my composing while in cultural immersion, and developing my
creative vision in collaboration with the concerns of that community, inspired a mutually
beneficial environmental awareness and engagement. I was deeply inspired by the
experience, and the community was eager and motivated to be participating in the process.
As my practice-led results evolved, the findings and observations from each project led me
towards a process that contributed towards my research aspirations. I recognised the value
of presenting my artistic process as a coherent framework to inform the development of
future projects. This resulted in developing the Sonic Ecologies framework, which is
introduced in detail in this exegesis.
The portfolio of original compositions is divided into 24 independent creative artefacts, which
are integral to the exploration of my research intentions. The works were selected based on
their relevance to the research question, and their ability to draw results in the proposed time
frame. I completed other projects while doing this research that influenced the development
of my research, and although some are referenced in this exegesis, they did not warrant
inclusion in the creative portfolio. While the selected projects have all experienced complex
realisations, ranging from live immersive performances to interactive multichannel
installations, the decision was made to create one accessible stereo acousmatic composition
resulting from each project. These compositions are presented on three accompanying CDs
that serve as the primary outcome for this practice-led research.
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The influence of the creative process in cultural immersion was essential in the realisation of
this body of works. It was therefore appropriate to engage in these projects in their cultural
context in the identified regions. Commencing in familiar territory in Queensland, Australia,
this research eventually involved sites from four continents. The preliminary research also
identified that it was necessary to understand and practise the musical tradition in order to
engage in meaningful intercultural collaborations. Therefore, it was essential to study
traditional music in India and Korea to deliver the Sound Mirrors compositions.
The specific compositional practice prevalent in this research is fixed media electroacoustic
music created with environmental field recordings. In some instances the recordings are
untreated, but in most cases they have been processed with various production techniques.
The software used for processing field recordings includes MetaSynth, AudioSculpt, Logic
Pro and Max/MSP. The projects were all composed, mixed and mastered in Pro Tools, with
an intuitive creative process sculpting the sounds in response to the intentions of the project.
While generative production techniques could have been useful in exploring biologically
inspired approaches to composition, this thesis opted to focus directly on composing with
untreated and processed environmental sound.
The exegesis component of this research is a self-reflective account on the challenging and
transformative nature of each project. This doctorate illustrates the evolution of my creative
practice in exploring the possibilities of music composition as an artistic medium for
contributing towards an awareness of ecological crises. For these reasons, the supporting
exegesis does not seek to create a critical analysis of each composition, but rather situate it
within the cultural context and environment in which it was created through an accessible
autoethnographic narrative. As an autobiographical form of the qualitative research method
ethnography, I was attracted to the fact that autoethnography focuses on the writer’s
experience and personal narrative (Ellis, 2004). The commentaries for each project are
correlated to the thematic inspiration and frame the cultural context. They highlight the
significance of the natural environments on my personal creative development. As this
research required me to function in multiple roles within each project, it was critical that the
exegesis had a productive functionality. It became an important guide in reflecting on the
findings and my learning from each project. The practice-led nature of this process enabled
me to reflect consistently on my creative intentions and to investigate the value of my
methods in responding to environments and communities. This extended my capacity to
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engage in meaningful collaborations, and solidified my determination and commitment as a
practice-led researcher.
The research question was addressed from a personal view, which often produced a
subjective perspective. This highlights some limitations in the methodology, but this was a
conscious decision. It would not have been possible to produce this body of work in addition
to a systemic independent analysis of the outcomes. While the analysis could have been
beneficial to address elements of the research question, the focus was placed on the
creative process in cultural immersion through detailed autoethnographic commentary.
The ambitious nature of this research, being produced in cultural immersion, required
appropriate funding. It was necessary to explore a range of logistical and managerial issues
for each project, including developing a funding strategy that enabled the successful delivery
of the work. Arts funding is unpredictable, which meant I could not rely on one single funding
source but needed to develop at least three possible funding options for each project. I
decided that if I could not obtain the funding to deliver the project in its full capacity, the
project would be removed from my research. Although the composition folio evolved over the
course of five years, I was extremely fortunate to receive financial support from a range of
sources, including Arts Queensland and the Australia Council for the Arts. Throughout my
candidature, I was fortunate to receive the Premier of Queensland’s National New Media
Scholarship from the Queensland State Government, and the HELM Award for
Environmental Art from the Queensland Conservation Council and Australia Council for the
Arts. These supported a significant amount of my international travel.
1.5.1 Recommended Reading Strategy
The accompanying electroacoustic music composition portfolio is the central component of
this practice-led research doctorate. The exegesis supports and contextualises each project,
and the supporting DVD provides insight into the creative process involved in cultural
immersion. It is therefore recommended that each composition should be experienced after
reading the relevant commentary in each chapter. The compositions are presented in order
on the accompanying CDs, and are listed in the appendix with information for quick
reference.
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1.5.2 Sonic Ecologies: DVD
The accompanying DVD, Sonic Ecologies, presented in the creative portfolio, showcases the
creative development of each project and provides an autoethnographic commentary,
weaving the exegesis through the immersive experiences of each project. This element of
the research takes a selective approach to presenting the projects, focusing only on the core
works and relevant fragments of the creative process. As my research progressed, I
recognised the increasing value of my creative process in cultural immersion, and found it
difficult to articulate it only through prose narrative. This DVD provided a medium to express
my creative process through audio-visual documentation. This creative artefact is not
intended to present a comprehensive view; it rather offers an insight into the creative
development by delving into personal experiences in a cultural context and by connecting the
projects into one viewing experience.

1.6 Literature Review
This doctoral research crosses a number of disciplines, therefore it is necessary to conduct
the literature review by concentrating on each field of inquiry. First and foremost, this
research is positioned in the artistic practice of electroacoustic music composition and
production. Secondary disciplines include intercultural electroacoustic music, acoustic
ecology and soundscape ecology. While this practice-led research is grounded in these
fields, each project draws on its own thematic and cultural context that required independent
literature investigations. Therefore, the commentaries associated with each of the projects
incorporate literature reviews specific to their development. For example, the commentary on
the Sound Mirrors project includes a literature review of Carnatic music, since the
development of the project involved extensive practical and theoretical study of classical
music in South India. Consequently, the literature review is dispersed throughout this
exegesis and the following section is intended to briefly illustrate the central fields.
1.6.1 Electroacoustic Music
Electroacoustic music is a term traditionally used to describe music composed with the
assistance of electronic technology. While the accessibility of computer-based technology
has seen a dramatic increase of contemporary practitioners, the origins of the genre date
back to the early 20th century. Perhaps the first influential example is futurist Luigi Russolo
who wrote a manifesto in 1913 titled L'Arte dei Rumori, which translates as The Art of
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Noises. He believed the human ear had evolved with the sounds of the industrialised world,
and music should embrace the sounds of the environment, both natural and industrial.
Australian composer Percy Grainger, born in 1882, also pioneered an innovative approach to
creating sound with Free Music, a concept he conceived at an early age when observing the
waves on a lake in Melbourne. Free Music was a liberating approach to the constraints of
rhythm, pitch, and harmony and he spent a great deal of his career developing complex
machines to realise his visions (Balough, 1982). These examples highlight innovative
approaches to sound that were occurring at the conception of what is now called
electroacoustic music.
In his iconic 1937 lecture, The Future of Music: Credo, John Cage commented:
Wherever we are, what we hear is mostly noise. When we ignore it, it disturbs us.
When we listen to it, we find it fascinating. The sound of a truck at 50 m.p.h. Static
between the [radio] stations. Rain. We want to capture and control these sounds, to
use them, not as sound effects but as musical instruments. Every film studio has a
library of ‘sound effects’ recorded on film. With a film phonograph it is now possible to
control the amplitude and frequency of anyone’s imagination. Given four film
phonographs, we can compose and perform a quartet for explosive motor, wind,
heartbeat and landslide. (Collins & d’Escrivan, 2007)
Cage understood the liberation that technology offered the composer. Mexican composer
and music theorist Carlos Chávez shared a similar vision. In his book Toward a New Music:
Music and Electricity (1937) he spoke about electricity, which, once matured, will ‘become
the legitimate art of our era’ (Chávez, 1937). These concepts are liberating, but I believe it’s
this very liberation that has caused a great deal of contention in the literature about
electroacoustic music. The genre of electroacoustic music evolved in the 20th century from
the traditions of musique concrète in Paris and Elektronische Musik in Germany.
In 1982, Michael Chion remarked ‘the term electroacoustic music has expanded to such a
degree that it has become a meaningless catch-all’ (Dhomont, 1995). There have been
numerous definitions that are widely used, but the clearest explanation of electroacoustic
music states that the genre is ‘music in which electronic technology, now primarily computerbased, is used to access, generate, explore and configure sound materials, and in which
loudspeakers are the prime medium of transmission’ (Emmerson & Smalley, 2002).
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I conceive and refer to my works presented in this dissertation as electroacoustic music, and
they are works that I present in an acousmatic format. The term acousmatic is used to define
a genre of music that requires absence of the visible source of sound in order to prioritise the
auditory perception. The term was first used to refer to a group of Pythagoras' students who
would listen to lectures from behind a curtain so that they could not see him. The rationale
was that without a distracting visual source, the aural information could be retained more
effectively. The contemporary term acousmatic refers to the ‘apprehension of a sound
without relation to its source’ (Wishart, 1986). While many of the works presented in my
creative portfolio have had various realisations that are classified more broadly as
electroacoustic music, they are presented in an acousmatic format. I will, however, continue
to use the term electroacoustic throughout this exegesis as it clearly articulates my field of
engagement.
The existing literature of electroacoustic music is in general characterised by using complex
and abundant terminology that may result in obscuring valid theories. Due to the broad
perception of the term electroacoustic music there are a large number of publications that are
very contradictory in nature; a systemisation of concepts, techniques and terminology is
continuously evolving along with the emergence of new sound materials and practices. As a
descendent of the musique concrète and Elektronische Musik traditions, a wide array of early
studies exist in French and German. The most relevant of these is Pierre Schaeffer’s Traité
Des Objets Musicaux, which remains a landmark publication in this domain, particularly when
discussing the notion of a sound object having no referential or cultural association.
Schaeffer's Solfège De L'Objet Sonore (Music Theory of the Sound Object) was released in
1967 as a book that included 285 sound examples to accompany Traité des Objets
Musicaux. This presented works from some of the most significant composers in
electroacoustic music, including Pierre Henry, François Bayle, Edgar Canton, Iannis Xenakis
and Luc Ferrari, who were all involved with Schaeffer's iconic music research group Groupe
de Recherches Musicales (GRM).
The Language of Electroacoustic Music (1986), is one of the most valuable resources in this
field, despite being almost 30 years old. It remains one of the only sources to date that has
attempted to focus on the aesthetics of the genre with an articulate grasp on practical
terminology. The resource encompasses the work from leading academics such as Simon
Emmerson, Denis Smalley, Trevor Wishart and David Keane. Each author is also a high-
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profile composer, which is evidently a benefit when developing new methods of theoretical
analysis and understanding the aesthetics of electroacoustic music. Smalley, Emmerson and
Wishart are considered among the most significant artists producing from universities in the
United Kingdom.
In recent years, a number of more accessible publications have been popularised, such as
Emmerson’s Living Electronic Music (2007) and The Cambridge Companion to Electronic
Music (Collins & d’Escrivan, 2007). Both of these publications seek to position
electroacoustic music in a wider contextual framework of electronic music.
Emmerson’s early publications, such as his Ph.D. dissertation titled Analysis and the
Composition of Electroacoustic music (1982), present a range of studies from historical
paradigms through to experimental creative processes that highlight aspects of the genre. It
is in chapter four of his dissertation that he begins to articulate his fascination with mimesis,
which eventually became his famous Language Grid. This resource was particularly valuable
in understanding the sonic language in my early electroacoustic compositions. Other authors
such as Hoppen (1992) and Coulter (2010) have also been extremely influenced by
Emmerson’s concept of mimetic discourse in electroacoustic music.
Electroacoustic music perception is very much reliant on the cognitive abilities of processing
audio streams. Bregman (1978, 1996) introduces a valuable theory of cognitive audio stream
segregation, and his publication Auditory Scene Analysis (1999) addresses issues in aural
perception intersected with musical concerns. The technical detail and exhaustive length
make it a challenging resource, but his theories are valuable when discussing listening
processes in both a performance context and the natural environment. His auditory grouping
theories also bear a remarkable resemblance to those formulated by the Gestalt
psychologists in the early 20th century.
The timbre of electroacoustic music is of central concern to my composition practice. There
are few authors able to dissect timbre the way Dennis Smalley (1986) did with his concept of
Spectromorphology. Smalley also published several other influential papers, such as
Defining Timbre – Refining Timbre (1994), but his consistent invention of terminology has
occasionally distracted from the essence of his theories. Many other academics have
engaged in the task of deconstructing Smalley’s publications, most notably David Hirst
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(2000, 2006b) who has created an accessible framework for the analysis of acousmatic
music largely based on Smalley’s theories. While electroacoustic music analysis is not a
focus of this dissertation it has featured heavily in my previous research and remains to
inform and influence my compositional process.
Notational methods have been a contentious issue in electroacoustic music since its
inception. The recent publication Notations21 (Sauer, 2009) is a contemporary sequel of the
John Cage classic Notations (1969). It offers a rich insight into individual graphical notation
methods used by composers practising in contemporary electroacoustic music. Karlheinz
Stockhausen (1928–2007) was a pioneer in exploratory notation for electronics, to the point
that his scores are available in the interactive programming environment Max/MSP, which
allows real-time interaction with his work. Other composers such as Australian artist David
Hirst (2006) have created similar interactive scores in software such as Flash. The visual
representation of quantitative data in the form of a sonogram provides a viable alternative to
the score. For this reason, sonograms are widely used in acousmatic analysis and can be
produced without difficulty on accessible software. Cogan’s (1998, 1999) publications outline
unique and accessible methods of using sonograms and spectrograms to interpret and score
electroacoustic music.
While traditional western notation and graphic notation have been prevalent throughout my
previous compositions, the body of work featured in this dissertation is acousmatic,
composed without scores. While I could include visual representation of each work, I feel this
is contradictory to my intentions with this research. Where graphic scores have been a
critical part of the creative development of the work, examples are included in relevant
sections. I have also used sonograms and spectrograms to illustrate particular points
throughout the exegesis.
Leigh Landy is a composer and academic who has sought to produce work that aims to
engage a higher level of accessibility in electroacoustic music. Much of his research has
revolved around engaging a wider demographic, in particular the younger generation in
urban environments. His earlier papers, such as What’s the Matter with Today’s
Experimental Music? (1991) and Digital Music Technology Can Aid in Bringing Music Back
as a Part of Life (1998), made an excellent contribution to placing electroacoustic in context
with the broader music industry. The ‘Something to Hold on to Factor’ in Timbral Composition
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(1994) articulated the notion of spectromorphology in a very accessible way, and his recent
book Understanding the Art of Sound Organization (2007) has made a big contribution in
standardising an accessible terminology in electroacoustic music literature. This highly
comprehensive resource successfully addresses many concerns that have been present
since the inception of electroacoustic music.
Landy (2001) has also published extensively about intention and reception theories; as has
Rob Weale (2006) in a paper that outlines their collaborative Intention/Reception project and
explores the inherent factors of accessibility in electroacoustic music. These models were
important for me in specific moments of my projects when exploring methods to use
electroacoustic music to engage communities in environmental issues.
The difficulties of disseminating electroacoustic music are explored in Marketing Strategies
for Electroacoustic and Computer Music (Mountain, 2004). This resource also offers some
direction for wider accessibility, although it is clear there is a large gap in the literature on this
particular subject. Trevor Wishart’s theories in his pivotal book On Sonic Art (1996) also
influenced my approach to listening and composition. There is an extensive database of
online resources that have expanded dramatically over the course of this research, of
particular relevance is the ElectroAcoustic Resource Site (EARS), which operates as a
structured internet portal supported by extensive bibliographical tools. The website was
developed by De Montfort University’s Music, Technology and Innovation Research Group in
Leicester, United Kingdom.
The literature surrounding electroacoustic music drawing on environmental field recordings
often references significant practitioners in Australia, including Dr Ros Bandt (2001), and
New Zealand. In a New Zealand context, Douglas Lilburn was deeply inspired by the natural
environment and is widely credited for spearheading the development of electroacoustic
music in New Zealand. Lilburn often used environmental field recordings in his compositions
and believed “he could use environmental sounds to impart a unique identity” (Norris &
Young, 2001).
Lilburn opened the Victoria University of Wellington Electronic Music Studio in 1966, which
attracted a range of students including Denis Smalley, John Rimmer, Ross Harris, Jack Body
and John Cousins (Norris & Young, 2001). These composers remain to be some of the most
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significant electroacoustic music practitioners of their time. Body and Cousins were
particularly inspired by Lilburn’s environmental aesthetic and have continued to produce work
drawing on environmental field recordings.
1.6.2 Intercultural Electroacoustic Music Composition
The varied projects completed in this doctoral research have been composed in cultural
immersion. They have been deeply inspired by the social, cultural and natural environment,
and in most instances have involved collaborations with other artists, members of the
community, and other individuals. Because the majority of the projects have been composed
in cultures that were not my own, I felt it was critical to reflect on this prior to embarking on
my practice-led field trips. Kim Cunio’s (2008) unpublished doctoral dissertation Intercultural
composition and the realisation of ancient and medieval music proposes a methodology to
realise intercultural music. He presents a number of conclusions as a direct result of practiceled collaborations and productions:
Fundamentally I learnt that intercultural music is a process as opposed to a product.
Intercultural music is a way in which cultures meet through music (therefore a
process) which may or may not lead to a project outcome. I now strongly believe that
an intercultural investigation that does not lead to a quantifiable project outcome can
still be a success if it is accompanied by a process of critical self reflection. (Cunio,
2008)
Cunio also outlines the issues of creative control and suggests that if control is surrendered
by the composer the intercultural process can be placed in jeopardy (Cunio, 2008). He
outlines the multiple roles an intercultural composer must embrace and highlights the
importance of recording, engineering and editing skills in the studio, and the problems that
can occur if the composer does not have experience in these areas. The dissertation
resonated on multiple levels with my approach to composing in cultural immersion,
particularly the instances where the process itself informed my practice-led research just as
much as the creative outcomes.
In the context of electroacoustic music, issues of culture became more prevalent in the
literature in parallel with an increased accessibility of portable and affordable recording
technology (De Souza, 2005; Fischman 1999; Gluck 2005; Whalley 2005). Though this is
only of recent interest academically, the notion of intercultural electroacoustic music has
been evident since the 1960s. Works such as Luc Ferrari’s Presque Rien (1970), and
Karlheinz Stockhausen’s Telemusik (1966) and Hymnen (1966–1967) provide key examples
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of composers incorporating aspects of another culture other than their own into their work
(Gluck, 2008). These compositions represent the beginning of a large body of works that
could be considered intercultural electroacoustic music. Composers clearly became more
inclined to experiment as other cultures were increasingly more accessible through cheaper
travel, mass media, availability of recordings and the rapid development of the internet.
In western art music, interest in other cultures is apparent with Claude Debussy drawing
upon Javanese gamelan in search of a new conception of space and timbre. Other 20thcentury composers, such as Olivier Messiaen, Lou Harrison, Henry Cowell, Béla Bartók,
John Cage, LeMonte Young, Colin McPhee, Terry Riley, and Steve Reich, were also
influenced by the music of other cultures. Mauricio Kagel's Exotica, commissioned for the
1972 Munich Olympics, had the primary purpose of exploring foreign instruments and
separating western classical musicians from the instruments on which they were trained. In
some cases these composers faced issues of possible cultural appropriation. In the context
of intercultural electroacoustic music, this is a two-fold issue, with both field recordings and
instrumental collaborations holding similar issues of potential cultural appropriation. Although
many composers have been influenced by, or borrowed from, other cultures, cultural
artefacts do not exist in a vacuum (Gluck, 2008).
Robert Gluck clearly articulates some of the contentious issues surrounding intercultural
electroacoustic music:
The expressive arts are a core means by which members of a society articulate their
sense of self, their history, struggles and strivings. Artistic traditions develop within
contexts that are weighted with rich webs of historical and political meanings.
Drawing upon other traditions raises issues about freedom of expression, cultural
boundaries, ownership and understanding, ethics and propriety, and cultural, ethnic
and national identity. What a composer may view as a natural aspect of the creative
process may be interpreted, by others, as an act of cultural appropriation. This is
especially the case when intercultural relationships take place within a context of
unequal power relations. (Gluck, 2008)
This reiterates the fact that I needed to enter into my collaborative relationships with a
knowledge and awareness that this practice-led research would require careful preparation
and clearly articulated intentions for the communities and cultures involved in each project.
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My literature review also focused extensively on the recorded literature, exploring the work of
electroacoustic composers who had successfully embarked on like-minded projects crossing
cultures and environments. Elements of my approach to composing with the Korean taegŭm,
an instrument featured in two of my doctoral projects, were inspired by Korean composer
Sung Ho Hwang’s Contrast (1993) for taegŭm and electronics. In the Indian music literature,
American born Ajay Kapur has introduced Indian music in a range of electroacoustic music
circles, drawing upon classical Indian rules of improvisation (Kapur, 2007), with works such
as Digital Sankirna (2007) and other innovative projects that explore human–computer
interaction. British composer Manuella Blackburn has become deeply engaged in
intercultural electroacoustic music, which is evident in her composition Javaari (2012). This
work explored the timbres of the sitar drawing on a series of samples from the instrument. In
conjunction with this composition, Blackburn led a research project aimed at examining the
translation and transference of cultural sounds to electroacoustic music.
Hildegard Westerkamp’s Into India (2002) is an empathetic exploration of a country in which
the composer spent substantial time over a 10-year period working closely with people and
recording sound environments. The accomplishment of this work highlights the value of
engaging with a community and culture over a long-term period as opposed to one short
experience. There is an extraordinary repertoire of electroacoustic work drawing on the
sounds from other cultures and environments. While I engaged with a diversity of works,
some resonated stronger than others, it should be noted that the mentioned works were not
guided by a historicist concern. The highlights that inspired my research include the body of
work from Francisco Lopez; Joel Chadabe’s One World 1 (2006), a work that draws on
sounds from New York and New Delhi exploring the world as one confluent city; David
Dunn’s The Lion In Which The Spirits Of The Royal Ancestors Make Their Home (1995) set
in Zimbabwe; and Steven Feld’s Rainforest Soundwalks (2001), in the Bosavi rainforest in
Papua New Guinea.
Australian Composer Ros Bandt has been extremely influential in my research, most notably
in Sonic Archaeologies (1998), which investigates the remnants of ancient language and an
ancient land. The featured work Mungo was composed with source material collected on site
at Lake Mungo in Australia using large aeolian harps installed in the environment.
Thrausmata, also presented on this album, explored site-specific sounds and recordings of
ancient Greek texts. Both of these works were composed with a strong foundation of
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research, in particular Mungo, where the field recordings took place in close consultation with
the local Aboriginal community (personal communication, 2010). The approach of composers
seeking mentors within another culture to offer an inside view appears to be one of the most
successful methods of engagement. This is also something I personally embraced while
composing in cultural immersion.
One could spend a long time immersed in the literature of electroacoustic music that draws
inspiration and source material from other cultures. While the recorded literature is greatly
informative, as Cunio (2008) stated, it is often the process that is most revealing. Throughout
this study of the existing literature, I observed that this process could be both detrimental and
beneficial to the creative results. In order to produce this body of work, I was aware I must
approach each project with careful sensitivity and engage in a deeply self-reflective creative
process. Robert Gluck suggests that a ‘reflective compositional process above all implies
openness and honesty with ourselves and others, and a willingness to accept criticism and
consider changing direction. It means a willingness to seriously converse about issues such
as cultural appropriation, but also to acknowledge that these are places where conversation
can begin but not necessarily end’ (Gluck, 2008).
1.6.3 Acoustic Ecology
The field of acoustic ecology is concerned with the relationship between living beings and
their environment, mediated through sound. The field evolved in Canada in the 1960s with
composer R. Murray Schafer at the helm. His premise was that we should attempt to hear
the acoustic environment as music and we should take responsibility for its composition
(Schafer, 1977). Schafer’s book The Tuning of the World, published in 1977, remains one of
the most valuable resources on acoustic ecology. Schafer is the most prolific author in the
acoustic ecology literature with other works such as The Soundscape: Our Sonic
Environment and the Tuning of the World (1994) among the most significant.
Schafer was actively involved in education and has been a strong advocate for integrating
listening skills into the school curriculum (Wrightson, 1999). Along with his team at Simon
Fraser University in Vancouver, he launched the World Soundscape Project in the late
1960s, which attracted international attention to the acoustic ecology movement. The original
members of the World Soundscape Project, including Barry Truax, Bruce Davies and
Hildegard Westerkamp, went on to become some of the most influential figures in the
acoustic ecology field.
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In 1993, Canada hosted the inaugural gathering of the international acoustic ecology
movement, which resulted in the formation of the World Forum of Acoustic Ecology (WFAE).
This organisation remains the leading international body for acoustic ecology and, since its
inception has hosted gatherings and events across the world. In association with the
conferences, the WFAE has produced a regular journal titled Soundscape: The Journal of
Acoustic Ecology, which is a critical resource in the field. The WFAE has also been active in
collating the acoustic ecology literature online, and publishing resources such as acoustic
ecology education tools and documentaries.
The increase of acoustic ecology publications throughout the 21st century highlights the
dangers of noise pollution and an emerging concern for the sonic environment. There is a
recognition that something must change, but few authors propose concrete solutions. As
educator Kendall Wrightson writes:
It is my view that the values espoused by acoustic ecology — the value of listening,
the quality of the soundscape — are values worth evangelising. However, it is vital
that we do not underestimate the enormity of what we are asking at the end of the
busiest, loudest century in recorded history. (Wrightson, 1999)
Throughout the early 21st century, it is the literature that focuses on practical examples that
tends to be the most informative. Hearing Places: Sound, Place, Time, Culture (2007) invited
37 international authors to investigate place as acoustic space and to explore a deeper
understanding of hearing places from various perspectives. This collection was edited by
composer Dr Ros Bandt, geographer Dr Michelle Duffy, and historian Dr Dolly MacKinnon,
three dynamic scholars who understood the value of diverse perspectives. On Listening
(2013), edited by Angus Carlyle and Cathy Lane, captures 40 perspectives on listening
drawn from fields such as anthropology, bioacoustics, geography, community activism,
sociology, religion, and ethnomusicology. The book explores the ways in which listening can
mediate new relationships with the environment, with contributions from Peter Cusack, Meri
Kytö, Brandon LaBelle, Lisbeth A. Lipari, Francisco López, Sarha Moore, David Rothenberg,
David Toop, and Nicola Triscott. Both of these publications highlight the interdisciplinary
nature of contemporary acoustic ecology.
In 2011, British composer Katharine Norman was the guest editor of two editions of
Organised Sound, a leading music technology journal published by Cambridge University
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Press. Norman's practice has a strong focus on acoustic ecology and accordingly the theme
for both editions was ‘listening, sound and place’. This collated some of the thinkers and
practitioners in the field and eloquently captured the current state of acoustic ecology. While
this publication was released during my third doctoral project, Sound Mirrors, it was a
reassuring reminder that my research intentions were relevant and reiterated my confidence
in the final stages of my doctorate.
Norman posed a series of questions for the contributing authors that included: How can
electroacoustic music rethink environmental aesthetics? Can sound-based music contribute
to the eco-critical debate? and, What is sonic ecology in art? The responses from
contributing authors covered a diversity of contemporary issues and validated the
interdisciplinary nature of acoustic ecology with scholars, composers and theorists drawing
from a wide spectrum of fields to introduce new ideas. Norman states, ‘My hope is that
through sustained, truly multidisciplinary research our boundaries may continue to shift and
extend, so enlarging the places where listening as art takes place’ (Norman, 2011). Several
of the journal articles aligned with my research intentions and methodology. For example, in
EcoSono: Adventures in interactive ecoacoustics in the world Matthew Burtner (2011) details
his approach to music composition using environmental principles learnt from native Alaskan
culture applied in a ‘technological Western-classical experimental tradition’ (Burtner, 2011).
EcoSono (www.ecosono.com), an activist network established by Burtner in 2008, is
designed to advocate environmental preservation through experimental sound art. Through
practice-led research he introduces a series of site-specific projects that illustrate his
theories. He concludes by encouraging computer musicians to explore a similar adventurous
path and to push the boundaries by taking advantage of portable technology (Burtner, 2011).
While his research has a stronger focus on interactive technology, his intentions are
inherently similar to my doctoral projects. Burtner states, ‘By creating responsible interactions
between the natural world and audiences, those involved may come to think in new ways
about the environment. They may convince others of the need for sustainable practices, or
they may join preservationist societies and activism networks.’ (Burtner, 2011).
The discipline of field recording, also known as phonography, is often embedded in the
literature of acoustic ecology, but in recent years it has evolved as an independent field. The
discipline is concerned with the act of recording sound in its genuine environment. While its
origins are associated with ethnomusicology and capturing natural sound for films, it is
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regarded as a creative medium in itself. Renowned composer Francisco Lopez believes that
all decisions — such as microphone placement, the choice of equipment and the exact
moment of pressing record — are integral to the compositional process (personal
communication, 2013). As every project in my doctoral research involved field recording, I
deeply considered my approach to this medium prior to embarking on this research. Like
many composers working with environmental field recordings, I also consider every decision
in the field an essential element of my creative process.
There are few publications that document the history of field recording. Lawrence English
(2012) published an article titled Notes from the Field in Art World China that briefly charts
historical perspectives intertwined with a series of interviews with contemporary practitioners.
In the Field (2013), edited by Cathy Lane and Angus Carlyle, is one of the first
comprehensive publications to explore the art of field recording. It is presented as a
collection of interviews with composers including Jez Riley French, Antye Greie, Christina
Kubisch, Annea Lockwood, Andrea Polli, Ian Rawes, Lasse-Marc Riek, Hiroki Sasajima,
Davide Tidoni, and Hildegard Westerkamp, who all use field recordings in their compositions.
The format of the book allows for a diversity of perspectives and interrogates the aesthetics
of field recording, with some rich discussions revolving around personal processes, the
significance of field recording in understanding nature, and the paradox of technology in the
field.
While the contemporary literature is inspiring and informative, it is Schafer’s argument that
resonates the strongest with my intentions at the core of this research. He believes that we
need to improve our relationship with sound and actively listen to soundscapes to truly
appreciate them. By doing this we could reunite humans with sounds, and ‘inspire the
appreciation, management, and conservation of the organisms and resources that create
them’ (Schafer, 1994).
1.6.4 Soundscape Ecology
As this research has a strong environmental focus it has also crossed into the field of
soundscape ecology, particularly in the final project Biosphere Soundscapes. Although
soundscape ecology has been associated with scientific fields, it is also an important creative
discipline. The principles operating in Biosphere Soundscapes stem from the creative
possibilities of soundscape ecology, a field of practice where researchers record the sounds
from a given habitat to analyse the health of that environment. Soundscape ecology shares
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many parallels with other fields, including bioacoustics and acoustic ecology. The term was
introduced by Canadian composer Barry Truax to define an independent field that he
described as the ‘study of the effects of the acoustic environment on the physical responses
or behavior of those living in it’ (Truax & Barrett, 2011). This definition is concerned with how
humans value their soundscapes, and does not necessarily engage with the scientific or
ecological possibilities of this field. As the ramifications of climate change have become more
apparent, other fields have looked to the value of soundscapes, which has provoked a
revised definition of the field. ‘Soundscape ecology is being proposed as a new synthesis
that leverages two important fields of study: landscape ecology and acoustic ecology’ (Truax
& Barrett, 2011).
In 2011, Landscape Ecology Journal published a series of papers about the field of
soundscape ecology. The journal also introduced a contemporary definition of soundscapes
as ‘the collection of biological, geophysical and anthropogenic sounds that emanate from a
landscape and which vary over space and time reflecting important ecosystem processes
and human activities’ (Pijanowski, Farina, Gage, Dumyahn & Krause, 2011). Landscape
Ecology Journal also attempted to create some clarity around the terminology used in
soundscape ecology. It draws from acoustic ecology, particularly Schafer’s (1977) terms
such as ‘soundmarks’ and ‘keynotes’ and also Krause’s (2012) biophony (sounds produced
by organisms), anthrophony (sounds produced by humans), and geophony (non-biological
natural sounds). While many definitions of soundscape ecology draw on its relationship to
other fields, the following diagram succinctly illustrates its apparent intellectual foundations.

Figure 1: Intellectual foundations of soundscape ecology (Pijanowski, Farina, Gage, Dumyahn & Krause, 2011).
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Soundscape ecology has an array of creative possibilities that have been deeply explored by
practitioners including Bernie Krause (2012) and Douglas Quin (2001). While this field is
relatively new, the literature suggests it will continue expanding within scientific fields, with a
particular focus on the importance of soundscape conservation, the impact of noise pollution,
and the value of soundscapes to assist with biodiversity analysis. This doctoral research
does not have the capacity to engage with the evolving scientific implications of soundscape
ecology; however, it was critical for me to engage with this field as it relates directly to my
research question, and I believe it could influence the future implications of my research.
This doctoral project is positioned in the field of electroacoustic music composition. It draws
considerable inspiration from acoustic ecology and is informed by theoretical practices in
field recording and contemporary understandings of the soundscape. I use the term
environmental electroacoustic music in the title of this thesis and throughout this exegesis to
refer to electroacoustic music composed with an environmental aesthetic. The planning and
execution of each project closely align to practice-led research, in that each project is
concerned with advancing knowledge within the practice of contemporary electroacoustic
music. While this practice-led research is grounded in various fields, each project draws on
its own thematic and cultural context, requiring specific literature investigations that are
integrated into their corresponding projects.
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CHAPTER 2: SITE-SPECIFIC PROJECTS IN
THE NOOSA BIOSPHERE RESERVE
2.1 Introduction to the Noosa Biosphere Reserve
Composed of 621 sites in 117 countries, biosphere reserves are sites recognised under
UNESCO's Man and the Biosphere (MAB) programme to promote sustainable development
based on local community efforts. As places that seek to reunite the conservation of
biological and cultural diversity and to cultivate the relationship between people and their
environment, they are ideal environments to test and demonstrate innovative approaches to
sustainability (UNESCO, 1995). The UNESCO Man and the Biosphere Program (MAB)
designated the former Noosa Shire boundary as a biosphere reserve in September 2007.
The Noosa Biosphere Reserve was the first to be recognised in Queensland, Australia; it
was soon followed by the Great Sandy Biosphere Reserve, which is immediately adjacent to
the north. The Noosa region distinguished itself in achieving international biosphere status
because of the beauty of its natural environment, the community that has worked to look
after it, and the history of respect for the environment that has been actively cultivated for
more than fifty years. The area acknowledges the thousands of years of respect and
harmonious interaction with the environment by Indigenous people prior to European
colonisation.
The rich and alluring environment of the Noosa Biosphere Reserve inspires artists to work
with nature and to respond to the local environment. These creative responses can help the
community understand the biosphere reserve and assist in engaging a wider awareness
about local environmental issues. I have been an active member of Noosa Biosphere Ltd, the
governing body of the biosphere reserve, since its designation in 2007. Initially, I was
nominated as Chair of the Noosa Biosphere Cultural Board and later promoted to the board
of directors on the Noosa Biosphere Governance Board. Through both of these positions I
was able to initiate a number of creative projects for the community. The Noosa Biosphere
Reserve adopted the term ‘green art’ to describe the environmental art practices within the
biosphere reserve. Dr Tamsin Kerr, an artist and author living in the Noosa Biosphere, offers
a precise ideological stance on her perception of green art:
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Green art uses natural materials and is often ephemeral. Its transience makes it a
powerful reminder of the natural world. Green art is more than landscape art, more
than non-toxic recycling or careful reuse of physical resources. Green art is created in
shaped collaboration with country. Clay, wood, metal, weavings, and words, along
with music and dance, express the voices of the non-human in celebrations both in
and of the outdoors. (Kerr, 2011)
The Noosa Biosphere was a great inspiration in my work. I enjoyed returning to this location
often between large projects, and I wondered what impact this place had on my creative
practice. I was interested in exploring the impact of a culturally immersive experience on my
creative process. How would composing in a biosphere reserve influence and inspire my
creative process? This location was the ideal environment to begin exploring the core of my
research question. The Noosa Biosphere Reserve became the location for my first two
doctoral research projects, Eco Sonus and Cypress Trilogy, which will be discussed in this
chapter.

2.2 Eco Sonus: Multi-platform Sound Installation
Eco Sonus is a multi-platform, environmental sound installation commissioned for Floating
Land 2009, an art and environment event that has gained international visibility since its
inception in 2001. The project involved a 10-day residency in the heart of the Noosa
Biosphere working with the local community, and was delivered as a live performance and
interactive website.
Floating Land began as a biennial outdoor sculpture event and has grown to become one of
the most significant ‘green art’ events in Australia. The event was conceived by Kevin
Wilson, the Director of Noosa Regional Galley, who has since relocated, and is delivered by
the local government. The fifth iteration of Floating Land was in 2009; visual artists, writers,
performance artists, musicians, photographers, academics and scientists were engaged to
explore the theme of climate change and the impact of rising sea levels on coastal and island
communities of the Pacific Ocean. Visitors to Floating Land are encouraged to engage with
artists as they develop work on the foreshore of Lake Cootharaba over the 10-day residency.
The audience could also participate in workshops, attend forums, experience performances
and become immersed in the residency location in Boreen Point at the centre of the
biosphere reserve.
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The provocative Floating Land theme, Climate Change and Rising Seas, allowed artists to
deeply consider methods of translating the complexities of the climate change debate into
art. I was commissioned to create a site-specific sound installation and capture the essence
of the event in a series of fixed electroacoustic works that would be performed on site and
published online. I was aware it was a very ambitious project for the 10-day time frame, but I
was inspired by the possibilities of working in the community and being culturally immersed.
The compositions are all sonic responses to the environment ranging from abstract
explorations of Lake Cootharaba to sonic portraits of artists working on site. I facilitated field
recording workshops, sound walks, and collaborative composition activities. All of the content
was uploaded each day to an interactive website that I created. Eco Sonus was the first
opportunity for me to work directly with environmental themes, both collaboratively and while
engaged with the host community. I wanted to use this project to experiment with field
recordings from the given site, and to explore ways of disseminating the resulting
electroacoustic works online through a virtual performance and installation.
Prior to Floating Land, I spent two months developing the community engagement methods I
would use on site for Eco Sonus. Through a series of small experiments with five
participants, I decided that the most useful strategies were community field-recording
workshops, and sound walks, where I guided participants in silence through the environment.
The community of Boreen Point was a particularly interesting location for a project such as
Eco Sonus, because the population of only 300 people is relatively isolated and, generally,
they had not been exposed to electroacoustic music. This reason alone made the recording
process somewhat challenging, as the community had limited exposure to audio-recording
technology, and were not accustomed to the practice of field recording.
In the first few days on site, it was interesting to compare the interaction between members
of the community with the photographers and the sound artists. Inquisitive individuals would
follow the photographer, being very careful not to disturb the shot, and provide advice on
how to best capture the light reflections on the surface of the water. In contrast, during the
field-recording workshops (and my personal recording sessions), people were confused by
my interest in the soundscape, and clearly not as conscious of disturbing this process as
they were with the photographers. Most often people would walk very close to the
microphones and ask me exactly what I was doing. Once they grasped the concept they
would happily follow my sound walk, oblivious to the fact that their voice and footsteps were
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greatly impacting on the natural soundscapes. Consequently, I have hours of recordings of
my community interactions, predominately revolving around explanations of field recording,
conversations about the value of listening, and the discussion of local soundscapes. While
this material wasn’t exactly what I was seeking, it proved valuable research in capturing
community perceptions of field-recording practices.
Prior to discussing the residency and compositional process, it’s important to contextualise
this project with some of the broader intentions. One of my core intentions was to use this
project to explore other ways to generate a wider environmental awareness and engagement
by disseminating the electroacoustic compositions online. My research led me to explore
sustainable funding models. Some models that were already being employed by film industry
funding agencies, such as Screen Australia, resonated with my intentions. These agencies
were encouraging multi-platform outcomes, such as a websites and smart phone apps and
stronger audience engagement strategies, such as social media platforms. This wasn’t just
about marketing a film for wider exposure but creating an ongoing engagement with an
audience that could continue evolving on various platforms.
While I had limited interest in the commercial aspects of the film industry and was not
intending to develop an absorbing marketing strategy I could see value in the multi-platform
process. The concept of multi-platform dissemination is something that I have, in fact,
adopted to some degree in my creative practice. For example, a composition for solo cello
and live electronics might form part of a documentary film soundtrack and also exist as an
acousmatic work. While this could easily be interpreted as recycling compositional ideas, the
underlying intention has always been about the maximum exposure and accessibility for
those ideas. Publishing compositions in multiple formats, across different platforms, could
reach a wider audience and consequently have a greater impact. I realised that
understanding and experimenting with these processes would be very important for my
research, as they would strengthen the dissemination, relevance, and impact of the resulting
works.
The idea for Eco Sonus was to develop an outline for the on-site residency and a strategy to
engage audiences online before the event. My first step was to establish a website
(www.ecosonus.com) on which to outline the project and to enable me to engage with an
online audience. The fundamental aspect of the website meant that the community (and the
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international audience online) had access to information and features of the project long
before the beginning of the Floating Land festival. Virtual participants had the opportunity to
collaborate via an online workshop, and social networking sites, such as Myspace, Facebook
and Twitter, were used to create a conversation around the theme of Floating Land and the
value of listening to the environment.

Figure 2: Eco Sonus website – www.ecosonus.com

The official Floating Land website was also used to generate attraction and interest,
particularly from supporting organisations such as UNESCO and the Australia Council for the
Arts. Social media websites generated link backs, and the Eco Sonus website began to
function as a collaborative platform for the project only one week after it was launched. The
listening page had features where users could sign up to be notified when soundscapes were
uploaded; users could also submit their mobile number and soundscapes directly to their
mobile phones. The interactive page facilitated collaborations in real and virtual spaces;
examples of such collaborations include the ability to upload images and poetry in response
to the soundscapes. Visitors to the website could also use this page to arrange on-site
meetings and collaborations, which became a rich, unexpected outcome for compelling onsite improvisations.
The initial on-site field recordings revolved around the foreshore of Lake Cootharaba. I
worked with microphones close to the lake capturing subtle rhythms of the water lapping at
the edge. This was contrasted with hydrophones immersed in the water registering the same
phenomena from a different location. Experimenting with these field recordings at low and
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high tides was a constructive method of capturing the changing signatures of the aquatic
soundscape. While this was still conceptually abstract, I managed to process these raw field
recordings to create a composition that explored the water’s edge, layering the hydrophone
recordings with the natural soundscapes to create a dense sonic texture. At the start of the
residency, I had decided to limit my field-recording equipment so that I could move around
easily and without delay. I used a Sony PCM D50 linear hard disk recorder, and a Sound
Devices Preamp accompanied by different microphones including a Rode NT4 and custommade hydrophones and contact microphones.
Many of the compositions featured the voices of local people; some were recorded in an
interview format discussing the Floating Land theme, while others were recorded during
informal moments capturing the highlights of the event. Many of these evolved into sonic
portraits of the artists and their projects, which became an absorbing process. I followed the
development of many of the projects, sonically documenting the artists’ interpretations and
surrounding soundscapes. I was particularly drawn to work with Eric Natuoivi, an installation
and ceramic artist from Vanuatu. His Floating Land project, ‘Ailan I Draun Long Solwarra’
(Islands drowning in the Sea), was an immersive installation revolving around hand-carved
totem poles and sculptured palm fronds that drew its inspiration from Vanuatu’s traditional
cultures.
On the first day, Eric waited on the shores of Lake Cootharaba in the wind and rain listening
to the land to contemplate what he would create. While other artists frantically gathered
materials and identified sites, he was very calm and didn’t want to begin until he was sure it
was in response to the surrounding environment. After the Welcome to Country by Gubbi
Gubbi Elder Dr Eve Fesl, Eric felt connected with the natural and spiritual environment of
Lake Cootharaba and began work. It felt inappropriate and disruptive to install microphones
at his site, so instead I observed his process and, with his permission, recorded short
interviews. He was equally curious about my project, and when he understood my intentions
he welcomed me onto his site to document his process through sound.
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Figure 3: Eric Natuoivi’s Floating Land 2009 installation and artist portrait (photographer: Susan Cochrane, 2009)

The compelling characteristic of working with Eric Natuoivi was his ability to weave stories
through his creative process. He told me about cultural protocols as he placed rocks in a
rough circle to represent a meeting place of the people of the land. He explained the
meaning of totems as he carved posts with a small axe and told me how the four carved
posts represent the ancestral spirits, who are concerned about the rising seas and the fate of
their people. Eric uses only natural materials with aesthetic and heritage value that, very
often, carry symbolic meaning. One of his underlying messages is to inspire people to
respect the environment through cultural understanding. ‘We should cherish and safeguard
the natural world to enrich the way we live’, he said. His own communities are very aware of
the effects of climate change and in some cases are already experiencing the real
ramifications of rising sea levels. While this content was very confronting, it was revealing to
understand these issues from his perspective. I found myself working more intuitively with
the soundscapes, taking Eric’s advice to truly listen to the environment. The resulting
composition captures fragments of his stories and the energy behind the Floating Land 2009
installation.
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I decided to only present four of the resulting compositions in my doctorate because I felt
these most clearly represented the various outcomes. There were, however, more than
eleven works that could warrant inclusion. The first two compositions, ‘Bell Birds’ and ‘Lake
Cootharaba’, focus purely on responding to Floating Land 2009 through abstract field
recordings. The third work is from the series of artists’ sound portraits, focusing on Eric
Natuoivi’s work. I use the term artist sound portrait simply to describe the fact that it is a
sonic response to another Floating Land artist, capturing an element of their work in sound.
‘Wanjana’, the final composition, is also the title of a sound sculpture created by local metal
artist Steve Weis. I spent several hours working with Steve during the residency and learned
he was an experimental musician with a particular interest in playing found objects and nontraditional instruments. ‘Wanjana’ draws source material from the sounding of various metal
sculptures created by Steve Weis, and also from short samples of his chants that accompany
the sculptures. This composition also draws on other on-site performance activities during
the Eco Sonus workshops.

Figure 4: Leah Barclay and Steve Weis at Floating Land 2009 (photographer: Kim Guthrie, 2009)

While the compositional outcomes were the focus of the project, the website allowed the
intentions of Eco Sonus to ripple into other ideas and present the entire project together in
one accessible format. The concept was to use the website to build momentum leading up to
the Floating Land residency and, once on location for the 10-day event, for the field
recordings and compositions to be uploaded daily. This ambitious intention was successful in
generating interest in the website; the data revealed that the Eco Sonus website received
more visits than the official Floating Land website. In the four weeks leading into the
residency the website received an average of 45 to 60 visitors a day. While this is not an
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enormous figure, the data indicated most visitors were staying on the site for an aboveaverage duration of five minutes. Once Floating Land commenced, the website statistics rose
significantly with an average of 200 to 250 hits a day, with 80 per cent of visitors staying for
more than three minutes and streaming at least one sound file. This was an exceptional
result and proved that the online audience was genuinely interested in the content of the
project.
Over the four-week period, 4570 people viewed the Eco Sonus website, with an average
engagement of eight minutes. Considering the regional location of this project it would have
been physically impossible to have an audience anywhere near that amount, unless I had
made a significant investment in marketing and rationalised the impact of having a large
audience in Boreen Point. The on-site data is certainly very different but still valuable in
contrasting the experience. There was an average of 15 people interacting with the work on
site every day. Overall, there were about 25 participants in the workshops, which were
designed for five participants per workshop. The final weekend featured the main
performances of this project during the Firings, Floating Land’s signature fire event. The Eco
Sonus installation was installed in a tent in an accessible location for the audience to visit
after or during the fire event. There were about 700 people at the Firings, with about 100
people experiencing the sound installation after the fire event. I mixed the soundscapes live,
and the event lasted for approximately four hours. This was designed as a non-linear
performance, allowing the audience to move in and out of the experience. To allow the
physical audience access to the virtual elements of the project I also printed Eco Sonus
cards, which had information about the project and included the website address. The
comparison between the real and virtual suggests that this was a very effective way to
generate a wider audience for a project.
These positive outcomes raise a number of important issues in relation to quality control, and
intention and reception. For example, compositions that are designed for diffusion on a highquality, multichannel sound system, in an acoustically treated space, are now being
presented on cheap computer speakers with maybe a television on or coffee grinder working
in the background. This is difficult to accept for a composer; however, it’s somewhat unlikely
that the listener on their computer would have attended a professional electroacoustic
concert to hear the same work. While I spent several years prior to commencing my Ph.D.
arguing that electroacoustic composers should maintain the integrity of their work and avoid
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creating low-quality replicas for online diffusion, Eco Sonus has proved that there are great
opportunities in leveraging the possibilities of virtual dissemination. The virtual components
of the project can enhance elements of the final compositions and provide an excellent tool
to add rich layers of engagement with access to a potentially global audience. The virtual
elements were not replacing the rich acousmatic experience, but were just offering another
way to engage with the work and its themes.
The virtual access also generated other collaborations and outcomes. As a consequence the
resulting compositions made it into the Floating Land 2009 documentary, provided
soundscapes for the touring exhibitions, and, eventually, prompted a collaboration with Sonic
Babylon, which will be discussed in detail towards the end of this chapter. Also identified,
through the contact page of the website, is that the documentation of the project is a valuable
resource for other communities that may be interested in implementing similar projects. This
ongoing interest from the community sparked further ideas for my research to explore the
value of community engagement strategies. I believed there was value in exploring various
methods of community engagement in future projects.
Eco Sonus supported a preliminary response to my research question by contributing
towards a stronger environmental awareness and engagement in the local community of
Boreen Point. I came to this conclusion through my personal interactions with the people on
location who had directly experienced the project. It proved that community engagement
would be one of the most valuable components throughout my research. More importantly,
this project demonstrated the value of working directly with the natural environment in
cultural immersion. The process of working directly with soundscapes, framed in the context
of an event such as Floating Land, was both inspiring and pivotal in my personal creative
development. I worked alongside other artists who share my passion for the environment and
desire to instigate change. These relationships and connections ignited a deeper desire to
inspire other artists and creative thinkers to take a similar path. For me, the most important
outcome was that Eco Sonus solidified my creative practice as a composer. I became
completely committed to a practice that embraces the cultural context and surrounding sonic
environments. My interest in composing music in prolonged isolation was gradually
diminishing in preference for a musical language that was drawn from the infinite possibilities
of nature, and the relationships and connections with communities and environments.
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Bob Brown, former Senator of the Australian Greens, wrote these poignant words for World
Environment Day on the Sunshine Coast in 2009:
We are made of the wild Earth. The curl on our ears was not created for television,
but to pick up the faintest sound from the forest floor. Our eyes are set back in our
cranium so we can move swiftly and safely through the forests and the rigid curve of
our index finger, while handy to click a mouse, was first made to help us grip a branch
or grasp a morsel of mammoth. Our spiritual being also resonates with wildness. That
is why we put flowers in window boxes. It is why we put pictures of landscapes,
ocean shores and snow-dappled mountains on our walls — rather than pictures of
chainsaws or bulldozers or pulp mills. It’s why we come together as a community. In
this age of climate crisis it is more important than ever to bring people together to
celebrate the environment and to champion a cleaner, greener and happier future for
all the Earth’s inhabitants.
These words resonated strongly with my research intentions, my creative desires, and my
outlook on life. I finished the Eco Sonus project feeling inspired and energised. It seemed
that my research was delivering positive outcomes, and the resulting compositions were a
significant foundation for my doctoral creative portfolio.

2.3 Cypress Trilogy: Interactive Performance Installation
Cypress Trilogy is a site-specific interactive performance installation composed in cultural
immersion in the Noosa Biosphere Reserve. The project eventuated from a commission for
the 2010 TreeLine Festival, a green art event conceived and managed by the Sunshine
Coast Council. TreeLine Festival was delivered in multiple locations across the Noosa
Biosphere. I was invited, as one of 25 artists, to present my work in the first multi-venue art
exhibition across all of Sunshine Coast Council’s galleries and art spaces from May 29th until
July 4th, 2010.
The TreeLine Festival was established to encourage environmental engagement, and raise
awareness of local and global issues through the arts. It specifically focuses on celebrating
trees and their stories as pillars of the community. Cypress Trilogy was initially inspired by
the Noosa Biosphere Reserve and conceived as an ephemeral performance installation
featuring multi-sensory collaborations weaving soundscapes, lighting design, dance and
digital projections inspired by the local environment. This composition was an opportunity to
build on the successful outcomes from Eco Sonus and delve deeper into methods of
engaging an audience in environmental issues through electroacoustic music. The work is
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discussed in this chapter through the creative development of the project, and can be heard
on the CD in the accompanying creative portfolio. The work is presented as an acousmatic
composition that combines elements from the first two performances, in a shorter studio
realisation of each movement. The accompanying Sonic Ecologies DVD also includes
excerpts from the two main performances, the premiere at TreeLine Festival and its second
performance at the 2010 Woodford Folk Festival.
The Gubbi Gubbi Aboriginal people, local to the Sunshine Coast region, listened to the soft
sounds of the breeze whispering through the cypress trees and came up with the word
‘cooloola’, which translates as ‘coastal cypress pine’. Growing more than 40 meters tall, the
cypress pine (Callitris columellaris) has rough, black bark and dark-green, drooping foliage.
Its timber is aromatic, especially when damp, and the soil beneath the cypress is sandy and
covered in soft pine needles. Gubbi Gubbi people are believed to have used the resin from
the cypress pine for fastening axe heads to handles, and the long branches were used for
canoe poles that doubled as fish spears (Lyndon Davis, personal communication, March
2010). The word ‘cooloola’ is now more commonly associated with the Cooloola National
Park, a World Heritage listed region north of Brisbane that stretches from the north shore of
the Noosa River, through vast areas of bushlands leading towards Rainbow Beach and Tin
Can Bay. The park also features sculptured, coloured sand dunes, tropical rainforests, and
crystal clear lakes.
The initial concept of Cypress Trilogy was to compose a work that drew inspiration from
working in cultural immersion in this location. The proposed process was to involve extensive
field recordings, community workshops and the exploration of biomimicry in sound
processing. The intention was to use the medium of immersive performance to inspire an
emotional response in the community of the Noosa Biosphere Reserve. In contrast to Eco
Sonus, Cypress Trilogy built extensive visual layers into the performance, such as lighting
design, digital projections and live performers, which were all designed to enhance the
experience of the soundscapes.
The first stage of research revolved around extensive field recording and experimenting with
improvisation in the Noosa Biosphere Reserve. I wanted to develop intuitive methods directly
responding to nature, and I was intrigued by the concepts of biomimicry and music
composition. Biomimicry or biomimetics is the examination of nature and biology, and the
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use of its models, systems, processes and design as inspiration (Benyus, 1997). The term is
derived from the Greek words bios, meaning life, and mimesis, meaning to imitate. The term
biomimicry emerged in the early 1980s and was popularised with the success of Janine M.
Benyus’ 1997 book, Biomimicry: Innovation Inspired by Nature.
Used synonymously with the terms bio-inspired or bionics, the biomimetic concepts are
currently interpreted on three levels. The first level relates to designs inspired by nature,
which are often found in disciplines such as architecture or industrial design; the second level
relates to processes inspired by nature; and the third deals with systems that influence
economies or communication systems, which could be inspired by ecosystems or forests.
Further to this, Janine M. Benyus describes biomimicry as a new science that uses ‘nature
as model, measure, and mentor’ (Benyus, 1997), and emphasises sustainability as an
objective of biomimicry. This entire concept proposes a fundamental shift in our perspective
of nature from, ‘what can we extract from nature, to what can we learn from nature?’
(Benyus, 1997)
Furthermore, biomimicry not only enables conversations to occur about the environment,
where creativity, culture, science and design are engaged to solve problems, but also
demands that a conversation occurs with the environment. The practitioner must engage with
nature, so the notion of composing in cultural immersion certainly resonates with the field of
biomimicry. In the context of music composition this is the most crucial point, as there could
be a shift from nature as creative inspiration to nature as the foundation for the creative
process. This could result in a composition where the natural environment has been so
influential it results in a stronger environmental awareness and engagement for the
audience. The challenge was in finding viable methods to integrate the theories of biomimicry
in my creative practice in the Noosa Biosphere Reserve.
During the early field-recording sessions in the Noosa Biosphere Reserve, I used found
objects, such as rocks and branches, and percussion instruments to respond intuitively to the
natural environment during each field trip. The field recording and improvisation experiments
were accompanied by a field diary that enabled me to document the experiments and reflect
on the experience. While I didn’t set strict creative parameters at the beginning of this project
(such as final instrumentation), I intended to develop a graphic score derived from nature. I
also intended to use the environmental imagery as the foundation for graphic sound
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processing using software such as MetaSynth and AudioSculpt when I composed the final
work. With this in mind the field trips became just as visually important as they were auditory.
I began to experience a shift in my understanding of nature, and my creative abilities to
respond to the situation. This is evident in the following excerpt from my field diary;
At 11.30 am the soundscape is still rich with birdlife, while the constant chatter is
significantly sparser than earlier today, the multiple species of local birds still
dominate the soundscape. I am using the Sony PCM D50 to capture 15-minute
episodes every hour from the same location. The recorder is on the ground and I
have a Rode NT4 positioned on a tree branch. While I am still monitoring the
recording and consciously listening, this recording process has enabled me to deeply
engage in the visual environment. I have been photographing trees for the sound
processing experiments and it is this focused engagement that has started to reveal
rhythms in all of the visual environments I’m experiencing. While this is a somewhat
obvious experience, I’ve started to see nature in a different way, observing (and
hearing) specific rhythms through the marking of trees, the placement of leaves and
the movement of the wind. I’ve started transcribing these rhythms and sketching
ideas for how this will inform the final work.
Leah Barclay, Cooroy Hinterland Natural Rainforest, Noosa Biosphere Reserve,
January 18, 2010.
As a result of these field trips, I developed a range of graphic notation methods based on the
textures and shapes of trees, particularly the coastal cypress pine. Lines and shapes
extracted from various aspects of the tree textures were used to generate graphic gestures,
rhythms, melodic and harmonic materials. I also processed a collection of images to use as
sonic filters. Each of these images were used to process the soundscapes from that specific
environment, with the intention of using the existing visual layers to explore and reveal the
unheard in that particular soundscape. The following images exemplify how the original
sources, from the Noosa Biosphere Reserve, were used as filters in both MetaSynth and
AudioSculpt.
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Figure 5: Cypress Trilogy Image Processing (photographer: Leah Barclay, 2010)

As the research phase progressed and I continued to find infinite rhythms in nature, it
became increasingly important for Cypress Trilogy to be a dense multi-sensory experience
that would combine soundscapes, lighting design, dance, and projected imagery. It was also
important that, in addition to the abstract environmental responses, this work would tell the
stories of the local community. My existing relationships with Indigenous artist Lyndon Davis
and the Gubbi Gubbi Dance Troupe evolved into a collaboration for the opening of Cypress
Trilogy. We decided to combine a traditional Welcome to Country with an opening
performance that would act as a prelude for the three movements of the performance. The
prelude was based on indigenous legends, songs and dance of the Noosa Biosphere. I
worked with Davis recording his stories and weaved the natural soundscapes into the final
sound mix. I decided to leave this material very raw with limited processing to allow his voice
to stand out in its purity from the environment. I also decided to combine the prerecorded
material with live natural soundscapes and the live performance with Gubbi Gubbi Dance
Troupe. The prelude was performed on the banks of the Noosa River, and, while I did not
use projected imagery with the dancers, I designed a simple lighting array with colours and
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patterns to enhance the soundscapes. The lighting design used a simple filter to create a
transitory effect evoking the surface of the river. This gently drew the audience into the
immersive performance.

Figure 6: Cypress Trilogy Live Performance, Noosa River (photographer: Wild Honey Photography, 2010)

While I had experimented with various forms of instrumentation for Cypress Trilogy, the final
combination comprised the didgeridoo, Korean taegŭm, guitar and live multichannel
electronics consisting of my processed field recordings. I was drawn by the rhythmic abilities
of Davis, who is also a prominent didgeridoo player. He enjoyed working intuitively with the
environmental soundscapes, and his connection to the local environment — as a traditional
custodian of the land — made him an obvious choice for this performance. During our
rehearsals with the soundscapes I would sketch ideas graphically and we would experiment
with various forms of processing the didgeridoo electronically and fusing the live rhythms with
the recorded soundscapes. Davis’ part, however, remained largely improvised during the
final performance; while direction was given as to timing and dynamics, he preferred to work
intuitively with the electroacoustic soundscapes during the performance. For me, as a
composer, this proved challenging at times, particularly when in my previous work (using
western notation) I was accustomed to having intricate control over the sonic language.
While I could still maintain direction and control of the sound, it was a very rewarding
experience to work with live electronics and a didgeridoo in an improvised setting. There was
a constant sense of compelling possibilities and unnerving unpredictability, which I perceived
in a very similar way to listening and responding to the natural soundscapes of the Noosa
Biosphere Reserve.
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The decision to include a Korean taegŭm in this composition might seem unusual
considering the intentions of the work. I had worked with the artist Hyelim Kim on a number
of other intercultural projects and concerts and was always mesmerised by her performances
and the versatility of her instrument. I wanted all of the instruments to have a relationship to
the environmental soundscapes and to be derived from nature, preferably wood, which is
one of the reasons I arrived at the combination of taegŭm, guitar and didgeridoo. The taegŭm
is a large bamboo transverse flute that has a unique buzzing membrane that creates the
distinctive timbre of the instrument. It is used in Korean traditional music and also folk,
aristocratic and court music throughout Korean history (Bang-Song, 2000). In contemporary
society, performers commonly perform in various intercultural settings, including in jazz and
western classical music. My fascination with the taegŭm is predominantly due to its
relationship with the environment. I had been studying and practising various elements of
Korean traditional music prior to this project and was compelled to incorporate some
theoretical elements, essentially inspired by the direct relationship between Korean
traditional music and nature. Kim is one of the most skilled performers of her generation and
she was inspired by exploring the possibilities of the taegŭm in experimental performance. It
was serendipitous that Kim was based in Brisbane while I was developing this project,
providing the perfect opportunity to collaborate.
Guitarist Anthony Garcia was a performer I had always aspired to work with and a clear
opportunity finally emerged with this project. Garcia, also based in Brisbane, was researching
experimental collaborative frameworks for guitar performance and involved in a number of
mixed media collaborations. I had sketched some melodic material during the field-recording
sessions that was written with a guitar in mind. Garcia was very enthusiastic at being
involved in this project, as it shared many similarities with his own research interests. Garcia
has a passion for improvisation grounded in a masterful classical technique. In his
performances he fuses a wide range of styles from early music to contemporary Latin folk
and pulsating world rhythms (Garcia, 2012). His own research revolves around identity and
voice in an improvised setting, and he brought some interesting theoretical perspectives to
our initial discussions about music and the natural environment.
Once the instrumentation was established, I began composing the final soundscapes. In
addition to mixing raw and processed field recordings, I included fragmented voices from
interviews with the local community about the Noosa Biosphere Reserve. I was also given
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access to some existing interview material from the Voices of the Biosphere show on Noosa
Community Radio, 101.3FM, thanks to host Michael Donovan. The prelude soundscapes
were about 20 minutes, and the three movements of Cypress Trilogy were about 45 minutes
when combined. The soundscapes were created in three separate layers to be mixed live
during the performance. I also worked with both Anthony Garcia and Hyelim Kim in creating
short samples that were incorporated into the final soundscapes. I created graphic scores,
and both Garcia and Kim listened to the soundscapes on headphones while they recorded
their fragments. These samples then formed part of the third layer to mix into the live
performance.
Local performance artists Jeremy Neideck and Mary Eggleston were engaged to provide
another rich layer to this work. I was interested in creating a three-dimensional visual layer
that was directly responsive to the soundscapes. The human body was the most obvious
vehicle to create this, and both Neideck and Eggleston were very skilled at working in this
environment. Their task was to interpret and translate aspects of the graphic notation into
their own performance medium, and respond intuitively to the soundscapes during the live
performance. Neideck and Eggleston were both painted by Katerina Farra, a local artist who
had designed body art in response to the soundscapes. I wanted both dancers to have a
primal appearance and have the ability to camouflage with the digital projections at particular
points during the performance.
I engaged my long-term collaborator, filmmaker and projection artist James Muller, to assist
with the development of visual imagery and perform live with Cypress Trilogy creating
interactive projections. The live visuals incorporated the source imagery from the field
locations and live capture of the musicians and dancers. Each layer was intended to draw
the listeners deeper into the immersive soundscape. The performance format encouraged a
real-time audiovisual dialogue; at some points the musicians could respond to the electronics
and live visuals and at other points I provided specific directions.
The structure of Cypress Trilogy is realised in three movements: ‘Dusk’, ‘Darkness’ and
‘Dawn’. This structure is a relatively simplistic reference to the cycle of a day. While I was
conscious of having complex layers evolving, I always wanted to maintain the conceptual
accessibility, so that I would not alienate the local community that would be experiencing the
performance. The three movements are also reflected in the underlying conceptual
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framework for Cypress Trilogy, which draws inspiration from the number three, commonly
associated in numerology with magic, intuition and richness.
In his 1920 essay Beyond the Pleasure Principle, Freud (1920) discussed this structural
model of the mind and proposed that the psyche was divided into three parts: ego, super-ego
and id. This was extended further in The Ego and The Id (Freud, 1923), in which he
developed it as an alternative to his previous topographic schema (conscious, unconscious,
preconscious). I brought these concepts into the mix by reflecting these theories in the three
movement of Cypress Trilogy, and constantly reflecting on my personal intentions during the
composition process. These theories also provided assistance when exploring biomimetic
structures in Cypress Trilogy, and the cognitive processes of creatively responding to nature
guided by intuition. Three is also a Fibonacci number, which was certainly prevalent in the
early stages of creative development when I observed Fibonacci sequences in biological
settings, such as in the branching trees and arrangements of leaves on stems.
Once I had gathered all of the source material, I divided each movement of Cypress Trilogy
into three conceptual themes. These themes revolved around my research and personal
perception of the Noosa Biosphere Reserve. In the first movement, ‘Dusk’, the three themes
were ‘magic, intuition and illusion’; this was structured to provide a gradual transition into this
abstract performance experience.
The second movement ‘Darkness’, explored ‘growth, chaos and change’; this focused on
environmental changes in the region and the cultural heritage of the Noosa Biosphere. The
concepts were explored through the juxtaposition of voices from the local community.
‘Darkness’ featured an ephemeral interaction amongst the sonic and visual materials growing
over the course of the performance, and engaging with different metaphors about ecological
chaos.
The third and final movement ‘Dawn’, featured the themes ‘tranquility, transformation and
fragility’ and is intended as a purification after the previous movements. The final stage
involved subtle layers in a reflective framework exposing the raw fragility of the Noosa
Biosphere Reserve. The reflective nature of the final movement allowed the audience to
engage with the environmental intentions of the work and process the overall experience.
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The final composition provided a rich tapestry of local history abstracted through this
immersive experience of multichannel sound, light, movement and visuals. Cypress Trilogy
concluded by returning outdoors, to the same location as the prelude, with the soundscapes
blending into the Sonic Babylon ‘sound garden’ with lighting set among the trees and the
Noosa River close by. This final experience was designed to directly engage the community
in the interactivity of the work, while the performance had been a passive experience, the
‘sound garden’ enabled interaction with the soundscapes. The idea was to empower the
community to become collaborators in the work and also to emphasise the importance of the
soundscapes in the overall project.
Sonic Babylon is the creation of media artist Nora Farrell and the late composer Bill
Duckworth, who spent a significant amount of time in Australia developing interactive sound
gardens across the country, branded as Sonic Babylon. I met Farrell and Duckworth during
their time at the Queensland Conservatorium and was fascinated by the possibilities of Sonic
Babylon. The intent of Sonic Babylon is to surround the world with music, sounds, and
stories, which are easily accessible on everyday mobile devices, such as smart phones or
tablets. The locations of the sound gardens are available at the official website
(www.sonicbabylon.com). The gardens use local Wi-Fi networks and hang invisibly in the air,
allowing visitors to listen, ‘plant’ and ‘prune’ sounds in Sonic Babylon. As a result of the Eco
Sonus project, I assisted in installing Sonic Babylon at the Noosa Regional Gallery, the
location of the Cypress Trilogy performance. The sound garden was launched with the
sounds from Eco Sonus, and continued to grow with sounds from Cypress Trilogy, which
made a wonderful connection between my first two doctoral projects.
I was attracted to the concept of Sonic Babylon because it was easy for communities to
understand, and it was versatile in how it could be incorporated into a project. It offered a
sustained process of community engagement and an accessible format, which allowed
Cypress Trilogy to resonate within the community over an extended period of time beyond
the live performance. Some of the first sounds I planted in Sonic Babylon were conversations
with Davis; talking about the indigenous history of the Noosa Biosphere Reserve and about
the Gubbi Gubbi language. As this is not easily accessible information for the local
community, it was satisfying to observe this project facilitating the sharing of local knowledge
through the medium of creative music technology.
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Cypress Trilogy was a pivotal composition in understanding and solidifying my creative
process in cultural immersion. I discovered different ways to listen to environmental rhythms
and to focus my perceptions of particular aspects in the environment. The complex
collaborations across artistic media taught me different ways to enhance environmental
sound in an electroacoustic performance context. I explored intuitive processes in allowing
soundscapes to evolve naturally; the unnerving loss of control I habitually experience in this
style of performance was replaced by a trust in the freedom of the process.
The premiere performance at TreeLine Festival received extremely positive feedback from
the audience. Comments encompassed feelings of being more connected with the
environment and understanding more about the Noosa Biosphere Reserve. I did, however,
note that while the soundscapes were received positively the responses related to the
immersive nature of the experience and, in particular, to the visual elements. Many people
responded to the fact that the performance artists moved among audience, weaving
movement and gestures through the projections, but they failed to mention the immersive
nature of the soundscapes. The audience used a rich vocabulary to describe the visuals, but
seemed to have a limited comprehension of sound in space. I was aware there was minimal
exposure to electroacoustic music in this regional community, so I was satisfied with the
feedback, although I wondered if I would have had similar results if it was an acousmatic
performance.
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Figure 7: Cypress Trilogy Performance, Noosa Regional Gallery (photographer: Wild Honey Photography, 2010)

The second performance of Cypress Trilogy at Woodford Folk Festival provided the
opportunity to recontexualise the work in a new environment. The structure and content
remained the same, while several new interactive layers were added to respond to the new
location. These included a new prelude, which was composed collaboratively with
participants in on-site workshops during the week. The two key performances at TreeLine
Festival and Woodford Folk Festival provided substantial results in proving the validity of
immersive performance to convey the environmental intentions to the audience. Although I
created the visuals specifically to support and enhance the sound, the results suggested the
immersive visuals were not as effective as a pure acousmatic experience — an experience
that truly ignites auditory perceptions. This was an important project in developing new
collaborative tools and confirming visual dominance in both a performance context and the
natural environment.
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Figure 8: Cypress Trilogy Live Performance, Woodford Folk Festival (photographer: James Muller, 2010)

While the visual elements of Cypress Trilogy were an important component of my research, I
decided to return my focus to the acousmatic experience and explore new ways to create the
layers of accessibility and engage auditory perception through the process of simply
listening. This project also left me considering the value of community engagement and the
importance of cultural immersion on my personal creative process. Sonic Babylon provided
me with the opportunity to leave remnants of the project that would continue over time, but I
wondered how I could create comparable community-engagement processes that would
have a similar impact. The complex collaborations across multiple artistic media meant I
needed to function in multiple roles for Cypress Trilogy, including as director and producer.
While this was a rewarding experience, it required a large amount of creative and managerial
energy that I would prefer to invest in the composition of future projects. Cypress Trilogy
contributed towards a stronger environmental awareness and engagements for the audience
that attended the performances. I wanted to explore ways to extend this experience in other
communities and cultures in Australia, and beyond.
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CHAPTER 3: RIVERS OF THE WORLD
3.1 Sound Mirrors Project: Introduction
The centrepiece of this doctoral research is the Sound Mirrors project, an immersive sound
installation created in response to specific rivers around the world. Throughout 2009 and
2010, I travelled through Australia, India, Korea and China recording sounds of specific rivers
and collaborating with their surrounding communities. This resulted in an immersive sound
installation that was featured as a solo exhibition at the Noosa Regional Gallery
(Queensland, Australia) in 2010, the Gallery of Modern Art (Bangalore, India) in 2011 and
Stellenbosch University (South Africa) in 2013. Due to the ephemeral nature of the
installation, Sound Mirrors is presented in this dissertation as eleven electroacoustic
compositions that represent the richest outcomes from this project. This chapter outlines the
rationale of Sound Mirrors with a brief literature review before introducing each river and the
resulting compositions. The commentaries about composition focus on the field research,
creative development and compositional process during cultural immersion. The
compositions discussed in this chapter are available on disc two in the accompanying
portfolio. Basic information on instrumentation, duration and the location of production is
detailed below:

Title

Instrumentation and collaborators

1

‘River of Mirrors’

didgeridoo (Lyndon Davis)

3:11

Australia

2

‘Everglades’

guitar (Anthony Garcia)

2:33

Australia

3

‘Nakshatra: Divisions of the Sky’

4

‘Ritual Bells’

vocals (EarthMoments)

5

‘Triloka:Monsoon’

violin (Sreeraj), moorsing (Leah Barclay)

6

‘Backwaters’

vocals (Santosh Kumar)

7

‘Han River’

taegŭm (Hyelim Kim), janggu (Yoonsang Choi)

8

‘Red Cliffs’

9

mridangam (Subhash Kumar), ghatam (Sreenath
T.S), moorsing (Leah Barclay)

Duration

Location

11:33

India

2:58

India

11:11

India

4:35

India

15:06

South Korea

pansori vocals (Jung Bong Park)

1:40

South Korea

‘Shimmer’

bawu, hulusi and percussion (Leah Barclay)

3:46

China

10

‘Liquid Borders’

viola (William Lane)

4:05

Hong Kong

11

‘Confluence’

bass clarinet (Richard Haynes)

7:05

Australia

Figure 9: Sound Mirrors compositions
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3.2 Literature Review and Methodology
Sound Mirrors grew out of a lifelong connection with rivers and a deep personal affinity with
water. My childhood memories of growing up on rivers across Australia and living in
countries such as India fuelled a desire to explore rivers as the lifeblood of communities. I
wanted to explore a voice for the rivers through electroacoustic composition at a time when I
felt it was becoming more important to listen to the environment. My love for rivers is
manifested in my early environmentally engaged instrumental compositions such as ‘River of
Mirrors’ (2004), composed for a chamber orchestra and inspired by elements of the Noosa
Everglades. This work used an array of extended performance techniques to imitate the
natural soundscapes, and employed repetitive textures to evoke the tannin-stained, mirrored
waterways of Noosa River. The following year, in 2005, I composed ‘Confluences’, my first
major multimedia environmental work commissioned for the opening of Earth Song
Exhibition, during the launch of the Queensland Great Walks. Although not inspired by a
specific river, ‘Confluences’ drew inspiration from the characteristics of water and rivers. The
piece was composed for cello, and used live electronics, digital projections and two dancers,
which created a confluence of artistic media in a constant state of change that I controlled
live. These two projects informed the conception of Sound Mirrors, and my desire was to
expand this inspiration to include other rivers worldwide.
In the initial stages of research, I realised that my intentions for this project were shared by a
spectrum of electroacoustic composers who were equally inspired by rivers. Perhaps the
most pertinent is Voicing the Murray, an immersive sound installation by pioneering
Australian composer Ros Bandt. The work was commissioned for Confluence, the Mildura
Arts Festival, and was designed to give the Murray River a voice: ‘A voice derived from all
the voices impinging on its banks and surfaces’ (Bandt, 1996). While I had been inspired by
listening to this work during my undergraduate studies, I was not aware of Bandt’s process
and inspiration until commencing this research.
Bandt’s composition process involved several on-site recording sessions, which focused on
gathering stories from the local people. She was interested in the idea of capturing
endangered sounds and exploring how the soundscape of the area had changed and
evolved with the impact of technology. The project was underpinned by environmental
intentions; Bandt wanted to draw attention to the environmental degradation of the area, by
encouraging listeners to engage in the rich soundscapes:
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I was excited at the prospect, as the Murray River is such a unique and critical habitat
for the whole of Australia. It is a manmade oasis which has brought with it the byproducts of man's overuse of the environment, erosion, salination, and cultural
dislocation for indigenous peoples. (Bandt, 1986)
The electroacoustic repertoire about rivers can be divided into three relatively distinct
categories: works composed in the studio inspired by rivers; works drawing on environmental
field recordings from rivers; and, finally, site-specific works that involve interactivity and
community engagement. The first category includes iconic electroacoustic composers such
as Richard Lainhart’s The Course of the River (1975), Douglas Lilburn's Soundscape with
Lake and River (1979), and Kaija Saariaho’s Trois Rivières (1994). My interest was in
exploring a confluence of the three categories, and exploring the sound marks of a series of
rivers to reveal their synergies and divergences.
Italian composer David Monacchi’s electroacoustic composition Stati d'Acqua (States of
Water) composed in 2006 is a most effective sonic exploration of a river. I was fortunate to
experience a live performance of the work in Germany, and the multichannel sound diffusion
and immersive nature of the composition draws the listener deep into a dense sound world
that at times evokes the sensation of being underwater. The work was inspired by the
multiple physical transformations of water (such as evaporation and condensation) through
processed field-recordings. The composition draws on field-research in Rome on the Tiber
River, ranging from its springs in the Monte Fumaiolo to its outlet in the Tyrrhenian Sea.
Monacchi explored many recording techniques, including an array of microphones and
movements along various sound sources, such as springs, streams, waterfalls and caves
(Monacchi, 2006). The final composition is presented as a 30-minute performance on a
multichannel sound array with 18 loudspeakers.
Garth Paine’s composition Present in the Landscape (2011) is among the most pertinent of
compositions that successfully explores contentious environmental issues through immersive
river soundscapes. This work was composed during a residency at Bundanon in New South
Wales, Australia, and is an exploration of the nearby Shoalhaven River.
Present in the Landscape specifically addresses the existence of a river, which runs
across floodplains, and has had a dynamic and active life, changing direction,
remapping its own presence in the landscape over centuries, as large weather events
have occurred. However, a decade ago the large Tallowa dam was constructed
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upstream from the Bundanon property with the intention of providing drinking water to
the communities on the south coast of New South Wales. (Paine, 2006)
The damming of Shoalhaven completely transformed the river and had a profoundly negative
effective on the local environment, as is apparent in the damming of many rivers worldwide.
Paine spent time interviewing the community surrounding the river to capture local
perspectives. This included Aboriginal men who offered a critical understanding of the river
from the perspective of traditional owners. His ambisonic field recordings captured the
environmental soundscapes of the river, from the jumping fish to the temporal flow of the
landscape itself (Paine, 2006). Present in the Landscape was presented as a six-channel
composition and has also been published as a stereo recording.
This collection of works wouldn't be complete without mention of Annea Lockwood's trilogy of
river sound maps, which have been exhibited internationally. The trilogy begins with A Sound
Map of the Hudson River (1982), and is followed by A Sound Map of the Danube (2005) and
A Sound Map of the Housatonic River (2010). Lockwood has experimented with river
soundscapes from the mid-60s, but the sound maps solidified her process of creating an
‘aural tracing’ (Lockwood, 2010) and of documenting the entire length of the river through
sound. The sound maps are realised as multichannel installations with the recorded sites
located on a wall map accompanied by a time-code so the listener can locate the current
soundscape at any given time. Lockwood's sound maps are certainly rich creative responses
to the rivers, and they are also functional and accessible insights into their respective
acoustic ecologies.
As rivers across the world continue to be impacted by human activity, I wanted to build on
the existing creative work in this area and explore a process that could bring attention to
rivers as entities that deserve respect and conservation. My intention was to create a work
that responded to the rivers and allowed individual voices to be heard. I also wanted to draw
on the outcomes from both Eco Sonus and Cypress Trilogy to explore the role of community
engagement and multi-platform presentations. The embedding of these strategies into my
compositional process was a constructive method to enable me to address my key research
question: How can electroacoustic music composition contribute to environmental awareness
and engagement? So the process would involve not just composing (in the traditional sense
of the word) but collaborating with the community, listening to each river, and, at each site,
responding and adapting to other processes that may emerge. This project registered at the
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core of this research and allowed me to venture to unimaginable places, both literally and
metaphorically.

3.3 In the Field
The Noosa River positioned in a UNESCO listed Biosphere of Australia, the historic Han
River flowing through the city of Seoul, South Korea, and the Pamba River in the evocative
backwaters of Kerala, South India, formed the foundation of Sound Mirrors. The process was
mirrored at each river involving three distinctive stages: on-site research, field recording and
composition. Each of the stages involved various elements specific to that environment, such
as community interviews and intensive study and collaborative performances. The process of
working with the three specific rivers in Australia, Korea, and India was completed over the
duration of three months, working in cultural immersion in each location. In addition to the
three rivers, Sound Mirrors involved shorter duration projects on the Huangpu River in
Shanghai, China, and the Pearl River Delta in Hong Kong. The realisation of Sound Mirrors
was just as much about the cultural immersion in the rivers’ communities as it was about the
creative process. The preliminary research also identified that if I was to engage in
meaningful collaborations, it would be necessary to understand and practise the local music
traditions. I believed that the local music surrounding the river would be an essential
component of the soundscapes; therefore, the three-month process in both South Korea and
India involved intensive study with local musicians.
The process in the field has varied from sculpting and layering sounds recorded on location
to directly responding to the environment. The source materials range from hydrophone
recordings deep in the Noosa River, to pilgrims chanting at dusk on the banks of the Pamba
in South India. I worked intuitively with these materials in each location and attempted to
capture a living aspect of culture through focusing on various sound marks of the
environment. This project has been produced on the road — in makeshift studios on boats,
trains, riverbanks, and in hotel rooms — while drawing further inspiration from the
environment. Working in the cultural context provided insight into the layers of tradition that
were impossible to access without first-hand experience. Although these rich webs of history
and heritage raised issues of possible cultural appropriation, every effort was made to
approach this material in a culturally sensitive way. The most critical process has been
gathering permission from the appropriate custodians and building strong relationships with
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the rivers’ communities. By producing these works on location, as opposed to returning to the
studio, I was able to gain feedback from the local community and collaborators, which was
invaluable for my research process.
3.3.1 Noosa River, Australia
Situated on Australia's east cost approximately 150 kilometres north of Brisbane, the Noosa
River has been recognised internationally as one of the most biodiverse and pristine river
systems in the world. The river is approximately 60 kilometres long and the catchment area
contains a number of major lakes and tributaries before ending its journey at Laguna Bay in
the South Pacific Ocean.

Figure 10: Noosa River (Google Maps, 2010)

Prior to European settlement, the diverse vegetation ranged from dense rain forests, wetland
species of melaleuca forest occurring on the low-lying swampy coastal plains and eucalyptus
dominated forests (NICA, 2004). The Noosa Everglades is a stunning environment located
deep within the rivers wetlands that has become a popular location for recreational activities
such as kayaking. More than 44 per cent of all Australia’s bird species reside within this
spectacular region; 1365 species of plants have been identified; and more than 700 native
animals co-exist in the Everglades environment.
Beginning this large-scale project on the Noosa River was first and foremost intended to
build on the outcomes and relationships from both Eco Sonus and Cypress Trilogy featured
in chapter two. It was also an opportunity to experiment and validate my methods before
embarking on the projects in locations that did not carry the assurance and familiarity of the
Noosa River. Fortunately, the majority of the preliminary research for this particular river was
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very accessible and I already had a deep understanding of the cultural and biological
significance of this location through my research with the Noosa Biosphere Reserve. This
enabled me to begin the field-recording process almost immediately.
The initial process of responding to Noosa River involved deepening my collaboration with
Davis, whom I began working with during the Eco Sonus project in early 2009. As a
traditional owner and a direct descendant of the local Gubbi Gubbi people, his knowledge of
the area is extraordinary and his method of storytelling is captivating. It was therefore
appropriate that the first composition would be a collaboration with Davis. This was a
conscious decision to value first-nation knowledge systems and it was also important to me
that the first voice heard in Sound Mirrors was indigenous. The process began by exploring
the Noosa River with Lyndon, and hearing his stories about the area. He taught me about
listening from his perspective; that it wasn’t just about listening to the soundscapes, but
listening to the environment on a deeper level — listening to the balance of nature. He spoke
about listening as an embodied concept of the word, as if it was an approach to life and
survival as opposed to a human sensory perception. This is evident when he speaks about
living on the Noosa River:
You just keep listening. Just going in and picking out, sort of, what you need, you
know what I mean. You sort of gain a great deal of respect for the place, you know,
and then the connection and then you just have this full on feeling of home and
belongingness and harmony, you know it sort of comes out, when you start to leave it
as it is and live with it. (Davis, personal communication, March 2010).
The process of working with Davis taught me not just about the Noosa River, but also the
process of listening in general. During the interviews, Davis continually inspired me with his
knowledge and integrity; this was an exceptional foundation for Sound Mirrors. One remark
that resonated strongly with me was, ‘We all live here, we're all human beings, we all have
the same sort of purpose you know, looking after this earth’ (Davis, personal communication,
March 2010). The empathy of Davis’s words highlights the rationale behind my practice-led
research. I personally feel a social responsibility to care for the environment and inspire
others to do the same. The interview process also extended into learning more about
traditional Gubbi Gubbi songs and didgeridoo rhythms, a process that had began in creating
the prelude for Cypress Trilogy.
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In addition to working with Davis, I engaged in an intensive process of field recording using
both hydrophones and a range of microphones. The first resulting composition, ‘River of
Mirrors’, draws on the material from Davis’s interviews, the environmental field recordings
and a recording of Davis playing didgeridoo. The piece is just over three minutes in length,
and was composed intuitively with the materials in a studio near the Noosa River. I
experimented with mixing the environmental field recordings with layers of Davis's voice, and
explored a series of rhythms and textures so his voice became part of the landscapes. I
didn't want his voice to feel dislocated from the environment; I wanted it to subtly emerge
from nature and then dissolve back into the soundscapes of the river. ‘River of Mirrors’
begins with the purity of unprocessed field recordings of the river and surrounding birdlife
followed directly by Davis's didgeridoo. His voice gently fades through the river soundscapes
and as he begins to talk about the complexities of human nature the obvious unbalance is
reflected through conflict in the soundscapes before resolving to the raw field recordings.
I felt that ‘River of Mirrors’ was the perfect starting point for Sound Mirrors, and I was happy
with the finished composition. I continued working with the Noosa River for a number of
weeks, experimenting with various methods of underwater recording using hydrophones.
This resulted in a series of sketches, one of which, in particular, formed the foundation for the
following composition, ‘Everglades’. As the title suggests, this focuses specifically on the
evocative everglades environment located deep within the Noosa River wetlands, in the
upper Noosa River. The work is predominately hydrophone recordings captured from a boat
that have been processed intuitively with image-based filters in MetaSynth, a rich software
environment for sound synthesis. The piece also includes a series of guitar samples
featuring Garcia. Similar to my previous collaboration with Davis, this was building on
relationships developed through Cypress Trilogy. In this instance I created short sketches
based on everglades bird songs, recorded Garcia’s guitar samples and returned to my
temporary studio in the Noosa Biosphere Reserve to fashion the materials into a
composition.
While there was great diversity of sonic material that evolved during the time spent working
with the Noosa River, these two compositions provided a glimpse of the environment and its
people. The fragility and natural beauty of this river meant the voice of the first two
compositions was relatively sparse, despite the wealth of material.
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Working with the Noosa River also solidified my process of on-site field research, followed by
field recording and composition. The time span of three-months in each location was
suitable, and, while more time would certainly have been beneficial, I also needed to be
realistic about what was possible within the scope of this creative research project. Three
months was sufficient time to gain a critical understanding of the environment and creatively
respond to my experience; I felt that a shorter duration would compromise my ability to
balance my focus across the three layers of engagement.
3.3.2 Pamba River, India
The Pamba River is the third-largest river in the state of Kerala, South India, flowing
177 kilometres across the Pathanamthitta and Alappuzha districts. Kerala is renowned as
one of India's most progressive states, and also has the highest literary rate and highest life
expectancy (74 years) throughout India. The Pamba flows through a series of Indian villages
and towns including Thiruvalla, Changanacherry, and Ambalapuzha. As with many rivers
throughout India, the Pamba has been dammed to secure hydropower for Indian cities. The
two main dams on the Pamba are Pampayar and Kakiyar and it is also home to the
renowned Sabarigiri Hydro Electric Project.

Figure 11: Pamba River, Kerala, South India (photographer: Leah Barclay, 2010)

The social, cultural and environmental catastrophes associated with damming the rivers of
India has led to a strong social activism movement in India. The negative impact of dams are
now being acknowledged by scientific organisations and individuals in India. Dr Mathew
Koshy Punnackadu, an Indian environmental scientist, recently stated:
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The idea that nature can be conquered and transformed according to human wishes
carries within it the seed of human destruction. The human society should live in
harmony with nature. Nature must be treated with respect and transformations must
be gentle, non violent and sustainable. Hence the proposal for the diversion of water
from the rivers is ecologically unsound. (Punnackadu, 2009)
The rivers of India have always carried an important role in spirituality, religion, culture and
the activities of daily life. Rivers are often referred to as the lifeblood of an Indian community,
and are considered to have sacred and healing properties. I was interested in exploring
these aspects of the river and understanding the influence they would have over the
soundscapes. Locations on the Pamba River are the setting for a number of cultural events,
including the Aranmula Boat Race; and it is often referred to as Dakshina Ganga, which
translates as 'Southern Ganges'. This reference is due to its association with Sabarimala, an
important Hindu pilgrimage that attracts up to 50 million people every year. Fortunately, I had
visited Kerala a number of times prior to this project, and also had the pleasure of travelling
along the Pamba on a houseboat. In order to complete this project I decided I would work
from two key locations. The first was Alappuzha, a small city with a surprisingly large
population of more than 170 000 people. This town is more commonly referred to as
Alleppey (because Alappuzha can be difficult to pronounce) and is centrally located with
direct access to various points of the river and surrounding communities. The second
location was the small regional village of Aranmula on the banks of the Pamba River, and
home to some of the states most accomplished musicians.
My love for Carnatic music, the classical music of South India, would undoubtedly influence
my process. While I had studied Carnatic music for a number of years prior to this research,
this was an opportunity to immerse myself in the tradition, and to understand the theoretical
concepts and their relationship to the culture and environment. My initial process involved
daily practical lessons with Guru Subhash Kumar in Aranmula, a disciple of Guru Karaikudi
R. Mani, with whom I had studied Carnatic percussion for three years prior to the
commencement of my Ph.D. We studied the four main Carnatic percussion instruments that
would become a strong focus of the Pamba River compositions. My other mentors and
collaborators included Carnatic vocalist Santosh Kumar, and violinist Sreeraj. This was
accompanied by daily field-recordings, improvisations in the natural environment and an
intensive theoretical study of the rhythmic systems of Carnatic music.
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Figure 12: Mridangam lessons: Leah Barclay with Subhash Kumar (photographer: Santosh Kumar, 2010)

Carnatic music originated from the state of Tamil Nadu in South India and is considered an
ancient devotional art form of India. The majority of the literature is published in Tamil,
Kanada, and Malayalam with the variety of English publications gradually increasing in
number; although, the English publications are often poorly translated and difficult to access.
The recorded literature in Carnatic music is prolific, but often suffers from substandard
recording quality and post production for reasons ranging from inexperienced sound
engineers to unprofessional recording facilities. Carnatic music is, certainly, still in the
shadows of its northern counterpart, Hindustani music, which has received much exposure in
the West from the likes of Zakir Hussain and Ravi Shankar.
There is without doubt a large gap in the literature on the subject of Carnatic rhythm, and the
first instinct of a western musician is to seek transcriptions of these complex rhythmic
structures, which in most cases don’t exist. As an oral tradition there is much contention over
whether this music should be notated at all, which is apparent when studying this music in a
cultural context. Due to the difficulties of learning outside the oral tradition, a number of
educational DVDs have been published in recent years that have brought Carnatic music to
a wider audience.
The Gateway to Rhythm (2007) has been one of the most successful of these publications,
with an interactive course led by John McLaughlin and S. Ganesh Vinayaakram. The
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success owes much to the public profile of jazz fusion virtuoso guitarist McLaughlin and the
DVD does offer an excellent introduction to Carnatic rhythm. Another notable DVD
publication is Ultimate Guru: The Language and Technique of South Indian Percussion
(2007); this is produced by T.H. Vikku Vinayakram and provides an introduction course,
including images of live demonstrations. The six-volume series South Indian Music
(Sambamoorthy, 2007) offers some unique perspectives on Carnatic rhythm, particularly
when discussing the relationship between Carnatic rhythm and mathematics. Other
publications such as The Art of Playing the Mridangam (Iyer, 1969) provide insight into the
art form through the study of one particular instrument, in most cases the mridangam, which
is considered the essential instrument in Carnatic music. There is virtually no literature
available on the relationship between the four Carnatic percussion instruments; mridangam,
ghatam, kanjira and moorsing.
The process of finding English resources in India also proved to be an adventure; I was often
directed to undertake elaborate journeys to bookshops only to find an empty shop or a
spectrum of Malayalam publications. On one occasion I found a bookshop with an entire
shelf of English publications, but, unfortunately, the shop owner was in a rush to close.
Consequently, I ended up with a pile of books that were just adaptations of material I had
already identified.
The published resources that I found most valuable throughout this process were invariably
sourced from outside India. David Nelson (2000) has produced one of the most informative
descriptions of Karnatak Tala in The Garland Encyclopedia of World Music. He has
contributed to the literature in his educational resource Solkattu Manual (2008), which
explores the language of Konnokol, and in his unpublished Ph.D. dissertation Mridangam
Mind, which transcribes and compares percussion solos from five masters of Carnatic
rhythm. Nelson’s Ph.D. provides the most comprehensive insight into the tani avartanam
(Carnatic percussion solo) and indicates there are many opportunities for future
investigations and collaborations. Ultimately, my grounding in Carnatic music was based on
deep listening and practical lessons. While I didn’t always understand the complex rhythms,
immersing myself in the recorded literature and live performances was the most valuable
insight into this fascinating tradition.
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The first major composition about the Pamba River I developed was ‘Nakshatra’,
characterised by a rich electroacoustic sound world tracing down the Pamba River including
sounds from deep beneath its surface. ‘Nakshatra’ is a Sanskrit astrological term referring to
the divisions of the sky. The composition opens with an abstract exploration of the
shimmering surface of the Pamba River, followed by a diversity of sonic layers, ranging from
field recordings to samples from percussion solos. This work features the three main
Carnatic percussion instruments; mridangam, ghatam and moorsing, performed by my
percussion mentors Guru Sunbash Kumar and Sreenath T.S., with my accompaniment on
moorsing. The percussion parts were created collaboratively, based on Carnatic rhythmic
structures originally developed by Guru Karaikudi R. Mani. I led the recording process and
selected the most appropriate fragments to support the composition. The water-like qualities
of the ghatam made it an obvious choice of instrument for fusing the divergent sound worlds.
Other source materials include Carnatic vocalist Ravi, a bansuri flute, a Tibetan singing bowl,
and a spectrum of field recordings from the river itself.
I was initially quite overwhelmed by my field-recording trips on the Pamba, as my experience
of recording rivers usually involved using hydrophone recordings of the rivers marine life and
environmental recordings of the water lapping on the rivers banks and surrounding wildlife. I
was now faced with an apparent chaotic cacophony of constantly changing soundscapes
ranging from pilgrims chanting at dawn, to fisherman yelling with rickshaw horns, to
thunderous rhythmic trains.
I began exploring different ways to record the river and capture the different voices of the
river throughout the day. The river was associated with all kinds of stories, from extraordinary
legends of pilgrims to accounts about the contentious issues of pollution and environmental
degradation. While the voices and stories were captivating, I was interested in a more
abstract exploration of the river’s voice. I began capturing moving soundscapes, initially from
boats and then on the moving trains on the tracks that follow the Pamba River. Naturally,
recording while moving at relatively fast paces opens up a spectrum of issues with
microphone distortion, consequently, many of my recordings from boats were not
appropriate. My recordings from trains, however, were very different and I spent a large
amount of time recording from the open doors between two train carriages. The pleasure of
an Indian train is that it is designed with open-air windows, and it moves relatively slowly.
The recordings were underpinned by the rhythmic machinery of the train yet offered brief
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glimpses into the Pamba communities as the train travelled the riverbank. These field
recordings formed the foundation of the structure of ‘Nakshatra’; and while trains and rivers
are not the most obvious combination, the sound of the train was an essential sound mark to
the Pamba River.
‘Nakshatra’ is 11 minutes long and introduces various materials building to a climatic point
before recapitulating to the original soundscapes. The spectrogram of the composition
illustrates the structure of the work and demonstrates the density of the middle section
featuring the percussion.

Figure 13: ‘Nakshatra’ Spectrogram (Leah Barclay, 2010)

Recordings of a Tibetan singing bowl predominate in the opening section of this composition.
I had purchased this instrument from a music shop near the Pamba River. I improvised with
recordings of water, processing all of the material with such sounds in an attempt to capture
the shimmering surface of the river. A recording of a local musician improvising in the train
provided the melodious lines of a bansuri flute. As this material develops with the train
soundscapes, ‘Nakshatra’ reaches its first climatic point at 4:55 when the sound of the train is
halted by sounds from a processed bell strike and the natural soundscapes of the river are
heard for the first time. The intensity of this point is reflective of the challenging nature of
discovering and exploring the voice of the Pamba and the changing conditions of its transient
landscape.
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With the unprocessed field recordings comes the sound of Ravi’s voice, a Carnatic singer
from Kerala, who was referred to only by his first name. He taught at Vijnana Kala Vedi, the
first school where I studied in Kerala, and, unfortunately, he passed away while I was
working on the Sound Mirrors project. At this moment in ‘Nakshatra’ he says, ‘Ganesh is a
god who destroys all the trouble from our lives that is our concept. So the first song is in the
raga Malahari set to Rupaka talam. Up and downwards direction of Malahari raga.’ He then
sings the raga over the recorded environmental sounds; this introduced the intensive
connection between the music, the environment and divinity. I learnt Malahari raga in my
early studies of Carnatic music in 2007. It is a raga associated with purity, cleansing and
often with the monsoon season (Bhagyalekshimi, 2006).
‘Nakshatra’ was the most challenging Sound Mirrors project about the Pamba River, and it
was supported by three other works each introducing different aspects of the rivers ecology.
The first is ‘Ritual Bells’, a three-minute composition based on one of the most prominent
sounds identifying the Pamba, the temple elephants. ‘Ritual Bells’ follows three temple
elephants as they make their journey past the river with large bells draped around their
necks. Most temples in Kerala have resident elephants, and, while these majestic creatures
are worshipped, it is often heartbreaking to see their chained legs as they walk past the river.
The sounds of these moving bells and chains are virtually captivating, yet they have
distressing meaning. Experiencing the elephant processions in Keralan temples is a striking
experience. However I also took great pleasure in watching the elephants as they enjoyed
bathing in the river with their mahouts (elephant handlers). The accompanying vocals are
devotional melodies for the elephants. During my time in Kerala, I captured many recordings
of elephants along the river, but the source material in this composition is all from the same
night where the surrounding area was much quieter than usual and I was able to raise my
recording levels. This enabled me to capture not just the bells, but also the sounds of the
elephants breathing. I ventured closer to the animals as they entered the temple and I was
greeted by a crowd of curious locals who wanted to hold my microphones and listen through
the headphones. This became quite a common experience in regional Kerala. While I was
participating in intensive workshops and community engagement with Carnatic musicians,
this often made me think about better ways to facilitate a broader community engagement
and allow more people to be part of the field-recording process.
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The next resulting composition is ‘Triloka’, which translates as ‘three worlds’ and is an Aryan
conception of the world as having three layers — earth, atmosphere, and sky. ‘Triloka’
explores a confluence of these worlds through the power of the Pamba, and the dramatic
changes the river undergoes through the wet season, known as the Keralan Monsoon.
‘Triloka’ begins underwater with hydrophone recordings and features traditional fishing songs
on the banks of the river. This is closely followed by a number of percussion sketches
overlaying recordings of rain and thunder along the Pamba. I played moorsing for ‘Triloka’.
This work also features a collaboration with violinist Sreeraj, who mentored me in Carnatic
music improvisation. While I provided Sreeraj with sketches and materials, he enjoyed
listening to the recorded soundscapes and improvising without any visual references. The
violin sounds in this composition have been edited from a range of recording sessions to
compose the final work. ‘Triloka’ is reflective of my journey throughout Kerala experiencing
the Pamba. Chaotic energy, dense layers of history, and juxtaposition of culture, environment
and society are at the heart of the river.

Figure 14: Pamba River Recording: Leah Barclay with Subhash Kumar, T.S Sreenath and Santosh Kumar
(photographer: Leah Barclay and T.S Sreenath, 2010)

The final composition that I completed in India was ‘Backwaters’, a phonographic journey
through the Keralan backwaters at dawn. The Pamba River leads into the Keralan
Backwaters, a unique ecosystem that is fed by 38 rivers and meets the tidal waters of the
Arabian Sea. I spent several days recording from a small boat through the backwaters.
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These were wonderfully rich soundscapes, particularly in the early hours of the morning. This
piece opens with the sounds of a local fisherman riding past on a bike announcing that his
fish are for sale; this is followed by the sounds of women beating their washing on the
riverbank and distant music from temples in the vicinity. I loved the rawness of the
soundscapes that could instantaneously transport the listener to this location; therefore, I
didn’t process the field recordings and simply left them untreated. The only addition in this
composition is the voice of Santhosh Kumar, my Carnatic vocal teacher in Aranmula, who
improvised with the raw field recordings on headphones by the river. While this piece is very
simple, these field recordings continue to be among my personal favorites from the Sound
Mirrors project.
Developing this project in India was intense, rewarding and, a profoundly rich learning
experience. I developed a much deeper understanding of Carnatic music and created a
series of compositions and collaborations that I believe is some of my most satisfying work to
date. My role as a composer on this project expanded and involved working as a producer,
project manager and sound engineer. It was also a challenging place to attempt such an
ambitious project, particularly in an environment where as a left-handed foreign woman I was
a minority on several levels. I would often have to prove myself and earn the respect of my
male colleagues, particularly in the recording studio, before I could lead and direct the
process with the confidence of my collaborators. The dynamic of functioning in such a
diversity of roles in a foreign location required an intensive level of focus that was highly
beneficial for the research outcomes.
3.3.3 Han River, South Korea
The Han River flows through the city of Seoul, South Korea and has played a vital role in
Korean history. For the outsider, Seoul can be frustrating and exhausting but equally
inspiring and exhilarating. The contrast of the Han River experience to the previous two
Sound Mirrors projects was overwhelming yet offered new possibilities. The two Han River
compositions for Sound Mirrors were completed in two phases — initially a three-month
residency with research, field recording and collaborations followed by a second trip that
involved a deeper study of pansori, a traditional Korean art form. In a similar vein to the
previous rivers, my initial intention was to study Korean traditional music, and combine it with
the infinite possibilities of technology to create an immersive sonic impression of the Han
River. This resulted in collaborations with master taegŭm artist Hyelim Kim, leading Korean
percussionist Yoonsang Choi and pansori artist Jung Bong Park. As part of the composition
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process, I studied Korean traditional music intensely with master musicians, including theory
with Dong Won Kim, and performance at the Master Jin Yoo Rim School of Percussion. In
preparation for this I preceded my residency in Seoul with a careful study of the Han River
and Korean traditional music.
Historically, the Han River was a thriving trade route to China; however, the estuary is now
barred, located at the guarded borders of North and South Korea. The river is about
482 kilometres long, and is the second longest river in South Korea. It is the main source of
water supply for citizens of Seoul, and is used for irrigation, and hydropower (Woo & Kim,
2009). Seoul is one of the only major cities around the world that has a river as wide as the
Han. The river has a complex history and it was completely transformed in the 1980s under
the Chun Doo-hwan government, specifically for the Olympics held in 1988. New highways
were built along the riverside, parks and footpaths were created, and the water of the river
was cleaned by removing many of the sources of industrial pollution (Woo & Kim, 2009). The
Han River was the subject of some of the most significant political, economic, environmental
and social decisions in the history of Seoul. When speaking to many of the riverside
communities it is apparent that the river is of personal significance, however what struck me
more was the density and layers of history associated with the Han River. The soundscapes
and stories are diverse, and it is clear that Korean traditional music is integral to the
soundscape of the river.
In the literature about Korean traditional music theory there is a lack of accessible resources
in English. One of the most comprehensive resources is Korean Music: Historical and Other
Aspects (Bang-Song, 2000). This offers a comprehensive historical perspective, in addition
to clearly outlining the various musical styles and the prominent traditional instruments.
Importantly, this resource speaks of the instruments in a cultural context, raising issues of
cultural sensitivity in intercultural collaborations. Sa-Hun Chang (1961, 1963, and 1966) has
written extensively on Korean traditional instruments and performance practice, with several
publications translated into English. Other authors such as Chul-Young (1975) and Hwa-Jin
(1976) have published English papers on more specific topics, such as the influence of
Chinese music on Korean music, and the notion of Korean rhythm. Keith Howard (1988) is
one of the most well-known English authors on Korean traditional music, particularly on the
musical instruments, the performance practices and the Shamanistic rituals. There are very
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limited English publications that make any attempt to deal with the aesthetics of Korean
traditional rhythm, leaving a wide gap in the literature for future publications.
Experiencing Korean traditional music in a cultural context provided insight into other layers
of the tradition, such as the political school of thought that surrounds experimentation. In
Korea, it is understood musicians must align themselves with a particular school, and if they
experiment they risk alienating themselves from traditional music circles. This is a problem
for composers working in the domain of intercultural electroacoustic music, as they often only
have the option to work with traditional musicians who are not pursuing a professional
career. There appears to be some loopholes in these rules, such as if musicians ‘maintain
their “traditional identity” in Korea and complete their “experimental collaborations” elsewhere
they can stay in the traditional music circle as long as they don’t receive bad press
internationally’ (Kim Dong-Won, personal communication, Oct, 2009).
Many personal interviews that I had conducted suggested there is a great hunger for
experimental performances and electroacoustic music, but it must be approached in a very
strategic and culturally sensitive way. Kim Dong-Won (personal communication, Oct, 2009)
said, ‘If the grand masters of Korean music started experimenting in order to expose these
musical traditions to the world (in cultural context), everyone would follow. The political
games would be broken and we could develop those ideas further on a global platform.’ My
experiences in Seoul revealed that there is a very strong culture of experimental and
exploratory collaborations with traditional musicians, but they are rarely reviewed or
documented, therefore they are not very easy to access unless one spends time making the
right connections. Fortunately, my three main collaborators, Jung Bong Park, Hyelim Kim
and Yoonsang Choi were all inspired and confident to experiment and explore new territory.
My introduction to the core of Korean traditional music was through the acclaimed
percussionist Dong Won Kim. Despite his busy schedule, he was very generous with his time
and advice, often accompanying me to concerts and introducing me to some of the most
significant musicians in Korea. Dong Won provided me with a wealth of insight into Korean
traditional rhythm, something that profoundly affected the way I think about music and was
the most significant influence on the Han River compositions. He spoke about rhythm as an
intangible energy, not as a musical element, but as the foundation for everything that
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happens within our body. His first lessons focused around breathing with the instrument and
exploring the foundations of Korean rhythms in nature.
Dong Won also guided me in understanding other aspects of Korean traditional music and
organised my percussion lessons at the school of the acclaimed Master Jin Yoo Rim. During
my residency, I had percussion lessons three times a week with her main disciple, Master
Moon. These lessons were challenging and intense, but I felt very privileged to have had the
opportunity to study with a master in the appropriate cultural context. It is a musical
experience I will never forget. As Master Moon spoke very little English and my Korean was
initially limited to a few phrases, the process of learning was all based on sound and
gestures, this was a fascinating and inspiring way to learn music in a manner that values
deep listening.

Figure 15: Collaborations with Yoonsang Choi, Han River, Seoul, South Korea
(photographer: Leah Barclay, 2010)

Later in my field trip, I benefited from the mentorship and collaboration with leading Korean
percussionist Yoonsang Choi. I spent two months working with him in his studio on various
projects and experimenting with ideas. After meeting with so many musicians to explore the
possibilities of my Sound Mirrors project, I was pleased to finally find someone like Choi who
was an excellent musician who also understood what I was trying to do with the project. I
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studied percussion with Choi and collaborated with him on two new works that were
premiered in Seoul alongside Sound Mirrors. My collaboration with taegŭm artist Kim was
also a highlight of my residency as we shared similar ideas about electroacoustic music.
During the three months, we collaborated on three new works that were also premiered in
Seoul. The featured Sound Mirrors composition, ‘Han River’ draws on my collaborations with
both Choi and Kim to create my personal impression of the Han River.

Figure 16: Leah Barclay recording at Jogyesa Temple, Seoul, South Korea, 2009
(photographer: Hyelim Kim, 2009)

My field recordings on the Han River were very diverse and transitioned dramatically
between contrasting soundscapes just by walking a short distance. The subtle soundscapes
of a Korean traditional teahouse alongside intense traffic and distant birdcalls were among
such combinations. Seoul is one of the most interesting cities in which I have recorded, yet
one is reminded that it is a city still at war. This was apparent during my first days in Seoul
when I experienced the civil defence drill-siren, a monthly reminder that the country is still at
war. The sound of the air-raid siren stops the entire city, cars pull over, pedestrians stop
walking, and 15 minutes later the city comes back to life, and people continue their day as if
nothing happened. This is a very confronting experience if one is not entirely sure what is
happening. It was remarkable to observe the power this sound had over the city and what the
exercise represented. These intense soundscapes were contrasted with intimate sounds,
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such as temple bells, and a coin on the street that was given to me by a market seller by the
river.
In the ‘Han River’ composition I wanted to convey the enticing sonic layers of the city and the
intense contrasts that exist in Seoul. All of the field recordings were intensively processed to
create an abstract soundscape that intertwines with the surging energy of the city and
evokes whispers of the past. The voice of the Han River was consequently dense and
confronting, weaving unpredictable layers propelled forwards by vigorous rhythms. During
my research, I was shocked to learn that North Korea could possibly use the river as a
weapon, by breaking parts of the river wall and flooding the city of Seoul, thus the river is
feared by some people; this is also reflected in the composition. In addition to the diversity of
processed field recordings, ‘Han River’ features Kim on taegŭm and Choi on janggu, a
central percussion instrument of Korea.

Figure 17: Collaborations with Hyelim Kim, Seoul, South Korea, 2009
(photographer: Alternative Space Loop, 2009)

The piece was composed over the course of one month in Seoul, and led to several live
performances in Seoul with both Kim and Choi. The instrumental parts were developed
collaboratively in the studio in response to the composed soundscapes. In the initial stages I
spent time working with Choi on the janggu parts, and we also explored other significant
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sounds that could be used in a performance context. We both experimented with objects that
I had found throughout my field-recording trips, such as small metal bowls that had rich
resonant sounds. We also sampled sounds from a traditional basket filled with Korean red
beans that, historically, were cultivated along the river. In the first live performance of ‘Han
River’ I processed the electronics live with Choi on percussion, and, as the soundscapes
faded out to drips of water, we finished the performance by slowly dropping the red beans
into the basket. While this sound and gesture referenced the historical context, it was also an
effective way to visually represent some of the theories Dong Won Kim had taught me about
Korean traditional rhythm such as the unpredictable nature of silence.
The feedback from the premiere performance was definitely positive, with many people
commenting how immersive and powerful the soundscapes were. People reflected on the
tension that was present, and some suggested that in parts it felt as if they were being
overwhelmed with water and sinking into the depths of the river. This feedback provided me
with the confidence to continue developing the work and working towards the second
performance featuring Kim on taegŭm. After the initial positive feedback, I decided to
heighten some of the other distinctive sounds such as the serenity of the Buddhist temple
bells and the unnerving civil defence drill siren. As with all of the Sound Mirrors compositions,
I worked intuitively with the material in cultural immersion to create my personal response to
the river. I began to recognise that my impression of the river would vary from day to day,
influenced by the diversity of source material and by my personal interactions with
collaborators and the local community. The final composition is about 15 minutes long and
combines the two different versions featuring Kim and Choi. The spectrogram outlines the
structure of the work illustrating the changes in density through four movements. The
structure emulates the river itself, as a force flowing through the city of Seoul.
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Figure 18: ‘Han River’ Spectrogram (Leah Barclay, 2010)

The second Han River composition, ‘Red Cliffs’, was completed during a return trip to South
Korea when I participated in a residency called Sound+pansori at the invitation of AsiaNow
and Paim Communications in Seoul. The event was designed to bring a diverse group of
artists together to explore methods of translating the traditional art form of pansori into a
contemporary context. My initial concept was to draw on the stories and soundscapes of the
river to create an immersive performance with an original pansori performance.
Pansori, which was developed during the Choson Dynasty (1392–1910), is a genre of
Korean vocal music involving a percussionist and vocalist. The term pansori is derived from
two Korean words: pan, meaning ‘a place where many people gather’, and sori meaning
‘song’ (Bang-Song, 2000). I studied pansori during my first residency in Korea and was
struck by the relationship this tradition has to the environment. In my initial interviews with
percussionist Dong Won Kim we spoke about the intensive training that a performer must
undergo to practise the art of pansori. Dong Won's long-term collaborator singer Bae Il-Dong
trained in isolation by a raging waterfall for seven years to strengthen his voice. While this
may seem like a tremendous commitment, it is common practice among pansori artists,
because it is believed that singing in opposition to a waterfall is the ultimate training for a
vocalist (Dong-Won, 2009).
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The diverse pansori repertoire tends to draw very strongly on the environment. Initially, I
studied tan’ga, which means ‘short song’, that is often performed at the beginning of a
pansori performance. The tan’ga text is based on poetic descriptions of the natural world
(Bang-Song, 2000). Many of the pieces also draw strong inspiration from rivers such as
Man’go Kangsan (The Old Mountain and River), Kangsang p’ungwol (Wind and Moon on the
River) and Taegwan Kangsan (Looking Over Rivers and Mountains). I was fascinated by the
richness of the existing literature and believed there was room for exploration of the past
before attempting to conceive something contemporary. During this residency I collaborated
extensively with traditional musicians exploring the possibilities of pansori and technology.
While the singers were often excited to hear their voice processed and extended through
technology, it did not feel beneficial to the pansori performance or assist in a contemporary
realisation of the tradition. The most effective strategy I developed was quite simple,
contextualising the storyline of the specific song over layers of environmental sounds from
my relevant field recordings. The electroacoustic sounds highlighted points in the story that
translated the songs into a contemporary context.
The resulting composition, ‘Red Cliffs’, featured in Sound Mirrors, includes a short excerpt
from Jeokbyeokga (Song of the Red Cliffs), one of the five surviving stories from the pansori
storytelling tradition. This is a retelling of the Chinese historical legend of the Battle of Red
Cliffs, a decisive conflict towards the conclusion of the Han Dynasty, which ended on the
banks of the Yangtze, the longest river in Asia. This work was a collaboration with pansori
artist Jung Bong Park and represented the first stage in a long-term collaboration in
developing a contemporary pansori production with live performers, projections and sitespecific soundscapes. Jeokbyeokga is a challenging work to present and requires technical
virtuosity of the performer, therefore it is not performed as much as the remaining pansori
repertoire (Bang-Song, 2000). I hoped this realisation of Jeokbyeokga would make this
repertoire accessible to a new generation of pansori artists.
I included ‘Red Cliffs’ in the Sound Mirrors project as it represented my experience of
learning and discovery in Seoul. It also reflected on the history of South Korea. ‘Red Cliffs’ is
a complete contrast to ‘Han River’, as I felt it was important to follow the intensity of ‘Han
River’ with a composition that allowed the listener to reflect; this also represented the
spectrum of my experiences working with the Han River. While I completed six other
compositions during my time in Seoul, I felt these two works best represented my personal
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response to this inspiring and complex body of water that flows through the core of the city.
During my time in Seoul I realised that my creative response to the Han River would change
quite dramatically depending on my interactions and daily activities. It was very easy to
become caught up in the politics and environmental protests, and I often had to bring my
focus back to the music. After responding to three rivers with intensive processes over long
durations, I was intrigued as to what results a shorter process would produce.
3.3.4 Huangpu River, China
The Sound Mirrors composition ‘Shimmer’ is an abstract exploration of the Huangpu River in
Shanghai, China. The river comes alive at night with shimmering reflections of the city that
lines the river. This intense surface of light covers a river rich in cultural heritage. The
previous three Sound Mirrors rivers all involved a process of intensive research and cultural
immersion to inform the creative responses, but with the Huangpu River I explored a shorter,
more intuitive process. My intention was to visit the river without any preconceived ideas and
respond intuitively to a specific aspect that made it distinctive.
During the day, the riverside pathways were highly energetic locations filled with locals
rushing past, and tourists taking photos of the Shanghai skyline. As dusk fell I was
completely mesmerised by the spectrum of city lights turning the surface of the river into a
canvas that evolved throughout the night. I was staying in Shanghai for just seven days and,
while I completed a number of field recordings along the Huangpu River, the focus of the
composition was in translating that first experience into sound. ‘Shimmer’ included
hydrophone recordings and is based on a day of improvisation near the river. As I was only
there for a short duration, this was a solo piece and did not involve collaborations with local
musicians. I had previously studied the basics of traditional instruments, so I used them to
explore the Huangpu River. The featured instruments include a range of traditional gongs
and cymbals, and the bawu, a traditional Chinese wind instrument that is played transverse
and resembles a flute. The bawu has a single metal reed and its timbral qualities are similar
to a clarinet. I also played the hulusi, a unique wind instrument from China that is made from
a gourd and three bamboo pipes. The timbre is quite similar to the bawu, but it can produce a
wider spectrum of sounds, particularly with the drone tone that is created by the additional
pipes.
I recorded all of the improvisation sessions and worked intuitively with this material in the
studio combining it with the Huangpu River soundscapes and hydrophone recordings. I was
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very satisfied with the final result. It was short sonic experience that reflected my initial
perceptions of the river. Although it lacked the research and depth of immersion that was
present in the previous compositions, it was an intuitive response that drew further from the
direct environment. I was able to create this four-minute composition in just a few days, as
the creative process wasn’t loaded with the history of the location.
3.3.5 Pearl River Delta, Hong Kong
The final river exploration for Sound Mirrors is titled ‘Liquid Borders’. It begins in the
sheltered waters of Victoria Harbour, Hong Kong, and explores the city that sits at the heart
of the Pearl River Delta. ‘Liquid Borders’ is based on a commissioned work for the 2010 Hell
Hot Music Festival in Hong Kong, where I collaborated with a number of local musicians to
create a sonic impression of the water surrounding Hong Kong. The work was created over
the course of two weeks and features William Lane on viola, along with various processed
field recordings. During this time, I researched the local area and recorded in locations
across the city, spending a large majority of my time recording from boats in the harbour.
The Pearl River Delta is formed by three major rivers, the Xi Jiang (West River), Bei Jiang
(North River), and Dong Jiang (East River). The delta has become one of the leading
economic regions of the world and, in 2006, Professor Michael Enright commented that it is
‘The fastest growing region of the fastest growing large economy’ (Enright, 2006). The rapid
economic growth is due to manufacturing industries that have moved into the region.
Naturally, these changes have produced significant impacts on the environment. The
consequence of the increased number of factories is extensive pollution and industrial waste.
This impact is visible in the water, and the local media has reported on the hazardous
chemicals that are present in the rivers. Unsurprisingly, this is detrimental to the marine life
and has put some species, such as the Chinese white dolphin, at risk. Despite the fact this is
a common dolphin, I didn't sight one during my time in Hong Kong and was not able to hear
even distant calls during my hydrophone recording sessions.
‘Liquid Borders’ adopts a very intuitive response to this environment. It would have been very
consuming to have gone deeper into the subject of environmental degradation of the area in
such a limited timeframe, so I created a personal sonic response of my time at this location.
The original performance of ‘Liquid Borders’ was more than 45 minutes long; however, this
four-minute version of the work captures the energy of the area from a distance; the
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experience of the Pearl River Delta from a boat in the harbour — it conjures up images of the
distant cityscape, and of myriad boats floating on the hazy horizon.

3.4 Sound Mirrors Installation and Transient Landscapes Anthology
The ten Sound Mirrors compositions were originally presented as an immersive sonic
environment weaving the rivers together into one transient experience. In the installation
version of the work, I created a series of interludes called ‘Confluences’ that merged the
rivers and provided space between the compositions. It seemed appropriate to include one of
these as the final composition for my Sound Mirrors doctoral portfolio, as these were
conceptual links for the entire project and became an integral part of the sonic experience.
The final composition presented is therefore ‘Confluence’, and represents a return to
Australia venturing deep into the sounds of the ocean near the Coloured Sands on the
Cooloola Coast of Queensland. The work revolves around Wolf Rock, one of Australia’s most
distinctive and diverse aquatic locations, and home to a large population of endangered grey
nurse sharks. This draws on the concept of all rivers, ultimately, leading to the same body of
water.
‘Confluence’ features Richard Haynes on bass clarinet, an Australian performer with an
established and successful international career. Haynes is a long-term collaborator who I
have worked with since undergraduate study and he is renowned for his commitment to new
music. The composition involved creating an electroacoustic part with a graphic score and
recording three different clarinet interactions in the studio, which I later edited into a fixed
acousmatic composition. While I had very specific ideas for the bass clarinet parts, I also left
elements of the graphic score open to interpretation, so that Haynes and I could explore
various ideas in the studio.
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Figure 19: ‘Confluence’ graphic score (bass clarinet), Sound Mirrors (Leah Barclay, 2010)

The Sound Mirrors installation has been exhibited a number of times throughout the duration
of my doctoral research, most notably as solo exhibitions at the Noosa Regional Gallery in
Australia, the Gallery of Modern Art in Bangalore, India, and at Stellenbosch University in
South Africa. In 2010, the eleven compositions presented were released as a limited edition
album, titled Transient Landscapes, and have been broadcast extensively. I also began
performing Transient Landscapes as a live immersive acousmatic performance in 2010 and
have continued performing this work throughout my doctorate. During this performance I mix
the river soundscapes in real-time in response to the performance location, creating a sitespecific experience for each show. The works have also been performed extensively as
stand-alone compositions and have been featured in various festivals including Ear to the
Earth Festival (New York, 2012) and the Global Composition Conference (Germany, 2012).
I was very fortunate to receive the Australia Council for the Arts HELM Award for
Environmental Art for this project, which resulted in wide recognition for Sound Mirrors and
provided me with $15 000 to support the development of the interactive installation. The
exposure created by this award and other accolades enabled this project to expand beyond
the performance and installation. The compositions are now included in teaching anthologies
at several universities, including Arizona State University and Central Queensland University.
Dr Sabine Feisst’s forthcoming journal article titled Allô, ici la terre’: Four Case Studies of
Ecological Music Composition, Performance and Listening features Sound Mirrors as a case
study. The project was also profiled in Jamilyn Richardson’s postgraduate research at
Arizona State University with a thesis titled River Soundscapes: Ecological Perspectives in
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the Music of Annea Lockwood, Eve Beglarian, and Leah Barclay. These unexpected
outcomes proved the value of extending the reach of my projects and validated, for me
personally, that my research was generating positive outcomes. I also realised that the
broader intention of this project in encouraging environmental awareness and engagement,
could be achieved through not just the creative outcomes, but the publications,
presentations, and conversations that surround the music.
As the largest project of my doctoral research, Sound Mirrors has been an opportunity to
solidify a number of aspects in my creative practice. The intention to develop a voice for
significant rivers across the world has been met with effective and satisfying realisations. The
process itself has been valuable; it involved unpredictable chaos, inspiring musicians, and
entrancing moments of insight into life experienced in other cultures. The intrapersonal
dynamics and synergies arising from this process have been pivotal in my artistic
development. The eleven compositions presented as Transient Landscapes offer a brief
glimpse of these synergies, however this was just the beginning of the process. Sound
Mirrors expanded my love for field recording, enriched my insatiable curiosity for the music of
other cultures, satisfied my obsession with rivers, and solidified composing music as the
language I use to translate things I am passionate about into something concrete, which can
then be shared and experienced by others. This project was a rich learning experience on so
many levels. It enabled me to explore my research question in cultural immersion in three
continents. The challenge after the conclusion of Sound Mirrors was to analyse, understand
and reconfigure these experiences into a process that I could replicate in other locations and
environments to complete my remaining research projects.
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CHAPTER 4: RIVERS AND RAINFORESTS
4.1 Reaching the Summit
This chapter includes a case study followed by two featured compositions, Rivers Talk, an
electroacoustic collaboration with Ros Bandt, and Mamori Lake, resulting from the Mamori
Sound Project in Brazil. These compositions are presented on the Shifting Nature CD in my
accompanying creative portfolio. While rivers and rainforests are the focus of this chapter,
the analogy of a mountain is effective at this point. Eco Sonus, Cypress Trilogy and Sound
Mirrors were a steep climb and rewarding learning curve that each informed and transformed
my creative practice. During the intensive process of each project I was completely
immersed in the creative process, and at times found it difficult to observe the community
responses and adaptations to each project. I am specifically referring to the broader
intentions of this research in inspiring environmental awareness and engagement through
electroacoustic music. While it was possible to conduct interviews and observe the
community, it was challenging to function in the diversity of mindsets required for the
dissertation. As my artistic practice was always at the core, the ability to respond critically
was at times compromised by my relationship to the creative work. This was expected and in
most cases it was essential for the research, but I recognised the value in experimenting and
observing as an outsider, the processes I was developing. This resulted in the inclusion of
Blue Gold by Australian composer Ros Bandt as a case study in my doctoral research.

4.2 Blue Gold: Case Study
Blue Gold is a performance installation investigating the delicate balances between wet and
dry in our natural landscape. The work is composed by Ros Bandt, widely recognised as one
of the most significant Australian composers of her generation. Bandt has a prolific body of
international work, and has pioneered interactive sound installations, sound sculptures, and
spatial music systems worldwide since 1977. Her work has been a constant personal
inspiration and featured prominently in my early research projects prior to postgraduate
studies. Blue Gold has always fascinated me and, while it has been performed in a diversity
of contexts, I had the idea of staging the work over a lake when first reading the score.
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Blue Gold is composed for clarinets, cello, electronics, sculptures and projections. The
performers navigate through the electroacoustic soundscapes sourced from diverse
geographical areas, such as the deep waters of the Southern Ocean and the Mungo Desert
to the flash storms of the bush and the wetland ranges of Australia. The sculptures are
designed as timers to help reflect the balance between water and earth, and the role humans
are playing in its care and destruction (Bandt, 2012). It takes its title from Maude Barlow’s
eponymous book, referencing water as the new industrial economy, the commodity of the
21st century. Blue Gold challenges us to shift our collective thinking and actions towards
water at a time when water management and governance are critical issues for
contemporary society.
A range of ecstatic dances composed in the Peloponnese, Greece, remind us that
European settlement has reformed and changed the Australian landscape
irrevocably. The performers respond to soundscape recordings, the imagery, the
graphic and notated scores, to bring this alive in each place they perform, inside or
outside, desert or flood. They pour earth and water into the glass timer sculptures or
the large bamboo beam balance showing the changing balances between the water
and the earth, and the role we are playing in its care and destruction. These resonate
at the metaphorical levels of civilization/nature, and European/indigenous
perspectives. Water, land care and global warming are surely the greatest challenges
facing us and demand attentiveness. Blue Gold is a plea to become more mindful and
not take so much. (Bandt, 2012)
Blue Gold was commissioned, premiered, and toured by Charisma Duo featuring Ros Dunlop
on clarinets and Julia Ryder on cello. In 2007, I curated a series of concerts featuring Blue
Gold with two new performers, Richard Haynes on clarinets and Louise King on cello. During
this time I was able to observe the audience responses to the work in a performance context.
I was deeply inspired by the intent of Blue Gold, but I wondered if the intentions of the
composition were actually translated to the audience. Could a 33-minute performance really
change our thinking and actions towards water? I strongly believed it was possible, so I
began interviewing audience members to gain a better understanding. I discovered that the
listeners were inspired and thoroughly enjoyed the performance, but I did not observe a
strong sense of resonance or empathy from the audience towards the themes of the work. I
wondered if presenting the composition in a different context, such as over a lake in the
Noosa Biosphere Reserve would create a stronger degree of resonance or empathy from the
audience towards the themes of the work.
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The timely invitation to curate Floating Land 2011 was serendipitous for my doctoral
research. It provided the perfect opportunity to produce a new version of Blue Gold over the
lake in one of the most inspiring natural environments. This project also lent itself very well
as a case study. Not only was it the location of Eco Sonus, but it was the ideal context to
closely observe my processes without being deeply attached to the creative work. At the time
I viewed this as an opportunity to stand back and digest what I had achieved, and observe
my processes in action in the context of other artworks. I was in no way prepared for the
sleepless nights, chaotic management and horrendous workload that came with directing
and curating an international arts festival. Despite this, it was a positive process and deeply
informed my doctoral research on multiple levels. The opportunity to explore my ideas,
without being deeply embedded in the creative process was a privileged opportunity that I
am very grateful came at such a time.

Figure 20: Floating Land 2011 (photographer: Raoul Slater, 2011)

Floating Land is a biennial arts festival hosted on the Sunshine Coast, Queensland, Australia
in the UNESCO-recognised Noosa Biosphere Reserve. Conceived in 2001 as an outdoor
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sculpture exhibition, the festival has expanded into a dynamic interdisciplinary event
commissioning innovative collaborations and hosting local, national and international artists.
The festival is now renowned as a key contributor to the international conversation around art
and the environment, and it has become clear that ‘the curation of experimental and new
media art has provided important critical force to this expansion’ (Zuvela, 2012). The core of
Floating Land is focused around encouraging environmental awareness through site-specific
creative responses and community engagement. While the attention of past events has been
on the visual arts, in consultation with Sunshine Coast Council I instigated the emergence of
projects focused around music, sound and acoustic ecology. The installations and
performances at Floating Land are focused on the foreshore of Lake Cootharaba, a shallow,
expansive body of water on the Noosa River.
The 2011 theme, ‘Water Culture’, was developed in response to Blue Gold, and reflected on
the fact that people of the Asia-Pacific region are facing the adverse consequences of
climate change because of their close relationship with, and dependence on, waterways.
Local, national and international artists, academics and scientists collaborated to deliver
messages that explored shared concerns and issues surrounding climate change — in
particular, the impacts of rising sea levels on coastal and island communities and the cultural
and environmental impact of water as commodity (Floating Land, 2011).
The natural disasters experienced in 2011, including the floods in Queensland, were a
catastrophic reminder of the implications of climate change. The theme Water Culture
resonated strongly at a time when communities were considering water as a destructive
force. This provided the opportunity to create an event to consider the communities collective
thinking and actions towards water. Floating Land offered a platform for creative responses,
provocations, and interactive experiences that incite new ways of thinking and that inspire
change. I expanded the traditional elements of Floating Land to include works engaging
ephemeral projections, light, and sound in the natural environment. This was exemplified
through Blue Gold, which became the centrepiece of the dynamic program. The diverse
creative responses were integrated in a program of community workshops, forums and
interactive laboratories designed to confront and challenge a range of issues about water
across disciplines. The intention was not just to deliver engaging experiences for the local
community, but rather to harness the energy of these conversations, ideas, and visions
across virtual platforms reflecting on new paradigms for the future.
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This site-specific realisation of Blue Gold over Lake Cootharaba provided a platform for the
local community to engage in the theme of the work. As part of the site-specific performance,
Bandt participated in a dynamic 10-day program of community workshops, sound walks, and
artist talks about the intentions of her creative work. Blue Gold became a vehicle for these
conversations, ideas and actions that rippled throughout the community — a community that
was inspired and transformed by this process as evident in their actions and enthusiastic
involvement in the preparations for future soundscape projects. The community has started
local environmental art groups, and is actively engaged in collaborative community projects
designed to inspire environmental awareness. It was clear that creating these rich layers of
site-specific community engagement and accessibility over an extended process was critical
for this result. I reached the conclusion that this level of community engagement was
essential for the integration of the creative project within an environment. It was these access
points — whether that be a sound walk, or an artist talk — that allowed the community into
the work. These were all experiences to support and comprehend the underlying intention of
Blue Gold.
Floating Land 2011 demonstrated how successful arts and cultural programs could be in
drawing the community together and inspiring sustainable activities. The local community
actively conserves water and works together to develop collaborative projects for Floating
Land, creating change within their community. Floating Land was recently recognised as a
national model for Australia’s new Cultural Policy, and the Sunshine Coast Council was the
only regional local government profiled in this landmark document. The Sunshine Coast
Council regards the role of local government to be one of fostering a creative and sustainable
environment. Its vision is to become ‘Australia’s best region for creativity and sustainability
through the development of special strategies on green art, biodiversity and climate change’
(Australian Government, 2013).
Floating Land 2011 also received a number of critical reviews, which all commented on the
value of process, and supported my conclusion that this multi-platform approach was highly
effective. The May 2012 edition of Art Monthly Australia included a review that states:
Floating Land’s dense weave of collaborations — combining institutions such as
Sunshine Coast Council and Queensland Museum with diverse artist guests from
throughout the Asia-Pacific — is an impressive organisational feat. Dynamic guest
curator Leah Barclay brought an invaluable conceptual dimension to last year’s
festival that skillfully balanced community, traditional and cutting-edge international
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art practice. The focus on projects such as GhostNets highlights practical, creative
strategies for environmental regeneration, while experimental and performance work
that is dispersed and collaborative, that asks us to complete it, expands the festivals
ambition. (Zuvela, 2012)
This opportunity to develop and deliver a large-scale event was crucial in allowing me to
understand the various methods by which an electroacoustic composition can inspire
environmental awareness and engagement within a community. While I had experimented
with these methods through my own creative practice, the opportunity to observe this
process through Blue Gold was invaluable. I could step back from the creative practice, while
still being deeply embedded in the project, and examine how the community perceived
Bandt’s intentions. This case study proved the value of developing a framework to solidify
these community-engagement processes. This was identified as something I would develop
through the final stages of my doctorate. I realised the true legacy of events such as Floating
Land is in igniting these processes and visions that expand beyond the event and contribute
to greater environmental awareness and engagement within the community.

4.3 Rivers Talk: A Collaborative Electroacoustic Composition
The next composition, Rivers Talk, was composed after my expedition into the Amazon
rainforest, nonetheless it is appropriate to introduce it here because the idea was seeded
during Floating Land 2011 and directly relates to the case study. Rivers Talk is my first
collaboration with Bandt and I felt honoured to have the opportunity to work with her during
my doctoral research. Rivers Talk is a pivotal composition in this collection of works as it
brings my research back to its foundation, with a work composed by Bandt in 1996, titled
Voicing the Murray. This composition had sparked my initial interest in acoustic ecology
when I was studying composition as an undergraduate. I was fascinated by the idea of using
the voices of the local community as the key source material in a composition. Voicing the
Murray is an immersive sound installation that had been commissioned for Confluence, the
Mildura Arts Festival. This work was profiled earlier in this exegesis, as a key influence in the
development of Sound Mirrors. Voicing the Murray was designed to give the Murray a voice,
‘A voice derived from all the voices impinging on its banks and surfaces’ (Bandt, 1996).
In addition to producing live performances of Bandt’s Blue Gold, I assisted in producing the
recording and releasing an album of the work. During this process Bandt suggested Blue
Gold could be accompanied by a collaborative composition. In our early discussions about
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this collaboration Bandt mentioned that Voicing the Murray had never been commercially
released and she would love to revisit the project. The idea was seeded to combine our
compositions about rivers into a new work that reflected contemporary river ecology and
supported Blue Gold. The work was to be based on field recordings of Australian rivers made
between 1996 and 2012 by Bandt and myself. Although I first felt intimidated by working with
someone whose work had been so influential, I was thrilled to have this opportunity.
The initial collaborative process involved listening to our original compositions and identifying
elements to revisit. While the soundscapes were all very rich we realised it was the human
voices that really identified the site and resonated the historical nature of this project. Both of
our compositions included the voices of Indigenous traditional owners speaking in local
languages illuminating their connections to the river. These affected me as being both
inspiring and devastating as I reflected on the underlying history of Australia. From my
compositions we drew on elements from Sound Mirrors, particularly ‘River of Mirrors’, and
also on my composition ‘Confluences’ (2005) for cello and electronics, which was partly
inspired by the Noosa River. Once we identified the sections of the work that would be
included in the project, Bandt suggested I take the audio files back to the studio and
experiment. Naturally, I enthusiastically agreed, although working with these historic
recordings, particularly the Indigenous voices, felt like an enormous responsibility. It is very
unlikely I would have felt confident working on this project without the collaboration and
guidance from Bandt.
First, I imported all of the audio files into a Pro Tools session and began sculpting the
soundscapes together. I was astonished at how perfectly some sections merged, but others
took hours to balance and unify. The focus became about weaving the voices of the Murray
River and the Noosa River and allowing the rivers soundscapes to speak concurrently. The
first mix of the composition was just more than 20 minutes in length, but in several sections
our soundscapes were simultaneously, densely layered. We discussed each section of the
piece and made several changes, particularly to the density, but in general, we were both
happy with the overall structure of the work. We thought that it reinvigorated the historic
recordings, and dissolved the dense sonic profiles from our solo works into a new
electroacoustic composition with its own identity. It had now become a joint project on
aspects of Australian river ecology, examining ongoing issues of river care and the sensitive
relationships between humans and nature.
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The final composition is 24 minutes long, for the purposes of radio broadcasting, we divided
the work into four individual movements: ‘Murray Voices’, ‘Noosa Voices’, ‘Hearing the
Understory’, and ‘Waterborne Unease’. While the four individual movements provided an
accessible format for broadcasting the work, they were not suitable in the context of a
performance. As we had several invitations to perform Rivers Talk live, I suggested we
created a live version of the work that took the same compositional approach of weaving the
rivers in a performance context. I experimented with this approach in the studio, and we both
agreed this would be an appropriate way to perform the work. Rivers Talk premiered at the
Ear to the Earth concert in Sydney on May 31, 2012, during the Blue Gold album launch. It
was performed as a seven-minute experience that was essentially drawing on shorter
elements from each of the four movements of the work. While it is a stereo composition, I
diffused the work in the venue across a multichannel configuration of loudspeakers and was
able to create the effect that the rivers were flowing from different locations. I repeated this
performance format in other locations including at the 2012 Australasian Computer Music
Conference in Brisbane, Australia and The Global Composition Conference in Darmstadt,
Germany.
As Rivers Talk is a collaborative project with Bandt, the work presented for this doctoral
research is a stereo version of the live performance adaptation, with a duration of about
seven minutes. While the process of creating this work differs slightly from my other doctoral
projects, it was highly valuable in focusing my compositional process in the studio and
carefully reflecting on the significance of each sound and how it transforms within the
ecology of a composition. It was inspiring to collaborate with Bandt on a project that shares
the intentions at the core of my research — inspiring environmental awareness and
engagement through electroacoustic music.

4.4 Mamori Sound Project Residency, Central Amazon rainforest
In October 2011, I was invited to participate in the 6th Annual Mamori Sound Project, a
residency for composers and sound artists on Mamori Lake, located in the north-east
quadrant of the Amazonas state, Brazil. The Mamori Sound Project is conceived and
directed by Francisco López, a composer and ecosystems biologist who is recognised as
one of the major figures of contemporary experimental music. The expedition was designed
as an intensive immersion into the sonic environments of the rainforest and involved
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fieldwork and theoretical workshops with a focus on creative field recording and the
exploration of natural sound environments. This was an opportunity to expand my
environmental listening methods, and, potentially, learn about new field-recording
techniques. As my research crossed a variety of contexts, I also saw this as an opportunity
to explore my research with like-minded individuals in a unique, striking and inspiring
context. I have always been drawn to the environmental significance of the Amazon
rainforest, so I believed there was great value in exploring these endangered soundscapes
through the creation of an electroacoustic work for my doctorate.

Figure 21: Mamori Sound Project, Amazon Rainforest, Brazil
(photographer: Francisco Lopez and Leah Barclay, 2011)

The electroacoustic repertoire resulting from the Mamori Sound Project contains numerous
works employing Amazon soundscapes, many of which focus on pure field recordings and
phonography. Recent examples include works by Australian composers such as Daniel
Blinkhorn and Lawrence English, who have both participated in previous iterations of the
Mamori Sound Project. Slavek Kwi (2011), who works under the alias Artificial Memory
Trace, released an entrancing album titled Boto [Encantado] that focuses specifically on
hydrophone recordings of boto dolphins in the Amazon. Among the most significant works in
the field is a composition titled La Selva composed by Fransico Lopez in 1998. La Selva is a
rich sonic immersion into a tropical rain forest in the Caribbean lowlands of Costa Rica. This
complex sonic environment is based on field recordings, which include rain, waterfalls,
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insects, frogs and birds (Lopez, 1998). His expertise extends to entomology and ecosystem
dynamics, and he has conducted research in more than 60 countries, with a particular
emphasis on tropical and sub-tropical areas in the Americas, Africa and Australasia (Lopez,
2011). I was fascinated by his balanced approach, deeply grounded in both artistic and
scientific disciplines, supported by a prolific body of work.
The Mamori Sound Project is directed at artists who have prior experience in field recording
and sonic art. Unlike similar residencies, Lopez avoids a technical focus and directs the
process towards the realisation of a collective project with the interaction of all participating
composers. All these activities are organised in a daily schedule according to the changing
rhythms and sonic environments of the rainforest (Lopez, 2011). The Amazon, commonly
referred to as the lungs of the world, is the largest and most biodiverse rainforest on Earth.
The ecosystem of Mamori Lake is a lowland tropical rainforest with lush vegetation and
abundant wildlife. The rich diversity of insects and birdlife provide a constant soundscape,
while the Amazon river dolphins and elusive howler monkeys add rich layers to this
captivating sonic environment.
The journey to Mamori Lake was an adventure in itself, multiple boats and buses
interspersed with heavy rainstorms; and balancing acts with recording equipment. It was an
inspirational feeling travelling along the Amazon River. I was tempted to integrate this
experience into my Sound Mirrors project, but, ultimately, I decided this was a new
experience with different intentions. As we arrived on the banks of Mamori Lake, we were
greeted by the local community, who promptly became our guides and friends over the
course of our residency. The intensive schedule meant we were often working until 2 am and
sometimes we were up at 4 am to travel to another location for a dawn recording session.
Combined with intensive heat and malaria pills, the days quickly began to blur together.
Despite this, I can, without doubt, say this was one of the most striking experiences for me as
a composer, not just in the incredible sound material I recorded, but also in my approach to
listening and creatively responding to the natural environment.
Over the course of two weeks, I recorded 15 hours of sonic material in various locations
throughout the Amazon. While elements of these recordings were repetitious, each had
layers of distinctive rhythms from the natural world. In general, our field trips involved short
treks to the new location, setting up our recording equipment, and then moving to a second
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location so that we did not interfere with our recordings, and to allow the wildlife to emerge.
This meant we were often spending extended periods in silence at our second location. This
enabled a process of deep listening that is sometimes not possible when engaged in field
recording. In the same way a camera can remove the observer from the physical experience
of an environment, I often feel listening through headphones has a similar effect. Some
would argue that the amplified effect enhances the listening experience, which in some
cases I also agree is true. While all of my research projects had involved various degrees of
deep listening, this immersive experience taught me about different ways to listen to the
environment. I was able to listen in a much more focused, almost meditative state, and I
found I could centre on specific elements of the soundscapes for longer durations.

Figure 22: Field Recording, Mamori Sound Project (photographer: Francisco Lopez and Leah Barclay, 2011)

I was particularly interested in recording the Amazon river dolphin, a creature with
sophisticated echolocation enabling it to navigate the dark waters of the river using sound. I
was warned that they were an endangered species and only sighted in certain locations of
the river. It was no guarantee that we would encounter them. Fortunately, we were guided to
a location where they occasionally congregate, and, after sitting in silence for only a few
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minutes, several dolphins appeared around us. This experience alone would be one of my
most memorable field-recording sessions, sitting in small boats in the middle of the night with
hydrophones draped over the edge listening intently to the enthralling soundscape of
dolphins deep below. I distinctly remember sliding my headphones off and being just as
captivated by the soundscape above the water; sparse silence broken by dolphins breaching
and blowing water. I feel that this field recording, and many more from the trip, was a
perfectly orchestrated sonic experience, a sophisticated composition from the natural
environment.
While creative responses are an integral intention of the Mamori Sound Project, the
residency focuses on the art of field recording. I believe field recording in this context was an
opportunity to open my ears to the infinite possibilities of sound and develop an acute
auditory awareness of my sonic surroundings. Just the simple process of listening to the
natural environment has taught me so much about music and how to solve compositional
problems. I still feel I have much to learn from the rhythms of the natural world, but the
Amazon was certainly a profound sonic experience, like no other.
The resulting composition featured in my doctorate is titled Mamori Lake, aptly named after
the most prevalent location of the field recordings. It is an acousmatic work drawing on six
key field recordings from above and below the water at Mamori Lake, taken at different times
throughout the day. The process of creating this work was at times challenging as I had
never worked with such an immensity of field material from a single location. There were
several flawless recordings that I listened to hundreds of times and couldn’t bring myself to
edit, process or incorporate into the composition. These have been left as phonographic
accounts of my experience, which may evolve into a sound installation in the future. The
composition focuses, instead, on processing the material to draw the listener deeper into the
sonic environment and the Amazonian soundscapes usually not audible to the human ear.
The composition transitions between dusk and dawn capturing elements of a nocturnal
experience at Mamori Lake.
The first three minutes of the piece were composed on site at Mamori Lake and feature a
synchronous four-channel recording from our second nocturnal field trip, when we
experienced a symphony of Amazonian frogs. I found myself listening to these creatures the
same way I would listen to a piece of music — varying from focusing on a single voice to
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experiencing the sound world as one embodied composition. These listening experiences
are reflected in Mamori Lake, which also profiles the Amazon river dolphin and howler
monkeys within the dense soundscape. The composition morphs the hydrophonic recordings
until the listening experience is completely submerged underwater and ends with the
untreated soundscapes of dawn in the Amazon. Mamori Lake is a subtle composition; it is
based on sound as a device to draw us deeper into one of the most critical environments on
earth. The work takes a more intimate approach to my research question and has the same
intentions in contributing towards environmental awareness and engagement.
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CHAPTER 5: SONIC ECOLOGIES: AN EMERGING
METHODOLOGICAL FRAMEWORK
5.1 Sonic Ecologies Framework Rationale
As my practice-led results evolved I recognised the value of presenting my artistic process as
a coherent framework to inform the development of future projects. Throughout my research
it became clear that the process of community engagement and creative-development was
extremely valuable in formulating preliminary responses to my research question. I believe
that composing in cultural immersion and developing my creative vision in collaboration with
the concerns of a community were essential to inspiring environmental awareness and
engagement.
While I was working with a range of approaches, the findings and observations from each
project led me towards a process that contributed towards my research aspirations. As a
result, I developed a method that facilitates opportunities for other composers in the
implementation of similar projects. While this is by no means a rigid method, it documents
and presents a number of procedures that have underpinned my doctoral projects and, in
turn, have become integral to my creative practice.
The core of this framework consists of a site-specific electroacoustic music composition
engaged with the culture of the site and developed in reference to the environmental
concerns of the local community. The framework, which I call Sonic Ecologies, involves five
stages, which I will introduce through case studies exemplifying key aspects relevant to the
development of this model. These cases, as individual projects and as a whole, serve as a
catalyst for a distinct opportunity for observing artists raising awareness and engagement
with critical environmental issues. While this chapter does not directly support or profile a
resulting composition, the description of Sonic Ecologies provides an opportunity to highlight
a series of projects completed during my candidature that influenced and informed the
creative portfolio, even though these works are not included in my doctoral submission. It
also situates elements of my featured compositions to illustrate the development and
relevance of the Sonic Ecologies framework.

	
  
102	
  

5.2 Framework Structure
The following provides a brief overview of the five essential components of the Sonic
Ecologies framework:
1. site-specific subject matter
2. multi-platform dissemination
3. community engagement and education strategies
4. interdisciplinary partnerships and collaborations
5. long-term strategic vision.
Site specificity requires that this framework be intrinsically flexible in order to be adaptable
within a diversity of environments and communities. It is, in essence, a practice-led creative
research process, taking an ecological approach to anchoring a project within an
environment. This provided the inspiration for the title Sonic Ecologies, as I am exploring the
relationship that electroacoustic music can have with the social, cultural and natural
environment and the value of embedding it within a broader context and engaging it with
critical environmental issues.
5.2.1 Site-specific Subject Matter
In the context of this process, the site-specific nature of the electroacoustic music project is
essential. The subject matter must be pertinent to the community and grounded within an
understanding of the proposed thematic content. Some notable examples are the sound
work of Douglas Quin in Antarctica, particularly his work with Weddell seals, and Francisco
Lopez with his captivating responses to the Central Amazon rainforest. Blue Gold, by
Australian composer Ros Bandt, also provides a pertinent example of this concept. This work
was profiled as a case study in chapter four and described the value of engaging the
community in a theme that was locally relevant and important. This allowed the
electroacoustic music project to become a focal point for exploring an issue the community
was already passionate about. While this was not a deliberate intention at the beginning of
my research, every project presented in my doctorate has taken a site-specific approach that
is deeply relevant to the community concerned.
5.2.2 Multi-platform Dissemination
The Sonic Ecologies framework encourages collaboration between artists and communities
to achieve multiple outcomes whenever possible. Even when the main intention is the
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production of one core creative outcome, it is essential that the project can adapt to a range
of environments. The sonic outcomes should be disseminated in a range of environments for
maximum exposure; this includes harnessing the power of virtual platforms to facilitate global
accessibility. This is exemplified in my first research project Eco Sonus, commissioned for
Floating Land 2009. The project was realised as a multichannel sound installation with
regional site-specific performances, collaborative community compositions, and an
interactive website streaming field recordings and alternative compositions. Cypress Trilogy
also involved multi-platform dissemination methods, while Sound Mirrors extended these
opportunities to demonstrate a truly transmedia dissemination approach by delivering the
creative outcomes as an interactive installation, a live performance, and as fixed media
compositions.
5.2.3 Community Engagement and Education Strategies
A strong movement is emerging internationally associated with environmental sound art. This
is evident through the establishment of organisations such as Ear to the Earth, the
environmental program of the Electronic Music Foundation, and events such as World
Listening Day, hosted by the World Listening Project. Yet, in such a visually dominant
society, an acousmatic experience can be confronting for someone not exposed to the
medium of electroacoustic music. If a particular community is to engage and comprehend the
value of an electroacoustic music project, they will benefit from experiences that ignite their
aural awareness in the environment. The Sonic Ecologies community engagement and
education strategies may evolve depending on the nature and accessibility of the proposed
community, but some of the proven activities include guided community sound walks,
participatory field-recording sessions, capacity building workshops, and providing access to
the appropriate technology for the community to remain engaged in the process. The sound
walks often involved an introduction to acoustic ecology and acted as the catalyst for the
community to participate in other activities. This research has also identified the necessity of
engaging young people in participatory electroacoustic music experiences. As the younger
generations are likely to be the ones affected by the true ramifications of climate change, this
engagement is a productive avenue to extend the demographic of this research. The Sonic
Explorers project, which I developed, is an education project commissioned for TreeLine
2012 in Australia. It involved workshops, collaborative compositions, performances and
interactive sound mapping where students can publish their soundscapes online
(www.sonicexplorers.org). The entire process is aimed at connecting young people to the
environment through sound. Sonic Explorers was valuable in shaping educational strategies
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to inform the Sonic Ecologies framework. I chose, however, not to include this project in my
doctoral exegesis because an artistic appreciation of it depends largely on experiencing the
process and website interactively.

Figure 23: Sonic Explorers Workshops with Leah Barclay (photographer: Wild Honey Photography, 2012)

Sonic Babylon, the creation of media artist Nora Farrell and the late Bill Duckworth, is a rich
example of innovative community engagement through sound art. Using local Wi-Fi
networks, Sonic Babylon is presented as a garden of sounds that grows over time through
interaction with accessible mobile devices, such as smart phones and tablets. These sound
gardens grow with music, sounds, and stories and can be shaped and adapted by a
community. Sonic Babylon also provides a multi-purpose educational tool to offer layers to
any performance or installation. Sonic Babylon was an important component of Eco Sonus,
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Cypress Trilogy and the installation element of Sound Mirrors. In the context of Sonic
Ecologies it can function as both the core creative work and the ongoing community
engagement.
5.2.5 Interdisciplinary Partnerships and Collaborations
The Biosphere Soundscapes project was conceived and designed within the Sonic Ecologies
framework, particularly focusing on interdisciplinary partnerships. Biosphere Soundscapes is
a project designed to inspire communities across the world to listen to the environment and
re-imagine the potential of biosphere reserves as learning laboratories for a sustainable
future. The structure and future possibilities of Biosphere Soundscapes will be introduced in
detail in the final chapter of this thesis. Each project developed through my doctoral research
has involved a dense weave of collaborations and partnerships, and in many cases it was
the cross-disciplinary collaborations that were most beneficial. When dealing with the
complexities of ecological crisis it is critical that my creative visions and responses are well
informed. This would not have been possible without developing interdisciplinary
partnerships throughout my research. The most stimulating result of collaborations such as
these was that the composition process was not anchored in a studio in isolation, rather it
was encircled within a particular community, which included environmentalists,
conservationists, scientists and policy makers. The resulting network will prove beneficial for
the continuation of this artistic framework and for its sustainability. This network has also
been critical in creating environmental awareness and engagement across a range of
disciplines.
5.2.6 Long-term Strategic Vision
The artist implementing projects through the Sonic Ecologies framework initiates a process
within a community. The creative outcomes serve as significant milestones, however, it is the
process that will continue to resonate and evolve over time. Sonic Ecologies requires time in
order to give rise to visible changes and outcomes within a community. This manner of
engagement is designed to empower the community long after the artists have left. It is
therefore essential that the artist invests careful thought in the methods in which the
community will continue to engage, as well as in the appropriate technology for the project to
remain accessible and functional. One convenient approach is to entrust a key stakeholder in
the community with low-cost digital recorders and to design an online platform to enable
members of the community to continue creating and uploading content. Plans to return to the
community should be arranged and coordinated by the participating artists, whether this be
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for a concert of future creative outcomes, workshops, or simply visits by the key collaborators
to maintain relationships and energy in the process.

5.3 Implementation and Future Opportunities
The Sonic Ecologies framework involves the application of simple, logical steps and ideas,
and it is grounded in significant practice-led research outcomes. As a result it is accessible
for artists interested in implementing similar projects on a local and global scale. While I
intend to continue facilitating projects through this process well beyond my doctorate it is also
hoped the wider sonic arts community will grasp the potential for delivering work with similar
approaches. I believe that there is now a critical need to listen to our environment — to
engage our auditory perceptions. My research showed me that electroacoustic music, with
the use of natural sounds that exposed the state of the world, could be an impressive tool for
artists partaking in generating awareness and engagement around environmental issues.
The Sonic Ecologies framework became a coherent consequence of my artistic practice, and
I believe it supports my overarching research question. This outcome is based on my
realisation that artists can indeed play a role in the shaping of a sustainable future, and in
inspiring environmental awareness and engagement.
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CHAPTER 6: DELVING DEEPER INTO INDIA
The opportunity to return to India for two unrelated commissions presented itself in the early
stages of my research. The rich culture, chaotic energy, and juxtaposition of the ancient and
contemporary have drawn me back year after year. The Sound Mirrors Pamba River
compositions completed in South India are among the most memorable experiences
throughout my research, therefore I was adamant to maintain those relationships and
develop further collaborations within the communities and cultures of India. This chapter
follows the development of Vedic Remnants and The DAM(N) Project, two large-scale
projects that demonstrate how I can implement and adapt the Sonic Ecologies framework.

6.1 The Remnant Emergency Artlab: Kerala Residency
The Vedic Remnants project was initiated through the REMNANT/EMERGENCY Artlab, a
broader practice-led research project supported by the Australian Government through the
Australia Council for the Arts. I was engaged as a lead artist in this project in 2009, and
worked in collaboration with Australian media artist Keith Armstrong and author and design
theorist Professor Tony Fry to develop and deliver this project. Between 2010 and 2012, the
REMNANT/EMERGENCY ArtLab delivered a series of site-specific laboratories in the
Australian neighbouring regions of South-East Asia and the Pacific. The laboratories offered
a team of interdisciplinary artists an opportunity to investigate and engage with ideas of
remnant self, culture, and environments in an intercultural context involving research and
experimentation.
The Artlab research team understood itself to be a ‘change community’ in that, as a team, we
shared a commonality of belief that we must apply our work towards envisaging an
environmentally and culturally sustainable future. As a group we were therefore investigating
new modes of putting creative thinking and action together to confront the roots of today’s
ecological crises. By naming the root of these crises as being cultural, we understood the
problem we face as a being a ‘problem of us’, and we were seeking to develop new
imaginaries that questioned our deeply ingrained, unsustainable ways of thinking and acting.
By conducting a series of laboratories in different geographical locations the project provided
us with distinct opportunities to learn from members of other cultures whose practices were
both different and potentially more sustainable than our own and to then rethink and re-apply
those sustaining knowledge systems to our own research and creative practices.
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My role as a lead artist expanded over the duration of the project to the point that I was
engaged to design and develop the final Artlab in India. This opportunity allowed me to delve
deeper into the relationship between some of India’s ancient cultural practices and their
natural environment. I also viewed this as an opportunity to research the Athirathram, a
3000-year-old Vedic ritual that I had recently come across, and which is believed to be
among the oldest surviving rituals of mankind. It is a ritual that takes place over twelve days,
consisting of Vedic chanting allegedly derived from birdsong. It is considered the ‘ultimate
invocation of Vedic scriptures for universal harmony’ (Staal, 1983). The practicing
communities believe the Athirathram purifies the atmosphere and the Vedic chants transform
the natural environment (Staal, 1983). I was completely fascinated by this ritual practice and
its relationship to the natural environment. This was the grounding that inspired an
electroacoustic work in response to the Athirathram. The explorative nature of the
REMNANT/EMERGENCY Artlab provided the perfect vehicle to gain the knowledge and
connections necessary to create Vedic Remnants.
6.1.1 Athirathram: The Ritual of Fire
The Athirathram, also referred to as Agnichayana, or occasionally abbreviated to Agni, is a
complex ritual that involves mantras, sacrificial offerings and extensive preparation in order
to achieve its full effect in nature. The ritual is practised by Nambudiri Brahmins, a
community that is associated with Hinduism in the state of Kerala, South India. Agni is a
Sanskrit word that translates as fire. The ritual involves physical offerings and fire
ceremonies revolving around a large brick altar in the shape of a bird. The altar is
constructed specifically for the ritual and is positioned in the centre of a thatched temple
constructed during the intensive preparations for Athirathram. The ritual requires seventeen
expert priests to perform the specific mantras; early descriptions of the ritual also include a
sacrifice of fourteen goats (Staal, 1983). The Athirathram is widely understood as a renewal
or recreation of the universe through ritual.
While the literature on the Athirathram provides extensive insight into the history and
structure of the ritual practice, there is limited documentation on the relationship of the
mantras with the natural environment. Frits Staal's two-volume book Agni provides a detailed
account of the entire ritual practice, with instructions for each stage of the elaborate
preparation, but it does not address directly what value the ritual has in Indian society. As
Smith (2011) points out, these classical texts ‘assume a lived relationship between
settlement, forest, and borderland that predicates ritual performance’. Smith (2011) also
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points out that while the recitation of these Vedic rituals is believed to have remained intact,
the contemporary performers often have little recognition of their environmental context, and
the fact that a natural environment was an essential component to the ritual. I wondered how
these rituals, and more specifically their perceived effects on the environment, were being
translated into a contemporary context.
I found myself absorbed in the historic literature of this ritual, endeavouring to understand its
relationship to the development of language, phonetics and phonology in an attempt to
understand its relationship to nature. I transcribed the pitches and rhythms of the mantras
and analysed their musical structures, and I observed their repetitions and augmentations.
Returning to the contemporary literature, I discovered that there was a shift in the culture,
with the younger generation returning to practise the Athirathram and a growing interest in
the traditional knowledge systems of India. The interest was driven mostly by organisations
founded to conserve the ritual, and which were actively promoting its value throughout
Kerala. One of these organisations, the Varthathe Trust, was coincidentally planning to host
an Athirathram in Panjaal, Kerala in 2011. This would be the first ritual in Panjaal for 25 years
with the last major event hosted in 1975. The environmental implications of the 1975 event
are widely documented with the most notable outcome being a heavy downpour of rain over
the ritual site on the final day, which was allegedly predicted and marked the ‘success’ of the
event (Radhakrishnan, 2011).
While the literature did not lead me to particular individuals practising in a contemporary
context, I learned that the unbroken tradition was actively practised among three Nambudiri
Brahmin families in a secluded location in Kerala, South India. It was near impossible to
make contact without physically going to these locations, so I began to explore ways we
could visit these families during the Artlab residency to learn and understand the ritual’s
effect on the environment. My research led me to the work of Professor V.P.N. Nampoori, a
dynamic scientist from Cochin University who had recently conducted research into the
impact of Athirathram chanting on the atmosphere. Fortunately, he opened up a wider
network and connected me with a number of his associates who had been working with
these communities for many years. I was fascinated by the interdisciplinary research that
was occurring, particularly when traditional scientists were genuinely interested in the power
of sound in the nature. These connections solidified the core of the Artlab, and I designed a
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two-week period of learning and observation while visiting the communities of the
Athirathram.
The connections with an existing research team meant we had a privileged opportunity to
visit all three of the remaining Nambudiri Brahmin families during the Artlab. The team who
participated in this project included media artist Keith Armstrong and design futurist
Professor Tony Fry, both from Brisbane, Australia. We were accompanied by Professor
V.P.N. Nampoori, who facilitated our access to the communities, and Bala Prakasam, whom
I had engaged to manage the Artlab prior to my arrival in Kerala. The Nambudiri Brahmin
families who practise the Athirathram are traditionally completely isolated, and have only
recently allowed observers and academics access to the ritual sites. Their rationale for
opening the sites for research is that the tradition is at risk, and the three remaining families
would like to bring a wider awareness to the value of the tradition.

Figure 24: REMNANT/EMERGYENCY Artlab, Kerala, South India (photographer: Keith Armstrong, 2011)

The scientific team with whom we worked believed that the ritual presents the opportunity to
explore the ‘scientific implications [of the ritual] on nature, mankind and all other living
creatures’ (Nampoori, personal communication, November 2012). Professor Nampoori
believes the chanting of mantras and the worshipping of agni (fire) with medicinal herbs
energises and protects the environment. He also believes the application of mathematics,
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physics, chemistry, biology, and astronomy is evident in every aspect of this complex ritual
(personal communication, November 2012). Throughout the first stage of the research, the
team conducted elaborate experiments to discover if there were any atmospheric changes,
or any changes in temperature, humidity, or pressure levels during the ritual. They also
conducted experiments on the implications for microorganisms in the soil and to see if there
were variations in the yield from plants. The results are quite astounding with many of the
experiments revealing cleaner air, water and soil at the ritual sites. The growth rate of seeds
planted at the ritual site was also significantly higher than at any other nearby location.
While this research was producing remarkable results, it has received limited attention in
India, perhaps because it is at the intersection of traditional knowledge with scientific
validation. The Nambudiri Brahmin communities have complete belief in the influence of the
ritual, and do not feel they need scientific experiments to validate its effect on the
environment. The scientific community were not interested in publishing research outcomes
that suggested intangible vocal chanting was producing a dramatic effect on the natural
environment. The challenges experienced by this research team show a possible role for
creative practice in bridging the divide between traditional knowledge and scientific
validation. Their core intention was to develop a wider awareness on the value of the ritual
practice, and I believed this could be achieved through artistic practice in collaboration with
the research team.
During our initial days with Professor Nampoori we were joined by various members of the
Varthathe Trust who had been actively involved in the conservation of the ritual. I suggested
the concept of Vedic Remnants, an exploration and contemporary translation of the
Athirathram, created from the perspective of an outsider. The initial concept was to draw on
the scientific results, recreate elements of the ritual through sound and ceremony, and to
investigate the validity of enduring cultural rituals in contemporary society. The project would
be underpinned by creating a wider awareness of the tradition, and fit within the broader
context of my doctoral research in exploring the suitability of electroacoustic music.
Fortunately, the team were very supportive and interested in my vision and we discussed the
possible implications of embarking on a project of this nature.
The next five days involved visiting the three Nambudiri Brahmin families and conducting
research at the ritual sites in Panjaal, Kerala. As Professor Nampoori had an existing
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relationship with these communities, he was able to translate our intentions and facilitate our
discussions. These encounters were a great privilege, and I was thrilled when all three
families offered to perform excerpts of the Vedic mantras. After a conversation about our
intentions, I was given permission to record their chanting for the creative project. While I
was travelling with several recording kits I chose to use only the Zoom H2 recorders in this
context, primarily because I did not want to use intrusive equipment in those sacred spaces. I
also wanted to capture the mantras in context; the surrounding sonic environment was a
critical element to the ritual. So, while the Zoom recorder did not have the highest quality
microphone, it would capture the context genuinely. While this was probably a coincidence, I
noticed the surrounding birdlife responding and interacting with the mantras during the
recordings.
In our interviews I was able to ask questions about the environmental implications of the
ritual practice. Shankaranarayan Akkithiripad Yajaman, a Nambudiri Brahmin belonging to
one of the families told me that sound is the most important factor. He made comments such
as ‘Vedas are the signs of nature’, ‘Shabda (sound) is a molecule of the sky’, and the ‘Vedic
hymns energise the invisible nerves of nature’. While these are inspiring poetic statements it
wasn't exactly the information I was seeking. When I asked him what it was about the sound
that had this effect of the environment, he said, ‘When the mantras are recited correctly with
the physical gestures, they are great sources of energy in the body, and this energy enriches
the natural environment’. During our interview I explained the concept for a creative work
responding to the Athirathram, to which he was very supportive, saying that people must
know about this practice and it should not be lost in a similar way to other traditions, ‘Such
ignorance cannot be repeated’ (Yajaman, personal communication, November 2011).
Visiting the ritual sites was very inspiring; they were lush landscapes with rich sounds of local
birdlife and insects. Observing the Nambudiri Brahmin families walking on these sites was
also informative about the importance that the land has for them. The remnants of the 1975
ritual were still part of the landscape, the fire altar was still intact, but now it had a large tree
protruding through the middle of the altar. In addition to these sites, we visited a local school
that teaches the Athirathram to children from an early age. In this context, I allowed the
children to use my recording equipment, and watched them take great pleasure in filming
and recording each other. The following image is among my favourites of my entire doctoral
research, it’s the image of one of the students listening to the sound of his recorded voice for
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the first time. I felt this image captured some of the intentions at the core of my research —
attempting to bridge the divide between ancient knowledge and technology through new
experiences and discoveries. This image also captures my desire to give back to the
communities. This process was not about taking content for my own creative endeavours,
but exploring ways I could be useful in fostering an awareness around the conservation and
presentation of the Athirathram.
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Figure 25: Athirathram children listening, Kerala, South India (photographer: Leah Barclay, 2011)
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6.1.2 Vedic Remnants: Acousmatic Composition
My intentions for the Vedic Remnants project relate to the notion of sound, the idea that
sound can extend beyond purely expression and have a transformational effect on the
environment, as believed in the Athirathram. In the context of the creative portfolio of my
dissertation, the design of the Vedic Remnants project is informed by the five stages of the
Sonic Ecologies framework. Indeed, it is a multi-platform concept that is developed in
collaboration with communities through long-term partnerships. While the composition
presented here is a fixed media electroacoustic composition, the Artlab team has plans for
several other projects including a large-scale immersive installation and a documentary film
on translating the Athirathram into a contemporary context. Vedic Remnants became a
catalyst for a new layer to my research, as I now have a more vivid experience about the
need for preserving and understanding ancient cultural practices in India. I strongly believe
that creative projects involving electroacoustic music can play a role in this process through
sensitive and respectful collaborations.
Vedic Remnants draws on source material from the ritual sites and intimate field recordings
made with the Nambudiri Brahmin families we visited. I chose to use the recordings from the
demonstrations, as opposed to the actual performance, because I felt that these captured an
authentic personal tone while staying sufficiently distant from disturbing the ritual process.
The composition follows the metaphysical process of the ritual as described by
Shankaranarayan Akkithiripad Yajaman, who depicted the trance-like state the mantra
induces on the mind. Shankaranarayan believes that it is in this altered state of mind that the
environmental balance is restored, and the energy of the mantras is released into nature.
The eight-minute composition is my intuitive response to this experience, based on hours of
listening to the mantras and drawing out particular elements, such as phrasing, breaths and
vocal timbre.
The Vedic Remnants composition had its premiere performance in May 2013 for the
Encounters: India festival at the Queensland Conservatorium of Music, in a concert titled
‘The Rig Veda’ where it was performed alongside other Vedic compositions. It was rewarding
to expose the Athirathram to a new audience, and to receive positive responses from
audience members. They appeared inspired by this project, judging by their enthusiastic
feedback. I was particularly struck when one audience member said that she felt ‘completely
transported during the work and could smell smoke and ash at the end of the performance’. I
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found this quite remarkable, as she told me she had never heard of the Athirathram prior to
this concert and wasn’t aware that on the final day of the Athirathram the altar is burned, with
only the smell of smoke and remnants of ash remaining. This response sparked a similar
personal reaction to the scientific experiments — a deep desire to have a rational
explanation for why these mantras are so powerful.
Through Vedic Remnants I stepped into the challenges of intercultural relationships. To the
extent that I am capable and aware, I seek to engage with each community in a long-term
process that is positive and mutually beneficial, while remaining alert to not taking anything
from the community and claiming it as my own. I am ultimately exploring ways that my
creative practice can be a tool to envisage the future, with a respectful and informed
knowledge of our past; the Athirathram is a starting point for this process. I feel that Vedic
Remnants became a milestone in my creative practice. Although the first composition in the
series is complete, this is a modest beginning for this project. This result also affirms the
intentions of Sonic Ecologies, as the electroacoustic composition is becoming a catalyst for a
long-term interdisciplinary collaborative project.

6.2 The DAM(N) Project
The DAM(N) Project is a large-scale interdisciplinary art project that connects Australian and
Indian communities around the common concern of global water security. The project is
focused on community capacity building and the creation of multi-platform creative content
that can be disseminated internationally. The outcomes present the lives of remote
communities in the Narmada Valley of North India, which were displaced by large-scale dam
development securing hydropower for Indian cities. The DAM(N) Project is designed to
connect global communities that are concerned about global water security and reveal the
ramifications of damming rivers that hold cultural and spiritual significance for indigenous
communities world-wide. The DAM(N) Project was conceived and developed in collaboration
with Jehan Kanga, a Sydney-based producer, and S. Shakthidharan, the director of
CuriousWorks, a cultural enterprise that grew out of a desire to give those in marginalised
communities an opportunity to tell their stories. While this project extends beyond my
doctoral research, I have included two electroacoustic compositions titled Narmada Prelude
and Sounding Zameen, which are among the first outcomes from The DAM(N) Project.
These compositions draw on material from our first creative development journey into the
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Narmada Valley of North India, capturing field recordings in the affected areas, and working
directly with remote communities.
6.2.1 Establishing The DAM(N) Project
In November 2010, a casual conversation with Roland Peelman, the director of the Song
Company in Sydney, sparked a series of exciting ideas. I had been invited to participate in
MODART2011, a professional development program with the Song Company for emerging
composers. Influenced by my recent projects in India, I was in the process of composing a
new work for MODART that explored Indian rhythmic systems. The work was based on
hydrophone recordings from Indian rivers and weaved live voices into a choreographed
immersive multichannel performance, which would be performed in a large warehouse on
Cockatoo Island in Sydney. We had a series of very inspired conversations in the
development of this work, mainly about music’s ability to connect cultures, and the role of
sound in generating environmental awareness.
Peelman was evidently curious about India and had been considering various ideas,
including a national tour with the Song Company. We spoke about the possible repertoire for
the tour, and considered expanding my MODART composition into a touring piece that was
responsive to rivers throughout India. Sound Mirrors involved working with rivers of South
India, but I was interested in exploring the rivers of North India, and particularly the diverse
communities where lives still revolved around the river despite damming and environmental
degradation. Growing up on the Murray River in South Australia, I was acutely aware of the
detrimental effects damming a river can have on a community.
The following week, Peelman contacted me with an idea to develop a new project based on
the Narmada River in North India. He suggested extending my MODART project into a new
commission and collaborating with Jehan Kanga, who was working as Roland’s assistant
through the Song Company’s Young Artist Program. Kanga was interested in the Narmada
Bachao Andolan (NBA), the social movement in India actively protesting against the
development of large-scale dams being built to secure hydropower for Indian cities on the
Narmada River. As 2011 marked the 25th anniversary of the NBA’s official formation, this
could be a significant project in capturing some of the positive stories resulting from this
collective struggle for democratic rights. Although there is an existing body of creative work
inspired by this movement, such as Arundhati Roy's writings and Anand Patwardhan's
award-winning documentary A Narmada Diary, we decided this project wouldn’t take an
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overarching political approach. It would, instead, explore local voices and evoke a poetic
response to water.
The initial concept was for Kanga to conduct interviews with Indian communities in Sydney
and to start developing the foundation research. I would then compose a piece for the Song
Company based on these outcomes and we would potentially visit India for further research
and then tour the resulting work. While the idea of another commission from the Song
Company was certainly exciting, I was hesitant at the idea of responding to such a complex
issue without having a deep understanding of the local communities. As a composer, I had
shifted away from writing music responding to a subject to developing frameworks for
community engagement and long-term collaborations with multiple creative outcomes. It felt
like elements of the Sonic Ecologies model would be appropriate for this project, yet I was
cautious to voice my opinion as this was such a wonderful opportunity.
During our conversation it became clear this was the beginning of a significant project, so I
began suggesting ideas to expand the project to include other artistic media and suggested
spending time working with the communities in North India before we started the project. I
proposed collecting field recordings and interviews at submerged sites to form part of the
composition. To my surprise, both Peelman and Kanga were enthusiastic and supportive of
these ideas and we explored a series of options to develop this project. My interest was in
telling the stories through a variety of media; it would be challenging to completely
contextualise the material with just sound, and I thought the addition of visual projections
could add a very powerful layer to the project by creating a tangible window into the
communities.
I was also interested in exploring other ways the soundscapes and stories could be
embodied in a performance context. At the time I was collaborating with several
choreographers, including Hema Bharathy Palani, and was inspired by the emotive qualities
dance brought to a live performance. I believed dance would be an ideal addition to the
project, and this notion opened up the possibility for collaboration with Indian dancers from
Attakkalari Centre for Movement Arts in Bangalore. I had recently worked with this company
as a composer and was impressed by the aesthetics and vision of their organisation. They
are renowned as one of Asia’s leading contemporary dance companies, and I was impressed
by their approach to collaboration and the integrity of their work. The company spends a
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great deal of time exploring complex thematic material and does not shy away from
controversial issues that are often avoided by other performing arts companies in India. I
introduced our ideas to Attakkalari’s Artistic Director Jayachandran Palazhy, who was
immediately enthusiastic about the project and agreed to collaborate.
This marked the beginning of The DAM(N) Project, a large-scale interdisciplinary project
connecting Australian and Indian communities around the common concern of global water
security. A successful grant from the Australian Council for the Arts provided the seed
funding for the initial research, and supported our first journey into the heart of the Narmada
Valley to work with the displaced communities. This funding also enabled us to engage a
media artist to document the project and create visual projections. In this position,
S. Shakthidharan brought a wealth of experience and knowledge to the project that
enhanced the overall vision on multiple levels. As the director of CuriousWorks in Sydney,
his body of work has focused on respectful collaboration with some of Australia’s most
marginalised communities, and the mission of his company is strongly aligned with my vision
of the Sonic Ecologies framework. Once our collaborative team was solidified, the initial
period involved extensive research and preparation for our first trip to the Narmada Valley.
6.2.2 Damming the Narmada River
The DAM(N) Project is a complex concept that requires an understanding of the historical
context in order to discuss the artistic material. The Narmada River, the core inspiration for
this project, flows 1312 kilometres across three states making it the fifth-longest river in India.
It flows through the state of Madhya Pradesh, located in central North India, with a population
of more than 75 million people. The fertile valley of the Narmada is home to diverse
communities with an unbroken stream of human civilisation dating back hundreds of years.
As with all rivers throughout India, the Narmada holds a potent cultural and spiritual
significance for all those who dwell on its banks. The indigenous population of the Narmada
valley, the Adivasi people, live in harmony with the river and worship the Narmada as mata
(mother). Adivasi believe the sacred river is linked to the origins of the world, while Hindus
believe the Narmada is born of the body of Shiva and means ‘giver of bliss’ (Routledge,
2003).
India’s independence movement marked the beginning of the construction of large-scale
dams across the country, which were seen as a symbol of ‘nation-building virility’ (Chapman,
2007). In 1961, The Narmada Valley Development Project (NVDP) was created with the
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intention of constructing 30 mega dams, 135 medium-sized dams, and 3000 small dams,
submerging the entire Narmada River Valley (Routledge, 2003). India's first prime minister,
Jawaharlal Nehru, ignorantly called large dams the ‘temples of modern India’ (Withanage,
2005), and, certainly, he did not predict that dams would later be acknowledged as India’s
greatest planned environmental disaster, or that such projects would later be viewed as
‘environmental dynamite’ (Chapman, 2007).
The NVDP is responsible for the displacement of almost 30 million people throughout the
Narmada Valley. The Sardar Sarovar Project (SSP), just one of the mega dams, has
submerged 86 088 acres of agriculturally productive land (Routledge, 2003). The damming of
rivers continues to be a highly contentious subject across the world, particularly with dams
being perceived as being among the ‘oldest landmarks symbolising human’s triumph over
nature’ (Nuera, 2005). While dams were conceived with positive ideals, including the
provision of irrigation, hydropower and water security, their negative implications are implicit
in today’s society. Dams are indisputably destructive and ‘alter hydrological cycles and
physically and economically displace people’ (Nuera, 2005).
The diverse communities of the Narmada Valley lived sustainably for hundreds of years, but
the damming of the river dramatically changed their way of living in all aspects of their
existence. Narsing Munga Vadvi, a farmer in regional Domkhedi, reflected on these changes
in 2000 stating that ‘Because of the dam nothing is predictable, because the water is not
flowing anymore and it depends on water released from the upper dams. Therefore, it brings
changes to traditional knowledge of how the river behaves — the knowledge system of the
river’ (Routledge, 2003).
In 1985, the damming of the Narmada sparked the beginning of the Narmada Bachao
Andolan (NBA), the social movement in India that had been actively fighting against the
dams with determination and non-violent protests. With the support of the NBA, the
communities of the valley became symbols of a global struggle against this unjust
development, and the NBA ‘emerged as one of the most dynamic struggles in contemporary
India’ (Chapman, 2007). The NBA acknowledged the rights of the Adivasi people over the
land. The movement also brought wider attention to the environmental implications of the
dams. The organisation functions on multiple levels ranging from working directly with
Adivasi communities to facilitating national and intentional campaigns in times of crisis. The
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reference and scope of the organisation means it is able to mobilise thousands of people at
relatively short notice to galvanise non-violent protests. While the communities are at the
core of the NBA, the network is governed by a diversity of proficient activists who have been
strategic about the dissemination of information and the alliances that have formed with the
organisation over time.
Despite the fact that there is criticism of the NBA the positive influence of the organisation is
undeniable. Among the most significant initiatives has been the establishment, in 1991, of
Jeevanshalas (Schools for life) as part of the Nav Nirman initiative for Adivasi children
(Routledge, 2003). While the schools provide traditional education, they also recognise and
teach Adivasi language and knowledge systems in an innovative format relevant to the
community and culture. The communities acknowledge the positive impact these schools
have had on their children, and this has inspired a younger generation of activists, many of
whom aspire to educate others and passionately continue the initiatives of the NBA. Medha
Patkar, a revered activist at the helm of the NBA, commented that ‘the Jeevanshalas teach
us how tribal communities, despite being deprived and neglected by the state, can develop
their own methods of teaching and syllabi. This allows communities to provide education that
is locally relevant and not standardized as dictated by needs of urban capitalism’ (Padvi,
2011).
In addition to the educational benefits, the unique school model has attracted wider attention
to the movement, and has also featured in a documentary directed by activist and film-maker
Manasi Pingle, titled Jeevan shala: School of Life, which has been screened internationally
and received awards. The complexity and scope, overall, of the NBA has sparked a diversity
of artistic responses, many of which have been responsible for its international exposure.
While these mostly revolve around documentary films, perhaps one of the most influential
responses was Arundhati Roy’s (1999) article ‘The Greater Common Good’. This essay
echoes the intentions of the NBA movement, while Roy’s skillful writing creates a passionate
and compelling insight into the devastating effects of damming the Narmada.
The most notable films include: K P Sasi’s Narmada: A Valley Refuses to Die (1990); Ali
Kazimi’s Narmada: A Valley Rises (1994); Simantini Dhuru and Anand Patwardhan’s A
Narmada Diary (1995); Anurag Singh and Jharana Jhaveri’s Kaise Jeebo Re? (1997);
Franny Armstrong’s Drowned Out (2002); and Words on Water (2002) by Sanjay Kak. These
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films each provide a fascinating account into the Narmada Dams movement and contribute
towards the nation’s emerging conversation about justice. The creative responses emerging
from this movement are inspiring and it is acknowledged that these filmmakers have played a
role in shaping the global exposure. In an interview about his film, Sanjay Kak recently said:
I see the struggle against big dams in the Narmada valley as a centre-piece in the
development of a major strand in contemporary Indian politics, with a significance
beyond that particular valley, or those thirty-odd dams. The success or failure of the
Narmada Bachao Andolan (Save the Narmada Movement) in actually stopping the
dams is important, but it’s not everything. From the mid-1980s the NBA was at the
forefront of excavating a way of looking at issues of ecology, politics and economics,
as if they were all interconnected, and they managed to do this with a very open
platform, where people from all kinds of backgrounds were able to participate and
contribute to the articulation of this argument. And, almost from the beginning, Indian
documentary film-makers were engaged with mirroring these arguments and playing
a part in how they were perceived. (Demos, 2013)
While there have been music compositions distantly affiliated with the movement, the most
prominent sounds of the Narmada lie at the core of the NBA movement. Commonly referred
to as naras (slogans), these vocalised recitations have become synonymous with the NBA
and underpin the satyagraha (non-violent protests). The naras often occur in a call and
response format, with slogans about the demands of the people. They have a variety of
functions within a satyagraha that include lifting the energy, punctuating speeches,
encouraging participation, and welcoming activists into a community (Routledge, 2003).
My initial research into the translation of the most prominent naras revealed that they were
often politically charged and highly provocative. Examples include ‘Vikas cha me yeh,
vinaash nahi’ (We seek right development, not destruction), and ‘Jangal jangal dubadta, rupa
thanin kay karta’ (You are submerging forests, what’s the point of planting trees?). The naras
are taught in the Jeevanshala schools and it’s both confronting and captivating hearing
young children passionately shout naras such as ‘Koi nahi hatega, bandh nahi banega’ (We
shall not move, the dam will not be built), ‘Jungal jameen kuni chee, amri chee, amri chee’
(To whom does the forest and land belong, it is ours, it is ours), and ‘Doobengeh par
hatengeh nahi’ (We shall drown but we shall not move). While some naras carry inherently
tragic undertones, they are intended as a collective expression to unify the movement. As
Routledge (2003) eloquently states, ‘Naras run like a river through the Andolan’s political
practice’. For communities that do not necessarily share the commonality of language naras
are so engrained in the culture of satyagraha that they often become a shared voice. The
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significance of the naras formed the initial inspiration for a sound piece, but their complex
functionality would require experiencing them in cultural context before the creative response
extended beyond an idea.
The extensive literature on the Narmada offers insight into the tragic ramifications of
damming the river, but it rarely explores personal stories, specifically the positive narratives
of hope from the Adivasi communities. While the last twenty-five years had seen a diversity
of creative responses, I certainly felt there was scope for artistic responses of a more poetic
nature, drawing on stories and experiences directly from the communities. Obviously, finding
these stories would require reaching beyond the literature and venturing into the heart of the
Narmada Valley.
6.2.3 In the Field: Narmada Valley, North India
In November 2011, one year after The DAM(N) Project was conceived, the three
collaborating Australian artists travelled to North India to begin the first creative development
residency. I was joined by our producer Jehan Kanga, and S. Shakthidharan our filmmaker
and digital artist. Our initial days in India were spent in Bangalore working with the Attakkalari
Centre for Movement Arts on the preliminary creative development with dancers. The
company had selected Sylvester Mardi and Meghna Nambiar, two of their repertory dancers
to travel with us to the Narmada Valley to meet the communities and create site-specific
choreography. I was somewhat sceptical of Jehan’s confidence in our unplanned travel
itinerary, but he was adamant it was the best approach. On the first day we were propelled
into the communities of the NBA and found ourselves interviewing key activists at the NBA
headquarters in Badwani, Madhya Pradesh. We discovered there was a satyagraha
happening in the nearby town of Jobat, so we immediately made plans to visit the site.
Arriving at the satyagraha induced in me a mixture of nerves and excitement. Naturally, I was
pleased we had found a satyagraha, as we could easily have for travelled for days without
discovering one. Yet, I was also slightly apprehensive about how the community would
respond to our project. The NBA are constantly interrogated by journalists, who are notorious
for spending just a short time with the activists in order to capture a superficial story.
Understandably, the communities are tired of this approach, and, while our project was
different, there was no reason for community members to support our ideas or even agree to
interviews. Although this project was driven by a creative vision, I knew I wouldn’t be
confident going ahead with the development if we had a negative response from community

	
  
124	
  

at the satyagraha. It was important to me that the communities knew why we were there and
what we were planning to do with the material we collected.

Figure 26: The DAM(N) Project, Narmada Valley
(photographer: Leah Barclay and S. Shakthidharan, 2011)

The core members of the NBA are evidently media trained and certainly not afraid of
cameras and microphones. Many also have an understanding of the value of artistic
response, particularly for documentary films. They often view filmmakers in the same light as
political activists, which in many cases is an appropriate observation as there are frequently
shared intentions. We didn’t see ourselves as activists, but I was certainly passionate about
the role interdisciplinary art could play in social activism and cultural change, which is at the
heart of The DAM(N) Project. As the role of the activist is a lifetime of relentless fighting and
commitment, it was impossible to regard our concept as being anywhere near that of the
involvement of the activists working with the NBA or to have the same impact. Ravi Agarwal,
an artist and environmental activist working with the NBA, was recently quoted saying:
Artistic practices for me are informed by the same ideas that also inform activist
interventions, though they may acquire very different forms. Artistic practices work in
a frame of creating ‘objects’, which then become free-floating. Activist practices are
rooted in specific issues and have an agenda of making an impact. For me artistic
practices have the space for contemplation and reflection on complex issues and can
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evoke a different set of responses than activist work. I do not see artistic practices as
‘functional’ but as expressions. For me, both forms are very important and intermingle
in subconscious ways. (Demos, 2013)
This quote provided a strong grounding for what we were trying to create through The
DAM(N) Project. It was about immersing ourselves within these communities and responding
in a way that was both poetic and enlightening through a variety of artistic media.
Fortunately, our team was welcomed at the satyagraha, and greeted by several activists
including Shrikanth, who appeared genuinely interested in our intentions. The satyagraha
was located in an open field, with almost 200 people living in a makeshift tent held together
with plastic tarps and ropes. While we stood in the field discussing our project, the children
were running past with big smiles to gather in the tent behind us. Seated in rows with their
legs crossed, they began shouting naras across the valley. I was immediately disengaged
from our conversation with an urge to retrieve my recording equipment from the car and
capture this moving soundscape emanating through the valley. Shrikanth seemed to sense
my fascination with the naras and encouraged me to record the children. We had been at the
satyagraha for less than an hour, and I would have never intended to begin recording so
soon, but the unpredictable nature of this trip was running through my mind. I felt compelled
to record this moment, because it may be our only experience of the naras.
I retrieved my small recorder and a tripod and ventured towards the group of children. I was
under the watchful eye of a number of the families at the satyagraha, who were
understandably inquisitive about my intentions. The children didn’t seem remotely concerned
about the microphone; many began to shout louder with fiery gestures pumping their fists in
the air. The first naras I recorded was ‘Adivasi ekta zindabad, zindabad zindabad’, which
translates directly to mean ‘Victory to tribal unity, victory, victory’. I wondered if this was a
daily occurrence for the children, or if they were prepared for these moments when outsiders
arrived at the satyagraha. I discovered not only was it a daily occurrence, but the children
would recite the naras at various intervals throughout the day, and enjoyed actively
participating in the satyagraha.
The experience of the satyagraha was enlightening, it felt like we were welcomed into a
family and encountered the surface of a vibrant community. Despite the utterly tragic
circumstances of this event, the children appeared happy and the families seemed to be
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living harmoniously with essentially no shelter and limited supplies of food and water. Later
that night some of the dreadful circumstances and heartbreaking stories were revealed
around the fire, and it was difficult to stay composed while holding a microphone and hearing
the translations. I felt guilty about my privileged lifestyle, but equally driven to create an
artistic response that would be capable of telling these stories and empowering this
movement. We all commented on the similarities between India and Australia, in how
governments have atrociously treated Indigenous populations, particularly when it comes to
land rights.
By the end of our interviews everyone at the satyagraha was gathered around the fire and
they joined in singing naras to mark the end of this experience. There was certainly an
intangible quality to the naras. The children’s eyes lit up and the collective voices of the
people created something so captivating it was almost impossible to articulate. After this
experience, and while my microphones were still on, I asked Shrikanth about the translation
of the naras they had just sang. He said, ‘These are all struggle songs, each stanza, it's
about your land has been submerged, you must stand up and fight, your jungle has been
submerged, stand up and fight, your gods and goddesses have been submerged’. He
finished by saying, ‘You must stand up, you must wake up, you must fight’. I was struck by
Shrikanth’s translation and the experience of hearing these naras in cultural context. I knew
this was the beginning of an important project.
While I was recharging my recording equipment the following day, I was listening to the initial
satyagraha recordings and immediately began editing the interview and processing the naras
with the sounds of the Narmada river. I instinctively knew Shrikanth’s voice would be the first
to speak in the initial composition, and the naras would be the unifying sound source
underpinning it. I was concerned by the possible issues of cultural appropriation and wanted
permission to process and edit the naras. As an outsider, I didn’t want to be disrespectful to
this sonic material that was clearly integral to the NBA movement. I completed the first
sketch in our hotel room over a few hours; the sketch weaved the naras with Shrikanth’s
voice and a processed hydrophone recording from the Narmada. It was important to me to
gain this initial permission, so when we returned to the satyagraha I played the recording to
Shrikanth and a number of the other activists on headphones. They appeared enthusiastic
and Shrikanth, in particular, was visibly happy to hear his voice in this context. This initial
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sketch created on location was essential in sparking the aesthetic and direction of our artistic
responses, and it has featured in all of our creative outcomes to date.

Figure 27: Community Workshops, The DAM(N) Project, Narmada Valley, North India
(photographer: S. Shakthidharan and Jehan Kanga)

We continued capturing visual footage and field recordings in the affected landscapes. The
resulting source material is predominately from the regional area of Jobat, where we heard
stories and naras from more than 20 displaced groups who had gathered at the satyagraha.
In our initial encounters in Badwani we interviewed Dayal Solanki, a young Adivasi whose
story became a thread for our journey. He accompanied us to the extremely remote village of
Badal, one of the most agriculturally productive regions in India that is now almost completely
submerged. We stayed with Dayal’s family in a small wooden shelter on the ridge of a
mountain overlooking their flooded land. His family welcomed us and shared their story.
While these experiences echoed the heartbreaking encounters we had heard at the
satyagraha, it was particularly challenging listening to a family in their barren landscape that
was once so abundant. The dancers responded to Badal through site-specific choreography
at submerged sites, in this instance I was able to record their feet disrupting and breaking the
rough soil where Dayal’s family home once stood.
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Figure 28: Creative Development, The DAM(N) Project
(photographer: S. Shakthidharan, 2012 and Richard Newport, 2013)

My approach to field recording in this location became quite intuitive, I wasn’t seeking
particular sounds but rather exploring what emerged in the valley. The sparse and unsettling
soundscapes of the submerged Badal village were juxtaposed with children playing and
singing on the cliffs. During the day, I offered the children my recording equipment, and they
took great pleasure in recording each other throughout the afternoon. Later that night, I
ventured out recording along the edge of the cliffs and found the silence across the valley
quite disturbing. When I was about to stop recording I heard soft footsteps in the distance
that appeared to be following me along the cliff face. It was too dark to see more than a few
metres, so I sat on the side of the cliff pointing my microphones directly towards the water. It
was virtually silent, but I could hear distant voices in the opposite valley, while the footsteps
and whispers gradually came closer behind me. I realised it was Dayal’s younger sisters,
who came and sat either side of me and started softly singing naras directed towards the
water. This was such a surreal experience I could hardly move. The two girls happily took the
microphone and giggled as they recorded their voices in the moonlight. I had assumed they
had come at night because they were too shy during the day when they were around their
older brothers and the other children of the valley. I found out later that they had been
following me most of the evening and were making sure I was safe. It was quite peculiar to
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think that these young children had taken responsibility for me, but it was clear the children of
the Narmada Valley had different priorities and acted well beyond their years.
The following morning, after waking up surrounded by chickens and a large buffalo standing
over me, the soundscape had evolved along with the activities of the valley — families
cooking, birds fluttering around the shelters, and people emerging from various parts of the
valley heading towards the makeshift jetty. I managed to capture a wonderful recording of
Dayal’s father playing traditional bansuri flute, an unexpected occurrence that also included a
traditional dance. The experience of meeting Dayal’s family and staying in Badal remained
vivid in my mind for weeks after our trip, and has, undoubtedly, been profoundly influential in
the creative development of this project.
As with all of my creative explorations of rivers, hydrophone field recordings have become an
integral element to my practice. I’m always eager to hear beneath the surface of the river, as
the soundscapes reveal so many qualities, including the active marine life. Unfortunately, the
hydrophone recordings in the Narmada River featured very little marine interaction, similar to
the stagnant and lifeless bodies of water in the villages that were also virtually silent. I was
reminded of a quote from Bawabhai, an Adivasi from the village of Jalsindhi in the Narmada
Valley. He said the river had been silenced by the dam and lost its cleaning function, which
had led to illness in the community. ‘Narmada used to be a narrow, melodious river, where
we could walk down through the forests to its edge. Earlier the river was melodious — now it
has become a silent river’ (Routledge, 2003). The stagnant water now carried countless
viruses and diseases, which have resulted in many people fearing the water rather than
worshipping it.
While the pure hydrophone recordings provided limited source material, the soundscapes
with human interaction recorded from a boat were quite compelling. The sound of people
washing dishes and clothes on the riverbank, splashes as people climbed into the boat and
the creaking panels of the wooden vessel as we ventured down the river. The unpredictable
recordings of the hydrophone abruptly dragging along the riverbed from our moving boat are
not the most pleasing auditory experiences, but they captured some of the dystopian energy
of this landscape. While this is perceived as a distorted sound, and something I would
probably delete in other circumstances, I was compelled to make use of this recording in the
project.
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The other memorable field recordings were from the Jobat dam, one of the larger dams that
submerged 1216 hectares across 13 villages, allegedly displacing 595 families. The
recordings were captured during one of our final days in the Narmada Valley, when I was
suffering from a migraine, and we were all nearing exhaustion. While many of the Narmada
Valley field recordings captured vast spaces in tight timeframes, the recordings from the
Jobat dam have a different quality, most likely induced by a migraine haze. The initial
recording was a dripping tap creating a tiny pool of water near the stairs; I was mesmerised
by this rhythmic soundscape and began tuning into the subtle sounds surrounding the vast
dam. I recorded an old radio through the window of the security office, the bells around the
neck on a wondering cow, and my footsteps along an abandoned path towards the dam. The
metal steps along the dam wall acted like resonators propelling my footsteps along the
bridge. This sounded quite incredible through headphones and, consequently, I
experimented by sounding the stairs with various objects from the surrounding environment,
much to the amusement of our driver. Most of the recordings along the bridge were the
sound of flowing water, initially a light stream followed by an unexpected torrential deluge
surging out of the relatively small pipes. The vibrations through the bridge bounced back
from the water and stomping on the bridge created an explosive sound effect that echoed
across the dam. While I was slightly delirious during these recordings, they are some of the
richest soundscapes from the field trip and have featured heavily in the artistic responses.
6.2.4 Sounding Zameen: Acousmatic Composition
Zameen is a Hindi word meaning ‘land’. It is a word that has become synonymous with
Narmada movement and with the submergence of the valley. It is also the title of the first
major production resulting from The DAM(N) Project and the foundation for Sounding
Zameen, an acousmatic composition submitted in this creative portfolio. The outcomes so far
include sound installations and audiovisual performances that all connect with Zameen, a
holistic project that integrates innovative technology, diverse community perspectives, and
true stories of resilience to create an immersive performance combining projections,
choreography, and multichannel soundscapes. Zameen features live performances from
dancers Ronita Mookerji and Sylvester Mardi, from the Attakkalari Centre for Movement Arts,
multichannel immersive soundscapes, and triptych visuals created by S. Shakthidharan.
The work is divided into four different movements, ‘Jobat’, ‘Badal’, ‘Submergence’ and
‘Hope’, with the addition of Narmada Prelude, a site-specific opening for each performance.
Each movement of the work draws from our experiences on site, ranging from abstract
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explorations of the powerful Narmada River to the heartbreaking naras sung by the children.
Unlike similar interdisciplinary projects, where the auditory elements might function in a
supporting capacity for the visual material or to heighten the emotional impact of the
choreography, the first stage of Zameen was to compose the soundscapes. The
soundscapes then provided inspiration for the creation of the visual media. While we
collectively discussed the structure and thematic of the work, I was left with the daunting task
of filtering through our source material and conceiving an electroacoustic world that would
drive this production, creating a delicate balance between artistic response, sensitive
storytelling, and personal encounters.
Spanning 12 minutes, the first movement, ‘Jobat’, begins with the sketch created on location
featuring Srikanth’s voice and the initial naras. The movement continues with recordings from
the satyagraha processed with hydrophone samples captured along the Narmada. ‘Jobat’
fades into the subsequent movement with pure field recordings in Badal at dawn. The
soundscape sustaining the second movement, ‘Badal’, is a processed and elongated
recording of Dayal’s father playing traditional bansuri flute, this is layered with Dayal’s sisters
singing naras on the cliffs and the sparse and unsettling soundscapes of the submerged
village. The pure environmental field recordings are contrasted with material where I actively
sounded the land, ranging from footsteps and voices to striking objects in various locations.
Every sound heard in Zameen is sourced directly from the Narmada Valley and sculpted
intuitively in response to its natural auditory qualities. The realisation of Zameen’s sound
world is abstract and inherently experimental, making it unpredictable and at times
challenging to experience. This is most apparent in the third movement, ‘Submergence’,
where every sound is drawn from the Jobat dam recordings and processed into a dense and
volatile soundscape. ‘Submergence’ concludes with the distorted sound of the hydrophone
dragging along the Narmada riverbed before emerging on the surface. While this
composition functions successfully in an acousmatic setting, the addition of
S. Shakthidharan’s emotive visuals delves deeper into the abstract world of ‘Submergence’
and intensifies the sonic language. The addition of choreography effectively brings to life the
fixed media, creating a captivating hybrid performance that has been described as
‘Mysterious, beautiful and utterly captivating’ (Parramasala, 2013).
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The final movement, ‘Hope’, is essentially a recapitulation of the entire experience, which
acts as an auditory cleanser after the intensity of ‘Submergence’. The gentle return of the
children’s determined and passionate voices is somewhat relieving after metaphorically
dragging along the depths of the riverbed. The only time the naras are heard raw in the entire
composition is in the final moment of the performance when the children’s unaccompanied
voices fade into the distance. The abstract and experimental nature of the work creates a
world that doesn’t directly represent the devastation of the damming of the Narmada River;
instead, it delves into the heart of a remote Indian community fighting for its way of life. It
explicitly leaves elements open for personal interpretation; however, the unprocessed voices
in the final moments underscore the reality of this project and the sincere cries of the children
who continue to fight with veracity and hope.
The live performance is about one hour in length, while the acousmatic piece, Sounding
Zameen, presented in this creative portfolio, is six minutes in length. The acousmatic
composition reflects the structure of the live performance, but concentrates on the sonic traits
from each movement for a much shorter duration. This is presented alongside a fixed
realisation of the Narmada Prelude, a four-minute composition that evolves during each
performance featuring prominent voices in the movement. These compositions are individual
creative artefacts, which also function within the broader creative outcomes from The
DAM(N) Project and contribute towards the creative vision of this multi-dimensional initiative.
During our initial trip to the Narmada Valley we facilitated workshops and encouraged the
children to tell stories from their perspectives by collecting images, video and sound. We
have plans to return to the communities and develop capacity building programs that will
enhance our creative endeavours. The DAM(N) Project seeks to connect global communities
around the common concern of global water security and reveal the ramifications of
damming rivers that hold cultural and spiritual significance for the local communities
worldwide.
The process of creating Sounding Zameen highlights the richness that engaging with
communities and their stories brings to artistic practice. While the initial stage is topically
based on the relationship between water security in Australian and India, the long-term vision
for The DAM(N) Project expands into other communities and cultures worldwide. This project
further highlights the impact of the Sonic Ecologies framework on my artistic practice, where
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creative outcomes have become more clearly an expression of a broader personal creative
vision, and articulated with social purpose within a natural and cultural environment.
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CHAPTER 7: BIOSPHERE SOUNDSCAPES
AND WHAT LIES AHEAD
The portfolio of original projects presented in this doctoral research is chronologically
positioned within the development of my research from 2009 to 2013. The projects
demonstrate how the findings and the Sonic Ecologies framework assisted and articulated
my creative practice and research question. In order to reflect on the future implications of
this research I felt it was necessary to include a project conceived and developed with the
knowledge and experience gained from this process and the implementation of the Sonic
Ecologies framework. The resulting project is Biosphere Soundscapes, a concept inspired by
the evolution of my research, and which resonates with the first projects in the Noosa
Biosphere Reserve.
Biosphere Soundscapes is a large-scale interdisciplinary art project grounded on creative
possibilities of soundscape ecology, an evolving field of biology used to record environmental
patterns and changes. This project aims to inspire communities across the world to listen to
the environment and reimagine the potential of International UNESCO Biosphere Reserves
as learning laboratories for a sustainable future (UNESCO, 1995). Prior to the final
conclusion, this chapter presents the background and preliminary outcomes from Biosphere
Soundscapes and introduces Dolphin Cove, the first resulting composition.

7.1 Biosphere Soundscapes
In designing this project, it was crucial to revisit the five components of the Sonic Ecologies
framework, namely, site-specific subject matter, multi-platform dissemination, community
engagement, interdisciplinary partnerships, and a long-term strategic vision.
The most prominent element to explore further was harnessing the power of virtual platforms
to facilitate global accessibility for multi-platform dissemination of the creative outcomes. I
was also interested in exploring deeper methods of integrating community engagement into
the outcomes of the project. When drafting the project, I identified that creating
interdisciplinary partnerships and strong networks around the project was essential to its
future.
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The most successful strategy, which resulted from the community capacity building stage,
was to provide a key community leader with low-cost digital field recorders, and to design a
web platform enabling the community to continue creating and uploading content. The digital
platform stimulated the Biosphere Soundscapes project and highlighted the future
possibilities of the Sonic Ecologies framework.
Biosphere Soundscapes resorts to a network of site-specific electroacoustic music projects
and is embedded in multi-layered community-engagement processes within the global
biosphere reserves. This evolving process is implemented by sound artists; the content
generated is placed in a virtual network of global biosphere reserves via Google Earth™
technology, and then shared though the Biosphere Soundscapes community sound map on
the project website (http://www.biospheresoundscapes.org). The process and creative
outcomes are delivered by a core team of artists and advisors, who are intent in acting as
catalysts for a global participatory environmental project that is accessible to anyone with an
internet connection. The participating artists share a growing sense of environmental
awareness and deeper involvement with the values held by both the host and linked
communities.
Biosphere reserves, composed of 621 sites in 117 countries, are recognised by UNESCO's
Man and the Biosphere (MAB) programme to promote sustainable development based on
local community efforts. Because the reserves seek to reunite the conservation of biological
and cultural diversity to nurture the relationship between people and nature, they are ideal to
test and implement innovative approaches to sustainability. Biosphere reserves also
participate in international collaborations through sharing knowledge, exchanging
experiences and building capacity for interdisciplinary projects and partnerships. According
to the Madrid Action Plan for Biosphere Reserves (UNESCO, 2009), the key goals of a
biosphere reserve include: promoting the conservation of the environment, including
landscapes, ecosystems, species, biological and cultural diversity; and advocating
sustainable development, community resilience and promoting community adaptation in
response to climate change. The intention is also to engage in research, monitoring and
learning activities related to conservation and sustainability, and to share knowledge, locally,
nationally and internationally (UNESCO, 1995). I believe environmental electroacoustic
music projects, developed within the frameworks of community engagement, can contribute
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towards each of these goals. Biosphere Soundscapes is the first major international project
connecting the soundscapes of global biosphere reserves.
The principles operating in Biosphere Soundscapes stem from the creative possibilities of
soundscape ecology, a field of practice where researchers record a given habitat to analyse
the health of that environment. Soundscape ecology shares many parallels with other fields,
including bioacoustics and acoustic ecology. The process of working with each biosphere
reserve is modified depending on the collaborating artists and the accessibility of the local
community, but in any case it is grounded in the Sonic Ecologies framework. In some
instances the process involves sound laboratories, artist residencies, and extensive
community engagement, while in other cases the key member of the community concerned
with the biosphere reserve can generate content independently and engage via the website.
The on-site community engagement tools evolved depending on the accessibility of the
environment. The most successful tools throughout this research included community sound
walks, participatory field-recording sessions, capacity building workshops, and providing
access to the appropriate technology for the community to remain engaged in the process.
The virtual platform, developed in collaboration with the Australian cultural development
agency Feral Arts, is built with three fundamental systems in mind. The first is the Biosphere
Soundscapes residencies, the core activity in implementing this global project. All of the
sound, text and imagery from the Biosphere Soundscapes residencies are geolocated on the
interactive biosphere map, and are also available through a timeline feature to trace the
history of the project and compare the soundscapes. The second system is the Biosphere
Soundscapes laboratory, which is a more specific structure with research questions about an
environmental issue within the proposed biosphere reserve; it provides a separate virtual
interface that will be used for biodiversity analysis. The final system is the Biosphere
Soundscapes community, an accessible online platform for anyone to generate content,
download educational resources, and engage in the global possibilities of the project.
The first two systems are curated online platforms, while the accessibility of the Biosphere
Soundscapes community provides real-time interaction and engagement for anyone with
access to an internet-enabled device. The three systems combine in the Biosphere
Soundscapes map, which is a constantly evolving interface that draws attention to the
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changing conditions of the sonic environment in each given location. In the future, the digital
platforms will enable a biosphere-networked performance, live streaming tools, the ability to
mix soundscapes in real time, and the ability to compare climates and environmental
changes. This will also provide access to soundscapes currently at risk, allowing virtual
collaborators opportunities to explore the sounds of central Australia, the Amazon jungle or
Kenya’s Mount Elgon, all within an accessible interface.
Biosphere Soundscapes was conceived in 2012 and received concept development funding
from Arts Queensland (Regional Arts Development Fund) to deliver a pilot project in the
Noosa Biosphere Reserve. The first research laboratory for Biosphere Soundscapes was
launched on World Listening Day 2012 (July 18), with a field-recording laboratory in the
Noosa National Park, a forum of international sound artists, and a pilot sound map. The
project has since involved multiple research laboratories and the development of specific
projects for global community engagement and collaboration, such as master classes with
American sound artist Andrea Polli and the Australian Forum for Acoustic Ecology in the
Noosa Biosphere Reserve. There are currently three international residencies in
development in Australia and India, and ten Biosphere Soundscapes laboratories being
developed across five continents under my artistic direction.

Figure 29: Biosphere Soundscapes Launch, Noosa Biosphere Reserve
(photographer: Jemma Darlington and James Muller, 2012)
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In addition to the virtual outcomes, Biosphere Soundscapes involves live performances that
add deeper dimensions to the resulting compositions. The live performances draw on the
sound marks from the specific biosphere and juxtapose field recordings to reveal the
dynamic contrasts in international biosphere reserves. In our current state of ecological
uncertainty, the Biosphere Soundscapes’ performances invigorate electroacoustic music as a
tool for environmental awareness, community empowerment, and cultural change. As the
field of soundscape ecology reaches other scientific disciplines, the Biosphere Soundscapes’
live performances also introduce the creative possibilities of soundscape ecology.
In January 2013, Dolphin Cove, the composition presented in this doctoral research was
created in the Great Sandy Biosphere Reserve in Queensland. It is the first creative outcome
resulting from the Biosphere Soundscapes laboratory in the Great Sandy Biosphere
Reserve. The work was initially presented as a live performance at the 2013 International
Computer Music Conference in Perth, Western Australia, in August 2013. Dolphin Cove is
located in Tin Can Bay, Queensland, Australia, in the centre of the UNESCO listed Great
Sandy Biosphere Reserve. This composition features a series of raw and processed field
recordings of three Indo-Pacific humpback dolphins and snapping shrimp (Alpheidae) in Tin
Can Bay.

Figure 30: Leah Barclay recording at Dolphin Cove, Great Sandy Biosphere Reserve, Queensland
(photographer: Sandra Barclay, 2013)

The Indo-Pacific humpback dolphin was removed from the vulnerable species list in New
South Wales in 2002, but is still listed as being rare in Queensland. This particular pod of
dolphins have been visiting the cove for the past thirty years and are often hand fed by the
local residents and visiting tourists. Their sounds are characterised by burst-pulses, clicks
and whistles that can range from 1.2 kHz to 20 kHz. The recordings were collected over
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several days with an Aquaear CR30-40 Hydrophone and ZOOMH4 digital recorder. As the
dolphins are relatively tame I stood recording waist deep in the water as they circled and
inquisitively explored the hydrophone. The resulting composition sculpts the fragile acoustic
environment of the Great Sandy Biosphere Reserve through an exploration of the renowned
marine life of Tin Can Bay.
Biosphere Soundscapes, although still in preliminary stages of development, highlights the
potential role composers and sound artists could play in raising awareness and calling
attention to the environmental crisis. This project is designed to inspire communities across
the world to listen to the environment and re-imagine the potential of biospheres as learning
laboratories for a sustainable future. This project combines art, science, technology, and
communities to raise the voice of the biosphere reserves across the world and inspire a
global audience to listen.
In the context of this research, Biosphere Soundscapes speculates about the future
implications of the Sonic Ecologies framework and the expansion of my doctoral research.
Through the process of developing this project I realised that UNESCO Biosphere Reserves
are sites managed by passionate communities that are inspired to explore new approaches
to the conservation of biological and cultural diversity. They are ideal locations to test and
demonstrate innovative approaches to sustainability and represent an ideal model for
experiences of cultural immersion. UNESCO has recognised the value of this project and is
now supporting the development of Biosphere Soundscapes as the first major soundscape
project connecting biosphere reserves.
While Biosphere Soundscapes concludes my doctoral research it is also the beginning of a
larger international research project that incorporates the outcomes and implications of my
research. I feel deeply enthused by the interdisciplinary nature of this project. The
soundscapes are providing valuable scientific information that can be used for biodiversity
analysis while offering infinite possibilities for creative outcomes. In reflecting on my research
question — ‘How can electroacoustic music composition contribute to environmental
awareness and engagement?’ — I believe Biosphere Soundscapes demonstrates an answer
to this question on a micro and macro level, in addition to validating my research outcomes.
Biosphere Soundscapes is an example of combining passionate community engagement
with the infinite possibilities of creative technology to inspire a culture of listening and
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environmental awareness. It provides a platform for artists and global communities to create,
collaborate, engage and listen, and, in turn, expose, in a meaningful way, the possibilities of
electroacoustic music composition to a wider audience.

7.2 Conclusion
This research set out to explore electroacoustic music’s ability to contribute towards
environmental awareness and engagement. This study has identified the importance of
listening, and the value of creativity in inspiring connections to the cultural and natural
environments, particularly in regard to ecological crises. From the Vedic chants in the
backwaters of Kerala, South India, to the interactive sound maps connecting continents,
these interrelated projects examine the creative possibilities of sound in the natural
environment and for the communities that inhabit them. As the impending threat of climate
change prevails, my social conscience as an artist has expanded. I am increasingly
determined to exploit my creative practice to assist communities and cultures in adapting and
facing together the ramifications of climate change. From my research, I came to understand
that environmental electroacoustic music can be a ‘call to action’ and may play a part in any
changes to come, particularly when created in cultural immersion and integrated through
community engagement. As Canadian philosopher Marshall McLuhan said, ‘I think of art, at
its most significant, as a DEW line, a Distant Early Warning system that can always be relied
on to tell the old culture what is beginning to happen to it’ (McLuhan, 1994).
As practice-led research, the portfolio of electroacoustic music compositions is the core of
this doctorate. The supplemental DVD expands ideas from the exegesis, further articulates
the intentions and findings from each project and offers extended layers of informal discourse
into the creative works. Each composition is a stand-alone creative artefact that is ingrained
in an overarching exploration of my research. Throughout the research process it became
clear that the community engagement and creative-development process were extremely
valuable in formulating preliminary responses to my research question. I believed that
embedding the electroacoustic music project in a multi-platform community-engagement
process, through a process of cultural immersion, was essential in contributing towards
awareness of the environmental issues facing the community in question. This resulted in the
development of the Sonic Ecologies framework, a fundamental method of implementation
that informs and organises my practice-led creative results.
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As stated at the beginning of this exegesis, my compositional practice initiated from the
western classical music models, and my previous research revolved around acousmatic
theory and analytical methods for electroacoustic music. This doctorate extended my
creative practice and exemplifies my true passion for the possibilities of music composition
as an agent of cultural change. For these reasons, the supporting exegesis did not seek to
offer a critical analysis of each composition but rather situates them within their cultural
context and environment. Each project transpired with its own set of challenges, difficulties,
findings and realisations. The works are each grounded in their thematic inspiration, framed
through the cultural context, and highlight the escalating significance of the natural
environments on my personal creative development.
The research began with two major projects in the UNESCO-listed Noosa Biosphere
Reserve on the Sunshine Coast of Queensland. The first project Eco Sonus, was a sitespecific environmental sound installation created in cultural immersion that taught me about
the value of community engagement and multi-platform dissemination. The second major
project, Cypress Trilogy, was an immersive interdisciplinary performance that involved
multichannel soundscapes, live performers with evocative lighting, and visual projections.
This project was valuable in broadening my collaboration with Indigenous artist Lyndon Davis
and in expanding my approach to creatively responding to the environment. The Sound
Mirrors project is the centrepiece of this research and involved travelling to different parts of
the world to engage with significant rivers and their surrounding communities. The immersive
experience involved field trips, intensive study of local music traditions, and rich
collaborations that were profoundly influential in grounding my creative practice and offering
perspectives on environmental values in different cultures. Sound Mirrors resulted in an
immersive sound installation, and eleven electroacoustic compositions that each explored
the voice of a significant river system through environmental electroacoustic music.
Rivers Talk was an opportunity to collaborate with Dr Ros Bandt, a composer who was
extremely influential in my early research. The collaborative project involved weaving
elements of Bandt’s iconic 1996 composition Voicing the Murray with fragments of my
electroacoustic work based on the Noosa River to create a new experience inspired by
contemporary river ecology. My intensive immersion into the sonic environments of the
rainforest during the Mamori Sound Project residency in Central Brazil resulted in the
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acousmatic composition Mamori Lake. This residency and the resulting creative work
enhanced my abilities to compose with environmental field recordings and was profoundly
influential in my approach to environmental listening.
I returned to India at a pivotal point in my research and was offered a serendipitous
opportunity to work with the communities of the Athirathram, an ancient Vedic ritual that is
believed to be one of the oldest surviving environmental rituals of mankind. This resulted in
Vedic Remnants, a composition that draws on source material from the ritual sites, and on
intimate field recordings with the Nambudiri Brahmin families of the Athirathram ritual. This
composition became the catalyst for a long-term interdisciplinary collaborative project,
designed to create awareness around the conservation and preservation of the Athirathram.
Narmada Prelude and Sounding Zameen were the first creative outcomes from The DAM(N)
Project, a large-scale collaborative art project that connects Australian and Indian
communities around the common concern of global water security. The compositions draw
on material from our first creative development journey into the Narmada Valley of North
India, capturing field recordings in the affected landscapes working directly with remote
communities. This project extended my capacity to engage in meaningful collaborations and
showcased the value of electroacoustic music as a tool for community empowerment and
social activism.
The final composition featured in this research is Dolphin Cove, the first creative outcome
from Biosphere Soundscapes, an interdisciplinary project that demonstrates the future
implications of the Sonic Ecologies framework. While each project had various realisations,
the compositions are presented in a fixed stereo format on three accompanying CDs as the
primary outcome for this doctorate. The supporting DVD functions as an audiovisual
reflection, presented as a creative artefact. The film did not intend to present a complete view
of each project, but rather it offers an insight into the creative development, by delving into
personal experiences in cultural immersion and connecting the projects into one fluid
experience. The DVD was not created as a stand-alone film, but rather as a supplemental
component of the creative outcomes. For this reason, it used a non-traditional documentary
format with my personal narrative weaving through the documentation and creative
explorations.
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This portfolio of projects forms a significant body of work in the field of environmental
electroacoustic music. Each project featured in this doctorate challenged the boundaries of
my comfort zone as an artist, explored new territories, and produced pivotal experiences that
will stay with me for life. The resulting compositions have been performed and exhibited
internationally over the last five years and have featured at many of the world’s forums for
electroacoustic music and acoustic ecology. I was extremely fortunate to receive a number of
awards throughout the duration of this research that supported the field trips integral to each
project. While these satisfying results and transformative experiences conclude my doctoral
research, this investigation has also solidified my passion and commitment as a practice-led
researcher.
Throughout the course of this research my practice has shifted from an internal creative
process to an expanded awareness and social consciousness, where creative outcomes
have become milestones in broader creative visions that have engrained social purpose and
cultural intent within a community and environment. As the world experiences the
ramifications of a changing climate, this research has demonstrated the value of artistic
creativity, the importance of environmental listening, and the possibilities of electroacoustic
music composition in contributing towards the broader issues of sustainability.
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APPENDIX 1: CREATIVE PORTFOLIO INDEX
CD 1: Eco Sonus and Cypress Trilogy 	
  

	
  
Track

Title

Instrumentation and collaborators

Duration

Location

1

Eco Sonus: Bell Birds

Field recordings at Floating Land 2009 by Leah Barclay

2:28

Australia

2

Eco Sonus: Lake Cootharaba

Field recordings at Floating Land 2009 by Leah Barclay

2:37

Australia

3

Eco Sonus: Totem Carving

Field recordings featuring Eric Natuoivi at Floating Land 2009

2:50

Australia

4

Eco Sonus: Wanjana

Featuring metal sculptures made by Steve Weis

3:46

Australia

7:15

Australia

7:05

Australia

3:36

Australia

5

Cypress Trilogy: Dusk

6

Cypress Trilogy: Darkness

7

Cypress Trilogy: Dawn

	
  

Guitar (Anthony Garcia), taegŭm (Hyelim Kim) and didgeridoo
(Lyndon Davis)
Guitar (Anthony Garcia), taegŭm (Hyelim Kim) and didgeridoo
(Lyndon Davis)
Guitar (Anthony Garcia), taegŭm (Hyelim Kim) and didgeridoo
(Lyndon Davis)

CD 2: Transient Landscapes: Select works from the installation Sound Mirrors

	
  
Track

Title

Instrumentation and collaborators

Duration

Location

1

‘River of Mirrors’

Didgeridoo (Lyndon Davis)

3:11

Australia

2

‘Everglades’

Guitar (Anthony Garcia)

2:33

Australia

3

‘Nakshatra: Divisions of the
Sky’

Mridangam (Subhash Kumar), ghatam (Sreenath T.S),
moorsing (Leah Barclay)

11:33

India

4

‘Ritual Bells’

Vocals (EarthMoments)

2:58

India

5

‘Triloka:Monsoon’

Violin (Sreeraj), moorsing (Leah Barclay)

11:11

India

6

‘Backwaters’

Vocals (Santosh Kumar)

4:35

India

7

‘Han River’

Taegŭm (Hyelim Kim), janggu (Yoonsang Choi)

15:06

8

‘Red Cliffs’

Pansori vocals (Jung Bong Park)

1:40

9

‘Shimmer’

Bawu, hulusi and percussion (Leah Barclay)

3:46

China

10

‘Liquid Borders’

Viola (William Lane)

4:05

Hong
Kong

11

‘Confluence’

Bass clarinet (Richard Haynes)

7:05

Australia

South
Korea
South
Korea

	
  
CD 3: Shifting Nature
‘Shifting Nature’ does not refer to a composition, it is used as a title to collate six compositions from interrelated projects.
Track

Title

Instrumentation and collaborators

Duration

Location

1

Rivers Talk

Didgeridoo (Lyndon Davis), cello (Louise King) and voices
from the Murray River and Noosa River

6:42

Australia

2

Mamori Lake

Field recordings from the Amazon Rainforest by Leah Barclay

8:22

Brazil

3

Vedic Remnants

Featuring the voices of Neelakandan Namboodri, Vasudevam
Namboodri and Shankaranarayan Akkithiripad Yajaman in
Kerala, South India

7:09

India

4

Narmada Prelude

Field recordings in the Narmada Valley, North India

4:24

India

5

Sounding Zameen

Field recordings in the Narmada Valley, North India

6:21

India

6

Dolphin Cove

Field recordings in the Great Sandy Biosphere Reserve

2:51

Australia
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APPENDIX 2: CREATIVE PORTFOLIO
PERFORMANCES AND EXHIBITIONS
Project

Event / Venue

Description

Date

Location

Eco Sonus

Floating Land 2009

Installation and live
performance

June 19 – 28, 2009

Noosa, Australia

Cypress Trilogy

Treeline Festival

Live performance

May 19 – July 4, 2010

Noosa, Australia

Cypress Trilogy

Woodford Folk Festival

Live performance

December 31, 2010

Woodford,
Australia

Sound Mirrors

Noosa Regional Gallery

Solo Exhibition

October 7 – November 21,
2010

Noosa, Australia

Sound Mirrors

Gallery of Modern Art,
Attakkalari India Biennial 2011

Solo Exhibition

January 28 – February 6,
2011

Bangalore, India

Sound Mirrors

Hearing Landscape Critically
Conference, Stellenbosch
University.

Solo Exhibition

September 9 – 17, 2013

Stellenbosch,
South Africa

Sound Mirrors

New Zealand Electroacoustic
Symposium

Live performance

September, 2009

Auckland, New
Zealand

Sound Mirrors

MuTech Underground: Acoustic
Ecology

Live performance

March 23, 2012

Brisbane, Australia

Sound Mirrors

Balance-Unbalance International
Conference 2011

Live performance

November 5, 2011

Montreal, Cananda

Sound Mirrors

Ear to the Earth: Meet Leah
Barclay

Live performance

October 5, 2012

New York
Sydney, Australia

Sound Mirrors

ISEA2013

Live performance

July, 2013

Rivers Talk

Ear to the Earth: Diffuse

Live performance

May 31, 2012

Rivers Talk

The Global Composition

Live performance

July 25 – 28, 2012

Rivers Talk

Australasian Computer Music
Conference 2012

Live performance

July 12 – 15, 2012

Mamori Lake

Ear to the Earth: Diffuse

Live performance

May 31, 2012

Mamori Lake

MuTech Underground: Acoustic
Ecology

Live performance

March 23, 2012

Brisbane, Australia

Vedic Remnants

Encounters Festival

Live performance

May 13 – 19, 2013

Brisbane, Australia

Dolphin Cove

International Computer Music
Conference 2013

Biosphere
Soundscapes live
performance

August 11 – 17, 2013

Narmada Prelude

MuTech Underground: Acoustic
Ecology

Live performance

March 23, 2012

Brisbane, Australia

Ear to the Earth: Meet Leah
Barclay

Live performance

October 5, 2012

New York

Namada Prelude &
Sounding Zameen

Encounters Festival

The DAM(N) Project
live performance

May 13 – 19, 2013

Brisbane, Australia

Namada Prelude &
Sounding Zameen

Floating Land 2011

The DAM(N) Project
live performance

May 31 – June 9, 2013

Noosa, Australia

Namada Prelude &
Sounding Zameen

	
  

Sydney, Australia
Germany
Brisbane, Australia
Sydney, Australia

Perth, Australia

163	
  

APPENDIX 3: ETHICAL CLEARANCE APPROVAL
The Griffith University Human Research Ethics Committee granted ethical clearance for this
doctoral research on the 15 June 2009. The clearance approved collecting visual and audio
material in the identified communities for the purpose of this doctoral research. The
clearance also approved the provision to conduct surveys and interviews with informed
consent. Due to the practice-led nature of this doctoral research, the surveys and interviews
were superseded over the duration of this doctorate and were no longer required as initially
outlined.
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APPENDIX 4: SONIC ECOLOGIES DVD TRANSCRIPT
This practice-led doctoral research is a journey into the creative development and dissemination of
seven ambitious electroacoustic music projects across the globe.
Eco Sonus is a multi-platform environmental sound installation commissioned for Floating Land 2009,
an internationally renowned art and environment event. The project was delivered as a live
performance and an interactive website, and involved a 10-day residency in the heart of the Noosa
Biosphere working with the local community.
The compositions are all sonic responses to the environment. I worked onsite, recording during the
day and composing at night. The resulting compositions range from abstract explorations of Lake
Cootharaba to sonic portraits of artists working onsite.
I facilitated field-recording workshops, sound walks and collaborative composition activities; and all of
the content was uploaded to the interactive website on a daily basis. This project was a powerful
experience in community engagement, and provided a platform to experiment with site-specific field
recording and methods of disseminating electroacoustic content in virtual environments. This project
proved that community engagement would be one of the most valuable tools throughout my research.
Most importantly this project demonstrated the value of working directly with the natural environment
in cultural immersion.
Cypress Trilogy opens with a collaboration with Gubbi Gubbi Dance group on the banks of the Noosa
River. The immersive performance was an opportunity to build on the interactive elements of Eco
Sonus and delve deeper into community collaborations and methods to engage a community in
environmental soundscapes.
The performance provides a rich tapestry of local history abstracted through the soundscapes. It
features Korean taegum artist Hyelim Kim, and guitarist Anthony Garcia.
Other collaborators included dancers Jeremy Neideck and Mary Eggleston, who were engaged to
replicate the graphic notation through choreography and body art. Live visualist James Muller assisted
with the development of interactive projections. Each layer was intended to draw the listeners deeper
into the immersive soundscape.
The hour-long composition has three distinctive movements: ‘Dusk’, ‘Darkness’, and ‘Dawn’, each
drawing on source material resulting from workshops, field recording sessions and community
interviews.
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The work explores the stories of the Noosa Biosphere Reserve and challenges the boundaries
between abstract and referential material. Cypress Trilogy was also a pivotal composition in
developing methods to work with biomimicry and sound.
The second major performance of Cypress Trilogy at the Woodford Folk Festival provided the
opportunity to recontexualise the work in a new environment. The structure and content remained the
same, while several new interactive layers were added to respond to the new location. These included
a prelude, which was composed collaboratively with participants in onsite workshops during the week.
The largest and most ambitious project of this research is undoubtedly Sound Mirrors, an immersive
sonic environment that responds to significant rivers across the world. Throughout 2009 and 2010, I
travelled through Australia, India, Korea, and China capturing the sound of rivers and their surrounding
communities. This project grew out of my life-long connection with rivers, and was fuelled by a desire
to explore rivers as the lifeblood of communities. I wanted to find a voice for the rivers through the
local soundscapes that form part of their cultural identities.
After completing three rivers compositions in Australia, building on the outcomes and relationships
from both Eco Sonus and Cypress Trilogy, I ventured to the backwaters of Kerala in South India to
begin working with the communities of the Pamba River.
The Keralan backwaters is a unique ecosystem fed by 38 rivers and meets the tidal waters of the
Arabian Sea. The Pamba River is the third-longest river in the in the state of Kerala and holds spiritual
significance for the communities that live on its banks.
The process varied from sculpting and layering field recordings on location to directly responding to
the environment with notated musical material. Although I had a clear set of methodologies ranging
from community interviews to compositional frameworks — I wanted to be guided by intuition in
cultural immersion and use the diverse field recordings as the foundation for each composition.
The realisation of this body of works was just as much about the cultural immersion as was is about
the creative process. The initial research also identified the necessity to understand and practise the
local music traditions in order to engage in meaningful collaborations. Therefore, the process also
involved intensive study with local musicians.
In the context of South India, I worked with Guru Subhash Kumar, a disciple of Karaikudi R.Mani, with
who I had studied carnatic percussion with for three years prior to the commencement of my Ph.D.
The four main carnatic percussion instruments were a strong focus in the Pamba river compositions.
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My other mentors and collaborators included carnatic vocalist Santosh Kumar and violinist Sreeraj.
The lessons revolved around both a deep understand of the theory and practice of carnatic music and
its relationship to society and the natural environment.
Seoul, in the heart of South Korea, is one of the most interesting cities I’ve worked in. The Han River
flows through the entire city and has played a vital role in Korean history. In a similar nature to the
previous rivers, I immersed myself in the culture and intensely studied Korean traditional music for
three months while I collected field recordings. I studied with Master Korean percussion Youngsang
Choi who features heavily in the compositions, and also Master Moon, at the school of Master Jin Yo
Rim percussion. This process was pivotal in completely expanding my perception of rhythm, and,
particularly, the value of rhythm in Korean traditional music.
The Sound Mirrors compositions explore the contentious history of this area intertwining with the
surging energy of the city. Historically, the river was a thriving trade route to China; however, the
estuary is now barred, sadly located at the guarded borders of North and South Korea.
The resulting compositions were performed in multiple locations across Seoul allowing feedback from
the traditional music community and also the communities surrounding the Han River.
I completed a similar processes working with the Pearl River Delta in Hong Kong followed closely by
challenging my methods in an unfamiliar setting in Shanghai, China.
The discoveries and observations from each individual project showed a clear path towards a set of
tools. As a result, the Sonic Ecologies Framework was developed. This is essentially a rich
methodology that pivots on a site-specific electroacoustic music project embedded in multi-layered
community cultural engagement.
The intensive process of constantly studying my own work was proving to be challenging in testing the
validity of this framework. I decided to include a major case study, a work where I could deeply
immerse myself in the process, but I was not the composer.
The invitation to curate Floating Land 2011 was the perfect opportunity to truly test the validity of this
method. Not only was it the location for my first doctoral project, but it was the perfect site for Blue
Gold a multimedia performance by Australian composer Ros Bandt.
This work takes its title from Maude Barlow’s book of the same name, referencing water as the new
industrial economy, the commodity of the 21st century. Blue Gold challenges us to shift our collective
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thinking and actions towards water at a time when water management is a critical issue of
contemporary society.
Blue Gold was embedded in a dynamic 10-day program of community workshops, sound ecology
walks, forums and interactive labs designed to confront and challenge a spectrum of water issues
across disciplines. Ros Bandt was a resident artist at Floating Land on Lake Cootharaba in the
UNESCO-listed biosphere of Noosa. Over 10 days, she engaged in an intense process of
recontexualising Blue Gold for this natural environment, alongside visiting national and international
artists who were also responding to a similar theme.
Blue Gold is a performance installation investigating the delicate balance between wet and dry in our
natural landscape. It’s composed for clarinets, cello, electronics, sculptures and digital colour field
imagery. The performers navigate through the rich electroacoustic sound fields sourced from diverse
areas such as the deep waters of the Southern Ocean and the Mungo desert, to the flash storms of
the bush and the wetland ranges. The sculptures are designed as timers to help reflect the balance
between water and earth and the role we are playing in its care and destruction.
So Blue Gold, as a live performance, became a vehicle for these conversations, ideas and actions that
framed the ‘Water Culture’ theme for this event. This process rippled through the community. This is
now a community that is actively promoting sustainability and responsible water management. It was
clear that creating these rich layers of site-specific community engagement and accessibility over an
extended process was critical to this result.
The Amazon jungle, commonly referred to as the lungs of the world, is the largest and most biodiverse
rainforest on earth. In October 2011, I was invited to participate in the 6th annual Mamori Sound
Project, a residency for composers and sound artists on Mamori Lake, in the heart of the Brazilian
Amazon. The expedition is designed as an intensive immersion into the sonic environments of the
rainforest and involves fieldwork and theoretical workshops with a focus on creative field recording
and the exploration of natural sound environments.
This was an opportunity to expand my environmental listening processes and work with my methods
in a daily schedule according to the changing rhythms and sonic environments of the Amazon
rainforest.
The ecosystem of Mamori Lake is a lowland tropical rainforest with lush vegetation and abundant
wildlife. The rich biodiversity of insects and birdlife provide a constant soundscape, while the Amazon
River dolphins and elusive howler monkeys add rich layers to this captivating sonic environment.
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This was one of the most pivotal experiences throughout my research, not just in the incredible sound
material I recorded, but in my approach to listening and creatively responding to the natural
environment. The Amazon opened my ears to a deeper understanding of environmental rhythms.
Vedic Remnants is a composition that draws on field recordings collected during a research expedition
in South India exploring the Athirathram. Athirathram is a ritual of 12 days, consisting of Vedic
chanting allegedly derived from birdsong. It is considered the ultimate invocation of Vedic scriptures
for universal harmony.
It is believed the Athirathram purifies the atmosphere and the Vedic chants transform the natural
environment. I found the unbroken tradition existed among a few Brahmin families in Kerala, South
India, and I designed a lab style residency to work with this community and understand the rituals
effect on the environment. This process also involved working with local scientists studying the rituals,
environmental implications and a team who were interested in preserving this traditional.
This project was underpinned by the agency of sound; the idea that sound can extend beyond purely
expression, and have a transformational and positive effect on the natural environment.
The DAM(N) Project is a large-scale interdisciplinary art project that connects Australian and Indian
communities around a common concern: water security. It presents the lives of remote communities in
the Narmada Valley of North India displaced by large-scale dam development securing hydropower for
Indian cities. The construction of large dams on the River Narmada, and its impact on millions of
people living in the river valley, has become one of the most important social issues in contemporary
India.
This project was an opportunity to expand the Sonic Ecologies framework to collaborate with artists
from other disciplines, including choreographers who responded to the soundscapes at the sites of
submerged land. The source material in the resulting compositions is predominately drawn from Jobat,
where we collected stories from over 20 displaced groups, who had gathered at a non-violent protest.
While the compositions serve as research outcomes, the broader project continues to expand and will
continue well beyond my doctorate.
My research concludes with the conceptual design of Biosphere Soundscapes, a large-scale
interdisciplinary project that has been conceived and designed with the Sonic Ecologies Framework.
Biosphere Soundscapes is designed to inspire communities across the world to listen to the
environment and re-imagine the potential of biosphere reserves as learning laboratories for a
sustainable future. The project connects and inspires the communities of global biosphere reserves
through emergent technologies, innovative creative practice, and soundscape ecology. This evolving
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process is implemented by sound artists and composers, who generate content that is embedded in a
virtual network of global biosphere reserves.
This project is underpinned by the creative possibilities of soundscape ecology, an evolving field of
biology used to analyse the health of the environment through changing soundscapes. This project
expands the Sonic Ecologies framework to sit at the intersection of arts and science — the
soundscapes are revealing new ways to analyse the health of the environment from a scientific
perspective, but they are also opening up infinite possibilities for a creative canvas that is as wide as
the environment itself.
As a result of this research, I believe sound is one of the most powerful means to reconnect us to the
environment.
My practice-led doctorate explored the role the soundscapes in communities across the globe and the
agency electroacoustic music, particularly when embedded in community cultural engagement such
as sound walks, workshops, community field recording sessions and local collaborations. The Sonic
Ecologies Framework was developed as a means to create an accessible methodology for artists
interested in implementing similar projects. It is, in essence, a practice-led creative research process,
taking an ecological approach to contextualising a project within an environment.
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APPENDIX 5: SONIC ECOLOGIES DVD CREDITS
Sonic Ecologies premiered at the Queensland Conservatorium Research Festival, November
19 - 22, 2012, South Bank, Brisbane.
Title: Sonic Ecologies
Running Time: 45:16
Aspect: 16:9
Director: Leah Barclay
Cinematographers: Leah Barclay, James Muller, S. Shakthidharan and Keith Armstrong
Editor: Leah Barclay
Producer: Leah Barclay
Narration: Leah Barclay
All original music composed, recorded and produced by Leah Barclay
EcoSonus (00:46 – 06:26)
Gubbi Gubbi Dance, didjeridoo: Lyndon Davis and voice: Eric Natuoivi
Cypress Trilogy (06:26 – 15:24)
Gubbi Gubbi Dance, taegŭm: Hylim Kim, guitar: Anthony Garcia, didjeridoo: Lyndon Davis
live visuals: James Muller and dancers: Mary Eggleston and Jeremy Neideck
Sound Mirrors (15:24 – 32:05)
India: Mridangam: Guru Subhash Kumar, violin: Sreeraj and vocals: Santosh Kumar
Korea: Percussion: Master Moon, jangu: Yoosang Choi and taegŭm: Hyelim Kim
Floating Land 2011 (27:23 – 32:05)
Blue Gold: Ros Bandt and Signal Path: Samson Young
www.floatingland.org.au
Mamori Sound Project (32:05 – 34:07)
Residency directed by Francisco Lopez
Vedic Remnants (34:07 – 37:48)
Neelakandan Namboodri, Vasudevam Namboodri and Shankaranarayan Akkithiripad
Yajaman
The DAM(N) Project (37:48 – 41:29)
Co-directors: S. Shakthidharan and Jehan Kanga.
Dancers: Meghna Nambiar and Sylvester Mardi
www.thedamnproject.com
Biosphere Soundscapes (41:29 – 43:12)
World Listening Day 2012 (July 18) Noosa Biosphere Reserve
Field Recording: Lenni Semmelink, Ros Bandt and Daniel Blinkhorn
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