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Abstract 
The aim of this thesis is to connect people with underwater environments while creating 

awareness for the problem of anthropogenic noise pollution through artistic creation. This 

dissertation addresses the lack of information on underwater noise discourse, especially on the 

vibrational aspect of underwater sound. By asking how to convey the experience of underwa-

ter soundscapes and their human disruption, it proposes two major directions that inform and 

complement each other. First, several underwater soundscape recordings were realised. They 

provide an understanding of the ambience of places and allow attunement with the natural 

world. Second, six practice-based research artworks based on the soundscape recordings and 

methods from acoustic ecology and ecoacoustics, focusing on anthropogenic sounds aimed at 

improving inclusion with nature while creating awareness of the noise pollution problem. The 

revised strategies and concepts included place attachment, emotional affinity, nature-

connectedness and ecology of æffect. These artworks provide the setting for challenging audi-

ences to bond with underwater environments by listening to their soundscapes while revealing 

a particular aspect of underwater sound. Moreover, they explore creative strategies for devel-

oping sonic experiences with the introduction, experience and performance of underwater 

sounds in artistic creation. Additionally, the artworks introduce and approach a natural phe-

nomenon related to underwater sound (Luciferina - bioluminescence; SINØ III - cymatics; 

#switchoffandlisten - noise awareness campaign; DIS_turbation - bioturbation; Munda - cavi-

tation; 2182kHz - auditory masking). The insights from the artistic experiences proved critical 

to continue producing innovative contributions and to create knowledge while influencing the 

communities. The significance of this study is that it informs the theoretical understanding of 

noise pollution impacts on aquatic fauna and underwater acoustics by introducing a focus on 

the vibrational aspect of underwater sound: particle motion. In addition, it informs the empiri-

cal understanding of the practice-based research on developing the proposed artworks. The 

novelty lies in the framework approach to intervening in underwater noise dialogue, revealing 

hidden qualities of the vibroscape ecology (such as particle motion) and translating them 

more comprehensively through artistic artworks. As underwater soundscapes are increasingly 

a topic of concern globally, they become crucial to fostering an emotional affinity between 

people and natural environments, promoting inclusion with nature. 

 

Keywords: ecological sound art, acoustic ecology, underwater soundscapes, anthropogenic 

noise, vibroscape ecology, nature-connectedness, ecology of æffect. 
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Resumo 
O objectivo desta tese é conectar pessoas e ambientes subaquáticos, criando uma consciência 

para o problema da poluição sonora antropogénica através da criação artística. Esta disserta-

ção aborda a falta de informação sobre o diálogo sonoro subaquático, especialmente sobre o 

aspecto vibracional do som subaquático. Ao perguntar de que forma é possível transmitir a 

experiência das paisagens sonoras subaquáticas e a sua perturbação humana, propõe duas di-

recções principais que se informam e complementam mutuamente. Primeiro, foram realizadas 

várias gravações de paisagens sonoras subaquáticas. As gravações proporcionam uma com-

preensão da ambiência dos lugares e permitem uma sintonia com o mundo natural. Segundo, 

seis obras artísticas de investigação baseada na prática focadas em som antropogénico foram 

desenvolvidas a partir das gravações das paisagens sonoras, usando métodos de ecologia 

acústica e ecoacoustics. O objectivo é reforçar a inclusão com a natureza, ao mesmo tempo 

que promovem consciência para o problema da poluição sonora. As estratégias e conceitos 

revistos incluem place attachment, emotional affinity, nature-connectedness e a ecologia de 

æffect. As obras artísticas proporcionam cenários que promovem a conexão entre público e o 

ambiente subaquático, através da escuta das suas paisagens sonoras, revelando ao mesmo 

tempo, um aspecto particular do som subaquático. Nesse sentido, exploram estratégias criati-

vas para desenvolver experiências sonoras com a introdução, experiência e performance de 

sons subaquáticos na criação artística. Adicionalmente, introduzem e abordam um fenómeno 

natural relacionado com o som subaquático (Luciferina - bioluminescência; SINØ III - cimáti-

ca; #switchoffandlisten - campanha de sensibilização sonora; DIS_turbation - bioturbação; 

Munda - cavitação; 2182kHz - mascaramento de sinal). O conhecimento adquirido através das 

experiências artísticas revelou-se essencial para continuar a produzir contribuições inovado-

ras, criar conhecimento acerca da ecologia subaquática, e alertar as comunidades para o pro-

blema. A relevância deste estudo é informar a compreensão teórica do impacto da poluição 

sonora na fauna aquática e na acústica subaquática, focando no aspecto vibracional do som 

subaquático: particle motion ou movimento de partículas. Além disso, informa a compreensão 

empírica da investigação baseada na prática sobre o desenvolvimento das obras artísticas pro-

postas. A novidade reside na framework para intervir no diálogo do ruído subaquático, revelar 

qualidades menos visíveis da ecologia das vibroscapes (como o movimento das partículas), e 

traduzindo-as de uma forma mais abrangente através das obras artísticas. Como as paisagens 

sonoras subaquáticas são cada vez mais um tema de preocupação global, tornam-se cruciais 
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para fomentar uma afinidade emocional entre as pessoas e os ambientes naturais, promovendo 

a inclusão com a natureza. 

 

Palavras-Chave: arte sonora ecológica, ecologia acústica, paisagens sonoras subaquáticas, 

ruído antropogénico, ecologia das vibroscapes, nature-connectedness, ecologia de æffect. 
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Introduction 

This thesis outlines my journey in researching how artistic strategies can contribute to im-

prove appreciation of nature by reconnecting people with underwater environments and sug-

gests that they are relevant in communicating environmental issues, such as noise pollution. 

During my work as an exotic animal veterinarian, I always depended on sound to obtain 

answers, as the act of listening is extremely important in the veterinary practice. The stetho-

scope was my first vital instrument for determining and accessing health conditions. It is an 

essential component of the physical examination and enables the observer to listen to an inte-

rior space of the body (cardio-respiratory auscultation)1. But not only that, I used the doppler2 

to access cardiac flow in turtles and percussion techniques3 on rabbits’ stomachs to under-

stand whether they had gas accumulation. However, the most challenging procedure was to 

intubate a rabbit blindly while only relying on feedback from breathing sounds4. At this time, 

I realised that attentive listening could be an enriching and gratifying experience.  

Additionally, the microscope opened my eyes to the world invisible to the naked eye. The 

combination of the microscope and stethoscope gave me the possibility of enhancing my au-

ditive and visual senses. Further, another prevalent instrument used in veterinary practice is 

light. Light can quickly assess damage in the neurologic system5. These three main concepts – 

sound, the microscopic scale and light – later turned out to be the driving forces in the devel-

opment of my artistic practice. 

While still working as a vet, I enrolled in the Multimedia Master at the Porto University 

Engineering Faculty (FEUP), linking the two subjects of nature and sound. My final thesis 

reflected these interests by approaching themes such as aural awareness and listening modes: 

I questioned the impact of rising noises in the cities and oceans while examining how they 

could influence bioacoustics. Moreover, I started to produce artworks that could enhance 

awareness concerning these topics amongst the audience. The product of my thought was a 

 
1 Cf. Charles Stankievech (2007) essay From stethoscopes to headphones. 
2 The doppler probe provides audio cues to the veterinarian, enabling heart rate measurements or assessing heart 
sounds in situations when it is not possible to use the stethoscope. 
3 The routine physical exam in mammals may involve abdominal percussion techniques to understand the pres-
ence of free air or detect the location and extent of any gas accumulation in body cavities. 
4 This technique is widely used in anaesthetised animals and allows tracheal intubation relying on breathing 
sound cues. It requires the animal to be in sternal recumbency with head and neck extended vertically; then, the 
endotracheal tube should pass over the tongue and advance it until exhalation is heard loudly (by placing the end 
of the tube to the person’s ear). 
5 Pupillary light reflex is a test largely used in mammals to access the integrity of cranial nerves II and III (optic 
and oculomotor). The expected typical response is pupil constriction, and these nerves may be affected when this 
does not happen. In an emergency context, it is a rapid assessment of neurologic integrity. 
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sound installation called Acousmatic Park6 that was presented in Porto at the Casa da Música 

in 2015. This installation was a turning point in terms of my study of sound and nature, and 

the starting point of this thesis.  

This dissertation questions how noise pollution in underwater environments has been ne-

glected, pointing out the vibrational aspect of underwater sound7. By contributing several art-

works that reveal vibrational phenomena of the aquatic environment while fostering nature-

connectedness, it suggests that artistic practices based on ecoacoustics can enable the experi-

ence of underwater soundscapes and their human disruption. On top of that, it promotes new 

knowledge approaches of the underwater world while ultimately improving human inclusion 

with nature. 

Listening to the sounds from the environment is fundamental for understanding the sur-

rounding world (Gilmurray 2016a, 77). Through the act of listening, people gather a complex 

set of information and data that their brain processes, which provides essential cues for deci-

sion making (Kapchan 2015, 36; Sterne 2015, 68). Plato’s and Aristotle’s writings already 

addressed the potential influence of nature on human life, focusing on the mimesis concept 

(Halliwell 2002, n.p. [preface]). These thoughts further developed to the imitatio naturae, a 

philosophy of art produced in the 18th century. As a result, composers started imitating nature 

in their compositions (Opie and Brown 2006, 9). In Western musical history, Vivaldi’s Four 

seasons or Debussy’s La mer are examples of this influence (Gilmurray 2016b, 72; Bianchi 

and Manzo 2016, n.p. [introduction]). Messiaen’s Reveil des oiseaux is another example. The 

composer, who was also an ornithologist, was deeply inspired by birdsongs, often using 

adapted musical notation to include them in the works. In Oiseaux Exotiques, Messiaen tran-

scribed the songs of several bird species from gramophone records published by the Cornell 

Laboratory of Ornithology (1942), originally produced for scientific studies (Bruyninckx 

2018, 152, 168). Subsequently, the natura naturans or nature in the making concept replaced 

the idea of imitation. Consequently, one can observe a shift from objectivity to subjectivity in 

the 20th century. Composers were no longer “content to imitate nature, they wanted to create 

their own soundscapes” (Opie and Brown 2006, 9). This subjectivity shift coincided with the 

 
6 Detailed as the final master thesis: Acousmatic Park: interaction with the sound space, nature and listening 
modes, https://repositorio-aberto.up.pt/bitstream/10216/85141/2/139344.pdf accessed January 02, 2022; as a 
short paper at xCoAx conference: Acousmatic Park: a path towards aural awareness, 
http://2016.xcoax.org/pdf/xcoax2016-Goncalves.pdf accessed January 02, 2022. 
7 The dual nature of sound underwater reveals two components: the sound pressure level (SPL) and the particle 
motion aspect. The particle motion aspect is crucial to consider since aquatic animals communicate by vibration 
and acoustic energy. Therefore, the vibroscape is particularly important in the underwater context. These con-
cepts are clarified in Chapter 2 (section 2.3.2). 
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surge of recording technologies, which enabled composers to incorporate (field) recordings in 

musical works. 

The first composer who took advantage of this capability was Ottorino Respighi. In 1924, 

the artist used a phonograph recording of a nightingale in the symphonic poem Pines of Rome 

(Gilmurray 2016b, 73). After World War II, the introduction of recording technologies al-

lowed Pierre Schaeffer to establish a new form of music based solely on recordings. Schaeffer 

called it musique concrète, as it dealt with concrete sounds stored on a physical medium 

(Schaeffer 2004, 79). Moreover, the recording, transformation and playback of sound enabled 

new listening experiences in which sounds could no longer be related to their sources. It is 

referred to as acousmatic listening (Schaeffer 2004, 81). However, technological advances 

also had negative impacts on the acoustic environment. In the 1960s, the marine biologist and 

writer Rachel Carson reported a collapse of bird sounds in natural soundscapes and deter-

mined the abusive use of chemicals as the primary cause (Carson 1962, Chap. 3). Inter alia 

these observations, which Carson presented in Silent Spring, can be considered the foundation 

of the environmental movement (Gilmurray 2016b, 74). Following the ideas of this move-

ment, the environmentalist and composer R. Murray Schafer, together with Barry Truax and 

Hildegard Westerkamp, amongst others, established the World Soundscape Project (WSP) in 

the late 1960s, an educational and research group with a collaborative nature, which compris-

es the concept of a soundscape8. The environmentalist defines it as the sonic environment, 

while “any portion of the sonic environment [can be] regarded as a field for study”. Yet, the 

first to introduce the term was Michael Southworth in 1969, mainly related to city planning 

strategies (Axelsson, Guastavino, and Payne 2019). 

The observation of soundscapes employing novel recording technologies made Schafer 

realise that the “soundscape of the world is changing”. This change was caused by the new 

sounds of the ever-increasing number of machines since the beginning of industrialisation 

(Schafer 1977, 3, 274). Moreover, Schafer also outlines the importance of listening carefully 

to the environment. The composer developed an extensive library of field recordings to pro-

tect the (acoustic) environment and understand how it changes over time (Truax 2019, 23).  

Further, Emily Thompson offers a different definition of a soundscape, which considers 

the physical environment and how it is perceived (Thompson 2012, 117). Thompson’s de-

scription includes scientific and aesthetic listening modes, the relationship of the listener to 

 
8 The International Organization for Standardization (ISO) published Part 1 ISO 12913, which defines the term 
soundscape as “acoustic environment as perceived or experienced and/or understood by a person or people, in 
context” (Aletta, Kang and Axelsoon, 2016).  
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the environment and the social circumstances that decide who is listening to a specific sound-

scape (Thompson 2012, 117). This perspective also integrates the listener and her9 circum-

stances, including an emotional response and whether she can connect with a specific envi-

ronment. A soundscape comprises all the sounds produced by the environmental elements, 

offering an acoustic perception of the place (Pavan 2017, 244). The acoustic signature result-

ing from the interaction of all physical and biological acoustic agents characterizes a particu-

lar landscape (Almo Farina and Gage 2017, 6). One significant aspect intrinsic to Southworth, 

Schafer and Thompson’s ideas of a soundscape is that they all shadow the notion of land-

scape. Additionally, a growing concern with the soundscape term was raised by Tim Ingold 

(2007), concerning that one can lose touch with sound. In this perspective, Ingold proposes 

that sound “is neither mental nor material, but a phenomenon of experience” in which one 

immerses, a medium of perception (Ingold 2007).  

Schafer describes a soundscape as composed of keynote sounds, signals and sound marks 

(Schafer 1977, 9), while Bernie Krause distinguishes the primary acoustic sources of sound-

scapes into biophony (generated by living organisms), geophony (the non-biological ambi-

ence of a habitat) and anthropophony (caused by humans) (Krause 2015, 12). Moreover, ac-

cording to Schafer, the introduction of anthropophony resulted from the industrial revolution. 

Schafer (1977, 43) argues that the soundscapes became overcrowded, while the perspective 

was lost due to an increasing introduction of new sounds. In these kinds of lo-fi soundscapes, 

acoustic interferences, such as masking, are dominant. Conversely, all sounds are audible in a 

hi-fi soundscape, while no acoustic interference occurs. Pavan supports this observation, con-

sidering masking a consequence of human activities, which impacts and contaminates natural 

places (Pavan 2017, 247). 

The close collaboration among the members of the WSP, soon resulted in the emergence 

of a new genre called soundscape composition, a discipline that aims at the “re-integration of 

the listener with the environment in a balanced ecological relationship” (Truax 1996, 63). In 

contrast with Schaeffer’s acousmatic listening mode, Truax determined that there was a need 

for original sounds to stay recognisable so that “the listener’s contextual and symbolic associ-

ations should be invoked for a piece to be a soundscape composition” (Truax 2008, 105). Al-

ready in the 1980s, Truax integrated some social and political activism into this term: 

the successful soundscape composition has the effect of changing the listen-

er’s awareness and attitudes towards the soundscape, and thereby changing 

 
9 This pronoun includes all persons, genders and identities. 
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the listener’s relationship to it. The aim of the composition is therefore social 

and political, as well as artistic. (Truax 1984, 207) 

Truax is interested in soundscape perception and postulates that a soundscape composition 

should “enhance our understanding of the world” (Truax 2008, 106). Based on these defini-

tions, Westerkamp questions whether a piece may be “called soundscape composition just 

because it uses environmental sounds as its source material” (Westerkamp 2002, 51). Wester-

kamp outlines that rather the artistic, sonic transmission of meaning concerning the place, 

time, environment and listening perception forms the base of soundscape composition. More-

over, Westerkamp (2002, 52) argues that every recording can be considered a new piece as it 

is always characterised by an intrinsic sound profile of a specific time and place. It connects 

with Schafer’s idea that “no two rain drops will sound alike” (1977, 19), and no field record-

ing will ever sound alike too, either because the recording conditions changed, the perception 

of the listener changed, or simply the timestamp is different. The research conducted by the 

WSP group resulted in the emergence of a new discipline called acoustic ecology10, defined 

as “the study of the effects of the acoustic environment, or soundscape, on the physical re-

sponses or behavioural characteristics of those living within it.” (Schafer 1977, 271). Acoustic 

ecology aims at drawing attention to imbalances in the acoustic environment that might have 

unhealthy or harmful effects (Schafer 1997, 271). The group proposed to document acoustic 

environments, promote public awareness of environmental sound and limit the spread of noise 

pollution to “put acoustic ecology on the environmental agenda” (Truax 2008, 103). An atten-

tive listening approach is fundamental for the acoustic ecology concept. It can be derived 

from the acousmatic listening mode of the musique concrète that is detached from the source 

of the sounds and the idea of listening to the environment suggested by Schafer (Dufour 2008, 

17).  

Exploring links between disciplinary approaches was fundamental to researchers working 

in acoustic ecology. As a result, new fields of study emerged quickly. To further develop and 

continue this kind of research, two leading international organisations emerged: the World 

 
10 This discipline shares some similarities with the fields of bioacoustics and soundscape ecology but generally 
operates on a larger scale: bioacoustics is one of the contributing fields to soundscape ecology. The main differ-
ence is that bioacoustics studies focus more on a specific species or a comparison of species. At the same time, 
soundscape ecology mainly analyses the relations between man and his surroundings through sound. Soundscape 
ecology is concerned with a broader field as the study of this subject includes all sounds that can be perceived in 
a particular place, not only the biological ones, while it may also include noise assessment of the environment. 
However, concerning social, cultural and ecological aspects of the sonic environment, acoustic ecology even has 
a broader sphere than soundscape ecology. For more information on the topic, cf. Agnieska Ozga’s (2017) essay 
Scientific ideas included in the concepts of bioacoustics, acoustic ecology, ecoacoustics, soundscape ecology, 
and vibroacoustics; Pijanowski et al. (2011) article Soundscape ecology: the science of sound in the landscape; 
and Almo Farina (2014) Soundscape Ecology Principles, Patterns, Methods and Applications. 
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Forum for Acoustic Ecology11 (active since 1993) and the International Society of Ecoacous-

tics12 (active since 2014). Moreover, the research developed within these areas, based on 

soundscape ecology studies (Pijanowski et al. 2011, 203), paired with the growing interest in 

understanding the relationship between music and nature, led to the emergence of two more 

disciplines: ecomusicology and ecoacoustics. Ecomusicology is based on ecological criticism 

(i. e. the questioning of artistic products concerning the environment). It often considers ethi-

cal or political approaches (Allen and Dawe 2016, 1-2). Ecoacoustics is an emerging science 

proposed for the first time in 2014 and is concerned with studying the importance of sound as 

a component of an environment and “investigates natural and anthropogenic sounds and their 

relationships with the environment over multiple scales of time and space” (Almo Farina and 

Gage 2017, 1). Additionally, it focuses on assessing the effects of anthropogenic sound 

(noise)13 rising and its impacts on the ecosystems (Almo Farina 2018, 1-2). Not all anthropo-

genic sound is considered noise. In the animal communication context, noise can be any 

sound that reduces the capacity of a given signal to be perceived or interpreted. In this case, 

when a sound is not used to communicate and instead disrupts the efficiency of direct or re-

mote communication is considered (acoustic) noise (Almo Farina 2014).  

Noise is an unintentional (mainly from background) sound that masks acous-

tic signals and may be generated by geophonies (e.g., strong wind, volcano 

eruptions, earthquakes), biophonies (e.g., urban roosting of starlings, breed-

ing colonial birds and mammals), antrophonies (e.g., urban traffic, oil spill, 

stationary machines such as air conditioners). (Almo Farina, 2014, 143) 

Ecoacoustics can be considered a combination of environmental studies and sound studies 

with many different outputs that explore “intersections of sound/music, society/culture, and 

environment/nature” (Almo Farina and Gage 2017, 8). Ecoacoustics serves as an umbrella 

discipline that includes and merges other related fields, such as acoustic ecology and (bio) 

acoustics (Sueur and Farina 2015, 494). It was developed to understand better the diverse re-

lationship between sounds and ecological processes. In the same way that acoustic signals are 

fundamental for individual exchange of information, environmental sounds carry information 

related to the ecology of populations, communities and landscapes / waterscapes (Almo Fari-

na 2018, 1-2). It deals with the ecological role of sounds, explicitly concerning long-term 

 
11 www.wfae.net accessed January 02, 2022. 
12 https://sites.google.com/site/ecoacousticssociety accessed January 02, 2022. 
13 From a soundscape perspective, noise is the portion of the acoustic spectrum that does not carry information 
per se. However, the amount of noise and its distribution in time can be used to assess natural or anthropogenic 
events and attribute a sonic quality to a landscape or location. 
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monitoring, habitat health, biodiversity assessment, soundscape conservation and ecosystem 

management. Ecoacoustics describes the life characteristics of species, populations, commu-

nities and landscapes or waterscapes and intends to understand the impact of anthropogenic 

sounds on these sites (Almo Farina 2018, 2). Soundscapes are the acoustic signature of places. 

By studying them, one can assess their overall health and predict the evolution of the envi-

ronments through time (Pavan 2017, 236).  

Ecoacoustics has a sonic duality in which sound is considered “a component and an indi-

cator of ecological processes” (Sueur and Farina 2015, 494). According to Pavan (2017, 241), 

this dual role considers sound either a subject or a tool for ecological research. It is a subject 

if the evolution, function or properties of sound are the study’s aims and a tool if the goal is to 

monitor animal diversity, behaviours, dynamics or distribution of a population. One of the 

main scopes of ecoacoustics is conservation biology, which includes tasks such as estimating 

the importance of noise in environments or the effects on acoustic communities / populations. 

Additionally, scientists working in this field can also suggest conservation plans through 

sound assessment and soundscape archiving (Sueur and Farina 2015, 498). Finally, ecoacous-

tics is also a field that enables and is suited for the artistic exploration of environmental issues 

to raise awareness: 

Ecoacoustics art-oriented approaches, which favour a direct immersive expe-

rience of soundscape recordings, engage listeners at an emotional level, thus 

constituting an instrument for inspiring public awareness about key ecologi-

cal issues which are at the core of today’s global conservation agenda. (Mon-

acchi and Krause 2017, 311) 

This approach is crucial for environmental issues concerning the underwater world. The 

soundscape and the sound-wise problems for aquatic life that have resulted from industrialisa-

tion and globalisation are still widely disregarded or simply unknown to the general popula-

tion. Field research is a way to engage and explore our environment through emerging media 

technologies. At the same time, art makes it possible to creatively show the results to new 

audiences. The ocean represents one of the world’s most significant natural and economic 

resources. Rapid innovations in technology have allowed massive exploration. Still, with huge 

drawbacks: the ocean environment faces remarkably increasing stress levels caused by human 

impact, while underwater noise is a threat to marine life and ocean health. At the same time, 

the advances in technology have made it possible to listen to the ocean environment and in-

vestigate the impacts of anthropogenic noise on these soundscapes in a more profound way. 
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In 2008, the European Commission presented the Marine Strategy Framework Directive 

(MSFD) (revised in 201714) and created the Descriptor 1115 (Energy including underwater 

noise) to draw attention to this problem and deal with it in a globally and collaboratively way. 

They proposed a framework that encourages all European Union member states to tackle this 

issue in order to achieve a good environmental status16 (GES). This framework focuses on 

close and transparent collaboration among the member states to accomplish validity and con-

sistency of their results. In this report, however, no strategies are defined for Portugal, while 

no monitoring programs were defined within the member states’ self-assessment. After realis-

ing that there are few studies on noise assessment or the impact of anthropogenic noise on the 

Portuguese coast soundscapes, I felt motivated to deepen the knowledge concerning this issue 

– to understand it better and be able to share and communicate these findings.  

At present, the oceans are undergoing one of the most challenging epochs of history: the 

Anthropocene. This era is marked by severe impacts of anthropogenic pressure on the envi-

ronment, leading to “unpredictability of earth-systems conditions” (Vidas 2018, 236). Ocean 

health primarily depends on the interconnections between the atmosphere, biosphere and geo-

sphere. Slight changes in these systems can lead to a disruption of ocean homeostasis. Recent 

research shows that the ocean environment faces remarkably increased stress levels caused by 

human impact. Most of the research that grapples with the environment’s challenges can be 

attributed to the field of ecoacoustics, which studies how animal sound communication (bioa-

coustics) has changed due to a soundscape transformation caused by increasing anthropogenic 

noise (Francis and Barber 2013, 305-313). According to Krause, soundscape recordings re-

veal that “more than 50% of the material recorded over nearly five decades comes from sites 

so badly compromised by various forms of human intervention that the habitats are either 

altogether silent or the soundscapes can no longer be heard in any of their original forms” 

(Krause 2015, 29). In this respect, Gage and Axel (2014) accessed temporal changes in the 

soundscape of a lake over four years. By using specific metrics, they could quickly identify 

soundscape changes in a large number of recordings. In a recent study, Morrison et al. (2021) 

suggest that natural sounds, particularly birdsongs, strongly influence human connections 

 
14 Marine Strategy Framework Directive accessed November 02, 2021.  
15 The Descriptor 11 ensures that “introduction of energy, including underwater noise, is at levels that do not 
adversely affect the marine environment” accessed November 02, 2021. The two main criteria for the Descriptor 
11 include impulsive sound sources and continuous low-frequency sounds. There is no mention to particle mo-
tion nor to the effects of vibration.  
16 The Directive describes GES as “The environmental status of marine waters where these provide ecologically 
diverse and dynamic oceans and seas which are clean, healthy and productive” and regarding the introduction of 
noise they add “Human activities introducing substances and energy into the marine environment do not cause 
pollution effects. Noise from human activities is compatible with the marine environment and its ecossystems”.  
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with nature and that a decline in bird populations might impact these connections. They also 

reveal a considerable “loss of acoustic diversity and intensity of soundscapes across both con-

tinents over the past 25 years, driven by changes in species richness and abundance” (Morri-

son et al. 2021, 1). The field of soundscape ecology ignited the growing interest in document-

ing soundscape changes and using them to access, for example, biodiversity indexes. 

At the same time, one may observe an increase of researchers, scientists and artists work-

ing with sound or soundscapes to study and understand environments, as well as a growing 

interest of musicians and composers to include natural sounds in their pieces (Gilmurray 

2016a, xxvi; Gilmurray 2016b, 72-73).  

The artistic exploration of acoustic ecology and ecoacoustic approaches can be considered 

promising to improve the link between the sciences and the arts. By combining ecoacoustics 

with a creative practice, one may share environmental issues with the general public and re-

veal a profound insight into the world that surrounds us. Therefore, this dissertation questions 

how one can use artistic means to convey the experience of underwater soundscapes and 

their human disruption. The outcomes of this research are several creative interventions that 

aim at connecting people and underwater environments, catalyse the dialogue about noise 

pollution aspects in the aquatic world and inspire other artists who intend to raise awareness 

concerning environmental issues. More specifically, the artistic strategies reveal the condi-

tions of underwater soundscapes and foster an emotional affinity between the audience and 

environmental issues. Further, they enable understanding environments through their inherent 

sound, raise ocean sound awareness and facilitate science outreach, focusing on preserving 

underwater soundscapes. While the fundaments of this work are grounded in sound studies, 

acoustic ecology and ecoacoustics, the artistic interventions will be comprised of live perfor-

mances, installations or other sound-based experiences that may include techniques of areas 

as diverse as soundscape composition, electroacoustic music, immersive environments, sound 

art, bio-art, new media art or conservation biology.  

To find artistic strategies that are well suited to convey the message of the human disrup-

tion of the underwater soundscape, this dissertation first explores the subject of ecological 

artistic activism (Chapter 1) to examine what approaches have so far been used. Moreover, it 

focuses on the acoustic and visual capabilities of the element water by showing how compos-

ers and visual artists have previously approached this topic (Chapter 2). The research question 

guides the selection of artworks presented in these first chapters. Additionally, the artworks 

inspire some of the approaches presented in the practical part of the dissertation. Further, it 

revises how underwater soundscapes became artistic tools and presents the fields of bio-
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tremology and vibroscape ecology. The lack of artistic works addressing the vibrational as-

pect of underwater sounds (vibration and particle motion) reveals a gap in the field. It be-

comes the drive for developing the practical outcomes. In this sense, the framework for de-

veloping the practice-based research artworks proposes a third level of sensory stimulation 

through immersive listening experiences of underwater environments that convey not only 

visual and auditory, but also haptic sensations. Based on these findings, it then formalises the 

artistic strategies that formed the basis for the installations and performances development 

defining the concepts of ambience, nature-connectedness and the ecology of æffect (Chapter 

3). The empirical part of the thesis then presents the practice-based research projects that 

have been initiated (Chapter 4) and discusses how they convey the underlying message 

(Chapter 5). Lastly, it presents the conclusions and defines avenues for future projects (Chap-

ter 6). As mentioned above, the artistic projects will be based on the approaches used in 

acoustic ecology and ecoacoustics, which means that it will categorise a number of underwa-

ter soundscape recordings, archive and make them available online.  
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1 Ecological artistic activism 

This chapter presents a historical approach regarding how early representations of nature con-

tributed to the emergence of ecological sciences and the development of ecology. The history 

of ecological artistic activism is connected to the emergence of the ecological sciences and the 

two waves of the environmental movement. Ecological artistic activism combines many dif-

ferent activist practices and forms of social and political irony and critique, often touching 

and interrelating with fields such as performance17, bioart18 or sound studies19. This chapter 

provides a chronological overview of the development in these fields by focusing on ecology, 

activism, artistic activism and ecological sound art. Additionally, it is argued that the envi-

ronmental arts have been critical in calling attention to the damage done by humans on earth. 

Several creative strategies developed and challenged communities to get closer to nature to 

protect it.  

The fields of ecology and activism drive the research design strategy in this chapter. 

The idea is to understand the evolution of both fields and interconnected areas and select ar-

tistic works that reveal these connections as supportive means for developing the creative 

strategies established in the practical part of this dissertation. The choices for the presented 

artists are based on explorations of relationships with nature: artworks that represent nature, 

that reveal indignation with nature degradation, that promote nature renovation, approaches 

that expose an environmental problem on a larger scale, or that communicate a less visible 

problem. The research design strategy is then focused on sound, noise and awareness, detail-

ing how noise started interfering with the balance of nature.   

1.1 The emergence of the ecological sciences 

The historical precedents to the emergence of ecological sciences include the human quest to 

understand and depict nature, as seen first in Paleolithic cave paintings. Through these paint-

ings, it was possible to interpret and depict physical experiences of the world. Moreover, al-

ready in the Neolithic era, humans started to explore the sonic potential of caves by under-

standing their acoustic properties and activating resonances of these places through sound 

(Gilmurray 2016a, xx). The relationship between the location of cave paintings and their 

acoustic properties points out an evident awareness of the tribes for these resonant phenomena 

 
17See Firat and Kuryel (2011, 12) Cultural Activism: Practices, Dilemmas, and Possibilities; Anja Kanngieser in 
Firat and Kuryel (2011, 129); Michel Shane Boyle in Firat and Kuryel (2011, 199). 
18See Yetisen et al. (2015) Bioart and (2016) Art on Nanoscale and Beyond. 
19See Brandon LaBelle (2018) Sonic Agency. 
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(Reznikoff 2008, 4138). At the same time, these early sonic explorations might be considered 

the first attempts of environmental sound art techniques (Gilmurray 2016a, xxiv). 

In the ancient Greek society, the idea of the critical mind was developed, which paved the 

way to overcome protoscience. The Greeks established theoretical and practical sciences dur-

ing the 300s BC, including zoology and botany. Greek zoology and botany included infor-

mation on the natural history of animals and plants concerning their environments, which was 

of high importance for later civilisations. Further, during the late Middle Ages, one may ob-

serve another revolution in the scientific field, which was guided by the recovery of ancient 

and medieval knowledge and the invention of the printing press. Naturalists and natural phi-

losophers of the later 16th century consequently exceeded the contributions to the critical sci-

ences of the ancient and medieval predecessors (Egerton 2012, xi-xiii, 1).  

The 16th century was the Epoque of visual description, while the most widely accepted 

form of scientific representation was visualisation (Pinch and Bijsterveld 2012, 12-13). Natu-

ralists often used drawings to comprehend the processes and substances of nature (Pyle 2000, 

69). The evolution of drawing techniques, such as the linear perspective, allowed higher lev-

els of precision. Artists (-scientists) were able to draw more authentic objects or phenomena 

of the natural world, which one can, for instance, observe in Conrad Gessner’s book Historiae 

Animalium (1558) (Pyle 2000, 73). New views of nature were possible by inventing more 

advanced lenses (Garfield 1989, 56). The emergence of microscopes improved detail and ac-

curacy, allowing a more in-depth examination of objects and their actual shape. Moreover, 

through the 1600s these developments allowed naturalists and physicians to better understand 

“anatomy and life history of invertebrates and parasites” (Egerton 2012, 57). Micrographia 

(1665) from Robert Hooke (Fig. 1) quickly became an inspiration for the naturalists and ecol-

ogists who followed (Egerton 2012, 56-57). One example is Jan Swammerdam, who is con-

sidered one of the greatest comparative anatomists of the 17th century (Egerton 2012, 60). 
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Fig. 1 Micrographia (©Royal Collection Trust). 

Hooke argued that active observation and description were crucial for representing nature and 

emphasised the necessity of external instruments supporting the senses (Pyle 2000, 70). In 

that context, inspired by Hooke, Swammerdam built his own microscope and wrote the Histo-

ria insectorum20 (1669), which in turn inspired naturalists and botanical illustrators that con-

tinued to flourish in the 18th century. Moreover, technological advances, such as the invention 

of lithography at the end of the 18th century, created new possibilities of the disseminating 

these works and led to a closer connection between nature and a wider public (McCormick 

1989, 2). An example is Maria Sibylla Merian’s Metamorphosis Insectorum Surinamensium 

(1705), which is presented in Fig. 2. Merian was one of the foremost female scientists that 

contributed profoundly to entomology by documenting new species and the life cycle of in-

sects through the collection of specimens in Dutch Surinam (Etheridge 2011, 15). 

 
20The first systematic study of social insects, describing different patterns of their development. 
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Fig. 2 Metamorphosis Insectorum Surinamensium (©Royal Collection Trust). 

Henry Baker facilitated microscopic access to nature with the treatises The Microscope Made 

Easy (1743) and the Employment for the Microscope (1753). Baker was one of the first scien-

tists to describe aquatic animals, the so-called Animalcules (Baker 1753, 227). Some of these 

are presented in Fig. 3, including luminous water insects and glowing insects, which are con-

sistent with today’s bioluminescent organisms (Baker 1753, 399).  

 
Fig. 3 The pipe animal (Baker 1753, 350). 

The scientific revolution culminated in the intellectual movement of the Enlightenment that 

shaped the standardisation of science (Wiegleb 2011, 100). It was a critical moment that con-

tributed to the emergence of the ecological sciences at the turn of the 19th century. The foun-

dation of this development is Carl Linnaeus’s works, which formally organised an ecological 

science in the mid-1700s coined as oeconomia naturae (Egerton 2012, 80-84). Moreover, 

Linnaeus was responsible for the stratified taxonomy and hierarchical classification of species 

described in Systema Naturae (1735). Together with Charles Darwin, who refined the evolu-
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tional theory in the book On the Origin of Species (1859), the authors formed the basis for a 

number of scientific fields e.g., plant ecology, animal ecology, limnology or marine biology 

(Egerton 2012, xi). These fields started to arise after Ernst Haeckel attempted to reorganise 

zoology along evolutionary lines in Generelle Morphologie der Organismen (Germ. “General 

morphology of organisms”) (1866). In this work, Haeckel’s Oecologie21 (Germ. “ecology”) 

replaced Linnaeus’ oeconomia naturae terminology. Haeckel defines it as the whole science 

of relations of the organisms to the environment, which includes, in a general manner, all 

conditions of existence. These are, according to Haeckel, partly organic and partly inorganic 

(Egerton 2012, 198). The concept of ecology was further developed to a modern approach and 

simplified by Eugene Odum22 as “The study of the structure and function of nature” (quoted 

in Jax 2011, 167) and by Gene Likens23 as: 

the scientific study of the processes influencing the distribution and abun-

dance of organisms, the interactions among organisms, and the interaction 

between organisms and the transformation and flux of energy and matter. 

(quoted in Jax 2011, 167)  

Linnaeus’ achievements and Darwin’s theories contributed to the foundation of ecology 

(Egerton 2012, xiv), which was a crucial starting point for the environmental movement com-

ing to life (Spears 2020, 12). They significantly influenced the ecological perspective and 

writings of the ecologist Henry David Thoreau24, which inspired crucial authors such as Aldo 

Leopoldo25 (Philippon 2004, 2) and later Rachel Carson.  

Merchant (2001) understands nature as a nurturing mother, as connected to women’s his-

tory as well as the history of the environment and ecological change. Moreover, the author 

explains that the interconnection between women and nature has this ancient association, per-

sisting through culture, language and history. The combining power of the emergence of 

women’s liberation and the ecology movement largely contributed to this bond. 

Women are struggling to free themselves from cultural and economic con-

straints that have kept them subordinate to men in American society. Envi-

ronmentalists, warning us of the irreversible consequences of continuing en-

vironmental exploitation, are developing an ecological ethic emphasizing the 

interconnectedness between people and nature. (Merchant 2001, 273) 

 
21 See Schwartz and Jax (2011, 145) Ecology Revisited. 
22 Odum was considered the father of modern ecology. Original from Odum (1962, 108). 
23 Original from (Likens 1992, 8). 
24 See Jeremy Woodruff Composing Sociality in Groth and Schultze (2020, 47). 
25 Aldo Leopold’s influential book, A Sand County Almanac (1949), became the classic statement of conserva-
tion in America (McIntosh 2011, 283). 
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The time of power over nature, with mechanism and domination, became central in the mod-

ern world. Therefore, through the Scientific Revolution, the image of the earth as a nurturing 

mother gradually disappeared, shifting to mechanisation and rationalisation of the world 

views (Merchant 2001, 275). The mechanisation of western culture in the 1600s, led to a shift 

from the female earth and virgin earth spirit to the control by machines. This situation also led 

to changes in human attitudes and behaviours towards earth, which ended in its vulnerability 

with industrialisation depending on new technologies that permanently altered the earth, i.e., 

mining, drainage, deforestation. Several Greco-Romain ancient writers already addressed 

these impacts on nature, including Plato’s Critias26, concerning deforestation and Cicero’s On 

the Nature of the Gods27, suggesting a “second nature” of the natural world, constructed by 

humans. In a way, considering the earth as a living organism and a nurturing mother, kept 

human actions towards its destruction constrained and restricted (Merchant 2001, 274-276). 

In the light of organic theory, nature, especially the earth, was identified as a nurturing moth-

er: “A kindly beneficent female that provided for the needs of mankind in a ordered, planned 

universe.” (Merchant 2001, 274). Merchant points out Francis Bacon contradicting this con-

cept and supporting instead imperialist tendencies and philosophies of domination of nature 

instead, meaning that nature was to be exploited (2001, 276-278).  

The age of scientific discovery and growing interest in natural history became key to the 

further revelation of humanity’s consequences on nature. Thus, McCormick points out the 

study of natural history as the first significant influence on the development of Environmen-

talism (McCormick 1989, 2). In Views of Nature, Alexander von Humboldt (2014, 12) pro-

poses a consilience28 between science and humanities. For Humboldt, consilience merges dif-

ferent fields of science, in this case, science and the humanities, which subsequently provides 

a direction to poetry and art. The author’s consilience of science and aesthetics has different 

levels, suggesting that science cannot only be several facts grouped together, it must be liv-

ened by imagination:  

Humboldt sensed that the first stirring of desire to know begins with delight 

in nature’s marvels, and that the pleasures of learning the causes of those 

wonders reinforce the determination to investigate natural forces and phe-

nomena, creating a virtuous circle of pleasure and knowledge. […] Humboldt 

points us toward the larger dimension if this experience: the vital interde-

 
26 Cf. Donald Hughes (2014, ix) Environmental Problems of the Greeks and Romans: Ecology in the Ancient 
Mediterranean. 
27 Cf. Marcus Tullius Cicero (1829) On the Nature of the Gods. 
28Coined by William Whewell, consilience is a process by which two or more previously separate streams of 
research merge to make a new, transformed whole (quoted in Humboldt 2014, 12). 
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pendence between science and art, knowledge and aesthetics. (Humboldt 

2014, 13) 

The study of nature led to a desire to protect it and a growing concern on the potential damage 

nature could be experiencing. In this context, Ellen Spears outlined that the basis for the con-

servation movement was the emergence of the ecological sciences (2020, 40). Furthermore, 

this is highlighted by the shift in ecological traditions that are connect to the emergence of the 

environmental movement: from the imperialist, to the arcadian and, finally, the human. Each 

tradition has its view on nature and its methods for investigating nature (Jamison 2011, 196-

199). Fig. 4 presents the characteristics of each tradition. 

 
Fig. 4 Ecological traditions (Jamison 2011, 198). 

The more naturalists learn about nature, the more value they recognise and attribute to it 

(McCormick, 4). However, according to Daniel Philippon, the critical point was “how to in-

terpret what nature is saying” (Philippon 2004, 14). Philippon proposed that nature writers 

were crucial in sharing other views and perspectives about nature, considering them as the 

most potent means of influencing people while suggesting an ecology of influence29. 

In an environmental context, we might say that our environmental values are 

embodied in the metaphors we use to represent “nature,” because these meta-

phors imply particular stories about how we relate to the “nature” they de-

scribe. Furthermore, because these metaphors and their accompanying narra-

tives are socially constructed, they serve as the agents of social change (or 

social maintenance, as the case may be). (Philippon 2004, 6) 

In this sense, the author highlights the importance of the environmental organisations that 

these writers represented and their influence on the development of conservation organisa-

tions. Phillipon (2004, 3), points out Theodore Roosevelt’s writings to prompting the estab-

 
29 In Conserving Words: How American Nature Writers Shaped the Environmental Movement (2004). 
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lishment of critical organisations such as the Sierra Club (1892) and later the radical environ-

mental group Earth First! (1980), which largely contributed to the environmental movement 

emergence and evolution. 

Following Roosevelt’s ideas, many different subsequent authors approached the quest to 

further understand and depict nature. Examples include Haeckel’s Artforms of Nature / Kun-

stfomen der Natur (1899-1904), Die Radiolarien (1862) and the three reports, Deep-sea Me-

dusae (1882), Radiolaria (1887) and Keratozoa (1889), that resulted from the Challenger 

expedition in 1873-76. This event contributed to the study of oceanography (Egerton 2012, 

199). Haeckel revealed drawings and extensive illustrations from several animals and sea 

creatures with an extraordinary detail often pointing out their symmetry and bilaterality, as 

illustrated in Fig. 5. 

 
Fig. 5 Kunstformen der Natur30.  

Given what has been said, the surge of photograms, photography and photomicrography dic-

tated new approaches to record and interpret nature in further detail. Through Photographs of 

British Algae: Cyanotype Impressions (1843), Anna Atkins became a pioneer of illustrating a 

book with photographs, using the medium to represent scientific illustrations (Haines and 

Stevens 2001, 10). Atkins reveals the collected algae by means of the cyanotype technique, as 

can be seen in Fig. 6. This technique makes use of light-sensitive paper exposed to sunlight to 

produce cyanotype photograms. 

 
30 https://archive.org/details/KunstformenderN00Haec accessed January 02, 2019.  
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Fig. 6 Kalymenia dubyi; Laminaria fascia (©NY Public Library31). 

Furthermore, the scientific community increasingly made of technological advances to docu-

ment the anatomy of microscopic discoveries. An example for this are radiographs (Fig. 7).  

 
Fig. 7 Fish X-ray (©MoMA 193732). 

Additionally, these representations also made theorists explain and look deeper into nature by 

exploring its growth, forms and patterns. Examples include Growth and Form (1917) by 

D’Arcy Thompson or The Fractal Geometry of Nature by Benoit Mandelbrot. Their research 

focused on understanding concepts such as chaos or turbulence in nature while mathematical-

ly explaining nature’s roughness and geometric patterns (Mandelbrot, 1977). Techniques such 

as photogravure (see Fig. 8) show the detail of patterns and structures of a diatom, which il-

lustrates Thompson’s and Mandelbrot’s ideas.  

 
31 The New York Public Library https://digitalcollections.nypl.org/items/e1985570-0743-0135-8bda-
17578a76fa77 and https://digitalcollections.nypl.org/items/510d47d9-4a8f-a3d9-e040-e00a18064a99 accessed 
February 26, 2021. 
32 Plate 88 Eder and Valenta; Fish, X-ray transparency (radiograph), 1896. 
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Fig. 8 Diatom (©MoMA 193733). 

From this perspective, in the 1920s, Lásló Moholy-Nagy proposed using photograms innova-

tively and artistically, prompting the idea of producing artworks employing technological 

extensions such as the camera, telescope or microscope to achieve new visions (Kaplan 1995, 

92). In this sense, according to Terranova (2017, Chap. 14), Moholy-Nagy’s experimental 

publication Painting, Photography, Film34 was “the first in a long list of art-and-science hy-

brids to follow”. It included scientific images using photograms, X-ray images and other light 

displays. Further discoveries include stroboscopic light, which allowed levels of capturing 

motion and instantaneous events otherwise impossible by human perception (Garfield 1989, 

57). In 1931, Harold E. Edgerton’s started to explore this form of sequential photography by 

revealing motion in nature in innovative forms35.  

Correspondingly, remarkable discoveries were essential for the further development of 

sound technologies. Hooke (1665) also presented the mercury barometers as early explora-

tions of the modern metallic ones that only surged around 1845 (Middleton 1944). These bar-

ometric pressure sensors, or barographs36, allowed us to record the loudest noise heard on 

earth at this time, the Krakatoa explosion in Indonesia in 1883 (Schafer 1997, 28). Pressure 

waves from Krakatoa travelled around the globe seven times (Khan 2013, 165), with more 

than fifty weather stations worldwide recording them (Gabrielson 2010, 14). This network of 

meteorological barographs still detected them 100 hours after the eruption. Thomas Edison 

invented the wax-cylinder recorder in the 1870s. It was based on sculpting grooves employing 

a needle and a vibrating diaphragm: “This device encoded the sound vibrations into modula-

 
33 Photogravure, Albin-Guillot: Diatom, Paris, 1931. 
34 Original Malerei, Photografie, Film (1925). 
35 See Stopping Time: The Photographs of Harold Edgerton (1987). 
36 A barograph is used to record atmospheric pressure continuously.  
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tions of the groove and then allowed playback of the recorded vibrations through the same 

needle-membrane system” (Pavan et al. 2022, 3). 

1.2 Activism  

The early representations of nature, together with the knowledge acquired from the emergent 

field of ecology, allowed a better comprehension of the relationships between humans and 

natural environments and, consequently, a first approach to understanding human impacts. 

Parallel to the scientific endeavour, insights from indigenous communities were also crucial 

for these understandings: “the way in which things make sense in the indigenous life and in 

the scientifically oriented world are incommensurable” (Hannula, Suoranta, and Vadén 2014). 

As McCormick explains (1989, 3), the “understanding of the natural environment that 

emerged from eighteenth and nineteenth-century research profoundly affected man’s view of 

his place in nature”, while this dictated a more serious approach to the environment. Howev-

er, a clear beginning of the environmental movement is challenging to establish due to its epi-

sodic and intermittent nature and its dependence on many different reasons such as place, 

time or other specific local issues (McCormick 1989, 1). According to Graham Meikle (2018, 

2), activism includes “the widest range of attempts to effect social or cultural change” and 

Brian Martin (2007, 19) adds that it is present in every political system that exists in the past 

and throughout the history of humanity.  

Likewise, several historical key moments associated with political, social or religious sys-

tems are intimately connected to activism. In this sense, activism strongly bonds to every sort 

of social movement. Therefore, activist actions are often associated with some of the signifi-

cant nineteenth-century social movements such as anti-slavery, labour movement, women’s 

rights, opposing racism, world peace or protecting the environment (Martin 2007, 19-25). 

Accordingly, an environmental concern did not begin from a single event but emerged in 

many places, each with local reasons. National movements began to form when individuals 

started to be affected personally and locally by pollution, hunting practices or deforestation. 

As explained in the following sections, these national movements grew into multinational 

dimensions and formed the base for the global environmental movement to develop. The pro-

gress in scientific research and growth in mobility are some criteria that led to a no longer 

localised but global environmental movement (McCormick 1989, 1). The following sections 

outline the two essential waves establishing the environmental movement development. 
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1.2.1  The first wave of the environmental movement 

The first wave of the environmental movement is contemporary with the Industrial Revolu-

tion (IR) (Clowney and Mosto 2009, 30). It connects to the growth in agriculture, which 

marked an era of behavioural change from hunting to settled agriculture practices and modern 

machinery, prompting IR developments in the early 1800s (Clowney and Mosto 2009, 24). 

According to Steffen et al. (2011, 842), this is also the logical date for suggesting the begin-

ning of the Anthropocene era37. It was a critical moment leading to a shift from respecting and 

awe for nature, shared by botanists, naturalists, landscape painters and philosophers, that tried 

to best represent its beauty, to a position of conflict and dominance over nature (as mentioned 

earlier from the imperialist to the arcadian ecological tradition). The advances in modern 

technology and machinery made possible the growth of modern agriculture. Critical elements 

of the environmental movement’s first wave include the bioregionalism, the conservation 

movement (and the idea of sustainable development that includes Theodore Roosevelt 

achievements) and the preservation movement (as well as the attempt to protect the wilder-

ness) sustained by John Muir38 and Aldo Leopold39 (Clowney and Mosto 2009, 30-31). At 

this time, landscape painters were crucial and together with naturalists, zoologists, ecologists 

and botanicals, they significantly contributed to different perspectives and a deeper perception 

of nature.  

A pioneering approach was Nine Letters on Landscape Painting, by Carl Gustav Carus, 

written from 1815 to 1824. Carus followed Humbolt’s view towards the unification of science 

and the arts, seeking an “alliance between science and art” by pairing artistic skills and scien-

tific knowledge to depict nature (Carus [1831] 2002, 30). Carus coined the term Erdleben-

Bildkunst (earth-life painting), which proposed a new purpose towards landscape painting, as 

shown in Fig. 9.  

 
37 See Steffen et al. (2011) Anthropocene: Conceptual and historical perspectives. 
38 Founder of the Sierra Club. 
39 Founder of the Wilderness Society. 
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Fig. 9 Geognostic landscape (Carus 2002, 10). 

For the author, there was a clear interdependency between science and the arts claiming that 

science would need art for its exhibition, and art would need to be based in science. In this 

sense, both fields shared the same goal that is the manifestation of the divine:  

science and art are antithetical: the one, through knowledge, leads multiplici-

ty back to divine unity; and the other, thought the quasi-divine activity of 

creation, generates multiplicity. […] From awareness comes knowledge, or 

science; and from skill comes art. In science, man feels himself in God; in 

art, he feels God in himself. (Carus [1831] 2002, 38) 

These approaches led other landscape artists looking at nature from different perspectives. 

The Course of Empire by Thomas Cole40 is one of the earliest works with ecological artistic 

activist ideas (Fig. 10 and Fig. 11).  

 
Fig. 10 The savage and the arcadian state (©NY Historical Society). 

The piece consists of five paintings realised from 1833 to 1836 that translate a civilisation’s 

rise and fall, showing the transition from “taming of wilderness and ending with nature’s re-

taking of the ruins of civilisation” (Fedoryk 2018). These paintings depict a symbolic nature 

 
40 Cole was a prominent figure of the American landscape painters and was considered the father of The Hudson 
River School. Inspired by wilderness and the concept of “untouched nature”, many of the artist’s landscape 
paintings already implied ideas of sustainability. 
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degradation from the savage state and the arcadian or pastoral state (Fig. 10) to the consum-

mation of empire, destruction and, finally, desolation (Fig. 11). 

 
Fig. 11 The consummation of empire, destruction, desolation (©NY Historical Society). 

The Course of Empire marked a starting point for new forms of looking at nature to develop. 

Brandon Ballengée sees this approach as an “early form of environmental consciousness and 

perhaps even artistic protest” (Grande 2005, 29).  

Thomas Cole and The Hudson River School adopt a new place in the devel-

opment of early environmentalism, for their art would serve as visual fodder 

for the environmentalist movement that was to come. (Fedoryk 2018) 

With this artwork, Cole influenced artists to go outside and start appreciating nature and 

painting nature. Additionally, Cole set the stage for environmentalists to start taking action 

towards conservation and preservation practices (Fedoryk 2018). The increased exploration of 

natural resources for raw materials and energy that marked this era came with a significant 

adverse outcome: increased pollution (Clowney and Mosto 2009, 24). A need to call attention 

to these problems, pushed by the concomitance occurrence of natural disasters, prompted the 

first ideas of concern with nature and the first environmental organisations to be formed. 

Kepes (1972, 3) points out that environmental tragedies prompt humans to start thinking as 

part of nature (the ecological consciousness). As a reaction to the rise of pollution and noise 

from the IR, the first local environmental pre-digital forms of activism started to surge. 

 Further, according to Annelise Orleck (2015, 29), the Seneca Falls Convention in 1848 

was critical for social activism to emerge. Despite the major outcome for American woman 

activists happened only in the 1920s, when women achieved the right to vote, this event is 

believed to be one of the earliest mentions of American women’s activism. As such, it is con-

sidered the symbolic creation of American feminism, marking the outcomes of the anti-

slavery movement and the industrial labour movement (Orleck 2015, 1). The Lowell Offering 

(Fig. 12) was created by women workers who used it to voice their activism and set the stage 

for the movement to unfold. 
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Fig. 12 Lowell Offering (Pinch and Bijsterveld 2012, 49). 

From this time on, and as a quest to reverse the subjugation of nature and women, a strong 

feminist movement started in the USA where women activists began to support the preserva-

tionist movement and form conservation committees. The Federation of Women’s Clubs in 

1890 set the stage. Subsequently, the League of Women Voters prompted successful out-

comes by pressing for clean air and water legislation as well as asked for reforms in capitalist 

systems that were supported by profit at the expense of nature (Merchant 2001, 284). As Mer-

chant explains (2001, 285), the restructuration of these systems would be necessary “if people 

and nature are to survive.”.  

The two pre-digital activism critical moments connect to the radical movement press in 

the 1900-1920s in the US and with the emergence of social movements in the 1960s and the 

1970s (Downing 2018, 22). In the first moment, activists started to print the first media news-

papers and magazines, while all group coordination had to be done either through postal or 

public notices. Anti-slavery abolitionists mainly used newspaper ads, pamphlets or the postal 

service and the labour movements had their newspapers (Martin 2007, 21). Accordingly, 

newspapers at this time were the most potent means for activism. An example is the activist 

work by the cartoonist Karl Kae Knecht in Fig. 13, which often depicted changes in the world 

by reflecting local, national or international environmental issues (MacLeod 2017, intro).  
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Fig. 13 Karl Kae Knecht drawings41 (MacLoad 2017). 

Technological evolution primarily shaped activism growth, while these early forms of com-

munication, which were mainly based on newspaper ads, pamphlets or postal services, were 

highly dependent on printing techniques. The emergence of technologies such as photog-

raphy, radio, video, television (and later the internet) made things easier for social movement 

developments. At the same time, a widely different approach to activism techniques and prac-

tices emerged (Meikle 2018, 2-3). The growing concern with environmental issues, especially 

pollution and noise42, led to the surge of anti-noise activists. Around the 1930s, the Anti-

Noise League started to use posters and periodicals, as illustrated in Fig. 14, to educate the 

community (Goldsmith 2012, 170).  

 
Fig. 14 Anti-Noise League (Goldsmith 2012, 171-172). 

 
41 The left drawing (1911) compares a Colombu’s Santa Maria ghost boat and a Titanic-like ship questioning the 
size and scale of modern shipping. The drawing on the right (1937) is “Mr Public” promoting city cleaning after 
the Ohio River flood. 
42 The first records of noisy city date back to the fifteenth century, when London was first described as a noisy 
place (Goldsmith 2012, 44).  
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Consequently, a philosophical alternative to the nineteenth-century mechanism approach was 

proposed in 1929 by J.C. Smuts43 in the form of the concept of holism. It focused on the idea 

that the wholes are not static but dynamic and that a continuum of relationships among parts, 

cyclical processes, the interconnectedness of all things is crucial, while considering nature as 

active and alive. Holism’s philosophy of nature has its contemporary form in the science of 

ecology. The parts cannot be isolated into a simplified system, because they would then dis-

tort the whole concept. Thus, ecology should consider complexities and totality. 

External forces and stresses on a balanced ecosystem, whether natural or 

man-made, can make some parts of the cycle act faster than the system’s own 

natural oscillations. Depending on the strength of the external disturbance, 

the metabolic and reproductive reaction rates of the slowest parts of the cy-

cle, and the complexity of the system, it may or may not be able to absorb the 

stresses without collapsing. At various times in history, civilizations which 

have put too much external stress on their environments have caused long-

term or irrevocable alterations. (Merchant 2001, 284) 

Holistic ideas are part of the philosophy of life, and holism became a force in political ecolo-

gy, especially towards the end of the twentieth century44. It is seen in the deep ecology ap-

proaches45, which consider nature and all political ecology as holistic (Trepl and Voigt 2011, 

45). 

The holism-reductionism controversy in ecology is all about the relationship 

between wholes and their parts. This is a major problem in many sciences – 

in physiology (the organism), geography (the landscape), psychology (the 

soul) and sociology (society), as well as in physics, linguistics and episte-

mology. However, the debate in ecology is of particular interest when it 

comes to understanding the way holistic and reductionist ideas about nature 

and society work in the context of political-ideological controversies. (Trepl 

and Voight 2011, 46) 

 
43 Quoted in Merchant 2001, 283. Jan Christian Smuts defined holism as the fundamental factor operative to-
wards the creation of wholes in the universe. 
44 The Endangered Species Act in 1973 came out from the necessity to protect the collapse of ecosystems due to 
the extinction of individual members (Merchant 2001, 284), highlighting the ecological approach of the whole as 
a community and the parts as the individuals. 
45 Inspired by Aldo Leopold and Rachel Carson, Arnes Naess (1973) coined the term deep ecology in The Shal-
low and the Deep, Long-Range ecological movements. The foundation of deep ecology, contrary to a shallow 
ecology view, is the basic intuitions and experiencing of ourselves and Nature, which comprise ecological con-
sciousness. In this sense, deep ecology and ecological consciousness are against the technocratic-industrial 
worldviews that separate humans from Nature. Moreover, to study our place on earth means including ourselves 
as part of the organic whole (Clowney and Mosto 2009, 213-214). The deep ecology movement sees us not 
merely as being in a given environment but as organisms that are part of a much larger biospherial net of intri-
cate relations (Naess quoted in Vandsø 2020, 28).  
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Holistic theories might differ depending on which aspect of wholeness they focus on. In biol-

ogy, the aspects that often cannot be separated from one another include totality, gestalt, 

uniqueness, system character and aliveness (Trepl and Voight 2011, 48). These concepts are 

better understood after the outcome of the Dust Bowl46, pointed out by John McCormick 

(1989) as one of the earliest examples of human-made environmental disasters of the mid-

1930s. This event, already seen as a warning for inappropriate agriculture practices, is be-

lieved to be vital to the onset of a more inclusive, coordinated, and ecological perspective in 

conservation (McCormick 1989, 22). It was expected that after such devastating events, 

communities would gather to find solutions to restore the situation and find strategies to pre-

vent future crises.  

Global concerns about pollution and noise continued to rise, prompting environmental or-

ganisations to appear worldwide. International agreement policies began to be applied since 

natural disasters often impact locally and spread to other countries. Thanks to the challenging 

effects left by the Dust Bowl, a better understanding of the true impact of human actions be-

came urgent (Spears 2020, 45). The environmental crisis left by the Dust Bowl led to an en-

gagement in “documentary” forms of contemporary (and retrospective) painting, photog-

raphy, folk music, or literature as ways to record the earth’s degradation. 

According to Spears (2020), this situation also took the (new) field of ecological science 

to another level. Borrowing concepts and ideas from holism, the unity of science was then the 

goal, and unification theories, such as systems theories, started to prompt. They aimed at de-

scribing the “system as a whole”, in which the system’s elements were primarily regarded as 

their function with respect to other elements or to the whole (Voigt 2011, 184). 

“Systems theory” thus encompasses various approaches that have proven 

their worth in describing, monitoring and constructing complex systems. Sys-

tems are classified according to their characteristics, while the specific focus 

may be on their relationships to their environment, their complexity, their 

mode of self-organisation or the capacity of a system for feedback. Systems 

theoretical approaches exist today in all those sciences that see their objects 

of interest as having, at least in part, a systemic character; these include – to 

name just a few – sociology, psychology, geography, physics, cognitive and 

neurosciences and ecology. (Voigt 2011, 185) 

Systems theory led to the development of ecosystem theory. The ecosystem concept was in-

troduced by Sir Arthur George Tansley (1935) as a “fundamental concept in ecology” (quoted 
 

46 Between 1934 and 1937, the Great Plains were hit by more than 200 regional dust storms, often six meters 
high. It was believed to be a consequence of disturbances to the balance of nature. 
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in Voigt 2011, 185). These concepts started to appeal to artists, while living materials, such as 

plants and animals, became popular and widely present in art throughout the twentieth century 

(Gessert 2010, 51). One of the first works that used living organisms as art is Steichen Del-

phiniums by the photographer Edward Steichen. This pioneering work was the first exhibition 

of its kind that understood living things as art (Gessert 2010, 1). In 1936, Steichen exhibited 

his hybridised plants at the Museum of Modern Art MOMA in New York, as shown in Fig. 

15. By exposing plant seeds to chemical agents47, Steichen induced appealing genetic muta-

tions (to achieve the desired formats and colours), pioneering the idea of genetic art and ge-

netics as an artistic medium (Yetisen et al. 2015). Steichen’s experiments in genetic mutations 

on seed plants are often considered the precursors for bioart (Yetisen et al. 2015).  

 
Fig. 15 Steichen’s Delphiniums (Mitchell 2010, 38). 

The New Landscape exhibition, curated by Gyorgy Kepes in 1951, presented innovative 

forms to experience abstract cellular shapes in a wide range of black and white scientific mi-

crographs and macrographs (Terranova 2017). Inspired by Lásló Moholy-Nagy ideas of 

bringing scientific photos to an artistic context and pursuing the quest to understand nature, 

Kepes introduced scientific imagery in the Hayden Gallery at MIT, as seen in Fig. 16. These 

forms of art primarily based on scientific imagery fostered science’s popularisation. Kepes 

was part of a circle of avant-garde artists and scientist-activists that applied holism theories to 

the cultural and scientific realm. Their ideas opened up a new territory of thinking where 

these different areas of expertise could potentially overlap (Terranova 2017). 

 
47 Colchicine was used by horticulturalists to produce the desired mutations and alter ornamental plants. 
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Fig. 16 The New Landscape (Terranova 2017). 

Haber (2011, 215) pointed out that the ecosystem was the key concept to foster to investigate, 

understand and solve the environmental problems the twenty-first century was facing. It ena-

bled the development of a particular branch of ecology called ecosystem ecology. With the 

writings of E.P. Odum Fundamentals of Ecology in 1953, which makes the ecosystem its cen-

tral concept (Haber 2011, 216), a new approach to ecosystems ecology aroused, prompting 

the first international research programs. With the rise of systems theory (1940s), and the sec-

ond wave of the environmental movement (1960s), ecology started to be considered a “super-

science” (Schwarz and Jax 2011, 147). In addition, these discoveries consolidated the previ-

ous knowledge regarding human impacts on the natural environments. Moreover, they dictat-

ed a more serious approach towards the environment, which is revealed by the second wave 

of the environmental movement.  

1.2.2 The second wave of the environmental movement  

As Clowney and Mosto explain (2009, 31), the outcomes of WWII prompted the second wave 

of the environmental movement. They point out the Cold War political tensions, the expan-

sion of multinational corporations and the development struggles of post-colonial “third 

world” countries as prominent features of the post-war. Spears (2020, 6) describes pollution 

as one of the first consequences of the post-war acceleration: the increasing population, pro-

duction and consumption. Moreover, it coincided with profound changes in nature, explora-

tion of natural resources and negative impacts on environments (Spears 2020, 6-7). Accord-

ingly, McCormick (1989, vii) states that although environmental destruction had already been 

witnessed long before WWII, environmental movement growth was one of the consequences 



 31 
 

of the post-war epoch. The post-war period is also connected to the emergence of social and 

political activism. In 1955, Rosa Parks prompted the Civil Rights movement that set the roots 

for social and political activism, which developed further during the 1960s and 1970s (Orleck 

2015, 65-66). Moreover, with the emergence of social movements (such as the Black Power 

movement, opposition to the Vietnam war, second-wave feminisms, gay and lesbian rights or 

Native American rights), a second moment for the pre-digital activism happens (Downing 

2018, 22). Therefore, as Spears highlights (2020, 7), “Cultural shifts also motivate social 

movements. The postwar period saw the emergence of a culture of protest.”. 

As Jamison (2011, 195) discusses, the science of ecology was initially a minor subfield of 

biology. However, with the emergence of the second wave of the environmental movement, it 

has become an object of political engagement and public interest. From the 1960s onwards, 

people started to become aware of the increasing environmental crisis and Ecology began to 

be a matter of concern48 (Blandin 2011, 205). Ignited by Carson’s writings in 1962, the sec-

ond wave of modern environmental movement prompted environmentalism to flourish 

worldwide and led to a boom of institutions and organisations that followed the author’s be-

liefs and warnings for the environment (Clowney and Mosto 2009, 31-32). 

According to Schwartz (2011, 22) ecology was conceived as “bridging science” and in 

the 1980s it starts to be considered with an innovative and creative character that mixes and 

interrelates science and technology. In this context, Robert Kohler suggests ecology as a cul-

ture of layers and mosaics, defining it as a Border Biology (quoted in Schwarz 2011, 22). 

Hence, ecology was no longer seen as a biological or natural science. Instead, according to 

Blandin (2011, 213) it evolved to an integrative and transdisciplinary field, to ensure the “sus-

tainable adaptability of the Total Human Ecosystem”. 

Additionally, van der Heijden, Koopmans and Giugni (1992, 4) suggest that environmen-

tal catastrophes, scientific publications and the outcomes of the actions from the environmen-

tal movement are the three elements that were essential for a social awakening. An example 

that reveals an awareness of pesticide exposure amongst farmworkers and a consequent boy-

cott to the use of table grapes is presented in Fig. 17.  

 
48 Ecology was first officially addressed as a scientific discipline when the International Union for the Protection 
of Nature (IUPN, now IUCN, with “C” for “Conservation”) was created at the end of 1948. (Blandin 2011, 205). 
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Fig. 17 Pesticide exposure. Consumer boycott of table grapes (Spears 2020, 93). 

One event that largely contributed to the global moment of environmentalism, and marked a 

new form of awareness, was Earthrise, the first public picture of the Earth taken by Bill An-

ders in the context of the Apollo Mission in 1968 (Fig. 18). Earthrise was considered one of 

the most influential environmental pictures and is connected to the growth of the environmen-

tal movement. Through this picture and Blue marble, a second Earth picture taken in 1972 by 

the NASA, it was possible for people to see another perspective of themselves on Earth and 

Earth as a whole for the first time (Lazier 2011, 605; Kahn 2013, 17). 

 
Fig. 18 Earthrise; Blue Marble (Lazier 2011, 610, 607). 

The idea of the whole Earth led to the development of the Earthrise era (Lazier 2011, 606). 

These views from the Earth and the movement they represented became globalised, prompt-

ing the first Earth Day to happen in 1970, an event that set the stage for the environmental 

movement to rise. Spears (2020, 101) considered the first Earth Day a mark in modern envi-

ronmental movement history. 
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Rachel Carson was not only a catalyst for, but embedded in, a movement she 

was helping to build. Earth Day 1970 was a “culmination” as well as the 

launch of something new. (Spears 2020, 4) 

According to Rik Scarce (Scarce 2006, 47), during the second wave, the environmental 

movement became global, while the first Earth Day in 1970 was as the critical moment. 

Moreover, environmental ethics was accepted as a discipline and the Environmental Protec-

tion Agency (EPA) was created (Clowney and Mosto 2018, 22). As a direct response to the 

constant growth of the environmental movement, environmental agendas and environmental 

programmes were adopted by state environmental departments and the industries (Martin 

2007, 26). Furthermore, international conferences prompted dealing and tackling environmen-

tal issues with a global approach49 (Clowney and Mosto 2009, 32).  

While WWII caused a gap in exploring the use of live materials in artistic practice (Ges-

sert 2010, 1), its outcomes created an awaking moment for artists that provided the momen-

tum for artistic exploration to thrive. Artists started to seek new forms of creative expression, 

questing for a better future. Nature degradation was already evident and there was a rise in the 

collective quest to protect it. Therefore, the environmental problems started to inspire artists 

to address ecological issues in their works (Gessert 2010, 2). The surge of environmental art, 

land art and earthworks in the 1960s where nature is the artwork and awareness towards its 

protection is critical, made environmental / land artists commit to action towards a behaviour-

al change. Their works pointed out to the limited availability of natural resources, promoted 

for sustainability and awareness and led to a deeper look into human interference with nature.  

Environmental art that improves the human relationship with nature, explain nature and 

its processes and educate about environmental problems subsequently surged. Artworks used 

earth elements, such as water, wind or soil, while suggesting ways to coexist harmoniously 

with natural environments by restoring ecosystems in artistic and aesthetic ways became es-

sential. Moreover, as explained in the following sections, it later evolved into a more con-

scious approach to being in the world and a necessity to communicate environmental damag-

es.  

1.3 Artistic activism 

Artistic activism emerged to communicate issues while appealing to emotions. Art activism 

often assumes names such as artistic activism or artivism (Serafini 2018, 3). Artivism is a 
 

49 The development of Earth Summit (1992), the United Nations Environmental Program, the Framework Con-
vention on Climate Change, the Intergovernmental Panel on Climate Change, the Montreal Protocol, the 1992 
Rio Declaration on Environment and Development and the Kyoto Protocol in 1997. 
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concept proposed by Aladro-Vico, Jivkova-Semova, and Bailey (2018, 10) as a powerful 

global language that evolved naturally from creative forms such as urban and graffiti art and 

situationism. It is considered a combination of art and activism that aims at immediate social 

intervention through artistic activity: 

new language which appears outside the museums and art academies, moving 

towards urban and social spaces […] a hybrid form of art and activism which 

has a semantic mechanism to use art as a means towards change and social 

transformation. (Aladro-Vico, Jivkova-Semova, and Bailey 2018, 9) 

The idea of working with specific contexts, and the involvement in the public social space, 

detaches from political art, making this involvement with the context more important than the 

creative process itself. In this context, Lucy Lippard (1984, 1) suggests that the Trojan Horse 

was perhaps the first activist artwork. Art activism has roots in artistic avant-gardes of the 20th 

century, such as Dada, Futurism or Surrealism. It connects to the approaches of art forms such 

as happenings, performance, land or conceptual art, as the dematerialisation of the artistic 

object already implies some form of activism (Aladro-Vico, Jivkova-Semova, and Bailey 

2018, 11). Artistic activism has been associated with many social, religious, political or envi-

ronmental movements through the last centuries (Martin 2007, 19; Serafini 2018, 3). In order 

to understand artistic activism roots, it is crucial to look back and understand how these 

movements developed in history. Serafini (2018, 2-3) explains that art activism can refer to 

artists who contribute to a change in society or the creative practices of activists working 

aside the cultural sector. In this context, Serafini (2018, 18) suggests that the “practice of art 

activism emerges from both art and activism”, defining it as  

practices that employ artistic forms with the objective of achieving social 

and/or political change, and which emerge from or are directly linked to so-

cial movements and struggles. (Serafini 2018, 3) 

Focusing on the importance of feelings as the main drive for people acting upon something, 

the author understands the power of emotions as vital to the artistic activism’s sphere50 (Seraf-

ini 2018, 14). Emotions are responsible for fostering people to commit to social movements or 

make them stay or abandon a cause. In the same way, activists use this power of emotions to 

call people to take action. In art activism, emotions and affect are hence significant concern-

ing individual and collective experiences, as they are concerning the construction of narratives 

(Serafini 2018, 13-15). Furthermore, Serafini (2018, 14) adds that “affective and reactive 

 
50 Chapter 3 (section 2.3.2) further discusses this topic. 
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emotions are integral to protest as they are to any social action”. Actually, they are integral to 

such a degree that in order to understand social movements as a whole, one must include the 

role of emotions. On the other hand, Lippard describes activist art as not being connected to 

any particular style since subjects and mediums are very heterogenic. Instead, the author sug-

gests a definition based on its functions: 

It does not, for the most part, limit itself to the traditional art media: it usually 

abandons frames and pedestals. It is an art that reaches out as well in. To var-

ying degrees it takes place simultaneously in the mainstream and outside of 

accepted art contexts. In practice, activist art might include teaching, publish-

ing, broadcasting, filmmaking, or organizing-in or out of the art community. 

If often incorporates many different media within a single, long-term project. 

Most activist artists are trying to be synthesizers as well as catalysts; trying to 

combine social action, social theory, and the fine arts tradition, in a spirit of 

multiplicity and integration, rather than one of narrowing choices. (Lippard 

1984, 342) 

According to Marco Donnaruma, it is through artistic practice that artists can contribute to 

“initiate, channel or disrupt processes of reflection in other, reflective processes that would 

have not taken place otherwise. At the same time, an artist’s aesthetics is hardly impersonal.” 

(2016, 4). Donnaruma points out the artist’s responsibility when contributing or sharing an 

artwork:  

Creating an artwork is a matter of consolidating a person’s individual vision 

of the world into an artefact that is meaningful to others, meaningful in the 

sense that it means something in the context of other people’s lives. An art-

work is embedded with the strongly personal vision of an artists, hence the 

message it conveys and the reflective process it initiates are vectors of the 

artist’s original vision. (Donnaruma 2016, 4) 

In this context, Lippard (1984) explains that activist art is more effective when it integrates 

the artist’s beliefs. Otherwise, it would fail as an artistic proposal. Accordingly, Cecily Miller 

(2020, 61) outlines that artists can “shape values, provide information, reduce fear and pro-

mote courage, invent new rituals, sound the alarm, and bring people together for collective 

action”. Moreover, it can be considered a particular ability to engage the public and fight 

against contemporary problems. Furthermore, Miller further suggests that bringing together 

scientists, naturalists, local governments, public agencies, environmental activists, activist 

organisations and ordinary citizens that want to make the world a better place is at the heart of 

developing innovative interrelationships towards the planet’s resilience, protection and repair.  
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The awareness and rise of environmental art, institutional critique, and environmental ac-

tivism marked the post-war era. The awakening time, both artistic and political, where artists 

were seeking novelty and a fresh new start, is revealed by the development of several creative 

groups that formed worldwide: Gutai in Japan (Fermont and della Falle 2020, 177), ZERO in 

Europe (Bauer 2013, 38-40) and the land art movement in America. In this sense, artists were 

waiting to be inspired and urged to break boundaries in the art system. Consequently, in the 

late 1960s, nature was increasingly considered a subject, material and site (Sonfist 1983, XI). 

By building large-scale artworks outside of museums, land and environmental artists were 

able to observe and interact with organisms and elements from nature as well as to restore 

damaged places and break the standards in art. Artworks offered different connections with 

the environment. Moreover, artists were interested in cooperating with the environment, fos-

tering an awareness of nature and the Earth (Sonfist 1983, xi). According to Scarce (2006, 7), 

this intuitive ecological consciousness spurred a dramatic rise in environmental activism that 

has been witnessed since the 1990s, which led to “activists sitting in trees in front of bulldoz-

ers, sink whaling boats or liberate animals used for laboratory experiments”. 

Radical environmentalism emerges out of an ecological consciousness that 

comes from the heart – not the head – that has experienced the natural world. 

(Scarce 2006, 31) 

The stage for environmental activism to go global was set. It was prompted by the evolution 

in media and the importance of mediation. Furthermore, the development in technology and 

recording techniques was crucial for the surge of innovative approaches to sound reproduc-

tion, soundscape composition and soundscape ecology that followed.  

The following sections provide an overview of the development of four central threads of 

artistic practices that connect artistic activism and the environment: ecological art develop-

ments (environmental art, earthworks, and land art), bioart developments (living organisms as 

artists and biological systems), performance art developments (social and environmental cri-

tique) and, finally, ecological sound art developments (environmental sound and sound-

scapes).  

1.3.1 From environmental art to ecological art 

The main drive that led to environmental art evolving to ecological art was the change in the 

artistic goal. It shifted from challenging art assumptions and breaking boundaries to com-

municating environmental damage while fostering ecological concern and awareness. During 
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the early period of environmental art, the effort to break art boundaries and standards was at 

the centre of Earthworks, also considered the earliest land art genre (Boettger 2002, 24).  

Earthworks were not only prominently material but also strongly metaphori-

cal, a manifestation of the lives of the artists, who were self-reflective men of 

the world. (Boettger 2002, 27) 

The work Grass Mound, conceived in 1955 in Aspen, Colorado by Herbert Bayer, set the 

stage for this tradition (Fig. 19). It became an essential piece for a transition in the art that 

started to come out of the museums and gallery spaces (Boettger 2002, 138-140). Grass 

Mound is considered the precursor to the land art tradition. Moreover, because Bayer’s Grass 

Mound already comprised living organisms, since grass covered the whole piece, this piece is 

regarded as one of the precursors of bioart (Gessert 2010, 111-112). 

 
Fig. 19 Grass Mound (Boettger 2002, 139). 

Innovative ways of making art were an urge for many artists, while they were seeking alterna-

tive methods and new places. As Chandler and Neumark state, “most of the artists/activists in 

the 1960s and 1970s were engaged in artistic and theoretical discussions about dematerializa-

tion and conceptual approaches to art.” (2005, 27). In this context, and after Bayer’s piece, the 

concept of a conventional artistic object inside a gallery was already profoundly examined 

and the environment surged as a new form of artistic exploration. Therefore, several concep-

tual artists shared the approach of breaking standards. Similarly, pioneering the field of sound 

art and environmental sound in the LISTEN series (1966), Max Neuhaus invited people to go 

out and listen attentively to the environment: “why limit listening to the concert hall? Instead 

of bringing these sounds into the hall, why not simply take the audience outside - a demon-

stration in situ.” (Neuhaus, n.d., 63). A power station, a subway or a busy street were the start-

ing point for the listening experiences proposed by Neuhaus. Moreover, in the series of works 
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Listen: Field Trips Thru Found Sound Environments, the author stamped the word LISTEN in 

the audience’s hands and took them on a sonic journey to these places in order to create 

awareness for listening (Gilmurray 2016a, xxiii). Steam from Robert Morris, which was con-

ceived in 1967 and realised from 1971-74, and The Hole from Claes Oldenburg (1967) are 

two other critical pieces in this tradition (Fig. 20).  

 
Fig. 20 Steam (Morris 2008, 59); The Hole (Boettger 2002, 18). 

By working with water vapour appearing randomly in the environment, Steam by Morris ap-

proached the ephemeral and unpredictable. Oldenburg’s piece The Hole, a rectangular reces-

sion in the soil, has invisibility at its centre, presenting a “non-visible monument”. It can be 

considered the first sculpture made directly in the ground (Boettger 2002, 8). Both pieces 

challenged standards in art not only by exhibiting the works outside gallery walls but by chal-

lenging the concept of a physical object. In a similar approach, in Fluids (1967) by Allan 

Kaprow (Fig. 21), several rectangular sculptures made of ice blocks were built in the city and 

left to melt, exploring the concept of happenings (Kittelmann and Schmidt 2017, 13), which 

is related to moments of spontaneous creativity (Coessens, Crispin, and Douglas 2009, 34). 

This work comprises the idea of moving out to the environment (the uncertain world), forget-

ting the constraints imposed by the concert halls, gallery spaces or stages (Kaprow 2011, 27).  
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Fig. 21 Fluids (Kittelmann and Schmidt 2017, 16, 20). 

Bayer deeply inspired other earth artists and contributed to accepting the Earthworks genre as 

a particular field, which happened in 1968 with the first exhibition of its kind – Earthworks – 

at Dwan Gallery (Boettger 2002, 133-134). With environmentalism on the rise from Carson’s 

writings, ecological concerns became a global topic. In this sense, Joseph Beuys proposed to 

clean the Elbe River in Hamburg in a performative action event, calling attention to the local 

pollution. Time Landscape (1965) by Alan Sonfist (realised in 1978) involved planting a for-

est in an abandoned lot in New York city, proposing an “area with soil and indigenous plant 

life, ecologically restoring and commemorating the vanished natural habitat” to call attention 

to the historical past of the place (Spaid 2002, 7-9; Kac 2007, 12). In the 1968 work Rice / 

Tree / Burial, Agnes Denes committed to the environmental crisis in a private performative 

ritual and symbolic event. By bridging philosophical concepts and ecological concerns, Denes 

initiated a set of artworks, developing the Eco-Logic approach (artist’s website, Cheetham 

2018). In the same year, the Coloration of the Grand Canal (Fig. 25) was created by the art-

ist-activist Nicolás García Uriburu who dyed Venice River waters with a green colour using 

fluorescein51 in an attempt to protest against pollution (Spaid 2017, 46).  

The growing mass interest in ecology shifted in the late 1960s conservation to “actively 

protectionist environmentalism” (Boettger 2002, 23). At the same time, Earthworks came to 

public attention, calling for ecological sensitivity:  

The years of Earthworks, 1966 to 1973, overlap the period, between 1965 

and 1972, when “Ecology” emerged as a public issue, reflecting widespread 

 
51 A biologically innocuous pigment used to paint the waters fluorescent green, along 3 km of the Canal.  
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and intense interest in the protection of natural environments from disruption. 

(Boettger 2002, 39) 

Land art’s main focus was non-living materials, as artists used earth elements (such as soil, 

water, natural elements or light) as central materials. In this period, many land artworks had a 

strong focus on site-specific locations. Double Negative by Michael Heizer (1969), Spiral 

Jetty (1970) by Robert Smithson and Sun Tunnels by Nancy Holt (1973-76) are early exam-

ples that consider nature as a site (Boettger 2002, 241; Ryan 2007, 96-97). In Spiral Jetty, 

Smithson approaches the idea of merging the artwork with the surrounding environment, un-

derlining the concept of entropy and decay, as well as questioning nature interference by hu-

mans while calling attention to forgotten or damaged sites. The piece merges with the envi-

ronment while focusing on the importance of the surroundings. In this sense, the artist called 

attention to a northern part of the lake that was utterly useless, while the place itself as close 

to a disused oil drilling operation site (Cheetham 2018). By appropriating the lake, Smithson 

uses approaches such as interventionism and rapprochement, questioning nature interference 

by humans (Rosenthal 2003, 81).  

However, these early earthworks, paired with employing natural materials or placing 

works in remote places, focused more on challenging art boundaries and not on a concern 

with ecological principles (Wallen 2012, 235). The work of Robert Smithson was one of the 

exceptions. Smithson’s pieces already had the environmental (if not the ecological) as a key 

concern52. These ideas were slowly achieved and further developed with artworks that pro-

posed environment renewal and restoration as methods. In this way, artists wanted to empha-

sise the importance of nature and create awareness for the ecological issues they were facing. 

Landscape’s ascent as a genre occurred in collaboration with the Industrial 

Revolution of the eighteenth century — a favoured starting point for the An-

thropocene — and the imperialisms of the nineteenth century. Earthworks 

and land art developed at the same time and in the same cultural milieu as 

mid-twentieth-century environmentalism in the United States and Europe. 

Ongoing relationships with eco art also illuminate the landscape genre and 

land art retrospectively. (Cheetham 2018, n.p.) 

Nature as material (in this case, soil) is central in Making Earth by Helen and Newton Harri-

son, also known as the Harrisons. Making Earth (conceived in 1970) approached individual 

survival aspects and revealed that natural resources are limited. The artists started to create 

innovative art where the environment was central using earth as the material itself (Ryan 

 
52 Cf. Jack Flam (1996) Robert Smithson: The Collected Writings. 
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2007, 106-107). They state that their “works were among the first to deal with ecology in the 

full sense of the term” (artist’s website; Cheetham 2018, n.p.). The Harrisons’ aims were of-

ten about starting a discussion or contributing to a “conversational drift” (Spaid 2002, 32), 

they were always interested in finding appropriate solutions for optimising biodiversity and 

cultural diversity. Making Earth was an early eco-political work that pointed out the raw ele-

ments that maintain the life web and set the stage for later developing the Survival Pieces se-

ries, which is discussed in the next section. This series focused on farming and fishing strate-

gies as a survival plan. The artists pointed out the human dependency on living soil and clean 

water while questioning priorities for using and conserving natural resources (Ryan 2007, 

107; Spaid 2002, 33).  

Taking these ideas further, Kepes quests for equilibrium and argued for an awareness of 

the need for interdependence: “we need a social standard based upon full cooperation between 

man and man, and between man and nature.” (Kepes 1971, 71). As a quest to find new artistic 

dimensions for creative work, but on a civic scale, Kepes suggests the concept of civic art 

where civic awareness of environmental values was essential. Moreover, for Kepes, it was 

vital to reinforce the sense of community by developing participatory artforms while learning 

about communication media towards an enhanced consciousness of the ecological and social 

situation (Grayson 1975, 94). Kepes extended these ideas about art and ecological conscious-

ness in the essay Toward Civic Art (1971):   

The wildly proliferating man-made environment shrank living space, polluted 

air and water, dimmed light, bleached color and relentlessly expanded mass, 

dirt, noise, speed and complexity. The changing society exploded with prob-

lems on an immense scale: ecological disasters, social tragedies, eroded indi-

viduality, confused and impoverished human relationships. (Kepes 1971, 69) 

According to Kepes, artists found a new medium for art creation in the environmental land-

scape and a redefinition of the meaning, role and purpose of art (1971, 71).  

Landscape restoration approaches were an essential mark in environmental art that shifted 

from challenging art boundaries to a severe concern with ecological issues. The idea of sys-

tems instead of objects, initially proposed by Burnham and further explored in Haacke’s work 

(discussed in the next section), suggests a shift from object-oriented observation to systems-

oriented observation (Handwerker 2017). Art approaches that focus on healing the earth, such 

as in Time Landscape, are also present in The Lagoon Cycle by the Harrisons (1974-84) or 

Ocean Landmark by Betty Beaumont. The Lagoon Cycle is an experiment involving scientific 

research, concern about biodiversity loss and humanity’s impact on the environment (VSF, 
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n.d.). In The Lagoon Cycle, an attempt to restore the population of crabs (Scylla serrata) that 

was declining in the natural environment, the artists created a protective environment for the 

crabs to mate and then released gravid females in the wild to re-populate the affected area  

(Gessert 2010, 113). In this pioneering work, artists grew these crabs in captivity in their stu-

dio for the first time while learning how to breed them. Gessert saw this approach as having 

an implicit genetic component, which can be considered another early connection to bioart 

practices. Moreover, The Lagoon Cycle is one of the first artistic works to approach global 

warming, as parts of the work present several maps, one depicting higher sea levels due to ice 

melting as a science prediction (Gessert 2010, 113).  

Inspired by Harrison’s ideas and other land art pioneers, many artists started to focus on 

remedial effects at places damaged by humans (Gessert 2010, 113). In Ocean Landmark 

(1978-80), an artificial underwater sculpture, Beaumont collaborated with scientists in order 

to restore an aquatic environment. This restoration was based on recycling industrial coal-

waste products (Spaid 2002, 72-74). They casted coal waste in rectangular blocks and de-

ployed them underwater. By doing so, a fish habitat with essential nutrients was established 

that also worked as a permanent underwater installation. This artwork was placed on the floor 

of the Atlantic Ocean next to the New York Harbour and attempted to stabilise an industrial 

by-product in water without damaging it (Beaumont 2000, 10; Kemp 2004, 1039). Beaumont 

explained: 

we took this material, transformed it and put it on the bottom of the sea at a 

planned depth so that life could develop, and it has sprouted an ecology that 

supports life, including plant life. (quoted in Kemp 2004, 1039) 

Additionally, during the process, Beaumont recorded the underwater sounds, including fish, 

with a special hydrophone system. The artist then used these sounds to monitor compare and 

measure the ecosystem’s growth (every five years)53 (Spaid 2002, 73). According to Beau-

mont (2000, 9), Ocean Landmark is considered a historical mark on art and science collabora-

tion. It has underlined the eco-consciousness concept by being a model for interdisciplinary 

problem solving where artists seek to find and interpret specific environmental problems to 

restore and recreate natural ecosystems. This approach can also be recognised in Fair Park 

Lagoon (1981-1986) by Patricia Johanson and 7000 Oaks (1982) by Joseph Beuys. Both 

works were aimed at environmental repair, presenting living exhibits and inviting people to 

closer contact with nature. As Xin Wu points out, humans often disregarded attention to na-

 
53 Here is already emphasised the idea of monitoring ecosystems by sound - early ecoacoustics. 
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ture. Therefore, these practices are crucial for making people aware and attentive to the envi-

ronment:  

Humans have always lived in nature. Nature is the companion that human so-

ciety can never escape, yet does not have to pay much attention to. Nature is 

just there as the background of culture, not as the focus. When visiting a gar-

den or a park, visitors are often invited to discover an art made of nature, not 

about nature. When identifying plants with a magnifying glass, or watching 

birds through binoculars, humans reduce nature to one of its components, 

while missing the complexity of the whole dynamism. (Wu 2013, 174) 

Fair Park Lagoon was realised in Dallas, Texas and focused on environment repair by using 

strategies that find similarities amongst the patterns of nature and the architectural proposals, 

which Johanson called living exhibits (Spaid 2002, 2). Johanson’s work focuses on big scale 

live exhibits restoration that aims at bringing people closer to nature (Fig. 22). Inspired by the 

structures of plants and research on bioremediation techniques, Johanson used native grasses 

to filter water. The artists divided a lagoon into smaller ponds, added fish and built an entire 

ecosystem that was inviting visitors to explore (Spaid 2002, 2; artist’s website). In a sense, art 

(even land or environmental art) and science (even botany, zoology or ecology) are screens 

between humans and nature. The idea of Johanson’s work is to take people beyond these 

screens, for them to restart wondering about and reconnecting with nature (Wu 2013, 175).  

 
Fig. 22 Fair Park Lagoon54. 

Further, in 7000 Oaks, Beuys showed concern about deforestation by realising a massive tree 

planting for Documenta 7 in Kassel, Germany. The chosen plants were oaks that symbolised 

the fragility of life and the vital connection between nature and humans (Spaid 2002, 26). For 

Beuys, planting the oaks was not only helping in biospheric terms, but was also creating 

awareness for an ecological consciousness (Cheetham 2018). 7000 Oaks aimed at informing 
 

54 patriciajohanson.com accessed February 02, 2021.  
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people, offering a new concept of relationship to nature. Beuys saw a “more powerful person-

al and political effect on people” in provocative objects, installations and performances than 

any text could provide (Adams 1992, 30). 7000 Oaks connects with the artist’s concept of 

social sculpture where everyone is considered an artist: “The audience through his experience 

and participation becomes the sculpture.” (Carter 2001, 515). The social sculpture concept 

points out the importance of community involvement and the power of art to transform socie-

ties. In this context, Carter (2001, 512) points out an essential aspect of the sculpture: its pub-

lic nature. Similarly, in Harrison’s restoration works, community engagement often continued 

even after their initial involvement was finished, extending the ecological message beyond 

their work. Beuys quest was to understand the relationship between humans and the natural 

environment. The artist’s work reveals a complex relation to ecology, investigating the role of 

art in forging radical ecological paradigms (Adams 1992, 26).  

Another relevant work is Wheatfield - A confrontation (1982) by Agnes Denes. Sharing 

Harrison’s concerns about mismanaged resources, Denes’ work involved planting, watering, 

fertilising and, finally, harvesting a wheat field on a landfill dumping spot in Manhattan, New 

York (Barry and Keane 2019, 35; Chetham 2018; Spaid 2017, 180). The work considered the 

place and called attention to it by approaching the practice of eco-logical thinking. This type 

of thinking bridged philosophical concepts and ecological concerns (Chetham 2018, n.p.). In 

Wheatfield – A confrontation, the artist restored and reclaimed a landfill placed right next to 

the World Trade Center that was kept empty due to speculation. Denes conceived a series of 

works that integrate the community, opening paths for participation and intervention. These 

works aim at integrating ecological, cultural and social issues (Barry and Keane 2019, 35; 

Cheetham 2018, n.p.). Moreover, Denes’ Tree Mountain, a massive land reclamation work, 

which was conceived in 1982 and realised from 1992-96 in Finland, connects with Beuys’ 

ideas: people planted eleven thousand trees, forming a pyramid organised in a mathematical 

pattern (see Fig. 23).  

In our limited existence, evolution provides answers as to where we’ve been 

and where we are going: a future prediction based on previous phenomena. 

The Universe contains systems, systems contain patterns. The purpose of the 

mind is to locate these patterns and to seek inherent potential for new systems 

of thought and behaviour. (Denes 1986, 848) 

Tree Mountain illustrates Denes’ ideas and is inspired by ancient earth patterns while dealing 

with ecological stress, biodiversity and species protection (artist’s website).  
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Fig. 23 Tree Mountain55 study (Denes 1986, 848). 

These reclaiming and restoring approaches that were employed in Time Landscape, Wheat-

field: A confrontation and Fair Park Lagoon, inspired Mel Chin to develop Revival Field 

(1990-93). This work is an example of a collaboration with scientists, governments agencies 

and politicians. In can be considered an experiment on green remediation that used hyperac-

cumulator plants to remove cadmium and lead from a highly contaminated site (Fig. 24). By 

creating a sculpture defined by a geometrical space, the artist created a design space for 

awareness of invisible pollution (Spaid 2002, 5-7). Due to the success, several versions of 

Revival Field in other contaminated places happened. The success and strength of this work is 

connected to the integrative power of art and science (Miller 2020, 48). Remediation tech-

niques, green remediation and the extraction of heavy metals from contaminated soil through 

hyperaccumulator plants are the approaches and methods for these forms of artistic expres-

sion. 

 
Fig. 24 Revival Field56. 

In this sense, ecological art followed a different path than the previous the land art movement 

of the 1960s and early 1970s where the main goal was challenging the concept of art and 

 
55 agnesdenesstudio.com accessed February 02, 2021. 
56 melchin.org accessed February 02, 2021. 
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breaking boundaries. Thus, ecological art developed into a more collaborative, socio-political, 

activist, environmentalist and community engagement practice (Wallen 2012, 235). 

The emergence of contemporary ecological art surged as a response to the growing global 

concern related to environmental issues. It grew from the outcomes of the second wave of the 

environmental movement (Gilmurray 2016a, xxvi). Cheetham (2018) explains that although it 

has emerged in North America / Europe in the 1970s and visibly increased in the 1990s57, it 

was only in late 2000s that ecological art began to be widely noticed. As a result, ecological 

art started to include a wide of contemporary strategies to 

investigate the interconnected environmental, aesthetic, social, and political 

relationships between human and nonhuman animals as well as inanimate 

material through the visual arts. (Cheetham 2018, n.p.) 

Ecological art can be considered the contemporary form of environmental art and emerged as 

an answer to the unprecedented changes in the environment and the growing awareness of the 

severe consequences these changes could mean for the future of humanity. As stated by 

Clowney and Mosto (2009, 29), the twelve most pressuring environmental problems are cli-

mate change, air quality, increasing UV light penetration, habitat loss, freshwater diversion, 

endangerment of species, the persistence of organic pollutants, overfishing, population 

growth, the energy crisis, infectious diseases and noise pollution. Some issues are not new, 

especially noise pollution, while the concern for sustainability has started to become a funda-

mental issue. However, it can only be achieved if an environmental revolution occurs, which 

depends on the people’s capacity to change their way of living, challenge their values or ways 

of thinking and be ready to live differently. Another question is how one can inspire people to 

change. This situation made artists and scholars search for solutions to face the problems they 

witnessed. As environmental disasters often worked as attention calls for humanity, Ryuichi 

Sakamoto urged for a change of perspective and behaviour towards nature, referring to the 

Fukushima nuclear accident and the human control of nature: 

The fact that we continued on this human-centered control myth, the hubris 

of imagining that we could control nature as well, is nothing if not a sign of 

how infantile we are intellectually. Hopefully, with a bit more maturity, we 

can develop a different relation with nature. That’s what I’m all about right 

now. Some people are starting to notice these things. Still, most of us are 

 
57 An example is Fragile Ecologies (1992) exhibition by Barbara C. Matilsky, who coined the term “ecological” 
or “eco”-art as “a new approach to art and nature based upon environmental ethics” (quoted in Gilmurray 2016b, 
76). 
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pretty infantile. And many are still buying into the “people can control any-

thing” ethos. There have been some border skirmishes there too. It’ll take a 

while for these things to be reflected in music and art, but I think everyone is 

on a new path forward, whether they realize it or not. (Sakamoto 2012, 35) 

In contemporary ecological art approaches, environmentally engaged artists communicate an 

environmental emergency and focus on the nature crisis. Personal engagement is critical, 

while emotion is crucial for awareness. Ecological artists usually have a shared goal to inspire 

and educate audiences as well as present new perspectives of seeing the world. Collaboration, 

commitment and community involvement are also common strategies. Art focused on the 

environment, art that creates with nature, that reclaims and informs about issues as well as 

revises old laws by adapting them to the present time in a more holistic and collaborative 

manner is the rational way of achieving a better and sustained future of widespread respect for 

the environment.  

Therefore, many contemporary artists make use of ecological art strategies. There is al-

most no limit to the possible formats of engaging in these practices. They range from sculp-

tures, installations, ephemeral works in the natural environment and listening activities to the-

atrical, performative, collaborative and individual works. Similarly, the goals can be exten-

sive58. However, these works commonly aim at creating a feeling of empathy towards a par-

ticular place or subject, building community involvement as a more permanent approach or 

intervention and / or creating indignation by challenging the viewer on what they see or feel. 

Some of these approaches include collaborations with scientists, include environmental edu-

cation, aim at changing the culture of particular organisations, involve collaborations with 

communities (participatory arts practice) and / or working as an individual artist expressing 

deep concern about a specific issue (Curtis 2020, 3). Moreover, Curtis, Reid and Ballard 

(2012) highlight several features of the arts to synthesise and convey complex scientific in-

formation, such as the ability to promote new ways of looking at issues, touch people’s emo-

tions or by exploring its power of evoking physiological responses to particular types of sen-

sory experiences, creating memorable atmospheres. 

Ecovention (ecological + invention) is another contemporary art tactic suggested by Spaid 

who coined the term in 1999 as an art project that “employs an inventive strategy to physical-

ly transform a local ecology.” (Spaid 2002, 1). Having this in consideration, many of the art-

works already discussed are considered forms of ecovention. Spaid (2002, 10) clarifies that 

despite sometimes the classification being blurred and categories often overlapping, what dis-

 
58 See David Curtis (2020) Using the Visual and Performing Arts to Encourage Pro-Environmental Behaviour. 
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tinguishes an ecovention work is that the planning and design typically integrate some intend-

ed ecological function. Moreover, according to Spaid (2002, 16), ecovention works can be 

roughly divided into five main categories:  

- activism to publicise ecological issues / monitoring ecological problems,  

- valuing anew / living with brownfields,  

- biodiversity / accommodating species/ studying species depletion,  

- urban infrastructure / environmental justice,  

- reclamation and restoration aesthetics.  

In this sense, many contemporary artists from the 21st century followed the legacy of their 

precursors by approaching the same concepts while adapting their original works to the pre-

sent reality. Examples include the Coloration of the Grand Canal by Uriburu (1968) and 

Olafur Eliasson’s Green River (1998-2001), as seen in Fig. 25. The works aim at calling at-

tention to waterways, questioning pollution and water management as well as highlighting 

specific places.  

 
Fig. 25 Coloration of Grand Canal (Spaid 2017, 46); Green River59. 

Similarly, Brandon Ballengée’s Breathing Space for the Hudson (2002-03) took ideas from 

Harrison’s project Breathing Space for the Sava River (1989-90), which protected a natural 

reserve area. Ballengée called attention to biodiversity and the effects of pollutants on the 

Hudson River. For this purpose, the artist combined three inter-related works: Eco-

Displacements (2003), Imaging Biodiversity (2001-03) and Hudson River Pollution Maps 

(2002-03) (artist’s website). In Romerquelle Condensation Cube: After Hans Haacke 1963-65 

(2007), as seen in Fig. 26, Tue Greenfort takes Haacke’s approach as a base for developing a 

form of contemporary critique. Inspired by Condensation Cube (discussed next), Greenfort 

 
59 olafureliasson.net accessed May 31, 2021. 
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included a branded mineral water owned by a multinational enterprise60 and drew attention to 

the ethical appropriation and use of natural resources, arguing that as an artist, there is a re-

sponsibility on how to place the projects within a history of art (Skrebowski 2013, 116).  

 
Fig. 26 Romerquelle Condensation Cube (Skrebowski 2013, 117, 119). 

Another approach by Greenfort is Diffuse Einträge (2007) that was inspired by Rhinewater 

Purification Plant. Here, the idea was to draw attention to a polluted body of water, the Aasee 

in Munich where phosphates are in high concentration due to runoff from intensive farming. 

Despite being a place for recreational activity used by the citizens, swimming is not allowed 

(Skrebowski 2013, 125). Based on a collaboration with scientists, Greenfort addressed the 

issues proposing the introduction of iron (III)-Chloride to neutralise the algae bloom. Howev-

er, this solution would have had to be continuously employed in order to make the place safe 

(Fig. 27). With this approach, Greenfort criticizes many of the remediation solutions proposed 

by geoengineers concerning the problem of anthropogenic environmental degradation, sharing 

Haacke’s ideas regarding institutional critique (Skrebowski 2013, 125-127). 

 
Fig. 27 Diffuse Einträge (Screbowski 2013, 126). 

 
60 Since 2003 that Romerquelle has been part of Coca-Cola Company. 
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In Beuys’s Acorns (2007-present), Ackroyd and Harvey (2011) present a legacy of Beuys’s 

7000 Oaks (1982). Starting from a research project that began in 2007 and following Beuys’s 

idea that art can effect social change and that the cities should be “forest-like”, the artists 

germinated and grew new oak trees from acorns collected from the original 7000 Oaks (Fig. 

28). The artists presented them in a large-scale intervention at multiple places during the 

COP2161 in 2015 (2011, 63-71; artist’s website). It approaches issues such as biodiversity loss 

or protection of nature and species and questions the importance of trees in cultural, biologi-

cal and climatic contexts (Ackroyd and Harvey 2011, 64).  

 
Fig. 28 Beuys’s Acorns (Ackroyd and Harvey 2011, 64-65, 67). 

Approaches that document the Earth’s evolution and the state of natural environments at a 

particular time are connected to the landscape tradition and may be seen as the evolution from 

Landscape painting to contemporary ecological art. Such ecological art installations are wit-

nesses of the interactions between humans, nature, ecosystems and time. In this sense, con-

necting with the early landscape art ideas from the Hudson River School paired with the 

earth-life pictures approach by Carus, Cheetham (2018) proposes a contemporary form that 

eco artists use to depict the human destruction of nature: the “earth-death pictures”. In these 

examples, improvement in technology allowed innovative perspectives of nature. Thus, many 

contemporary artists started to use photography to document a crisis or a problem, making it 

visible. Examples include the Genetic Seeds Bank (2007) by Susanne Anker (Fig. 29), a large-

scale photography’s of choral kept in glass tanks (at Mote Tropical Research Laboratory in 

the Florida Keys).  

 
61 United Nations Conference of All Parties on Climate Change. 
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Fig. 29 Genetic Seeds Bank62. 

Anker states the importance of genetic information as a tool for investigating and preserving 

life forms. Anker’s work reveals concerns about how nature is being altered in the 21st centu-

ry and highlights the importance of coral reefs on ocean homeostasis. Anker focused on ge-

netics, climate change, species extinction and toxic degradation and aimed at calling attention 

to the beauty of life, by pointing out the “necessity of enlightened thinking about nature” (art-

ist’s website). A similar approach in Midway: Message from the Gyre series (2009-present) 

by Chris Jordan, that by documenting microplastic’s found in albatross body’s, calls attention 

to the plastic pollution and the impacts on species (artist’s website63). In The mining project 

and Black Maps: American Landscape and the Apocalyptic Sublime (2013), David Maisel 

focuses on radically human-altered environments and gathers Earth documentation through 

photography, revealing aerial large scale pictures of places that are perspectives often hidden 

from view. One example is Desolation Desert (2018) where the artist creates awareness for 

the massive mining operations in the Atacama Desert (artist’s website64). Polar investiga-

tions: Antarctica (2013-2015), Coral Reefs (2017-2018) and Fossil Reef Limestone (2019) are 

all photography series by Diane Burko that call attention to how climate change is affecting 

nature. The Elegy series is a set of provocative images showing melting glaciers and locations 

affected by climate change (artist’s website65). By documenting these places, Burko shows the 

beauty and awe that one can find in nature while also implementing awareness in the viewer 

by subtly introducing some visual and scientific prompts acquired from interaction and col-

laboration with scientists or climatologists (Cheetham 2018). Brain Choral, Stromatolites and 

La Loretta (Fig. 30) are part of the photography series The Oldest Living Things in the World, 

 
62 suzanneanker.com accessed February 02, 2021. 
63 chrisjordan.com accessed February 02, 2021. 
64 davidmaisel.com accessed February 02, 2021. 
65 dianeburko.com accessed February 02, 2021. 
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a book by Rachel Sussman. Since 2014, Sussman has researched with biologists, finding the 

oldest living creatures on earth (usually more than 2000 years old), documenting them and 

providing an environmentalist approach to the concept of time. In this sense, the artist aims at 

achieving an anthropomorphic connection with timescales (artist’s website). 

 
Fig. 30 The Oldest Living Things in the World66. 

Also approaching the concept of timescales, in Amber Archive (2018 – ongoing), Jenny 

Kendler focuses on ancient preservation techniques as a critique to all research institutes that 

have the same goal (of preservation) but rely on infrastructures dependent on electricity. 

Kendler uses amber nodes that encompass a fragment of DNA from many different species 

threatened by humans. In this manner, genetic codes would be available for future scientists, 

avoiding potential future species loss. In the surge of a climate event pandemic or major con-

flict that disrupts the electrical grid, all DNA samples would be lost except the amber ones, 

which would be preserved in a “deep archive of our planet’s bio-genetic wealth” (artist’s 

website67).  

Another shift happened from the 2000s, with ecological art practices that led many artists 

to bring back nature indoors. The Weather Project (2003) by Olafur Eliasson and Neukom 

Vivarium (2006) by Mark Dion’s, are two examples of this approach (Cheetham 2018, n.p.). 

These works aimed at connecting the audience with nature Fig. 31.  

 
66 rachelsussman.com accessed February 02, 2021. 
67 jennykendler.com accessed February 02, 2021. 
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Fig. 31 The Weather Project (Randerson 2018); Neukom Vivarium68. 

The Weather Project highlights social systems of value concerning weather and the im-

portance of creating public dialogue towards the climate crisis (Randerson 2018, 91-92). In 

Neukom Vivarium a semi-living creature - a rotting tree taken from the environment and 

brought inside is exhibited as an “extended body”, which questions speciesism and anthropo-

centrism approaches. It continues the rotting process in the new artificial environment, allow-

ing the audience to interact with the tree and learn about its ecology (Jagodzinski 2020, 282). 

The Weather Project explored perceptual effects by recreating a sun inside Tate Modern while 

creating water vapour mist. At the same time, alerts to the climate crisis and questioned the 

audience with different weather-related inquiries, using them to point out the differences as 

individuals or as members of a particular culture, claiming that “experiences of weather, like 

nature, cannot be regarded as common to all.” (Randerson 2018, 93).  

Other approaches include bringing people back to the outdoor nature to foster close con-

tact with the natural environment. In Love Motels for Insects, an ongoing project started in 

2001, Brian Ballangée uses light to attract nocturnal insects, providing a place for interspecies 

connection. The artist creates site-specific installations using black (ultraviolet) light and a 

support either bed sheet, canvas or a white wall, providing a space for humans and non-

humans life forms to coincide while being a place for environmental awareness (Fig. 32). 

Moreover, non-human forms such as the female moths often participate by painting the can-

vas when they release pheromones to attract males. This artwork aims at calling attention to 

 
68 https://experimentalstudio.ca/outdoorschool/2015/09/24/mark-dion-neucom-vivarium/ accessed February 02, 
2021. 
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the decline in the arthropod’s population, which are often seen as an environmental indicator 

species. The artist considers these sites a performative experiment with open results on human 

and insects’ interaction, opening the dialogue between species (Ballengée 2009). These works 

provide alternate environments for improving relationships between humans and non-humans, 

calling for environmental activism, inviting the audience to connect and learn about species 

while also observing and appreciating them69. 

 
Fig. 32 Love Motels for Insects (Ballengée 2009). 

Floating Food Forest (2017) by Mary Mattingly develops community-based ideas and ap-

proaches to reach the urban residents’ community and teach them how to plant and harvest 

food by themselves. By finding out that were no laws or regulations regarding the growth of 

food in the river (contrary to all the public parks within NY), Mattingly proposed to build 

Swale (Fig. 33). This provocative public artwork provides an edible landscape on a barge 

across New York City. In 2017 Swale created Foodway as a pilot project, allowing people to 

harvest fresh food: “Swale utilizes marine common law in order to be public yet circumvent 

local land laws. With Swale, we want to reinforce water as a commons, and work towards 

fresh food as a commons too.” (artist’s website). 

 
69 These ideas are considered in #switchoffandlisten development, presented in Chapter 4. It uses listening expe-
riences for the same purpose, for audiences to connect with nature and learn about environments. 
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Fig. 33 Swale70. 

Contemporary artworks that engage with possible futures and anticipate ecological crisis 

include Garden for a Changing Climate by Kendler and Dive-In by Superflex. In Garden for 

a Changing Climate (2017-2018), a community-based project led by Kendler, the artist ques-

tions human relationships with the planet by building plant-based structures as a form to pro-

vide resilience for climate change. By anticipating future changes in seasons and ecozones 

due to global warming, these structures are movable, making it possible to change their loca-

tions as a metaphor for what ecosystems and species would need to do to survive (artist’s 

website). Dive-In (2019) by Superflex illustrates an approach to environmental awareness and 

interspecies living. It questions contemporary issues such as climate change while anticipating 

a future where most places will be submerged due to the rising sea levels (artist’s website). It 

is a large-scale sculpture installed in the desert that serves as a drive-in cinema for humans 

and will serve as an underwater infrastructure for marine life to settle when the sea rises and 

covers it in a nearby future (Fig. 34).  

 
Fig. 34 Dive-In71. 

 
70 marymattingly.com accessed February 02, 2021. 
71 superflex.net accessed February 02, 2021. 
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The colour pink is a positive influence on coral polyp growth, while the type of materials was 

decided in collaboration with experts to facilitate biodiversity (artist’s website). In this sense, 

the artists provide a space for “a new era or submersion – an era of fish” (artist’s website). 

Dive-In supports early work developed in Pink Elements (2019) and continues the investiga-

tion in As Close As We Get (2021). Pink Elements are several configurations of pink coral-

friendly bricks. These configurations, when placed in land, are seen as sculptural objects. 

However, they are prepared to be submerged and be home for the future generations of ma-

rine life “A pillar for humans today is a future penthouse for fish” (artist’s website).  

In As Close As We Get, the artists continue the quest for building alternate infrastructures 

that serve both humans and underwater species. By mixing uses and exploring different mate-

rials, the artists question the human perception of time. These works propose innovative 

forms of coexistence, humans and other species, by researching creative kinds of urbanism 

(Fig. 35). Moreover, approach the concept of interspecies living while preparing and antici-

pating the future impacted by the outcomes from climate change72. 

 
Fig. 35 Pink Elements; As Close As We Get. 

Finally, in Interspecies Assembly (2021), Superflex promoted a gathering space for all spe-

cies, a friendly place to foster interspecies living. Interspecies Assembly is an outdoor work 

with several marble sculptures arranged in an open circle and different shapes and forms. It is 

a waking call for humans to listen and be aware of the human implications on other species’ 

environments that contribute to an ecological disaster. Several messages are carved in the 

stones, including an Interspecies Contract, asking for a change in human behaviours (artist’s 

website). These works reveal that ecological artistic strategies are becoming crucial for im-

proving human-nature relationships while educating and providing alternate environments for 

both to coexist harmoniously. When people become aware of biological processes and the 

rhythm of nature is easier to understand what creates disruptions. Moreover, insights from 

 
72 Cf. the Underwater Sculpture Park by Jason de Caires Taylor in Chapter 2. 
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biotechnology techniques and bioart became helpful for the better comprehension of the natu-

ral processes and the life of organisms.  

1.3.2 From biological systems to bioart 

Bioart refers to art made of or by live organisms that uses laboratory practices and biotech-

nology techniques to explore living systems as an artistic, often operating in the social and 

political sphere medium (Yetisen et al. 2015; Gessert 2010). Through its critical dimension 

and by provoking public discussion, it challenges ethics and politics. Moreover, it contributes 

to a collective public dialogue about the future of biotechnology and how science shapes 

modern society (Mitchell 2010, 60). As previously discussed, the environmental artists from 

the 1960s challenged conventional art forms and sites for exhibition, shifting them from mu-

seums and galleries to the outside world, often in remote places. Bioart takes art back inside, 

but to the laboratories, thus challenging galleries and museums to exhibit this type of artwork. 

Furthermore, bioart crosses boundaries on other levels, especially on an ethical perspective, 

where biological hazards and safety are the main concerns in this type of practice (Gessert 

2010; Yetisen et al. 2015). 

Some of the previously mentioned artworks that included plants or animals are pointed 

out as precursors for bioart. As seen in Grass Mound, the early use of living forms in an artis-

tic context and as discussed next with Grass Grows, Chickens Hatching or Rhinewater Purifi-

cation Plant, became crucial for bioart developments. However, these works didn’t have a 

genetic dimension yet (Gessert 2010, 112). On the other hand, Gessert proposes works such 

as 7000 Oaks, Fair Park Lagoon, Ocean Landmark or Revival Field as already having some 

implicit genetic components underlined (2010, 114-115). In this sense, land art and environ-

mental art practices are the precursors for bioart that started to settle in the 1980s (Yetisen et 

al. 2015, 727). At first, as seen in the previous section, artists began to engage with physical 

places and ecosystems and became interested in nature’s growth and harvesting cycles 

(Burnham 1974, 163). The idea of rituals, cyclic periodicity and biological systems in art 

connects to the primary form of “organic existence including conceiving, birth, growth, regu-

lation and death” (Burnham 1974, 163). As suggested by Leslie Ryan, artistic practices were 

“framed by new comprehensions of human/nature interactions and perceptions” (2007, 103), 

while artists expanded their interest in fields such as biology, geology and ecology (Ryan 

2007, 103). In these contexts, nature is the artwork and entropy, biological systems and rituals 
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started to be the methods. Condensation Cube73 (1963) and Grass Cube (1967), presented in 

Fig. 36, two pioneering works by Hans Haacke, introduce these approaches.  

 
Fig. 36 Grass Cube (Spaid 2017, 72). 

The concept of systems as independent entities became central in these works that started to 

be process-orientated, biological and social systems (Haacke 2016, xxiv). These systems are 

then divided into smaller subsystems into three or four main categories – the physical, the 

biological, the social and behavioural - that interrelate with each other at some point and 

where there is no hierarchy. All are equally important to the total system. Moreover, Cheeth-

am pointed out unpredictability as a fundamental concept in these autonomous systems inde-

pendent from human input or observation (2018).  

After Grass Cube and to avoid being associated with a traditional museum object, Haacke 

presents Grass Grows (1969), this time directly on the floor, as seen in Fig. 37. According to 

Spaid (2002, 28), the idea behind Grass Grows was to call attention to everyday processes 

usually taken for granted. In this sense, the artwork is always different when the audience re-

visits the exhibition. The experience’s goal is to change the viewer awareness about these 

everyday events. Moreover, the idea behind these systems is that they will continue working 

without the viewer’s presence, who becomes a simple witness (Jones 2011, 8-13; Haacke 

2016, xxiii).   

Neither the spectator’s tangible energy nor his or her mental projection (i.e., 

conceiving of the piece as an artwork) is required. (Haacke 2016, xxiii) 

Working with living organisms such as plants and animals shows an artistic interest in ecolo-

gy and biological systems. Moreover, it nourishes the idea that concepts of growth, entropy or 

death could be found in physical and in biological systems. Haacke’s Chickens Hatching 

(1969) shown in Fig. 37 is an example. At this time, artworks marked by chance and that ex-
 

73 Discussed in the following Chapter (section 2.2.2). 
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plored highly indeterminate dimensions were essential. Moreover, an interest in organisation-

al patterns was clear. These artworks - or systems, performed “interdependent physical or bio-

logical processes, adapted to environmental changes, influenced its environment, and recycled 

and transferred energy, material, and information.” (Haacke 2016, xxvi). 

 
Fig. 37 Grass Grows; Chicken Hatching (Haacke 2016, xxii, xxvii). 

In Notations on the Ecosystem of the Western Salt Works with the Inclusion of Brine 

Shrimp realised in 1971 by the Harrisons or simply Shrimp Farm (Survival Piece #2), the art-

ists propose an experimental ecosystem of green microalgae (Dunaliella) and its interrelation-

ships with the environment, saltwater and brine shrimp (Artemia). Using algae that depended 

on the salinity concentration for producing carotene, the artists created different ponds with 

different salinities (Kelley 2016, 147). Moreover, by introducing the brine shrimp that eats the 

algae, the colours of the work are in constant change, such as seen in Fig. 38. With this piece, 

the artists reveal the extent of the ecosystem and its feedback loop, connecting with Burn-

ham’s systems esthetics concept (Ryan 2007, 104; Ryan 2015, 2).  

 
Fig. 38 Survival Piece #2 (VSF n.d.). 

One of the most relevant pieces already with an ecological artistic activism perspective and 

considered an early form of eco-art is Rhinewater Purification Plant (1972) by Hans Haacke, 

realised at the Museum Haus Lange in Krefeld, Germany (Spaid 2017, 157). Contrary to other 

contemporaries, Haacke’s artistic position was to question the nature of the contemporary art 
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world and how it was affected by political, economic and ideological interests (Haacke 2016, 

XIVI). Rhinewater Purification Plant essence lies in the interaction between the physical en-

vironment and social environment, which will dictate how one can affect the other, in this 

case, by the water river being either pure or polluted. Haacke pointed out the Rhine’s deterio-

ration by displaying jars with polluted water samples from the river. Then, the contaminated 

water was filtered and poured into a large aquarium with goldfish swimming in the purified 

water, as seen in Fig. 39 (Haacke 2016, 62; Spaid 2002, 30). While exhibiting Rhinewater 

Purification Plant, the artist includes another work, Krefeld Sewage Triptych (1972), that 

listed all the companies that disposed of untreated wastewater into the Rhine River in the 

same year.  

Moreover, it included a board with statistics and names of the principal local contributors 

to the river pollution (and the sewage plant that eventually sponsored the museum). In this 

sense, Haacke alerts the public by revealing the truth behind the exact reasons contributing to 

the degraded ecosystem. Rhinewater Purification Plant political purpose was to ignite public 

awareness about the water pollution problem (Spaid 2002, 30; Cheetham 2018). 

 
Fig. 39 Rhine Water Purification Plant (Haacke 2016, 62). 

In this sense, activist ideas integrate this artwork that aims at provoking, creating awareness 

and questioning society while being a political critique. Considered one of the earliest eco-
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artists, with this work, Haacke contributed to the development of contemporary ecological art, 

which inspired many contemporary artists (Spaid 2002, 27-30). In this regard, Haacke points 

out artworks that affect people’s attitudes and thereby a society’s consensus – with social and 

political consequences, by criticising corporate sponsorship to art institutions and claiming 

that “By the very structure of its existence” the museum “is a political institution.” (Haacke 

2016, xxxiii - xxxix).  

Another approach is Tree Tenants (1973) by Friedensreich Hundertwasser74, which calls 

attention to the building environment and the importance of living in harmony with nature. 

Tree Tenants focuses on ideas to foster ecological awareness and propose alternative urban 

environments, connecting people and nature, while questioning environmental protection 

(Barak 2017, 3). It includes the concept of co-living with plants, highlighting the importance 

of close contact with nature, as illustrated in Fig. 40. 

 
Fig. 40 Tree Tenant75 (Barack 2017, 17). 

Hundertwasser engaged in several environmental campaigns using posters with critical 

phrases such as “You are a guest of Nature, behave”. Moreover, it proposes the ecological 

self, suggesting five layers within the self (Fig. 41), while the earth being one of them (Barak 

2017, 3-6).  

 
74 Friedensreich Hundertwasser was an environmental activist and one of the precursors of these ideas. A signifi-
cant concern about nature and the environment was already seen in Hundertwasser’s work who proposed several 
projects in a quest for awareness for building environment and harmony with nature. 
75 https://hundertwasser.com/en/ecology/766_arch22i_baummieter_1524 accessed February 02, 2021. 
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Fig. 41 The Five Skins of Man (Barak 2017, 6). 

Since Steichen Delphiniums, artists began to explore the introduction of living organisms in 

their works. In 1990, bioart pioneer Gessert followed Steichen’s ideas on genetic modification 

and presented hybridised irises in The Iris Project. The interconnections between fields, such 

as art, science and technology, opened up new forms of revealing and understanding nature. 

Contemporary biotechnology showed unforeseen ways to experience nature and defy the lim-

its of art possibilities (Yetisen et al. 2015, 727).  

Pioneer bioart works include Genesis, the first transgenic installation that involved DNA 

modification, by Eduardo Kac presented at Ars Electronica in 1999 (Gessert 2010, 117). Kac 

became a prominent figure in bioart, coining the term in 1997. GPF Bunny or Alba, the fluo-

rescent rabbit, presented in 2000, was the artist’s first transgenic animal, a genetically modi-

fied rabbit, which generated some degree of controversy at the time (Gessert 2010, 119-120). 

In this context, bioart can be a form of political activism by critically challenging boundaries 

and raising moral and ethical questions (Yetisen 2015, 724). It connects the public with mod-

ern biology and biotechnology approaches, which might challenge conventional personal, 

moral and ethical issues (Gessert 2010). Moreover, it might ignite thought on social differ-

ences, interspecies communication, specific scientific procedures opening public discussion, 

and developing critical thinking in communities (Bureaud, Malina and Whiteley 2014). In the 

late 1990s to early 2000s, the art world started encompassing new forms of wet life, such as 

cells, tissue cultures or modified bacteria (Bureaud, Malina and Whiteley 2014).  

An interesting reference for this dissertation and the development of fieldwork engaging 

the public is that some bioartists already engage in strategies involving communities to trans-

late and communicate their message. Malamp: The Ocurrence of Deformities in Amphibians 
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(1996-ongoing) outlines Brandon Ballengée research on amphibians’ populations, their de-

cline and the causes for deformities in their limbs (Spaid 2002, 84-87). According to Gessert, 

Ballengée was the first to use animal breeding sustainably (Gessert 2010, 119). Ballengée 

often involves public members in the fieldwork trips during the eco-actions where the goal is 

to connect communities and ecosystems. It focuses on the educational and informative side of 

the artwork by communicating a particular issue (Grande 2005, 30). The artist points out the 

importance of public volunteers, referring to them as citizen scientists, by participating in data 

collection activities and being active in wildlife conservation (artist’s website). In this sense, 

Ballengée believes that art may offer people other perspectives to see the world. Moreover, 

Ballangée explains that ecological artists are attempting to transform society for a better envi-

ronment claiming that “Even in just at a small scale we are planting seeds for future.” (quoted 

in Grande 2005, 29). In a personal statement, the artist reveals a concern on the ecological 

problems and explains the importance of collaboration: 

my concerns are for communities both human and non-human affected by 

climate change and other ecological impacts of the Antrhopocene. […] The 

underlying goal is increased understanding of localised environmental prob-

lems with an overall awareness that each of us as individuals has an impact 

and can make a difference in our global environment. (artist’s website76) 

With these approaches, artists challenge art boundaries on other levels while creating an open 

space for ethical dialogue. Moreover, by bringing laboratory techniques and biotechnology 

discussions to the public, it is possible to invite people to question their positions and values 

regarding nature and its ethical use (or abuse). Additionally, this can foster more critical posi-

tions in political arenas.  

1.3.3 Performance art and critique 

Performance art became prominent for the global environmental movement development. 

It evolved from a more political and individual critique to a worlwide and collective sharing 

of a concern. In this context, performance art becomes a crucial intervenient between the ar-

tistic and political arenas. Creating a safe space for the public to engage and participate in 

performative actions it offers an essential and powerful means of connecting audiences to 

issues. It is when people understand the power of acting together and that they can make a 

difference simply by their presence, by witnessing. 

 
76 brandonballengee.com accessed February 02, 2021. 
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Following Rhinewater Purification Plant ideas, an era for institutional critique and con-

troversy started. For Lucy Lippard, around the 1970s, performance art started to be associated 

with political views, when political events and activities began to influence groups such as the 

Guerrilla Art Action Group (Lippard 1984b, 238). The Guerrilla Art Action Group (GAAG), 

founded in 1969, are precursors for the politicised performative art that developed (Lippard 

1984, 267). For David Schlossman, “art is always, inevitably connected to politics” (2002, 1), 

suggesting that the connections between activism and performance were discovered in the late 

1980s and 1990s (2002, 10). 

Art activism can adopt a variety of forms and media. There is a trend 

amongst contemporary groups in the UK towards performing arts, mainly 

theatrical performances, spoken word, walking as art or music. Performance 

art is a live art form suitable for political action. (Serafini 2018, 15) 

For Schlossman (2001, 90), an activist performance must involve political people who use 

artistic strategies and see them as compatible and even inseparable from activism. For Serafini 

(2018, 16), what characterises a performance as an activist act or a performance action, is the 

“realness” of the activism in the form of a performance. In this context, performance under 

the activism scope is never just representation as in the institutional performance, but it al-

ways includes some political act: 

The line between theatre and performance art is sometimes blurred […] per-

formance moves away from the tradition of theatre, being closer to be a hap-

pening, performance art, and body art, which argue for a presentation of the 

artists and a “real” action or situation, as opposed to a representation of a 

character and a script. (Serafini 2018, 16) 

In this sense, the goal is not focused on the quality of the performative act but on the repre-

sentation of the message and the group beliefs, in a way that forgetting lines, reading from 

scripts or improvisation is accepted in activist performance (Schlossman 2002, 123). Some 

forms of early activist art (such as performance) gained more attention and contributed to de-

veloping early forms of ecological art. These works made some dimensions of natural phe-

nomena visible to the public that otherwise would keep unnoticed.  

Performative and controversial works that included living forms started to prompt disrup-

tion, opening discussions and critique. An example is Bog Action (1971), by Joseph Beuys’s, 

a performative action where the artist bathed and swam in bogs towards awareness to protect 

fragile ecosystems. Beuys points out these places’ importance and richness in biodiversity by 

connecting bogs with the rainwater cycle, considering them as richest environment in the Eu-
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ropean landscape (Spaid 2017, 45). Other examples include Portable Fish Farm (Survival 

Piece #3), realised in 1971 by the Harrisons at the Hayward Gallery in London and I Like 

America and America Likes Me, a performance by Beuys, at the René Block Gallery in New 

York. Portable Fish Farm was a controversial event that presented fish farms inside exhibit-

ing spaces, offering a food fest with fish harvested during the exhibition, as seen in Fig. 42. 

This action culminated in killing with electroshocks the fish that the audience would eat 

(Handwerker 2017; VSF n.d.). 

 
Fig. 42 Survival Piece #3 (VSF n.d.). 

In Portable Fish Farm (Survival Piece #3), the Harrisons approached the concept of ecologi-

cal consciousness, connecting with the ideas of rituals and the importance of processes 

(Handwerker 2017) and are pointed out by Kelly as bioart precursors (2016, 149). Beuys’s I 

Like America and America Likes Me (1974) involved a co-living situation with a coyote in a 

gallery space for one week (Fig. 43) (Gessert 2010, 3). Beuys proposed reconciliation be-

tween humankind and nature in I Like America and America Likes Me. Moreover, it under-

lines ideas of reconciliation between western and non-western cultures and draws attention to 

native-American cultural heritage77 (Gessert 2010, 3-6). 

 
77 Beuys focus on a coyote, a sacred animal in North American mythology, intends to be a necessary reconcilia-
tory step to overcome the American psychological trauma with the Indian cultures. 
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Fig. 43 I Like America and America likes me (Gessert 2010, 4). 

Borrowing ideas from Rhinewater Purification Plant, a concern with water pollution and cre-

ating public awareness is the pivot of Setting of Eight in Toxic Spillway (1978) by Buster 

Simpson, the first work of a series addressing river pollution. Simpson cast eight concrete 

pieces resembling paper picnic plates and placed them under a sewage outfall at the Niagara 

River. The stainings from toxins on the concrete casts revealed the river pollution and fin-

ished the work (Lawrimore 2013, 77). When the Tide it Out the Table is Set78 (1983) is a con-

tinuation of the series that shares the same concern regarding wastewater and water pollution 

(Fig. 44). The work goal was to reveal an overabundance of pollutants while creating aware-

ness (Lawrimore 2013, 77-79).  

 
Fig. 44 When the Tide is Out the Table is Set (Lawrimore 2013, 14). 

Similarly, in 1991, with the agitprop performance Hudson River Headwaters Purge, Simpson 

reveals a concern with the health and sustainability of water supplies. The artist draws atten-

tion to water pollution by introducing limestone disks in Seattle’s drinking water source. For 

this purpose, Simpson implemented concrete dish casts retrieved ten years later from the river 

 
78 The title underlines a critique of a Salish saying that expresses the idea that low tides bring a shellfish feast. 
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showing the consequences of prolonged exposure to polluted waters (Lawrimore 2013, 75). 

According to Mudede (2013, 15-19), Simpson’s approaches are inspired by the happenings 

and performance while proposing the concept of urban consciousness. To better understand 

these practices, Mudede (2013, 15) clarifies culture as: 

information capable of affecting individuals’ behaviours that they aquire 

from other members of their species through teaching, imitation, and other 

forms of social transmission. Culture in this sense is a tool for and molder of 

human consciousness, and the molding of consciousness results in the mold-

ing of human behaviour. (Mudede 2013, 15) 

Besides, the author points out Simpson’s conclusion that “whether you are in the city or in the 

country, you are still inside of nature” (Mudede 2013, 16). 

Focusing on the art activism developments in the UK, Serafini (2018, 18) points out the 

1980s and early 1990s as the times of cultural and political movements. Moreover, argues 

they merged rave culture, DIY ethos and environmental concerns that, together with the alter-

globalisation events of the 1990s and early 2000s, led to a boom of street theatre, music, 

landmark protests and actions.  

Likewise, as Weibel (2015, 51) observed, in the second half of the 20th century the public 

participated more deeply as activists and protagonists. These developments were at the base 

for inspiring contemporary movements and groups fighting together against climate injustice, 

promoting collaborative activist practices towards fossil fuel industry (Spears 2020, 210). In 

this sense, Spears (2020, 210) pointed out that climate activists started to create artistic strate-

gies to pressure governments and museum institutions. Their methods are mainly based on 

performance action, civil disobedience or participatory art approaches, supported by perfor-

mance-based art activism, radical pedagogy and psychogeographical practices (Serafini 

2018). Groups such as Platform, Shell Out Sounds, BP or Not BP? emerged to fight against 

sponsorship deals between fossil fuel companies and cultural institutions in the UK, as ex-

plained by Serafini (2018, 26). Moreover, the groups claim that these companies are shifting 

away from the attention from their environmental damage and negative impacts by sponsoring 

culture to “green-wash”79 their image. 

 
79 Greenwashing is usually referred to non-green industries supporting green projects or culture to alter their 
public image as being a positive one (Spaid 2017, 94). 
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Shell Out Sounds has been a London-based environmental activist choir since 201380. 

Their elements include activists, musicians, singers and many people that regularly sing in 

choirs (Serafini 2018, 26). The sound element in this collective is key to communicating and 

engaging in a critical ecological position. The lyrics acted as a manifesto and a form of com-

municating an environmental issue since they exposed Shell practices that damaged the envi-

ronments in the songs. Also, the lyrics shared a negative message about the devastating ef-

fects of fossil fuel extraction (Serafini, 2018, 27-28).  

The action is described as guerrilla choir, while its conclusion includes sharing the videos 

on social media platforms (Serafini 2018, 29). In addition, this highlights the importance of 

mediation and witnessing concepts discussed in the next section. According to Serafini,  

Their performance-based approach is at the avant-garde of the environmental 

movement, and also, their strategic use of cultural institutions as both targets 

and platforms of dissent has become, […], a growing trend in both the US 

and the UK (and most recently also France and the Netherlands) in the wake 

of a movement for museum liberation. (Serafini 2018, 20) 

BP or not BP? is another activist theatre troupe that initially started as a Shakespearean-

themed performance (Fig. 45). Their goal was to end BP sponsorship of the Royal Shake-

speare Company in 2012 (Serafini 2018, 76).  

 
Fig. 45 Art Not Oil (Serafini 2018, 35). 

The Art not Oil collective is a coalition of different groups, artists collectives, NGO’s, that 

protest art sponsorships from oil companies, claiming them as unethical, that they contribute 

to climate change and that those cultural institutions should not engage with these sponsor-

ships. It integrates groups such as Shell Out Sounds and BP or not BP?. Moreover, to force 

 
80 Formed in 2013 to protest against the fossil fuel company Shell and their sponsorship of the Classic Interna-
tional Series of concerts at South-bank Centre in London. The sponsorship deal came to an end in 2014 and had 
been happening since 2007. 
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Tate Modern’s British Petroleum Sponsorship (which successfully ended in 2016), the activist 

group’s Platform (1983) and Art Not Oil Coalition (2004) merged to form Liberate Tate in 

2010 (Spaid 2017, 67). Liberate Tate also operates within civil disobedience, performance and 

direct action with the main focus to target oil companies (Tate 2012, 136). The performative 

acts are often silent, speaking primarily through their actions and images, often using their 

bodies to communicate the message (Fig. 46).  

 
Fig. 46 Liberate Tate (Tate 2012, 138-139). 

These approaches were crucial to inspire younger generations and other groups to act. Exam-

ples include the youth project Shake!, an extension of the group Platform, to a more inclusive 

group including young artists and other contemporary groups such as Extinction Rebellion 

and Fridays For Future. Shake! offers a pedagogical approach towards education and commu-

nity building (Serafini 2018, 115-117). 

Participatory practice is at the centre of art activism, while Serafini (2018) points out par-

ticipation, embodiment, performativity, transgression and prefiguration as different forms of 

engagement. There are many different levels of participation, by being actively taking part on 

the organisation or a casual participant that decided to participate either by mail or publicity. 

Other ways include accidentally being in the action space and performing spontaneously or 

simply being a spectator, randomly becoming part of an audience. In this sense, art activism 

provides a space where participatory practice can be inherently political and creative without 

the constraints of institutional art (Serafini 2018, 167). Accordingly, parades became popular 

strategies to engage communities. A particularly striking example is War on Smog (2014), a 

street performance that aimed at calling attention to the air quality in China (Fig. 47) where 

activists mixed a protest with an artistic piece in a way that avoided infringing the strict laws 

and managed not being arrested. With this approach, “by riding the line between politics, 

which is repressed, and art, which is tolerated and even celebrated in China, these artistic ac-
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tivists found the space to safely protest within an authoritarian regime.” (Duncombe and 

Lambert 2018, 61).  

 
Fig. 47 War on Smog81. 

On a similar approach, Hello Folly: The Floes & Cons of Arctic Drilling (2015), a parade by 

Pat Oleszko (Fig. 48), highlights the strategy of performative protests calling attention, in this 

case, to oil pipeline construction in the arctic areas. Taking a sensitive topic as a performative 

element, the artist takes the bear’s perspective and creates a fighting moment with a giant 

pipeline and an inflated monster representing the oil industry (Miller 2020, 50).  

 
Fig. 48 Hello Folly: The Floes & Cons of Arctic Drilling (Miller 2020, 50). 

Another approach based on civil disobedience and direct actions that target specific com-

panies or governments is Project Rebellion (2019), led by Joanie Lemercier in collaboration 

with Extinction Rebellion. The project goal is to urge the end of coal mining and by artistic 

site-specific interventions, they target governments together with these companies by direct 

action campaigns (Fig. 49). In these campaigns, they focus on these industries, picture them 

and bring them to the collective discussion to pressure them to act (artist’s website). 

 
81 https://www.chinadaily.com.cn/culture/art/2014-03/12/content_17340479_3.htm accessed February 02, 2021. 
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Fig. 49 Project Rebellion82. 

Therefore, a crucial factor for the success of activist interventions is mediation, as stated by 

Meikle: “the connections between media and activism are fundamental” (2018, 3). The author 

points out that activism needs a vehicle or a voice and media is one of the most powerful 

ways to share a message83. Moreover, the mediation of an activist moment often dictates its 

success. Today, information (also in the form of videos or pictures) can travel the world in-

stantly, offering distant viewers easy and quick access to activist interventions worldwide 

(Meikle 2018, 1). Moreover, social media and hashtag culture84 became an essential tool for 

creating supportive communities worldwide and being means for critical action (Meikle 2018, 

10). Furthermore, the power of the internet is highlighted by Weibel (2015, 56), with net ac-

tivism used as weapons of information for the global dissemination of videos of interest85. 

Therefore, intimately connected to activism and activist events is the concept of witnessing, 

which Ristovska clarifies that “helps generate knowledge about an event.” (2018, 217). Fur-

thermore, witnessing as a mode of seeing is a strategy often used by activists, such as seen in 

Fig. 50 during the Baton Rouge protests (2016). In this sense, witnessing can happen in two 

forms: witnessing an event or witnessing with a purpose.  

 
82 joanielemercier.com/projection-rebellion/ accessed February 02, 2021. 
83 Examples of mediatic environmental events and initiatives include the BBC Blue Planet II, Chris Watson 
Collection, Sonic Sea, Racing Extinction, Extinction Rebellion, Fridays for Future, Vatican projections of en-
dangered wildlife at St. Peters Basilica and the United Nations Headquarters Vertical Migration projections by 
Superflex. 
84 In the examples of #BlackLivesMatter for anti-discrimination, #MeToo for sexual harassment, #ExxonKnew 
for climate denial. 
85 See the Sea Shepard’s work https://www.seashepherdglobal.org/ accessed February 02, 2021.  
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Fig. 50 Baton Rouge protests. ©Jonathan Bachman86. 

For LaBelle, this is visibility and is positioned as being central to the sphere of the political: 

I feel myself being seen, and from there I feel myself as an actant, a person 

with intensity; my look equally has consequence. In being seen, I may con-

tribute to a specific context or community, lending through a force of visual 

presence a particular intensity, the intensity of my singularity. (LaBelle 2018, 

29) 

The author connects the concept of visibility to be present and to “the feeling of being seen” 

as ways to feel ourselves part of the world. This approach directly connects to the concept of 

witnessing presented by Ristovka. In addition, being visible comes with the experience of 

conflict and tension inherent to the political sphere (LaBelle 2018, 29). Once again, as sug-

gested by Weibel (2015, 59), with the possibilities offered by the Internet, the new artistic 

type of the 21st century emerged, the artivist, where everyone has the possibility of broadcast-

ing, influencing and spreading messages to, ultimately, change society87. Therefore, this is 

especially evident in radical environmental activist actions. As Scarce points out “even with 

today’s “environmental protection” laws (in the few places where they exist), the interests of 

nature, non-human nature, are rarely considered” (2006, 8).  

Performative actions have proven to be a primary form of environmental awareness and 

they constitute a crucial means for audience engagement through collaboration. Moreover, the 

collective ecological awareness paired with the constant growth in noise pollution led to a 

particular form of concern focused on environmental sound.  

 
86 https://www.jonathanbachmanphotography.com/portfolio accessed February 02, 2021. 
87 An example is the activist work led by Greta Thunberg. 



 73 
 

1.3.4 Environmental sound and ecological sound art 

Early approaches to environmental sound and the philosophy of nature date back to the Daoist 

theories proposed by the Chinese philosopher Zhuangzi, considered a predecessor to modern 

ecological thinkers and understanding learning from nature through holistic approaches 

(Nelson 2021, 29, 42). In Zhuangzi Speaks The Music of Nature, Tsai Chih Chung depicts 

some of these theories, as illustrated in Fig. 51. 

 
Fig. 51 The Music of the Earth (Chung 1992, 16-18). 

Goldsmith describes Pythagoras as the first studying sound as a natural phenomenon explor-

ing dissonance and discordant sound, approaching its physical aspects (2012, 30). Galileo 

Galilei further explained them (2012, 55-59). Athanasius Kircher interest in sound and noise 

was outlined in what was considered the first book to deal exclusively with acoustics88 

(Goldmsith 2012, 59). Inspired by Kircher, Samuel Morland proposed the Tuba Stentoro-

Phonica and the visualisation of its sound field as showed in Fig. 52. 

 
Fig. 52 Tuba Stentoro-Phonica sound field (Goldsmith 2012, 61). 

From the Pythagoras studies in vibrational strings and psychoacoustics effects or Aristotle 

observations that sound travels in the form of waves, the ancient Greeks proposed music from 

 
88 See Phonurgia Nova.  
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nature, in this case from the wind, with the invention of the Aeolian harp (Blesser and Salter 

2012, 187). It was first described in 1673 in Kircher’s book Phonurgia Nova. The Aeolian 

harp was considered a religious structure that provided a connection between the Earth and 

heaven (Blesser and Salter 2012, 188) and is one of the earliest mentions of a device that uses 

the environment (the wind) to produce sounds. Douglas Kahn defines Aeolian as mechanical 

music that occurs from the action of the wind and vibrating strings (2013, 7). The telegraphic 

Aeolian was later depicted by Charles Burchfield, as seen in Fig. 53 (Kahn 2013, 48).  

 
Fig. 53 Telegraph Music (Kahn 2013, 49). 

Schafer described one memorable event that highlighted the awareness of the environment’s 

sound as the Krakatoa volcano eruption in 1883, the world’s loudest recorded sound (1977, 

28). According to Kahn, the pressure waves from the eruption travelled around the earth sev-

en times (Kahn 2013, 165). In the context of environmental sound awareness, Sakamoto adds 

that: 

People have always observed nature; watching clouds, the sun, the oceans, 

the wind, and obtaining from them knowledge to depict on walls, or carve in 

earthenware. […] To listen to the voices of nature is to listen to our original 

inspirations. Our bodies are nature. So listening to nature is to listening to 

ourselves, and recognizing that we are a part of nature. (Sakamoto 2012, 36) 

Accordingly, Pinch and Bijstervald (2012, 5) argue that new ways of interacting with sound 

are now part of our everyday life. Referring to one of the most significant advances in medi-

cal history as being connected to sound (and listening), the authors point out the evolution of 

diagnostic technologies such as the stethoscope (simple audification of body sounds89) to the 

ultrasound image techniques that allow an internal visualisation of the body through sound. In 

this context, sound acquired a materially that enabled listening to it and being measured, regu-

lated and controlled. Therefore, the invention of the stethoscope by René Laennec in 1816 
 

89 Previously detailed in the Introduction, it relates to the importance of the listening act in veterinary practice. It 
connects to my personal experience as a veterinarian using the stethoscope daily for a routine clinic exam. 
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opened access to a new world of internal sounds and resonances, to a perception of the inter-

nality of the body and, finally, to a whole new approach to the listening act (Stankievech 

2007, 56; Rice 2012, 311). 

Acoustic studies of the natural world on birdsong, whale song, insect and bat bioacoustics 

are pointed out by Guyette and Post (2016, 41) as the early examples of ecological work in-

volving sound. Since then, the importance of sound has grown relatively quick in the past 

years due to composers and artists starting to engage deeply with issues such as biodiversity 

loss, pollution, sustainability, global environmental justice and climate change as the main 

focus of their art (Gilmurray 2016a, xxvi). As described by Almo Farina (2014, 1), the ac-

ceptance of soundscape ecology as a discipline in 2009 helped to set the importance of study-

ing sound as part of an environment, connecting it to ecology and as capable of determining 

the health of an ecosystem. However, it didn’t offer a complete understanding of anthropo-

genic activities (2014, 52), which was covered later the field of ecoacoustics90 (Fig. 54), as 

clarified by (Almo Farina and Gage 2017). Moreover, Lockwood (2020, 266) pointed out that 

environmental sound art emerged together with the awareness of environmental damage.  

 
Fig. 54 Ecoacoutics scope (Sueur and Farina 2015, 495). 

As Gilmurray et al. (2017, 32) explained, the new millennium led artists to start produc-

ing work directly connected to contemporary environmental problems. Leah Barclay (2019, 

154) further agrees, pointing out that the evolution of ecological sound art happened concomi-

tantly with the emergence of artists that focus on combining interdisciplinary strategies within 

science, activism and education in their work while pointing out sound as critical to under-

standing environmental changes. In the same line of thinking, Spears argues that “Climate 

change, the defining environmental concern of the early twenty-first century, has re-anchored 
 

90 Accepted as a discipline in 2014.  
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a sprawling movement” (2020, 197). From this perspective, when it became clear that climate 

changes are deeply interconnected with contemporary issues such as pollution, energy use, 

clean water, land and ocean protection, biodiversity loss or desertification, a global concern 

for the environment has never been stronger (Spears 2020, 197).  

Ecological sound art came as the natural outcome of the new wave of environmental art-

ists that translate these global environmental concerns as their voice for creative practice, 

forming a growing movement of environmentalist – or ecoacoustic – sound art91 (Gilmurray 

2016a, xxvi). In the challenging Anthropocene epoch that the current generation is experienc-

ing, environmental threats are acting as a trigger for activist reaction and ecological relation-

ships are often the approach used by ecoartists and activists to strengthen relationships to 

place (Wallen 2012, 237). As such, Gilmurray suggests ways of living concerned with the 

environment, with actions towards respecting it. Furthermore, it states that ecological sound 

artists “working at the intersection of eco-art, sound art and environmental activism, they are 

sounding out contemporary ecological issues in a way that enables us to hear and understand 

them anew” (Gilmurray 2016b, 82. In this context, Curtis warns: 

Moving our society towards ecological sustainability has never been more 

important. With the gathering clouds of climate change, biodiversity loss, 

land degradation, over-crowded cities and polluted oceans, we find ourselves 

at a turning point and the insights of artists in collaboration with scientists 

and the community have never been more important. (Curtis 2020, 4) 

Since the birth of acoustic ecology that several related fields have developed and evolved. 

Barclay’s categorisation from Fig. 55 allows a better understanding of these paths and con-

necting areas. Allen and Dawe define ecomusicology as “the study of music, culture, and na-

ture in all the complexities of those terms” (2016, 1). Moreover, it extends beyond musicolog-

ical or ethnomusicological by relating ecology and the natural environment to musical and 

sonic issues. It is considered a field at the intersections of dichotomies of sound / music, soci-

ety / culture and environment / nature (2016, 2).  

 
91 See Bianchi and Manzo (2016) Environmental Sound Artists. 
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Fig. 55 Acoustic Ecology Transdisciplinary (Barclay 2019, 162). 

In this context, according to Gilmurray (2021, 456-457), the typical characteristics of ecologi-

cal sound art that define the core methodological principles of the field include: 

- the use of listening as a pathway to ecological understanding,  

- the promotion of an ecological model of listening (more focused on ecological processes 

rather than individual objects),  

- prioritising listening over sounding,  

- the use of sounding as a metaphor for ecological coexistence, 

- a form that functions as an ecosystem 

- a blend of art with science, of ecology with environmentalism,  

- a combination of the educational with the philosophical.  

These characteristics were crucial in developing the artworks presented in Chapter 4 and in-

forming the creative process for the proposed listening activities.  

As such, works of ecological sound art that engage with contemporary ecological issues 

often combine the informative (or educational) with the emotive (or philosophical), offering 

the audiences an informed position regarding these issues while fostering the emotional drive 

to act towards them (Gilmurray 2021, 457). Leah Barclay (2019, 154) claims that attentive 

listening can evoke a sense of self, presence and connection to the world. 

Listening to changing environments—both in situ and through virtual experi-

ences or creative interpretations—can evoke profound interconnection and 

empathetic responses that have the capacity to inspire climate action. This 

has been the catalyst for a global movement of environmental sound artists 

exploring the temporal complexities of climate change, sonifying data, re-

vealing invisible ecosystems and connecting communities to the social, cul-



 78 
 

tural, ecological and political layers of changing environments through 

sound. (Barclay 2019, 154) 

Therefore, intrinsic to ecological sound art is the act of listening and soundwalking, while 

sound can influence embodied sensory engagement with place and time.  

The landscape genre’s representations of the earth, together with the land art and earth-

works from the 1960s and 1970s, paired with the rise in environmental concern and birth of 

the World Soundscape Project in 1970, set the roots for acoustic ecology and pointed out a 

focus on soundscapes (Droumeva and Jordan 2019, 21).  

The WSP emerged as a collective of young composers whose goal was the 

elimination of noise pollution and the engineering of a healthy, balanced 

soundscape. (Akiyama 2019, 114) 

Early musical approaches to soundscapes include the Environments album series by Irv Teibel 

1969-1979 (released one year before Songs from the Humpback Whales92 by Roger Payne and 

Brian Eno’s Ambient series). Teibel album was intended to provide the healing capacity of the 

natural sounds and its psychoacoustic effects in the ear, offering an “antidote to the noisy, 

stressful sounds of everyday urban life” (Vandsø 2020, 25). Another early example is Presque 

Rien (or Le lever du jour au bord de la mer), realised in 1970 by Luc Ferrari (Gilmurray 

2016a, xxiii). As described by Kim-Cohen (2009, 177), in 1967, Ferrari started recording the 

early day on the Dalmatian coast by placing a pair of microphones at the bedroom window 

and for the same three hours, recorded the evolving soundscape. Some parts were then select-

ed and edited to present a final twenty-one-minute composition.  

Contrary to Pierre Schaeffer’s acousmatic listening approach, detaching sounds from the 

source to highlight the object sonore, Ferrari claimed the importance of the recorded sounds 

as connecting with the world and pointed out their ability to evoke senses other than hearing. 

For Ferrari, the recorded sounds acted like images (Kim-Cohen 2009, 177-180). This pioneer-

ing work is considered a portrait of a community and its daily life cycles through sound. 

Therefore, by recording every day at the same time and repeating it for a long term, it became 

possible to recognise not only sounds but also the characteristics of the daily environment of 

the place. The recordings make the everyday life situations apparent (Kim-Cohen 2009, 178).  

In that regard, Kim-Cohen points out that Presque Rien embraces the importance of re-

cordings as beings-in-the-world of Ferrari compositional micro societies (2009, 180). Fur-

thermore, Ferrari referred to tape compositions as son mémorisé (stored, recorded or memo-

 
92 Discussed in the next chapter. 
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rised sound), implying the importance of storing for future use and memory of the recording 

medium. Additionally, Kim Cohen compares Ferrari’s recordings as “seed banks from which 

future plantings and harvestings might be delivered” (2009, 180). In other compositions, Fer-

rari embraces the idea of the walker / observer while claiming, “I make sound-land-art” (quot-

ed in Kim-Cohen 2009, 184), connecting with the concept of soundwalks.  

R. Murray Schafer’s publications Ear Cleaning: Notes for an Experimental Music Course 

(1967), The New Soundscape (1969) and The Book of Noise (1970) set the stage for using 

soundscapes for musical compositions93. Droumeva and Jordan (2009, viii) described 

Okeanos as a pioneering electroacoustic soundscape composition. It is a 90-minute quadri-

phonic tape composition by Schafer and Bruce Davis in 1971, offering imagery of the sea and 

its soundscapes (Truax 1984, 209). Okeanos already employs research and media practices of 

acoustic ecology, exploring ocean recordings, sonic treatment and spoken word content. 

Okeanos was document number two of the World Soundscape document series and is consid-

ered one of the earliest examples of soundscape composition within the field of acoustic ecol-

ogy (Droumeva and Jordan 2019, viii). Seminal work in this tradition includes Riverrun by 

Truax (1986) and Kits Beach Soundwalk by Westerkamp (1989), described by Jonathan 

Sterne as examples of media theory in the sonic register, proposing them as multimodal 

scholarship94 (Sterne 2019, 85). Moreover, Sterne describes Kits Beach Soundwalk as having 

a didactic approach of calling the audience’s attention to be more aware of the listening to the 

environment.  

It is ultimately a pedagogical and orientational goal: for the audience to be 

more aware of its environment; for listeners, through instruction and practice, 

to develop the skills and techniques in order to listen to it; and for listeners to 

be motivated to engage with their environments in ways other than those pre-

scribed by commercial media or common sense. (Sterne referring to Wester-

kamp 2019, 91) 

In this sense and by explaining the technologies used, Westerkamp takes the listener into a 

journey where particular sounds and details are narrated and explained through the process 

(Sterne 2019, 90-96). Moreover, it provides a pedagogical model of using sounds didactically. 

Regarding Riverrun, Sterne experimented playing it to an audience and challenging them to 

listen differently (2019, 96-102). The suggested approach was focused on building a vocabu-

 
93 See Sound, Media, Ecology by Droumeva and Jordan (2019). 
94 Multimodal scholars are proposed by Tara McPherson as bringing together databases, educational tools, net-
worked writing and peer-to-peer commentary while also leveraging visual and aural media. 
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lary to describe what they hear95, by comparison, revealing what sounds are like, while the 

source identification was not the focus (Sterne 2019, 98). According to Sterne (2019, 101), 

Riverrun uses granular approaches that imply different relationships to creativity, control and 

sonority by approaching sound as a particle and not as a wave96. 

In Sonic Meditations (1974), Pauline Oliveros came up with the idea of listening and re-

sponding based on attention patterns. The author realised that deep listening delivered a 

“heightened state of awareness that gave me a sense of well-being” (Oliveros 2005, n.p.). By 

expanding the approaches to listening, Oliveros proposed the sonosphere as all sounds that 

humans can perceive as a way to break down institutional and gendered walls (Kazlauskaite 

2020, 351-352). According to Kahn, Oliveros pioneered the sonosphere concept, broadening 

the soundscape concept to a more inclusive one, integrating acoustic energy, magnetic, elec-

trical, electromagnetic, geomagnetic and quantum (2013, 174). In this sense, Oliveros is inter-

ested in the turbulent movements and geomagnetism of the earth’s core. In addition, it pro-

poses that the sonosphere emanates from earth core and connects to atmosphere, stratosphere 

and magnetosphere (Kahn 2013, 174).  

In this context, Westerkamp explains that listening can ground us with our inner world, 

providing a setting for inspiration, ideas and new approaches to develop (2019, 47). Listening 

is vital for acoustic ecology (Dietze 2000, 20), as already targeted by Barry Truax, who point-

ed out sound as capable of creating a complex system between people and the environment. 

Thus, it highlights the importance of listening as key in communication through sound. Truax 

(1984, xi-xii) considers sound as the first interface between the individual and its environment 

proposing a relationship between individual and the environment with sound as a mediator 

(Fig. 56). Furthermore, Truax argues that “listening habits can create a relationship between 

the individual and the environment” (Truax 1984, xii), while this relationship might be entire-

ly different for two different listeners97. Therefore, the context and the pattern in communica-

tion are essential for understanding the messages because “sound means something in part 

because of what produces it, but mainly because of the circumstances under which it is 

heard.” (Truax 1984, xii). In this sense, electroacoustic technology greatly impacted commu-

nication because of the possibility of taking a sound out of its original context and putting it 

into a different one. With sound, everything interacts with everything else (Truax 1984, xii). 

 
95 This idea inspired the underwater listening workshops, an integral part of this work, discussed in detail in 
Chapter 4 (section 4.4.3). 
96 This aspect was considered for using sound objects and particles in 2182 kHz, an integral part of this work, 
discussed in detail in Chapter 4 (section 4.7). 
97 These observations were confirmed in the developed creative artworks. 
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Oliveros (2000, 37) clarified the difference between hearing and listening, with the former 

being involuntary and the latter a voluntary process that can produce culture through training 

and experience. Moreover, the author points out the active nature of deep listening98, claiming 

that listening shapes culture locally and universally and that listening is the basis of all cul-

tures (2000, 37, 38). 

 

Fig. 56 Individual, environment and sound (Wrightson 2000, 12). 

While many artists often used sounds recorded from the environment as a material for their 

musical compositions, another approach is composing with the environment. One example is 

Music for Wilderness Lake (1979) by Murray Schafer, which includes the environmental 

sounds in the piece as central. In this piece, which shares some of Neuhaus’s ideas of moving 

out from concert halls, musicians performed a score for twelve trombones at dawn and dusk 

on a lakeshore where the two sounds, from performers and environment, would combine 

(Gilmurray 2016a, xxvi). These approaches set the stage for including chance and natural 

sounds from the environment. Still, they also showed the importance given to the place and 

what the signification of the place contributed to these works (Macedo 2015, 247). Entrain-

ments 1 (1984) and Entrainments 2 (1985) by Davin Dunn offer approaches that attempt to 

find “the spirit of a place” by composing and performing the work in a specific wilderness site 

(Dunn 2001, 6; Gilmurray et al. 2017, 35). Borrowing Shafer and Neuhaus ideas, Dietze or-

ganised City Voices, a mass soundwalk in Wiesbaden in 1999, realised at the International 

Noise Awareness Day (Fig. 57). It was an action intended to make people aware of the envi-

ronment’s voices, sounds and noises: one should just listen and experience. Awareness and 

sensitivity training for the ear were the goals of the action (Dietze 2000, 20-21).  

 
98 Deep listening involves going below the surface of what is heard, expanding awareness to the whole sound 
field while finding focus (Oliveros 2000, 39). 
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Fig. 57 City Voices (Dietze 2000, 22). 

The times of environmental art was a time for “awakening consciousness about ecology and 

vulnerability of species and natural environments” (Yetisen et al. 2015, 727). The majority of 

these works illustrate the active growth and interest in the environment and are connected to 

the transformation of the late sixties from traditional conservation into actively protectionist 

environmentalism, a consequence of the growing mass interest in ecology (Boettger 2002, 

23). Acoustic ecology starts to gain importance, while soundscapes become crucial elements, 

leading artists to explore other dimensions of sound.  

We spent hours in the Sonic Research Studio listening to the field recordings 

that had just been made. Valuable time was spent reflecting on and under-

standing sound behaviour and our own perception. Our listening was noticed, 

respected and allowed to flourish. Critical thinking, personal impressions and 

outspoken opinions were invited. There was a sense of urgency in our sound-

scape activism: we pushed and reached for a deeper socio-cultural awareness. 

We began to understand that ecological imbalances in the soundscape do not 

occur separately from us but are intricately intertwined with our relationship 

to the environment and how we listen and make sound. (Westerkamp 2019, 

52) 

These strategies underline the ecological approach that developed through the 20th and con-

tinued to the 21st century where the environment is central. There is a growing focus on envi-

ronmental sound and artists started using environmental sounds to create awareness.  

The work of acoustic ecology began as an investigation into the ways in 

which humanity’s lack of attention to sound has created living environments 

inhospitable to those very same humans. (Droumeva and Jordan 2019, 8) 

As Kazlauskaite (2020, 349-350) discussed, Westerkamp deeply explored and developed the 

concept of soundwalk, defining it as an excursion where the primary purpose is listening to 

the surrounding environment. Hence, the interest is focused on the human experience of all 

sounds. In this context, when sound is “listened openly and without restrictions, opens up 

toward social connectedness – a form of being together as a relation” (2020, 350). Moreover, 

there is an underlined unpredictable and unplanned nature of listening that one should be pre-
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pared to embrace (Westerkamp 2019, 46), which is crucial in the contemporary approaches of 

soundwalking and listening99.  

Acouscenic listening100 and creative soundwalking are contemporary sonically engaged 

practices proposed by Softday (Taylor and Fernström) to help “democratise the relation be-

tween artists, performers and communities of interest” (Taylor and Fernström 2019, 243). 

Connecting with Westerkamp ideas, the artists suggest that “part of a soundwalking activity is 

to stop and listen to sounds that may be particularly interesting” with a possible intrinsic nar-

rative structure (2019, 243). Moreover, as an example, the artists explain that a creative 

soundwalk can happen when a collective making of a sound map can be interpreted further as 

a score for a performance. Some of these sonic engaged practices ideas connect with Angus 

Carlyle (2021, 586) proposal of sound-as-map, an inclusive alternative to overcome some 

limitations of conventional interpretation and development of sound maps pointing out Thu-

lin’s cartophonic approach101. Acouscenic listening connects with different methodologies 

based on acoustic ecology and social art practice, allowing the proposed creative approach as 

a unique methodology in sound and performance art (Taylor and Fernström 2019, 244). Ac-

cording to Softday, this approach enables 

greater interaction between artists and audience in creating, educating, per-

forming and recording sound/body-based work. (Taylor and Fernström 2019, 

244) 

Based on Schafer’s, Oliveros’ and Westerkamp’s approaches of listening attentively to 

sounds, deep listening and soundwalking practices, Softday opens a “creative space for a 

meaningful dialogue between the listener and the everyday” (2019, 246). Therefore, the artist 

proposes creative soundwalking as a form of engagement with the city and space, connecting 

it with the concept of dérive (drift) (2019, 247).  

The creative soundwalk as a collaborative dérive involves a primary determi-

nation of soundscapes, unlocking the possibility for a subjective understand-

ing of recording, mapping, and applying form and value to the “inherent in-

determinacy” of the everyday. (Taylor and Fernström 2019, 255) 

The roots come from European avant-garde artist groups, such as the Situationist International 

(1957–1972) led by Guy Debord, that started to develop creative urban investigations in the 

 
99 See Davies et al. (2013) Perception of soundscapes: An interdisciplinary approach. 
100 The term acouscenic listening is a portmanteau of the words acoustic and scenic (as in picturesque), which is 
the concept of experiencing constituent sonic events characterising a landscape. See Taylor and Fernström 
(2019, 243).  
101 Cf. Angus Carlyle (2021) Dropping Down Low: Online Soundmaps, Critique, Genealogies, Alternatives. 
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1950s, merging the concept of dérive (drift) with psychogeography (the psychological effect 

of urban environments on the individual) (Taylor and Fernström 2019, 254; Serafini 2018, 

100). It is a political and artistic practice based on dérive, which aims at disorienting the sub-

ject while allowing new perspectives of experiencing a city (or place). The dérives are usually 

planned and have a purpose, but the destination is often unknown (Serafini 2018, 100).  

Therefore, the politics of psychogeography directly engage with activities such as walk-

ing in a city, the presence of a flâneur or the urban explorer, as suggested by Serafini (2018, 

108). The flâneur embraces the city by experiencing it, absorbing it, respecting it while being 

an observer, an outsider. The flâneur soaks inside but does not belong while it is detached 

from the place and those who inhabit it. The former concept of flâneur led to the dérive from 

the early 20th century, which is associated with walking explorations with a glimpse of 

chance102 (Serafini 2018, 108). An example of these approaches is the expeditions of the Loi-

terers Resistance Movement (LRM). This Manchester-based collective proposes psychogeog-

raphy walks as a form of activism, opening the potential of these walks as being transforma-

tive for a group of people with different identities and political subjectivities (Serafini 2018, 

112). 

One another sphere, Brandon LaBelle understands the invisibility of sound and the 

acousmatic as the basis for political activism (LaBelle 2018, 17). Accordingly, the author 

supports that the acousmatic is based on: 

conditions of unseen, of not looking, or looking elsewhere, into sound, and 

locates us within spaces of shadows, dimness, a dim light, and at a times, 

even total darkness – a listening in the dark. (LaBelle 2018, 33)  

Moreover, the listening in the dark103 is due to the lack of possibility to bound the acousmatic 

sonic object to a particular body or space (LaBelle 2018, 33). Since the 1990s, the activist 

work of the militant sound collective Ultra-Red has used sound recording and listening to 

support communities in conflict (2018, 17).  Their practice included audio recording and 

composition as vehicles to enable protection and community engagement (LaBelle 2018, 34). 

By considering listening as a means for strengthening the relationship with the surroundings, 

LaBelle (2018, 37) proposes sound and listening as forms of enabling social exchange, 

providing means for encountering and sharing differences while nurturing mutual recognition. 

 
102 The field recordings framework had these ideas in mind. The discovery of place, ambience or location are left 
open to exploration and experimentation.  
103 Listening in the dark can be adapted to the circumstance of listening with hydrophones. In the sense that it is 
often not possible to see what one is listening to.  



 85 
 

Therefore, listening as activism might challenge existing demarcations or structures of domi-

nation (LaBelle 2018, 160).  

Sound, in moving away from a source, to circulate and propagate through en-

vironments, and through matters and bodies, is deeply linked to expressions 

of migration and transience. Listening, I would suggest, is often a listening 

after something or someone; it follows behind this sound that is already mov-

ing elsewhere. (LaBelle 2018, 19). 

LaBelle invites “to listen and listen again” (2018, 48), as a form to deepen the connections to 

the surroundings. Proposing different forms of listening as strategies for activism, the author 

points out the importance of listening as the key to understanding complex relationships in the 

world: 

Listening is often tuning us to the interplay of meaningful layers that consti-

tute the world, bridging the seen and the unseen, foreground and background, 

things and bodies with animate forcefulness: listening draws one in, toward 

certain depths, while drawing out the underheard into greater volume – a 

poor acoustic whose dirtiness is reflective of the tussle that is public life. 

(LaBelle 2018, 161) 

In the case of collective listening, seen as an act of presence, connecting with the ideas of 

witnessing by Ristovska, LaBelle points out “the act of doing listening, together” as being 

crucial to the listener that enacts attention (2018, 161). Christopher DeLaurenti supports a 

similar approach arguing that listening liberates. DeLaurenti proposes activist sound as com-

positions that use field recordings from protests, testimonies or other critical sonic materials 

to witness and communicate current crises (2016, 170). In the same line of thinking, Tom 

Tlalim (2021, 719) approaches a sonic methodology of critical listening as a method for polit-

ical critique. By examining critical listening “as a method for analysing state sound system 

and as a performative act of political resistance” (2021, 719), while approaching critical lis-

tening as a means of resistance, one can use it as a method for challenging state produced 

sounds. In this sense, Tlalim argues that “when considering listening as a method of political 

critique, it is helpful to think of sound as a language and of listening as a performative act” 

(Tlalim 2021, 720). Therefore, a change in the listening mode can mean a change in the per-

formative act since “It is the listener who listens for, selects filters, identifies, and determines 

the utterance’s capacity to act.”. Accordingly, critical listening can provide a crucial relation-

ship between listener and emitter: “Critical listening requires an awareness of how we listen 

and what we listen for.” (2021, 721). The author connects the act of critical listening to a po-
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litical one. In this sense, one might argue that the critical listening approach might be essential 

/ crucial for understanding sound heritage and creating awareness of lost sounds.  

It is my view that an auditory position of sounding practices and engaged lis-

tening may contribute to the new "ways of being and doing" by offering a 

critical route through contemporary realities. (LaBelle 2018, 25) 

Fragments of Extinction (2002-present) is an interdisciplinary work by David Monacchi that 

focuses on the sonic heritage of ecosystems by preserving ecological heritage through multi-

dimensional sound recording fieldwork realised mainly in rainforests (Monacchi 2016, 160; 

Monacchi 2017, 83). Monacchi work aimed at creating awareness for habitat destruction and 

disappearance of species. Taking advantage of the technological advances of recording and 

preserving audio together with higher resistance of equipment’s to hard environments 

(Monacchi and Krause 2017, 306), it started in 1999 with the artist quest to “communicate 

and effectively encourage concern for the ongoing environmental disaster of deforestation and 

species extinction” (Monacchi 2005, 2). Following the approaches of WSP, Monacchi started 

to perform several soundscape recordings focusing on the three main areas on intact equatori-

al rainforests that includes Amazon, Africa and Borneo. (Monacchi 2005, 3; Monacchi 2016, 

161-162).  

According to Monacchi (2017, 86), ecoacoustic compositions are considered an excellent 

vehicle to share soundscapes with general audiences. Moreover, these soundscapes, while 

being key to bioacoustics and ecoacoustics research, when combined with a visual aspect by 

using real-time spectrogram analyses, they also provide “powerful and intuitive instruments 

for audiences’s understanding” (2017, 87) 

The complex species ensembles (insects, amphibian, birds, mammals) vocal-

izing in the same habitat form the score of an eco-simphony which tends to 

be immediately perceived and understood through these visuals. (Monacchi 

2017, 87) 

In Fragments of Extinction, the main goal was to offer an innovative artistic exploration while 

making it accessible to the public, ultimately creating awareness of the biodiversity crisis. 

Due to its multifaceted approach was presented in several different formats such as installa-

tion, performance, public spaces or research conferences. In 2014 at Visitazioni Festival, 

Monacchi presented it as a three-part work with 45 minutes duration, exploring different 

presentation approaches (2005, 4). Part one was the immersive experience, with pure and un-

altered recordings, in a total dark ambient; the second part was nature explained, an explora-

tory and educational approach with real-time visual analyses of the soundscapes and its eco-
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logical interpretation; lastly, the third part was nature integrated, a creative approach by pre-

senting eco-acoustic compositions controlled through a performative act (Monacchi 2005, 4-

6; Monacchi 2016, 163-166). The visual input from the real-time spectrograms, where Mon-

acchi illustrates the principle of Acoustic Niche Hypothesis104 developed by Bernie Krause 

(1987) (Gilmurray 2021, 455), become powerful instruments to engage with the audience 

making in a perfect example of merging art and technology while enhancing a sensory experi-

ence.  

In this context, Monacchi developed the Eco-acoustic Theatre105. It is a flexible venue 

with a scalable and mobile geodesic setting, conceived a place to facilitate audience participa-

tion for immersive listening of ecosystems, as the artist refers, as a temple106, a dedicated 

space specialised for sharing the soundscapes in an immersive way (Monacchi and Krause 

2017, 310). The theatre reproduces 3D audio together with 360º real-time spectrograms, with 

loudspeakers equally spaced equidistant from the centre, to provide a high-definition 3D 

sound field (Monacchi 2017, 87; Monacchi and Krause 2017, 310). The Eco-acoustic Theatre 

(Fig. 58) embraces these three previously mentioned approaches for perceiving the sound-

scapes (immersive, exploratory and creative) (Monacchi 2005, 8).  

 
Fig. 58 Eco-acoustic theatre (Monacchi 2005, 7-8). 

With the approaches developed in Fragments of Extinction, proposing the three possible lev-

els of interaction between soundscapes and artist / audience (immersive, educational and crea-

tive), Monacchi pioneers “new compositional strategies based on 3D soundscape recordings 

of ecosystems to foster discourse on the biodiversity crisis through music and environmental 

 
104 In a healthy ecosystem, the calls of each species sound within their specific frequency or temporal niche so 
that all can be heard (much like the different sections in an orchestra) (Gilmurray 2021, 455). 
105 Also known as the Bio-acoustic Theatre from the inicial proposal in 2005. 
106 The Theatre host ancient, disappearing and thus sacred environments and establishes the audience as privi-
leged witnesses to the wonder of the soundscapes, endangered by human pressure on habitats, invasive species, 
pollution and climate change (Monacchi and Krause 2017, 310). 
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sound-art installations” (2016, 158). This way, Monacchi found a vehicle to convey the com-

plexity of the sound environments in an easy and accessible outcome for public interpretation. 

For Monacchi, science-based art projects are the key to finding new approaches to environ-

mental education and have the power to connect the broad public with stakeholders on topics 

such as conservation, sustainability and biodiversity while eventually influencing and posi-

tively interfering with global conservation policies. The artist urges for dissemination of 

soundscapes as being key to “connect people to the direct experience of natural phenomena” 

(Monacchi 2017, 89), approximating nature and culture in ways that foster awareness about 

human pressure on environments.  

The Great Animal Orchestra (2016-17) by Bernie Krause has a similar approach. It is a 

collaboration with the United Visual Artists that started initially as a book The Great Animal 

Orchestra: Finding the Origins of Music in the World’s Wild Places (2012), was first present-

ed as a symphony (2014) and then as a ballet Biophony (2015). In 1989, due to the advances 

in recording technologies Krause (2016, 21) started to perform field recordings and docu-

menting the world through sound until in the late 1980s founded the Wild Sanctuary (Monac-

chi and Krause 2017, 303). Krause’s concern focused on sharing and communicating the nat-

ural world to people “It has always been my mission to impact a sense of natural world 

soundscapes to the widest possible audience” (Monacchi and Krause 2017, 302). In The Great 

Animal Orchestra, a presentation of soundscapes recorded by Krause and their spectrograms 

are presented in a way that immerses the listener in sound.  

As such, the audience can recognise the animals by the visual cues offered by the spec-

trograms. The visualisation encompasses a visual translation of sounds through spectrograms 

and light particles. Additionally, in front of the projections directly on the floor, there is a 

shallow pool filled with black coloured water, creating another level of perception of the 

work, as seen in Fig. 59. The water surface reflects the visuals and the ripples’ movement 

generated by the speakers make it possible to visualise sound frequencies inaudible to hu-

mans107 (artist’s website).  

The two examples reveal artistic work that includes an intrinsic and robust environmental 

message directly connected to an active awareness of environmental conditions. Monacchi 

and Krause understand the Arts and Humanities as “having the tools and resources for dis-

seminating the results of the most recent studies on ecological processes” (Monacchi and 

Krause 2017, 301) and thus opening the communication on problematic issues such as natural 

 
107 This detail inspired the development of Luciferina and DIS_turbation, integral parts of this work, described in 
detail in Chapter 4. 
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habitat reduction, pollution, invasive species and climate change (Monacchi and Krause 2017, 

301). Based on pioneers such as Edgard Varèse and Karlheinz Stockhausen that in the 1960s-

1970s started to compose the space around the listeners setting the stage for immersive expe-

riences, Monacchi and Krause point out the concepts of immersion and engagement as critical 

factors for developing a successful connection between audience and exhibit (Monacchi and 

Krause 2017, 301). 

 
Fig. 59 The Great Animal Orchestra108. 

Sounds from Dangerous Places (2006-2012) by Peter Cusack focus on investigating 

soundscapes that already have undergone extensive ecological destruction, in a process the 

artist defines as sonic journalism (Gilmurray 2021, 452). Cusack selects challenging places to 

reach, abandoned places such as the Chernobyl exclusion zone or other remote areas, high-

lighting the importance of sound as heritage. Moreover, Cusack focuses on “place and how 

one responds to place through sound” (quoted in Carlyle 2007, 27). Sounds from Dangerous 

Places contraries the positive aspect of sound that was approached in Cusack’s previous pro-

ject The Favourite Sounds of London where identifying positive aspects of the London sound-

scapes was the core. Instead, it is an extension of it while including a strong political approach 

(Carlyle 2007). Connecting to Cusack’s Sounds from Dangerous Places, Monacchi explains 

the importance of the paleo-soundscapes of remote natural habitats, considered by the artist as 

“unique footprints of the systemic behaviour of healthy ecosystems” (Monacchi 2017, 83). 

Moreover, as considered intangible heritage, the artist urges for the necessity of recording and 

preserving them as an urgent call.  

It was apparent how dramatical seasonal changes or disturbing anthropogenic 

sounds disrupt niche organization. This occurs when sounds such as distant 

noises from oil-drilling platforms mask some bandwidths and make them in-

accessible to species, which vocalize in those frequencies. (Monacchi 2017, 

85) 

 
108 https://www.uva.co.uk/features/great-animal-orchestra-cartier-foundation accessed February 02, 2021. 
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Inspired by the force and the noisy sounds from the Alaskan wilderness way more than any 

human-made composition, Matthew Burtner aimed at bringing the “fundamental systems of 

the natural world into music” (2016, 187). The ecoacoustic compositions developed by the 

artist include methods of human-nature relationships while adding sonification techniques and 

interactive acoustics. In particular pieces such as Sonic Physiography of a Time-Stretched 

Glaciar (2014), Auksalaq (2012) or Six Ecoacoustic Quintets (2010), Burtner calls attention 

to the effects of global warming (2016, 187). In Six Ecoacoustic Quintets, Burtner (2016) fur-

ther explores this human-nature relation which the artist refers to as a human-nature dialect. 

In addition, the dialectical relationship is a feedback loop on energy exchange between human 

and environmental energy. Burtner (2016, 194-195) usually works with music notation where 

musicians follow a score to relate to and explore a natural material such as sand, stone or wa-

ter / ice (Fig. 60). The challenge is using natural materials for compositions since some are 

not usually played or notated. Therefore, Six EcoAcoustic Quintets explores several materials 

such as water, wood, stone, metal, air or skin in musical scores newly proposed by Burtner109.  

 
Fig. 60 Six Ecoacoustic Quintets (Burtner 2016, 190). 

These approaches set the stage for the following chapter discussing water use in creative prac-

tice. Moreover, with these approaches, Burtner (2016, 195) proposes ecoacoustics as “a meth-

odology for integrating experience and environment into an art practice”, which is also the 

main thread of this dissertation.  

Vandsø proposes (eco) sound art as having the potential to express our disconnection with 

nature or provide ways for reconciliation by contraposing the beauty of nature proposed by 

 
109 Burtner’s ideas inspired SINØ III, an integral part of this work, discussed in detail in Chapter 4. 
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deep ecology approaches and the dark ecology110 promises of communicating a crisis through 

sonic experiences (2020, 23-24). The author points out that field recordings have dual inter-

pretations, either as forms to study the environment or as “an expression of a pristine nature” 

that one can connect through listening. In this context, Vansdø places them within the scope 

of the deep ecology approach where the beauty of nature is highlighted. In this view, the art-

work can invite to listen in depth, aiding to overcome disconnection with nature through a 

positive relation. However, as Vandsø observes, contemporary works confront the subject 

more directly, challenging the object-subject relation, such as in the case of sound artworks 

that confront the listener with facing the reality of an environmental problem111. In this situa-

tion, the author frames them in the dark ecology approach where the artworks have the power 

to shock and challenge. At the same time, it raises awareness of environmental damages and 

might even change given relations between audience and environment (2020, 24, 30). Bianchi 

and Manzo conclude that to increase one’s awareness of the environment through sound, “en-

vironmental sound artist puts into motion specific conditions, expectations, and anticipations, 

and all that is asked in return is that we “listen.”” (2016, xv).  

1.4 Chapter conclusion  

The approaches presented in this chapter highlight the creative strategies used by artists 

through the last decades to reconnect people and nature. Nature representations were the ini-

tial aim, with landscape painting approaches where artists focused on nature appreciation. The 

land art tradition and earthworks followed, and artists explored natural materials. By calling 

attention to the beauty of the earth and depicting or revealing issues otherwise challenging to 

grasp, artists communicate issues to audiences in powerful, engaging and innovative ways 

while claiming nature protection. Finally, it highlighted and discussed the introduction and 

relevance of environmental sound.  

The following chapter will present these strategies while focusing on the element water. 

Moreover, it evaluates water and water sounds as unique sources of inspiration and explores 

water’s artistic capabilities focusing on its dual identity as a subject and a medium.  

 

 

 
110 See Timothy Morton (2007) Ecology without Nature: Rethinking Environmental Aesthetics and Dark Ecolo-
gy: For a Logic of Future Coexistence (2016). Morton’s dark ecology contraposes the holistic and harmonious 
relationship with Nature and suggests a need for shock and anxiety concerning the ecological crisis. Morton 
proposes dark ecology as wake-up call to stop human alienation and prompt acting to reconcile with Nature.  
111 These approaches are considered and applied in the framework and artworks development, detailed in Chap-
ters 3 and 4.  



 92 
 

2 The aesthetics of water 

As already widely approached in the first chapter, water connects many different cultures and 

forms of bonding with nature and various fields, such as landscape art, sound studies, ecolog-

ical art, musicology and anthropology. Artists used water in the creative practice in multiple 

forms, mainly due to its dual identity: as a subject and medium. Water as a subject has been 

explored artistically in all its phases, as liquid, solid or gas, as seen in the previous works 

Rhine Water Purification Plant, Fluids or Steam. The Coloration of Grand Canal, Swale and 

When the Tide is Out the Table is Set investigated water as a site. The present chapter contin-

ues this previous conversation of water uses in the arts, converging on the use of water as a 

medium and how water soundscapes became artistic tools. Besides, it revises creative ap-

proaches for using water as medium and further outlines ecological art strategies that com-

municate water-related environmental issues. Water as a medium connects to acoustics and 

noise pollution, often interrelating with soundscape ecology and ecoacoustics. In this sense, 

water as a medium creates an encompassing place for underwater soundscapes to evolve. 

Likewise, it concentrates on acoustics, noise pollution and underwater soundscapes, present-

ing the emergent fields of biotremology and vibroscape ecology as vital areas for studying 

underwater soundscapes and understanding their human disruption.  

The fields of vibration and particle motion drive the research design strategy in this 

chapter. The choices for the presented artists are based on the relationships of sound-water-

people, the physical aspect of sound during its propagation in water, strategies that reveal un-

derwater noise and soundscape awareness approaches. The research design strategy is then 

focused on vibration, sound frequencies and particle motion, detailing how underwater noise 

started interfering with the balance of aquatic environments.   

2.1 Representations of water 

To approach the use of the element water in the arts, one needs first to examine how water has 

been represented through history. Many civilisations from ancient Egypt, Babylonia and 

Greece believed that life began in the sea, while water was identified as female and associated 

with women. For Bachelard (1983, ix), water “is the most receptive of the elements” due to its 

feminine characteristics. In this sense, Mircea Eliade defined water as “is fons et origio, the 

source of all possible existence” (quoted in Linton 2010, 3). Accordingly, Thales de Miletus 

argued that the entire world took form from water, “the basic stuff of nature was water, the 
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only substance known in antiquity as solid, liquid, and gas.” (quoted in Linton 2010, 4; 

Egerton 2012, 1).  

In this context, Jamie Linton (2010, 3-4) defines water as the source and origin of all 

known existence, the driving force for all living forms, claiming that humanity cannot survive 

without it. Moreover, religious traditions consider the purity of water as the creator of life. 

Pointing out this inherent nature of fecundity, Linton recalls ancient cosmology theories on 

the universe’s origin and that water is a critical part of the Human and Earth composition 

claiming “water is what we make of it” (2010, 3-4). In mythology, several deities and divini-

ties are associated with water, namely the female water deities and sirens112 that could lure 

sailors with their songs with a purpose to drown them (Stocker 2003, 16; Coessens, Crispin 

and Douglas 2009, 19).  

For a long time, ancient Greek technology influenced other civilisations with their pio-

neering use of water as a source of power, developing means of non-human propulsion such 

as watermills, windmills and steam engines (Papadopoulos 2007, 217). Since these civilisa-

tions used water as a primary source for producing energy, early water experiments included 

discoveries in the fields of hydraulics and pneumatics where water was used as force or as 

power113. Heron of Alexandria114 was responsible for the majority of these inventions, includ-

ing automatic devices that operate either with hot air or steam, in which the intentions were to 

“produce astonishment and wonder” (Papadopoulos 2007, 232). Fig. 61 depicts two examples 

of these automatic devices: Altar libations produced by fire115 and Automatic opening of tem-

ple doors116. 

 
112 These concepts inspired the experimental performance Water Sirens, discussed in Chapter 4 (section 4.3.1.1).  
113 Steam power in the middle of the twentieth century was still the dominant energy source for railway locomo-
tives “Even during the time of the Industrial Revolution, whether in the form of water mills or later in the form 
of steam.” (Clarke 2010, 20). 
114 Contributed with several books of engineering studies, including, amongst others, a treatise on the use of air, 
water or steam in Pneumatica (Pneumatics) and in Catoptrica (Catoptrics) studies on light propagation and 
reflection and the use of mirrors (Papadopoulos 2007, 220-221). 
115 When there is fire, the air in the hollow altar expands and drives out the liquid contained in the pedestal of the 
altar. Then, the liquid passes through tubes inside the figure bodies and appears to be poured by the figures. 
116 When there is fire, the air in the altar is heated and as it expands, it enters a hollow sphere full of water. Due 
to the rising pressure in the sphere, water displaces into the bucket. As the bucket becomes heavier, it is lowered, 
opening the temple’s doors. 
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Fig. 61 Automatic devices (Papadoulos 2007, 228). 

These early works using water to produce an emotion might be considered early approaches 

or precursors to future use of water in artistic contexts. Similarly, Ktesibios of Alexandria, the 

father of hydraulis, developed a water organ with a keyboard considered primordial to the 

modern pipe organ. The water organ (hydraulis) in Fig. 62 used the wind to make a sound, 

while the water was used just as the energy source (Papadopoulos 2007, 232).  

 
Fig. 62 Hydraulis (Papadopoulos 2007, 233). 

Water as a musical tool had its origins with the invention of the water organ by Luca 

Blasi in 1596 (Bush and Kassel 2006, 69). In this case, the water falling generated the neces-

sary pressure to produce sound, which differs from hydraulis’ fundamental principle of using 

water to regulate wind pressure (Bush and Kassel 2006, 322-323). 

The role of water as a subject for artistic creation in the European context began with Le-

onardo da Vinci studies (Clarke 2010, 19). One of the earliest works exploring water as a 

force, The Deluge (Fig. 63), aims at understanding water motion, movement and transfor-

mation. The power of water and a desire to control it led da Vinci to search for a better under-

standing of its behaviour. Therefore, there was necessary to look closer to water’s properties 

in motion while focusing not only on the artistic output but also on engaging with hydrologi-

cal or scientific concepts (Clarke 2010, 20). Mandelbrot (1977) points out da Vinci explora-
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tions of water flows revealed by the superposition of eddies of different sizes in The Deluge 

as already approaching concepts that connect with the nature of turbulence. 

 
Fig. 63 The Deluge (Mandelbrot 1977). 

The approaches from da Vinci work inspired the following artists who started to realisti-

cally represent water as a subject, depicting its potential to create or destroy. Water started to 

be expressed positively either as moving waters, inspired by rivers and waterfalls or as calm 

waters, inspired by lakes or the calm sea, as seen in many Renaissance painters. On the other 

hand, water could also be represented as negatively and capable of destruction. According to 

Clarke (2019, 29), da Vinci experiments also influenced the further development of fountain 

sculpture, mainly inspiring Gianlorenzo Bernini work. Bernini celebrated water as a positive 

force attributing an attitude of positivity to fountain sculptures. Describing himself as a friend 

of water, explicit interest in movement was also present in these sculptures: 

Using water as a formal element has been shown to aid Bernini in introduc-

ing actual movement, temporality, change and effects of resistance to gravity 

into his art where he had earlier had to rely on metaphor or illusion. In a simi-

lar sense water can also be seen as allowing the introduction of sound into the 

normally silent world of sculpture. (Clarke 2010, 33) 

In this sense, Bernini works play with form, formlessness and dissolution while introducing 

water sounds into the usual silence that one experiences seeing a sculpture. In this sense, in 

the case of fountains, “sound becomes part of the aesthetic effect of the work” (Clarke 2010, 

33). Similarly, the tradition of the Japanese garden’s water drains in the 1600s or suik-

inkutsu117 also introduced water sounds, with dripping techniques used to produce sounds 

from falling water (Kahn 1999, 282). The suikinkutsu offered sounds of water to connect to 
 

117 Introduced in Japanese gardens in the Middle of Edo period (1603-1867) (Fowler 2015, 320). 
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nature, providing calming atmospheres. In addition, the proposed water sounds were meant to 

be soothing and with a nourishing comfort118. 

Cultures that congregate nearby water use it as a place for gathering and immersion, with 

traditions such as water drums or drumming in the water itself 119. In Indian culture, the ex-

ample of the jalatarang120, meaning water waves, used water-filled porcelain bowls to create 

sound (Kahn 1999, 248). As claimed by Clowney and Mosto, “water connects, with its sim-

plicity, all aspects of the human existence” (2009, 463). Additionally, the material qualities of 

water or its relational agency, relate to the idea of connectivity (Roberts and Phillips 2019, 

251). The rituals associated with water in the ancient Roman culture of baths and the Ottoman 

Hamman’s in the seventeenth century highlight this connective power of water and its posi-

tive force related to good and well-being, as described by Linton (2010, 5). In this context, 

washing and bathing are cultural behaviours that connect people and provide comfort and 

connections for individuals in these private spaces. Accordingly, water has the power to 

“connect things” and to connect people, revealing a social nature of water (Linton 2010, 4-5):  

Dissolving and resolving ourselves in water, we partake in a dialectical pro-

cess of solvent and solution in which emergent and diverse capacities of wa-

ter and people, come into relevance. (Linton 2010, 5) 

The connective power of water allows the engagement of bodies within the water as a particu-

lar type of attunement: the act of “becoming”. Therefore, it includes embodied and multisen-

sory modes of experiencing water, such as immersing or being in the sea. These concepts 

connect to the intimate and relational aspects with direct activities in water such as being in 

the ocean, swimming or surfing (Roberts and Phillips 2019, 12). Moreover, through engaging 

with water, one can uncover relational processes that allow us to think differently about our-

selves and our relationship to other forms of matter, such as Tsai Chih Chung proposes in Fig. 

64, in the Enlightenment of the Wave (Chung 2021, 3).  

 
118 Cf. Wallace J. Nichols (2014) Blue mind: how water makes you happier, more connected, and better at what 
you do. 
119 The Bayaka pigmies’ cultures described by Gilmurray (2016, xx). 
120 Also referred to as jat tarang or jalatharangam. 
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Fig. 64 Enlightenment of the Wave (Tsai Chung 2021, 3). 

In the early nineteenth century, water played a significant role in the development of land-

scape painting, with Joseph Turner being one of the prominent figures, mainly focusing on 

sea environments (Clarke 2010, 36). Turner often explored the power of the sea depicting 

water and waves as a force. In these developments, the sea was represented “in terms of its 

forceful and stormy aspects”, sometimes including powerful vessels opposing the fragile hu-

man figures. Clarke (2010, 8) points out that through the nineteenth century, artists started to 

approach water as a subject more directly than in the years before, noting The Great Wave at 

Kanagawa by Katsushika Hokusai (1830-32) in Fig. 65 as an example (Mandelbrot 1977, 

n.p.; Clarke 2010, 167).  

 
Fig. 65 Great Wave (Mandelbrot 1977). 

As such, in the latter half of the nineteenth century, reference to underwater environments 

emerged, mainly depicted in painting tradition, together with the surge in literature (Clarke 

2010, 59). The fields of photography and video also started to gain interest and curiosity in 
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the underwater world (Fig. 66). Louis Boutan was one of the pioneers of underwater photog-

raphy, taking the first underwater snapshots and photographs (Rebikoff 1967, 898).  

 
Fig. 66 Underwater snapshot (Rebikoff 1967, 899). 

Jean Painlevé explored underwater video since 1927 and pioneered science cinema and 

underwater filmmaking, often anthropomorphising aquatic creatures (Bellows, McDougall, 

and Berg 2000, 50). Painlevé’s underwater movies contributed largely to underwater 

knowledge (Fig. 67). Moreover, Painlevé was considered an early visionary for science, na-

ture and educational films, at the time classified as avant-garde films. According to Bellows, 

McDougall and Berg (2000, xv), Painlevé pioneered merging arts and science, focusing biol-

ogy laboratory and aquatic life. Furthermore, Painlevé’s work with scientists had two essen-

tial paths, the research films for the science community and films that popularised science for 

the general public (2000, xvii). In this context, Painlevé quest was to link art and science by 

introducing documental cinema in the scientific field. Therefore, the first attempt to promote 

an underwater film in science happened in 1928 when Painlevé showed The Stickleback’s 

egg: From Fertilization to Hatching, which was not well accepted by the scientific communi-

ty (2000, 17).   

 
Fig. 67 Sea anemone and shrimp tail (Bellows, McDougall, and Berg 2000, 104, 110). 
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The representations of water in the late 20th and 21st centuries connect with the growing 

curiosity of artists on exploring the potential and versatility of water in its many forms. As 

Roberts and Phillips121 (2019, 3, 253) point out, water is a potent creative agent by being both 

an environment and a material. In this sense, water as a material has a unique transformative 

power due to its capability of mutation, allowing it to be “mist, ice, steam, hot, cold, transpar-

ent, and opaque, deep, shallow, dispersed, or solid, moving or still” (Roberts and Phillips 

2019, 3). Due to these capabilities, artistic movements took advantage of water’s volatility, 

versatility and transformative power by exploring it in every form or state, solid, liquid or 

vapour. Accordingly, Clarke points out that its versatility and the duality of being a subject or 

a medium made water an exciting element to include in the arts, always coexisting in Chinese 

culture through painting (2010, 9, 14). In this sense, aquarelle techniques and watercolour 

initially approached water as a material. Moreover, water-based painting has since long been 

used to develop calligraphy and in Chinese art landscape painting (Clarke 2010, 11).  

The dual identity of water also interested many composers, which represented water and 

its movement in the musical form itself, as in the case of Debussy’s Jeux de Vagues (La Mer) 

or in the creative process for composition or performances, informed by the rhythms of water. 

Additionally, there was the possibility of using the sound of water in sound production, espe-

cially in modern practice (Clarke 2010, 11). The duality of water – subject vs medium – 

opened a field of experimentation and opportunities for artistic creation never explored be-

fore. Therefore, artists encountered in water the perfect element for innovation and invention:  

water had already played a significant role as a material in earlier sculpture 

because of its essential contribution to fountain art, with the development of 

new modes of art-making (such as installation or performance) opportunities 

have opened up for the use of water in art in ways that are without direct his-

torical precedent. (Clarke 2010, 9) 

For Linton, water is seen as a material form when the inherent essential nature of fecundi-

ty is lost. Moreover, the author points out that people usually take water (wrongly) for granted 

(2010, 6). In this sense, water relates to humanity as a resource and a necessity and can be an 

indicator of society. Accordingly, water is intrinsic to social, economic and political spheres, 

while the relation between people and water connects with fields such as water management, 

water law and water policies, revealing the influence of humans on water health (2010, 7). In 

addition, thinking of water as a process leads to a more abstract approach, as a compound in 

the hydrogen cycle or as the definition of a scientific representation of a cluster of molecules 
 

121 See Water, Creativity and Meaning Multidisciplinary Understandings of Human-Water Relationship (2019). 
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of hydrogen and oxygen - H2O, the chemical formula defined by Antoine Lavoisier (Linton 

2010, 4).  

In this context, the hydrological consequences of climate change opened growing con-

cerns for a global water crisis. Nowadays, it is impossible not to consider the ecological di-

mension of water as being crucial for healthy terrestrial and aquatic ecosystems. Additionally, 

Linton (2010, 7) points out that the water crisis, often associated with scarcity and pollution, 

led to an imperative shift to begin thinking about water in innovative ways, no longer as a 

resource but as a complex system with interrelationships bridging ecological, cultural and 

political dimensions and connected to water governance and management. The author propos-

es modern water as “an intellectual achievement with far-reaching consequences for human 

society and the environment.” (2010, 13). In this context, modern water connects politics, 

activism and ecological art, connecting with Roberts and Phillips claims that “water can have 

materially disruptive agency when it affects people’s lives” (2019, 250).  

Because of the different forms it already assumes, its powers of abstraction 

reach from the particularization of a drop to the atmospherics of humidity and 

immersion, from a brackish stagnancy to turbulence, from the pure linear fig-

uration of waves to the chaotic mass of breaking waves. And in its relation to 

humans it can sustain life or destroy it. (Kahn 1999, 259) 

Therefore, Roberts and Phillips (2019, 1) propose that different relationships with water, the 

self and local communities, can be built by embracing creative ways to approach thinking and 

doing122. The authors point out the vital role of creative arts in communicating knowledge in 

innovative ways and focus on the interconnectedness of humans and water, proposing a “shift 

in the sense of meaning that water takes on in different contexts, embodiments, and relation-

ships” (Roberts and Phillips 2019, 1).  

Through efforts to become more interdisciplinary, more participatory or ac-

cessible to the public, arts and creative methods are being adopted in global 

challenges and wicked problem research, including issues around water. 

(Roberts and Phillips 2019, 255) 

Moreover, by researching forms of water (that reveal, reflect, create resonances, repercus-

sions, reverberations or ripple effects), one might better understand how creativity and crea-

tive approaches could deepen understanding of human-water relationships within the Anthro-

 
122 These ideas inspired #switchoffandlisten noise awareness campaign, an integral part of this work, discussed in 
detail in Chapter 4. 
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pocene123. The awareness of environmental issues led to protecting water sites and sound-

scapes. In addition, artists started exploring concepts such as immersion and spatiality while 

proposing connections with nature. Furthermore, it becomes key to reveal the different possi-

bilities of watery identities through encounters with water, allowing these relationships to “be 

affective as a transformative pause or encounter” (Roberts and Phillips 2019, 256).  

2.2 Water as a subject 

Since the early renaissance, water has been explored through landscape painting to land art. 

Water was mainly depicted as the primary symbolic element in these early traditions. As 

Clarke (2010, 8) discussed, water as a subject is transversal in all cultures and all eras of art 

history, being an inspiration for the arts, painters, composers or philosophers. When consid-

ered a subject, water can be a musical source, a site for art practices or a means of creating 

awareness. Moreover, water as a subject can be considered in its liquid, solid or gas forms due 

to its volatility.  

For Schafer (1977), environmental sounds are the music of the environment and they be-

come essential in ecological sound art. In the same way, water soundscapes and water sounds 

acquire a crucial place in ecological sound art developments. However, as mentioned before, 

Clarke (2010, 9) claims that the surge of new art forms such as installation or performance led 

to further use of water in the arts that has no equivalent historical records. Therefore, the fol-

lowing section revises these artistic approaches considering water as a subject and outlines the 

transition to exploring underwater environments. 

2.2.1 Water sounds 

It was discussed that water sounds were present in many cultures, and in the same way, water 

sounds in musical compositions were used for a long time in history and connected to diverse 

kinds of artistic practice. Early examples as inspiration for musical compositions include 

Prelude, Op. 28, No. 15 by Chopin and Debussy’s La Mer in 1903-5 (Clarke 2010, 10) where 

both had an evident influence of water sounds and their movement. Moreover, the use of wa-

ter entered the 20th century Western art music due to its percussive techniques. Parade (1918) 

by Erik Satie included for the first time wet percussion techniques124, which used a boutel-

liphone (a series of tuned bottles suspended from a rack) (Kahn 1999, 247). Satie’s writings 

Water Music in 1914 and Embryons desséchés (1913) set the ground for the wet percussion to 

 
123 The proposed artworks detailed in Chapter 4 have in consideration these aspects. 
124 Or tuned by water. 
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develop (Kahn 1999, 247). After Satie’s butelliopnone, water to produce sound became popu-

lar with the introduction of innovative instruments125.  

Already Luigi Russolo aimed to reproduce water sounds with Psofarmoni in 1924, after real-

ising that water represented the “richest source of noises” (Kahn 1999, 246) . Psofarmini in-

cluded keyboard instruments that imitate natural elements such as water and wind. But it was 

only with Jackson Pollock and John Cage that innovative approaches concerning fluidity, wa-

ter, sound and performance – the dissolution of media, became common (Kahn 1999, 242). 

Pollock pioneered dripping techniques back in 1940, prompting the surge of water dripping 

music (Kahn 1999, 242) where composers could use temporally water drops sounds and or-

ganise them in terms of a score.  

In the wake of dripping the sound of actual water would come to signal a 

great saturated and fluid state within the late-modernist arts and that the real 

event of 1952 should be characterized as the point at which water flowed 

from the liquidity of paint and spilled into the materials and techniques of the 

following decades. If we were to continue to divine waters in the arts, it 

would necessarily invoke an ecological self-consciousness, including the na-

ture of the body, where materials and techniques themselves become politi-

cal. (Kahn 1999, 244) 

Cage set the stage for water use in performative events, developing a series of works using 

water as the main element. Double Music (1941) was Cage’s first formal approach to using 

water (Kahn 1999, 249). Together with Lou Harrison, Cage explored the sounds of a Chinese 

underwater gong by raising or lowering it into a tub of water while producing a tone. This 

work was based on earlier experiments (in 1937) while working with water ballet swimmers, 

providing them with musical cues when their heads were submerged (Kahn 1999, 249). In 

Water Music, realised in 1952, Cage started to apply variability and chance in a visual and 

aural performance that includes water movements poured from two containers and a duck 

whistle blown onto a bowl of water. In Water Walk: For Solo Television Performer (1959), 

Cage explored different objects and water states (Fig. 68), revealing water properties and 

sounds in a performative act126 (Kahn 1999, 279). 

 
125 Early instruments with water included the calliope using steam (1855) or the pagophone, which resembled a 
xylophone but was made of ice. Recent examples include the waterphone, invented in the 1960s and patented in 
1975 by Richard Waters; and the hydraulophone, invented in the 1980s and patented in 2011 by Steeve Mann 
(Mann et al. 2006). Mann developed a diversity of water instruments to perform within an underwater orchestra.  
126 These ideas inspired the sonic development of SINØ III, an integral part of this work, discussed in detail in 
Chapter 4.  



 103 
 

 
Fig. 68 Water Walk127. 

Cage’s work on ephemeral performances and happenings contributed to further inspiring 

artists in the field of performance art (Clarke 2010, 11). Since then, many artists have incor-

porated sound, water or fluidity into their pieces and started introducing concepts such as 

chance, immersion or aurality. Kahn (1999, 251) provides further examples such as Dripsody: 

An Étude for Variable Speed Recorder by Hugh Le Caine in 1955. Created from the sound of 

a single water drop, it used splicing and speed control to make different rhythms and melo-

dies. Another example is Water Music from Toru Takemitsu, which embraces the same ap-

proach, using drops of water with controlled speeds in a whole organised way. Chapter one 

discussed Fluids and Steam as critical pieces for conceptual art development. These works 

marked an era of change, representing the beginning of water exploration in all its states. 

While in Fluids, Karpow approaches water in its solid-state, Drip Music (Drip Event) by 

Brecht (1959-1962) embrace dripping techniques and water in its liquid state as the driving 

element. In Drip Music, the “event score” could be interpreted by the player’s will and the 

only request was that beneath the source of dripping water should be an empty vessel (Kahn 

1999, 277; Clarke 2010, 11). The idea behind Drip Music was not making music for the ears; 

 
127 http://johncagetrust.blogspot.com/ accessed November 02, 2021. 
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as Brecht explains: “Music isn’t just what you hear or what you listen, but about everything 

that happens” (quoted in Kahn 1999, 277). 

From the early 1960s that sound, fluidity and water have been explored and combined in 

every possible way. Following the ideas from the Happenings and Fluxus traditions (such as 

seen in Fluids and Drip Music), dripping techniques and water continued to be further ex-

plored in Three Aqueous Events (1961) and in For a Drummer (1966) by Brecht. Other ex-

amples include Water Piece by Yoko Ono (1964) and Mieko Shiomi’s Water Music (1965) 

(Kahn 1999, 285, 288). An approach that highlighted water as power while engaging the au-

dience with the element was the sound sculpture Hemisfair Musical Fountain by the Baschet 

Brothers in 1968 (Fig. 69). In this work, water is a driving force for sound production in a 

stainless-steel sculpture that the audience can play using waterjets and directing them to its 

different parts. The artists searched for sonorous objects, exploring sound diffusers and reso-

nators while focusing on three main elements, the material shapes, their sounds and the public 

participation (Grayson 1975, 13, 15).  

 
Fig. 69 Hemisfair Musical Fountain (Grayson 1975, 10). 

In the early 1970s, Max Neuhaus proposed a series of innovative experiences entitled Water 

Whistle (Fig. 70). These immersive explorations of water sounds became necessary for other 

approaches to the further use of water as a medium. Connecting to Cage’s initial experiments 

with underwater sounds, Neuhaus discovered a new sonic world offered by the different sens-

es of hearing (submerged) in water. Neuhaus marked (again) a transition from working inside 

concert halls to developing site-specific sound works. This series of installations happened 

from 1971 to 1974 in various swimming pools. According to Stefan Helmreich (2012b, 159), 

Neuhaus designed the experience considering the architecture of each swimming pool, which 

contributed to the acoustic properties and aural topography of sounds while immersing people 

in the sound. 



 105 
 

 
Fig. 70 Water Whistle planning128 (Helmreich 2012b, 159). 

In Water Whistle, the audience could hear pitched sounds from water passing through whistles 

when submerged. The idea was to immerse the audience in the water where Neuhaus carefully 

planned the sound configuration (Fig. 71). In this sense, the pool becomes both the site and 

the lab for experimenting with sound propagation (Helmreich 2012b, 158).  

 
Fig. 71 Water Whistle129. 

These ideas were taken further in Underwater Music (1976-1978), but instead of whistles, 

Neuhaus used electronically generated sounds through underwater loudspeakers (Helmreich 

2012b, 158). In this transition to underwater experiences, Helmreich points out the concepts 

of immersion and aurality which are immediately present. Moreover, it describes a similar 

approach explored in Sonic Waters (1981-1984) by Michel Redolfi, that by pairing 

knowledge in acoustics and the sense of how underwater music should sound, presents water 

as “dreamy, alive, penetrable” in a series of underwater concerts in the open ocean (2012b, 

161).  

 
128 https://sculpture-synchronisee.villa-arson.org/2013/11/08/max-neuhaus-water-whistle-series-70s/ accessed 
November 02, 2021. 
129 https://www.deappel.nl/nl/archive/events/107-max-neuhaus-geluidsinstallatie-under-water-music-s-water-
whistle accessed September 12, 2022. 
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However, when one refers to underwater listening, the conditions are different. This envi-

ronment is not a natural place for the human ears and to listen appropriately, we need tech-

nical extensions to overcome the physical aspects of our eardrums (Helmreich 2012a). More-

over, in an underwater context, sounds are transmitted through our bones (not ears), thus per-

ceived as coming from every direction. Helmreich defines it “as a zone of sonic immanence 

and intensity: a soundstate”, connecting it with the self-experience of auditory immersion 

(2012a, 173). Max Neuhaus explores and illustrates this soundstate through the different ex-

periences of listening underwater (Kahn 1999). Neuhaus approaches relate to Phillips and 

Roberts embodied and multisensory modes of experiencing water130. By focusing on how 

bodies engage with one particular form of water, in this case in the sea, the authors propose 

that water incorporates tacit, memory-based and emotional aspects that are deeply tied to a 

sense of self and identities, such as in the case of swimmers, artists or surfers, proposing:  

These identities elicit an ecological perspective to varying degrees and con-

sider the affective component that watery encounters hold for particular indi-

viduals. (Phillips and Roberts 2019, 11) 

Hence, Phillips and Roberts see swimming as an embodied practice through life, relational to 

one’s place in the world (the places one swims) that connect to imagination, memory, compa-

ny and shared intersubjectivity, as a zeitgeist moment (2019, 88). These approaches connect 

with Helmreich’s modes of connection between music and water131: evoking, invoking and 

soaking. The latter method refers to when music is “immersed in actual water as an encom-

passing medium within which it is performed, recorded, played back, or listened to.” (2012b, 

153). In addition, human bodies are also made mainly of water and when immersed, there is 

“a sensory communion with the medium” (Helmreich, 2012a, 174).  

In this sense, inspired by Neuhaus ideas, sound artists’ quest is no longer only to soak in 

sound but also to “broker ear-opening accounts of human relations with the water around us.” 

(Helmreich 2012b, 165). Helmreich (2012b, 152) proposes underwater music as a contempo-

rary genre of the late 20th and 21st centuries that is performed or recorded underwater, in con-

texts ranging from swimming pools to the ocean and that can be playback above water or be-

neath. These contemporary approaches led to the first underwater music festival132 towards 

 
130 These approaches inspired the development of #switchoffandlisten, an integral part of this work, discussed in 
detail in Chapter 4.  
131 See The Oxford Handbook of Sound Studies. Chapter 6. Underwater Music: Tuning Composition to the 
Sounds of Science.  
132 Florida Keys Underwater Music Festival. 
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coral reef protection in 1985. The project Wet Sounds133 by Joel Cahen illustrates these ap-

proaches proposing underwater concerts that create immersive experiences of sounds above 

and underwater in swimming pools. Other contemporary approaches that use water as a 

source for musical sounds include the Water Concerto: For Water Percussion and Orchestra 

(1998) and Water Passion after Saint Matthew (2000) by Tan Dun (Clarke 2010, 279). In 

Sonoridades Liquidas (2007) by Penha et al., sixteen water sculptures, five speakers and one 

Arduino create a sound environment for Casa da Música East Corridor, in Porto, Portugal 

(Fig. 72). These sculptures are composed of a dripping device (a transfusion bottle with wa-

ter) with a sort of tambourine underneath, presenting a range of frequencies from 0,05 Hz to 5 

Hz. A piezo transducer is attached to the tambourine that plays different polyrhythms and 

explores patterns and rhythms based on the type of sculpture assembled. Three types of sculp-

tures trigger different frequencies providing distinct sonic outputs. 

 
Fig. 72 Sonoridades Liquidas134. 

In a similar approach, In Curved Water (Fig. 73) by Tomoko Sauvage (2015) presents a sound 

installation inspired by the Indian jalatarang that explores water sounds and water states. In 

this work, ice blocks wrapped in rope are suspended with water bowls below while melting 

and dripping water in the bowls with hydrophones for sound amplification. 

 
133 https://www.wetsounds.co.uk/ accessed February 02, 2021. 
134 https://vimeo.com/861116 accessed January 02, 2022. 
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Fig. 73 In Curved Water135. 

In Waterbowls (2020), the artist explores underwater sounds, amplification and electronics. It 

combines porcelain bowls filled with water where hydrophones amplify sounds in a perfor-

mance-based project. The artist aimed at investigating sound and visual characteristics of wa-

ter, focusing on water drops, waves and bubbles while exploring hydrophonic feedback (art-

ist’s website). These explorations considering water as a sound source became crucial to de-

veloping the artworks outlined in Chapter 4136.  

2.2.2 Water motion 

This section highlights pieces that focus on water motion. Condensation Cube by Hans 

Haacke (Fig. 74), already briefly mentioned in the previous chapter, evaluates water as a pro-

cess, considering its hydrological cycle and embracing its different phases (Haacke 2016). 

Condensation Cube was conceptualised in 1963 and realised in 1965. It consists of a plexi-

glass cube with water inside, exploring its different states. The process largely depends on 

room temperature and environmental conditions starting from its liquid form and evaporating. 

The created mist can then be seen within the cube walls, ending again in liquid form running 

back down (Jones 2011, 12).  

 
135 https://o-o-o-o.org/ accessed February 02, 2021. 
136 Especially the development of SINØ III and the experimental projects Water Sirens, SINØ I and II. 
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Fig. 74 Condensation Cube (Haacke 2016, xvii). 

These approaches to systems theory are in line with the post-war attitudes and ideas of disso-

ciating the artist from the art. As discussed in the previous chapter, since the early 1960’s that 

Haacke started to approach life systems and physical phenomena, including water and its be-

haviour and properties. The use of water became central in Haacke’s work, with Condensa-

tion Cube being one of the pioneering works approaching the water cyclical processes. In this 

context, Condensation Cube operates independently, following its patterns of behaviour and 

self-sufficiency. The work does not depend on the spectator but on the surrounding environ-

ment, which dictates the timing of the cycle of evaporation and condensation (Haacke 2016, 

xvi). Thus, embracing physical processes and open systems responsive to the environment. 

Other Haacke works that included randomness paired with the exploration of the different 

water states include Ice Stick (1966), Steam (1967), Cycle (1969) and Circulation (1969). 

These examples explored water, steam or ice as the main elements. Condensation Cube in-

spired artists to explore water in its forms more frequently (Burnham 1974, 22). Steam and 

Fluids, mentioned in the previous chapter, illustrate these ideas.  

Furthermore, the outdoor Fog Sculptures developed by Fujiko Nakaya in the 1970s that 

explored fog as a medium promoted audiences to interact with the environment (Randerson 

2018, 26, 32). Contemporary works that followed this tradition include Nimbus (2012) by 

Berndnaut Smilde and Fog Assembly by Olafur Eliasson (2016). These pieces have a similar 

approach of using fog or mist as a medium and relate to temporality, ephemeral and presence 

as intrinsic to the works, in what Burnham points out: 



 110 
 

The specific function of modern didactic art has been to show that art does 

not reside in material entities but in relations between people and between 

people and the components of their environment. (Burnham 1974, 16)  

Hence, another concept underlined in systems esthetics is that the invisibility of these systems 

is as important as the visible parts. The first chapter outlined the idea of invisible art and art 

outside the gallery with The Hole and Ocean Landmark.  

Mobile Hydromural (Fig. 75) by Gyula Kosice is an interdisciplinary approach that merg-

es floating water, water droplets on surfaces and air bubbles in the water. Kosice considered 

water a necessary medium to propose new paths of knowledge by its transparency, ambiguous 

volumes, weight and motion137. The goal for this piece was about exploring water motion. A 

combination of fluorescent lights, an electric pump, plexiglass, aluminium and water compose 

the work. At its base, a pool serving as a water reservoir has vibrators that create ripples at the 

water surface (Malina 1974, 87). The work is the culmination of Kosice experiences with wa-

ter since 1958 and was installed in 1966 in Buenos Aires.  

 
Fig. 75 Mobile Hydromural (Malinka 1974). 

Waterfields by Robert C. Morgan is another approach to water motion in the form of concep-

tual water drawings. Inspired by Neuhaus’s ideas, from 1972 to 1975, Morgan realised several 

swimming pool performances with visual and aural components. Waterfields includes scores 

of notations and diagrams (Fig. 76) performed by swimmers inside a swimming pool (Morgan 

1984, 74). For this to happen, Morgan gives swimmers instructions to follow pre-determined 

paths in ways that their motion created “unique water drawings” (1984, 71).   

 
137 https://www.artnexus.com/en/magazines/article-magazine-artnexus/5ec30ae8f2b11a3fee4c848f/99/gyula-
kosice accessed January 02, 2021. 
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Fig. 76 Waterfields. Aerial diagram (Morgan 1984, 73-74). 

In this sense, performers explore the kinetic, reflective and acoustic qualities of water to pro-

duce temporally based drawings revealing the process of motion and structure on the surface 

of a swimming pool (Morgan 1984, 71): 

The concrete purpose of these performances was to heighten awareness of 

motion through a series of conceptual water drawings derived from the struc-

ture and dimensions of the pool itself. Waterfields represents an attempt to 

explore new aspects of intimate spaces within the architectural and social 

space of water environment. (Morgan 1984, 74) 

Morgan was interested in swimming phenomenology to enable internal and external percep-

tion by emphasising perceptual experience and interaction with swimmers: “The objective is 

neither to entertain nor to produce interesting water effects” (1984, 71). It also did not relate 

to water ballet. Instead, it focused on a drawing activity with the engagement of the swimmer, 

becoming a social and conceptual reality (Fig. 77).  

 
Fig. 77 Waterfields; Pool Drag138. 

 
138 http://www.robertcmorgan.com/artwork/Waterfields.html accessed February 02, 2021.  
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Morgan points out the facility of achieving stillness in the land, questioning that the same is 

virtually impossible in water139, “the increased kinaesthetic awareness experienced in a water 

environment also engenders a different perception of motion” (1984, 71). Moreover, drawings 

only remain for a glimpse and are in constant transformation, bringing the idea of time and 

randomness to the pieces140.  

Connecting with these approaches, Springtime – Split Infinity (1979) by Pearl Hirshfield 

is a work that challenges the concept of water sculpture, usually attributed to fountains 

(Hirshfield 1985, 153). In these sculptures, water and its movement patterns are the main el-

ements. The artist produced several different reflective images using moving water, light and 

reflective structures. In Springtime – Split Infinity, a container filled with water with a light 

source at a specific angle makes reflections that aid the visual experience (Fig. 78). Moreover, 

a motor vibration creates undulations in the water. The reflected waves create unlimited visu-

alisation patterns. 

 
Fig. 78 Springtime – Split Infinity (Leonardo 1985, 153-154). 

With the ephemeral nature of fluid motion paired with unpredictability, the sculptures acquire 

a life on their own. In this sense, the artist uses still water and moving water to approach the 

concepts of survival, birth, life, death and nature to evoke emotions on these topics. A similar 

approach is seen in Bodies of water (2006-2007) by Elizabeth Ogilvie, another exploration of 

water motion and the rhythms of water (Fig. 79). Sharing ideas with Condensation Cube, 

Ogilvie approaches the water cycle as its main rhythm while parallelly exploring the minor 

rhythms of water and small aspects of it, such as mist, vortex and meanders. 

 
139 These ideas of impossible stillness in water were relevant for DIS_turbation, an integral part of this work, 
discussed in detail in Chapter 4. 
140 These ideas inspired the visual development of SINØ III, an integral part of this work, discussed in detail in 
Chapter 4. 
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As such, it aims at connecting people with an enhanced view of the water141, claiming that 

water is precious and one should care for it (Ogilvie 2005). Bodies of Water approach the wa-

ter cycle, from ocean to atmosphere, reflecting water as a rhythm of life. The idea is to ex-

plore its patterns of change, movement and transformation while reflecting on water (2005, 

11). Ogilvie focuses on water and its physical and emotional power, presenting installations 

that evoke “something of the wonder of natural phenomena” (2005, 11-12).  

 
Fig. 79 Bodies of Water (Ogilvie 2005, 15, 21). 

2.2.3 Water as site: awareness of place 

In early cultures, water was a place of gathering, bathing and later, as a place for art creation. 

Land art approaches used waterways, oceans, rivers or watery places for art, while conceptual 

artists later turned to swimming pools. The same way artists from the land art tradition ex-

plored earth elements and natural sites, water and water-based locations started to gain inter-

est. Examples of these approaches include the cases of environmental art and outdoor perfor-

mances or artworks that proposed water as a site for artistic manifestation while creating 

awareness of the place (Clarke 2010, 10).  

Händel pioneered water as a site or musical venue with the composition Water Music, 

played for the first time in 1717, during a boat trip on the Thames River (Hogwood 2005, 9). 

Since then, with the surge of Earthworks and Land art, water as a site for art started to be ex-

plored more intensively. Examples from the previous chapter include the Coloration of Grand 

Canal, When the Tide is Out the Table is Set, Music for Wilderness Lake, Spiral Jetty (entropy 

and sense of place) and Ocean Landmark (site remediation). Other examples include the Hole 

in the Sea (1969) by Barry Flanagan, which placed a plexiglass cylinder tube in the beach, 

forcing the waves to circle the cylinder and creating a hole (Boettger 2002, 176-177). Taking 

 
141 The enhanced views of water proposed by the works Springtime - Split Infinity and Bodies of Water, in the 
way they reflect and reveal the aspects of water in motion, were fundamental for the development of Luciferina, 
and SINØ III, integral parts of this work, discussed in detail in Chapter 4. 
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Handel ideas, Alvin Curran placed fifty singers in rowboats on a small lake in Rome in the 

Maritime Rites series (1978). Moving to the outside was implicit in Curran approaches that 

presented “concerts in nature” (2013, 1). The same is seen later in 1987 with Waterworks, 

developed for Ars Electronica Festival. In Waterworks, Curran plays 22 computer-controlled 

ship’s horns using both banks of the Danube River (Curran et al. 2013, 1).  

Early explorations of underwater environments started to appear in pieces, such as 

Threaded Calabash (1969), Arc (1969) and later Underwater Piece (1977) by Peter 

Hutchison. Threaded Calabash explores the idea of natural flotation, including five calabash-

es threaded in a rope and placed submerged underwater, anchored in the bottom of the ocean 

to a coral in Trinidad and Tobago (Boettger 2002, 189). Water as a site starts to become popu-

larised later in Christo and Jeanne-Claude works including Surrounded Islands and Floating 

Piers. In Surrounded Islands (1983), the artists used sixty meters wide of pink fabric floating 

in the open sea covering the water and extending the limits of eleven islands in Miami, Flori-

da (Clarke 2010, 10). In a similar approach, Floating Piers, conceived in 1970 and exhibited 

in Italy in 2016, offered the visitors an experience of walking on water by placing a three kil-

ometres walkway across the water of Lake Iseo connecting islands and land142. These works, 

however, had no environmental intention behind them and are more connected to the concep-

tual approach of bringing art to the outside. The idea was to offer the possibility of walking in 

the water, offering a different perspective to the listener and new relationships with a place.  

Water as a site for artistic practices implies ideas of connectedness, being in the place and 

presence. In this sense, artworks that involve a dislocation towards nature might improve 

one’s relationship with the place, contributing to a deeper inclusion with nature143. Examples 

of permanently placed works next to water or aquatic settings include the Wave Organ144 by 

Peter Richards (1986) in San Francisco and the Sea Organ Zadar145 by Nikola Basic (2006). 

In these pieces, water is approached not only as a site but also as a musical source. However, 

although these artworks are often realised in close contact with nature, evoking nature and 

natural sounds of water, bringing audiences more connected to these places, most of them had 

no underlying concern regarding protection or awareness of the natural environment.  

The same approaches towards environmental issues eventually became an essential side 

of water explorations. With the Underwater Sculpture Park (2006), Jason de Caires Taylor set 

 
142 https://christojeanneclaude.net/artworks/the-floating-piers/ accessed February 02, 2021. 
143 These hypotheses were confirmed by the insights from the artworks, discussed in Chapter 5.  
144 https://www.peterrichardsart.com/wave-organ.html accessed February 02, 2021. 
145 https://www.mixcloud.com/SoundOfE/nikola-ba%C5%A1i%C4%87-sea-organ-zadar-croatia/ accessed Feb-
ruary 02, 2021. 
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the stage for proposing underwater sculpture as a conservation method while creating aware-

ness for marine biodiversity. The following Underwater Museums created worldwide provide 

alternate habitats for marine life by building oceanic sculptures with adapted materials that 

promote their growth (Fig. 80). In this case, an awareness of the place with the underlined 

intention of recovering damaged sites and populating deserted marine areas is crucial.  

 
Fig. 80 Coral progress146. 

De Caires sculptures share similar goals from Superflex’s Pink Elements and Dive-In struc-

tures mentioned in the first chapter that intend to provide future habitats for non-human spe-

cies. Moreover, they also connect with Ocean Landmark ideas for site remediation. 

Further, due to the concurrent rise of environmentalism, activist approaches started to be 

paired with environmental protection ideas and be present in artistic work, contributing with 

an underlined ecological message. Consequently, there was a shifting from exploring water as 

a mere subject or site (such in Land art) to a broader ecological approach. Hence, artists en-

gage critically with water and water places with a personal quest for sharing an underlying 

environmental message, a more aware position to an ecological perspective (including sound).  

The first chapter presented Rhinewater Purification Plant as a critical work approaching 

water quality, activism and social critique. Following these ideas, the ecological art approach-

es applied to water soundscapes and water use in artistic creation took another step as essen-

tial for information, education, awareness with an underlying critical and activist position. As 

such, many of these approaches urged changes in human behaviours (towards water). Inspired 

by the works presented in the previous chapter, artists turned to water to reclaim water quality 

and be critical, creating awareness or calling attention by documenting a problem or a dam-

aged place. Cheetham (2018) proposes sound as key in ecological art. In this sense, artworks 

or performances situated in the natural environment enhance the importance of integration 

with the place and its inherent soundscape while conveying a message. According to Curtis 

 
146 https://www.underwatersculpture.com/ accessed February 02, 2021. 
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(2009, 175), their ultimate goal is a deeper connection between audiences and natural settings 

improving connectedness, being in the place and presence while creating awareness of a par-

ticular issue. In these perspectives, Eldridge, Carruthers-Jones, and Norum (2021, 617) dis-

cuss the need of preserving wilderness soundscapes and the need of designing conceptual 

frameworks to analyse recorded sound data from mobile approaches wilderness mapping. The 

authors point out Westerkamp and Carlyle’s ideas of sound mapping offering emplaced aural 

engagement. 

As pointed out by Harris (2015, 120), many sound artists recognised the importance of 

water by including water sounds or water recordings as the prominent element in their com-

positions and works. Approaches to using water soundscapes reflecting environmental issues 

also mark the 20th century. The River Archive project by Annea Lockwood since 1966 started 

recording river soundscapes. Intending to record all rivers worldwide, The River Archive 

emerged with that aim and has the importance of the soundscapes at its core. Moreover, 

Lockwood highlighted the importance of water soundscapes as means for ecological 

knowledge. The driving question was, “what is a River?” and Lockwood developed several 

installations and outdoor works based on it. Since 1981, the artist worked for the project A 

Sound Map of the Hudson River, embracing recordings of twenty-six different sites through 

the river and testimonials from the people living there (Kahn 1999, 288). However, this only 

meant the start when Lockwood realised “I felt I had barely scratched the surface of that ques-

tion” (2007, 43). Therefore, A Sound Map of the Danube was the logical continuation and 

from 2001 to 2004, the artist realised field recordings at eighty sites along the Danube. It was 

presented in 2006 and revealed river relationships through aural memories and reflections of 

people living on the river (Lockwood 2007, 43; Lockwood 2020, 262). Lockwood uses sound 

to experience and sense the environment and presents it in aural installations. For A Sound 

Map of the Danube, the artist used river soundscapes (both above and underwater) in a sur-

round-sound work with a 5.1 format (2007, 43). Moreover, the artist included dialogues col-

lected from anglers, artists, river pilots, shipping agents and delta guides to connect the audi-

ence and places through sound:  

Underwater is often less turbulent than the surface and with this format I 

could present both layers at once, as in the delta, where I placed wind in the 

immense reed beds on two speakers, the gentle gurgles from small underwa-

ter springs at the same location on two other speakers, and through the fifth 

speaker, the voice of Nicolau Vergos, a marine engineer and delta guide 

(Lockwood 2007, 43) 
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Pointing out the river’s agency, the creation of sounds and its evolving diverse components, 

Lockwood’s quest for recording soundscapes underlines ideas of archive, cultural heritage 

and protecting specific locations, in this case, rivers147. Furthermore, it manifests a particular 

interest in exploring how and why people are strongly drawn to rivers (Lockwood 2020, 262). 

Relating to this approach and according to Helmreich, maritime anthropology can study the 

relations between people and the sea by describing and informing their position or view re-

garding the ocean. By observing fish villages communities or collecting information on spe-

cific groups, such as oceanographers, scientists or biologists, Helmreich questions how senti-

ment and science could influence these relationships148 (Helmreich 2009, 20-21).  

In Talking Rain (1997), Westerkamp includes rain sounds from British Columbia in Can-

ada. The artist talks about the place’s composition in terms of sonic formations (artist’s web-

site149). Moreover, it refers to understanding the music of a place or a situation and using re-

cordings to create pieces. Westerkamp approaches the recordings as if the microphone is the 

ear, emphasising sounds that attract the most (artist’s website). Talking Rain focuses on 

sounds from the memory of the place, reflecting the site’s atmosphere. Westerkamp wants the 

listener to know where they are but at the same time offers a more abstract musical atmos-

phere by working on the “edge between the real and imaginary sounds” (artist’s website). 

 The Sea as Sculptress by Ruth Wallen has another approach; it documents the time and 

the evolution of systems with an inherent connection with the place. It is a photographic pro-

ject that started around 1978 by placing wood structures in the San Francisco Bay and docu-

menting the marine life that has grown on them and presented from 1980-82. The primary 

concern focused on water pollution and its impacts on the bay’s ecology. However, after ana-

lysing and discussing with scientists the different species grown in the wood structures, the 

work became valuable documentation of the introduction of new species, brought by transpor-

tation in the ballast water of ships travelling from around the globe (artist’s website150). A 

similar concern regarding awareness of water pollution is implicit in The Mixing of the Waters 

(1988) by Fred Forest. The piece is a conceptual interactive video installation where the artist 

simulates mixing polluted water from the Seine and Rhine rivers (Leruth 2017, 130), focusing 

on ecological awareness and sociological art.  

 
147 Lockwood ideas of recording soundscapes as cultural heritage are also central for the developed recording 
strategies.  
148 These observations were considered for the noise awareness campaign #switchoffandlisten, an integral part of 
this work, described in detail in Chapter 4. 
149 https://www.hildegardwesterkamp.ca/ accessed February 02, 2021. 
150 https://www.ruthwallen.net/art/the-sea-as-sculptress accessed February 02, 2021. 
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Similarly, another critical approach concerning water resources is presented in Telephone 

Faucet (1992), also by Forest. The artist invites people to make a phone call either by local 

call or from a remote area to fill a bucket with water (Fig. 81). Triggered by the call, an elec-

tronic valve automatically drips water into a bucket physically installed in Turin. The installa-

tion finishes and stops once the water comes out of the bucket and starts flooding the floor. 

The flowing water is a metaphor, arguing for globalisation as a collective consciousness and 

looking closer to water uses (Leruth 2017, 130).  

 
Fig. 81 Telephone Faucet (Leruth 2017, 106). 

The 21st century reveals a much deeper approach to climate crisis awareness. The Archive: 

Endangered Waters by Rúri (2003) explores the influences of human behaviour accelerating 

climate changes. Using sound and visual elements of falling water, the exploration of the Ar-

chive: Endangered Waters delivers the visitor the power of untouched nature (Cheetham 

2018). Moreover, Cheetham points out that by addressing the history of waterfalls (and water 

in general), Rúri embraces the history of Icelandic mythology, which suggests that each wa-

terfall has an individual voice. In addition, some of the waterfalls in the archive no longer 

exist, while endangered others might have the same end.  

Furthermore, by connecting to water’s past, present and future, this work underlines a cri-

tique of the controversial hydroelectrical dam and power generating plant built in Iceland that 

are the possible contributors for these endangered waters to become extinct, eventually. The 

artist calls to water’s emotional life to symbolise time. The work consists of 52 images in 

transparent film of Icelandic waterfalls. While the installation is initially silent, to be able to 

view the pictures, visitors need to pull sliding mounts that trigger the corresponding waterfall 

sounds (Fig. 82). By opening and closing the mounts, visitors are responsible for the installa-

tion sound to be turned on or off, the same way that humans might be accountable whenever a 

waterfall is extinct and stops sounding. In this sense, Rúri metaphors humans’ power towards 
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nature and the easiness to destroy or change landscapes and environments. Additionally, the 

artist addresses the threats nature faces due to anthropogenic climate change with this work, 

elevating waterfalls as areas of concern151. 

 
Fig. 82 Archive: Endangered Waters152 (Cheetham 2018, n.p.). 

Another Earth documentation is Vatnasafn / Library of Water by Roni Horn, realised in 

2007 in Stykkishólmur in Iceland. This work points out the fragility of the glaciers on a global 

scale evoking an emotional response to nature by confronting the visitors with the problem. 

Library of Water is placed in a former library and consists of 24 transparent glass columns 

standing from the floor to the ceiling. The columns contain Icelandic water collected from 24 

different glaciers in Iceland153 (Fig. 83). The work explores water’s liquid and frozen proper-

ties by creating an Icelandic water archive (Cheetam 2018).  

Additionally, Horn presented another work, Weather Reports You, as an integrative part 

of the Library of Water, that included a series of interviews with locals collected during 2005 

and 2006 where they talk about the weather in Iceland. With this work, Horn archives and 

creates a memory of remote glaciers while calling attention and awareness to these places. 

The goal was to create a community gathering place for collaboration and involvement (Chee-

tam 2018). In this piece, Cheetham explains that the audience should listen to the earth’s 

voice: 

An ecological perspective that emphasizes interconnectedness must begin not 

just with human language as description, classification, and archiving but al-

so with listening. (Cheetham 2018, n.p.)  

 
151 These works are crucial to creating awareness of a problem and then provoking discussion to protect endan-
gered environments. 
152 https://ruri.is/2011/09/29/archive/ accessed January 02, 2022. 
153 These approaches inspired Munda, an integral part of this work, discussed in detail in Chapter 4. 
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In this sense, this artwork combines an approach and desire to order, catalogue and preserve 

changes in the earth by approaching the intersections of weather and emotion through mete-

orological experiences and “A call to act differently toward the planet in the present and fu-

ture” (Cheetham 2018, n.p.). 

 
Fig. 83 Library of Water (Cheetham 2018). 

These two works point out the urgent need of documenting engendered places on earth. How-

ever, more than simply repositories, they are living archives that heighten ecological con-

cerns. Therefore, according to Cheetham (2018), preserving the glaciers and pointing out the 

transformative and not exclusively destructive effects of time, Library of Water shares with 

Spiral Jetty the concept of entropy. Moreover, as geological change is usually a concept chal-

lenging to grasp when one thinks about glaciers, these works, either by pointing out glaciers 

or waterfalls and their apparent extinction, are influential in showing an urge to document the 

earth. Therefore, the artworks cannot preserve the waterfalls themselves or the glaciers, only 

their memory. 

Langjökull, Snaefellsjökull, Solheimajökull (2007) by Katie Paterson is an ephemeral 

piece that, similarly to Library of Water, focuses on the endangered glaciers from Iceland. 

The artist recorded the sound from these three glaciers and pressed the sound into three rec-

ords by freezing them with actual water taken from each one of them. Further, the ice records 

are played simultaneously on three turntables and were left to melt completely (Fig. 84). Ac-

cording to Paterson, this piece points out the sound as an archive and the glaciers themselves 

as poetically disappearing entities (artist’s website). 
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Fig. 84 Langjökull, Snaefellsjökull, Solheimajökill154. 

Another approach, connecting with the ideas presented in Telephone Faucet, is Vatnajökull 

(the sound of), which Paterson realised in 2007-8. In this work, the artist created a live trans-

mission by placing a hydrophone submerged in Jökulsárlón for users to listen to the glacier 

directly. As described by Vansdø (2020, 37), from any place in the world it was possible to 

call the number 07757001122 and the listener would hear the sound of the glacier melting. 

Only a number in neon was present at the gallery and visitors could not see the place but hear 

it (Fig. 85). In this piece, Paterson considers the ice not as an object but as a material (quoted 

in Vandsø 2020, 37).  

Moreover, Vandsø connects to the concepts of histoire and discourse as implied in this 

work, citing the media archaeologist – Wolfgang Ernst that from a media and archaeologic 

perspective, considers “a sound recording as an histoire with an actual absence of a narrator” 

(quoted in Vandsø 2020, 38). This position of sound recordings as telling a story of a place 

was essential to develop further the framework and the artworks proposed in Chapter 4.  

 
Fig. 85 Vatnajökull (the sound of). 

In Your waste of time and Ice Watch Olafur Eliasson points out the urgency of climate 

change, while in Lounging Through the Flood, Jerry Kendler alerts to its effects. In Your 
 

154 http://katiepaterson.org/ accessed February 02, 2021.  
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waste of time (2006), Eliasson aims at connecting people and ice structures while creating 

awareness for climate change and the problem of ice melting. In that respect, by bringing 

loose parts of a natural glacier from the Arctic, the artist questions the concept of time, the 

time it takes to the water to become ice, become a glacier and the time it then takes to melt 

(artist’s website). The second version of this work is Ice Watch, with the same approach of 

bringing pieces of ice closer to the population. The goal was that people could feel the ice, 

hearing the sound of melting (Miller 2020, 52). In this piece, the iceberg carved blocks from 

the Greenlandic coats were shipped to Paris for the Paris Accord and organised in a watch. 

The idea was to place it in different locations with high visibility, such as Paris and Tate Lon-

don, paired with relevant climate-related events to continue the artist’s quest of calling atten-

tion to climate change (Barry and Keane 2019, 37).  

The evolution from dealing with water as a subject paired with the interest and curiosity 

of exploring new fields led artists to turn to the underwater world. Therefore, Neuhaus’s Wa-

ter Whistle marked a transition from approaching the materiality of water as an element to a 

broader perspective that is water as a medium for sounds to propagate and be experienced. In 

addition, underwater soundscapes started to gain terrain, integrating new forms of artistic cre-

ation. In this sense, considering water as a sonic medium is critical to approach the physical 

properties of underwater sound and the fields of acoustics and psychoacoustics. 

2.3 Water as a medium  

Robert Mitchell points out that the term medium emerged in the seventeenth and early eight-

eenth-century connected with Francis Bacon’s and Isaac Newton’s ideas, as “the material 

space that enabled the transmission of something between two points” (2010, 95). While Ba-

con indicated how air and water propagated sound, considering how different media influ-

enced propagation, Newton focused on light refraction and its differences when exposed to 

“rarer” or “denser” media (Mitchell 2010, 95). According to Mitchel (2010, 96), when con-

sidering biological conditions, a medium allows a particular activity, either as “communica-

tion” between individuals or “transportation” of goods from one place to another. Moreover, 

some ambiguity is often implied if one tries to define it. The medium of painting, the medium 

of television or simply the print media, are defined by social scientists as the material sub-

strate (2010, 3). Biologists, instead, describe the medium as a material substrate that encom-

passes and nurtures, keeping cells and organisms alive. Mitchell suggested that by merging 

these positions it is possible to consider a medium not as a form of transmission from one 

point to another but as a place capable of “vital communication” by bringing “a new state of a 



 123 
 

natural or social system” (2010, 94). In this context, Mitchel’s definition of the term medium 

becomes key if applied to the underwater context: 

we should understand a medium not as something that lies “between sender 

and receiver” but rather as something that “includes and constitutes them”; a 

medium, in other words, “is both a system and an environment.” Thus, we 

should think of media objects—images, for example— “resid[ing] within 

media the way organisms reside in a habitat. (Mitchel 2010, 101) 

Thus, this position connects with approaching the medium water as an encompassing material 

that enables vital communication by allowing sound propagation, including the field of acous-

tics, underwater soundscapes and noise pollution. Therefore, I will proceed considering water 

as a medium and soundscapes as tools.  

The following sections revise this water capability: as an encompassing medium for sound 

to propagate. It describes the acoustic properties of underwater sound, focusing on its inherent 

problem of noise pollution. Moreover, it outlines the dual nature of sound underwater as hav-

ing two components, the sound pressure level and the particle motion. It provides a chrono-

logical review of underwater soundscapes in artistic creation through the lens of ecological 

arts approaches. In the underwater context, water as a medium connects to acoustics, psychoa-

coustics, sound propagation, underwater soundscapes, vibroscapes and biotremology.  

2.3.1 Underwater sound: acoustics and underwater soundscapes 

 The association between water and sound has a long tradition in observational acoustics, 

from Geoffrey Chaucer interpretations on how sound behaves as the ripples on a surface of a 

body of water to Herman von Helmholtz studies (Kahn 1999, 246). Helmholtz acoustical 

studies used water dripping as an aid to visualise sound waves (Helmholtz 1985, 9, 26; Kahn 

1999, 282). In the late eighteenth century, Ernst Chladni pioneered the concept of sound im-

prints with Klangfiguren (Germ. “Sound figures”), a series of patterns achieved by covering 

the surface of a plate with a very light powder that then was exposed to vibration. What hap-

pened was the formation of several different figures (Fig. 86) in “perfectly symmetrical star-

like shapes on the round plate, revealing the hidden order and harmony that links the realms 

of the aural and the visual” (Somaini 2011, 212-213). 
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Fig. 86 Chladni figures155. 

After Chladni preliminary work with sand and vibrational plates, many authors and artists 

have explored the sonic visualisation of vibratory patterns in materials (Groth and Schulze 

2020, 5). Moreover, early forms of visualising sound in water are related to its vibrational ef-

fects and the field of cymatics156. Understanding sound vibration is supported by studying the 

physical aspect of acoustics. According to Lindsay (1973, 1), acoustics is a field that “deals 

with the phenomena of sound” and arises from the Greek word akouein, meaning to hear. 

Moreover, acoustics is a branch of physics that deals with sound production, propagation, de-

tection and reception or perception. Furthermore, its scientific principles apply to various are-

as (Fig. 87), such as bioacoustics, underwater sound, psychoacoustics, music, noise, vibration, 

visual arts and others (Lindsay 1973; Rossing 2007, 9).  

 
155 https://publicdomainreview.org/collection/chladni-figures-1787 accessed January 02, 2021. From 
Entdeckungen über die Theorie des Klanges (Germ. “Discoveries in the Theory of Sound”). 
156 Cymatics studies wave formations and observable effects of vibrational fields (Jenny 2001).  
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Fig. 87 The science of acoustics (Lindsay 1972, 2). 

If one focuses on humans, psychoacoustics documents the auditory system’s processing of 

incoming sound waves to extract meaningful information for the brain; in other words, the 

process of hearing (Truax 1984, 4). Lockwood defines it as a whole-body experience pointing 

out the pathways of the body’s resonance, conduction and responsive properties: “sound is 

potent” (Lockwood 2020, 260). The underwater context has some particularities regarding the 

human perception of sounds. According to Helmreich (2012a), human eardrums are similar to 

water in terms of density and as discussed before, underwater sounds are transmitted through 

our bones (not our ears), resulting in sound being perceived as coming from every direction: 

For humans, underwater sound is largely registered by bones in the skull, 

which allow enough resistance – impedance, to use the right technical term – 

for vibration motion to be rendered into resonances in the body. Moreover, 

conduction of sound by bone directly to the inner ear confounds any differ-

ence in signal received by left and right ears, […] Unaided human ears per-

ceive underwater sound as omniphonic: coming from all directions at once. 

(Helmreich, 2012a, 173) 

By providing artistic opportunities for the human perception of underwater sound, one might 

foster a more in-depth knowledge about the vibroscape field157. Lindsay explains this vital 

aspect of sound: the idea of motion (1973, 1). Almo Farina and Gage (2017, 1) describe it as a 

“flow of energy in the form of lateral vibrations through a medium capable of oscillation”, 

while a perfect medium for this would be the seawater (Ulrick 1983, 1). Moreover, sound of-

ten refers to an auditory sensation in the ear or a disturbance in a medium capable of causing 
 

157 A vibroscape field encompasses the space where the elements of a vibroscape are perceived. A vibroscape 
field connects with the concept of signal active space detailed in Chapter 4 (section 4.8.1).  
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this sensation (Rossing 2007). Sound comprises waves and according to Rossing, sound waves 

are one of the best ways to study and explore the sea since they travel faster than light or radio 

waves (Rossing 2007, 6). Once the energy has radiated from the source, it propagates through 

the medium, typically air or water, with varying speeds. A denser medium where the mole-

cules are closer together, such as water or metal, allows the energy to travel more quickly. In 

the air, the speed of sound through a warmer air mass is more significant than through a cooler 

one (Truax 1984, 4).  

Furthermore, if the medium is seawater, sound can travel at about 1500 meters per second 

(faster than in air where the speed is about 340 m/s) and propagate for thousands of kilometres 

given a specific depth, temperature, salinity and water characteristics (Filiciotto & Buscaino, 

2017). While seawater turbidity attenuates the propagation of light or radio waves, seawater 

combined with its boundaries offers a complex and extraordinary ambient for sound propaga-

tion. These boundaries (sea surface, seabed and the internal irregular structure) also create a 

magnitude of effects on sound travelling or transmission, delaying, distorting or weakening 

the signal (Ulrick 1983, 99). Xavier Lurton refers to the favourable transmission and faster 

propagation of acoustic waves underwater through long distances due to the lower attenuation 

in this medium. However, these signals can still be perturbed by other restrictions, such as 

higher ambient noise (Lurton 2010b, 2).   

According to Bjørno, “Underwater acoustics is one of the fastest growing fields of re-

search in acoustics” (2003, 24). Following Aristotle (384-322 BC) observations that sound 

could be heard and propagated not only in the air but also in the water (Bjørnø 2003), Leonar-

do da Vinci suggested that remote objects could be detected through the sound they produce 

(Stocker 2003; Stocker 2013). The author referred to ships that could be heard at great dis-

tances underwater. Thus, in 1490, Leonardo da Vinci wrote about the possibility of using 

sound to detect distant ships by listening to their radiated noise in the water (Lurton 2010, 5).  

If you cause your ship to stop and place the head of a long tube in the water 

and place the outer extremity to your ear, you will hear ships at a great dis-

tance from you. (quoted in Ulrick 1983, 2) 

In 1826 Jean-Daniel Colladon realised the first successful measurement of the speed of sound 

in water158 in Switzerland on Lake Geneva. Using two boats, one produced the sound by strik-

ing a clapper on an underwater bell, while another was receiving the sound by using a long 

 
158 Concluding that the speed of sound in water at 8ºC was 1435 m/s (Bjørnø 2003, 25). 
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tube placed underwater (Fig. 88). Colladon observed the “elasticity of the water transmitting 

the sound” and that at “all distances the sounds were very sharp” (Lindsay 1972, 201).  

 
Fig. 88 Bateau expéditeur du son; Bateau réceptteur du son (Lindsay 1972, 199-200). 

These early works set the stage for the development of underwater acoustics, which started to 

be approached and discussed. Significant work in acoustics kept evolving through the 19th and 

20th centuries. Still, the Titanic collision in 1912 triggered the first attempts to detect under-

water objects. This event established the starting point for the following research159 and dis-

coveries that burst with the emergence of WWI in 1914 (Urick 1983, 3). An increase in ship 

traffic and the first experiments with underwater listening to warning vessels marked the early 

1900s.  

The science of underwater sound, initially based on Leonardo da Vinci observations, 

came to birth with the outcomes of the First World War (Goldsmith 2012, 152). In the follow-

ing years, there was an outbreak in ocean literature paired with the appearance of many scien-

tific journals160. In 1949 the bioacoustician and oceanographer Marie Poland Fish published 

probably one of the earliest mentions to underwater sound research texts in Marine Mammals 

of the Pacific with Particular Reference to the Production of Underwater Sound and was one 

of the first identifying sounds of whales and porpoises161 (Feldman 2021, 9). In 1951 (before 

Silent Spring) Carson wrote The Sea Around Us162, a poetic approach to life in the sea and 

 
159 In 1919, Hugo Lichte published the first scientific paper on underwater sound On the influence of horizontal 
temperature layers in sea water on the range of underwater sound signals. 
160 The ICES Journal of Marine Science is among the oldest marine science journals, with casual publications 
dating from 1903 (ICES insight 2012, 44). The Journal of Marine Research (1937) and Oceanus (1952) fol-
lowed. 
161 However, the author did not record these sounds; therefore, Frank Watlington usually gets the credit due to 
having the records proof and to a male-dominated discourse of science at that time. 
162 See Carson (1951) The Sea Around Us. 
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probably the first book that alerted readers to the potential dangers of human impact in 

oceans. At this point, there was still very little knowledge about life, geography, topography, 

sound or acoustics in the deep sea.  

Moreover, in significant part due to the two World Wars, the Cold War and the threats 

from submarines and underwater mines, the science of underwater technology expanded con-

siderably (Rossing 2007; Ulrick 1983). By the end of WWII, the dissemination of information 

advances on scientific research on underwater sound kept expanding for military and non-

military purposes. Therefore, during the 1970s, the marine soundscape started to be better 

understood and the possibility of using hydrophones for non-military purposes opened a new 

world for underwater sound exploration. With technological developments, contemporary 

deep-sea exploration started discovering the first hydrothermal vent in the Galápagos Rift in 

1970 (Rogers et al. 2015, 11). Additionally, the growing industry (mainly oil exploration, 

mining and technological and infrastructure development) ignited deep-sea exploration with 

the development of remotely operated vehicles (ROVs) and autonomous underwater vehicles 

(AUVs) to study specific habitats otherwise impossible to reach (Rogers et al. 2015, 11).  

Finally, since the early 1990s and with the end of the Cold War, civilian scientists could 

freely access the SOSUS163 system for basic research (Stocker 2003, 24). When the acoustic 

techniques used during WWII became available for oceanographic exploration, they revealed 

a noisy sea with a cacophony of sounds and numerous biological contributors like shrimp, 

fishes or mammals (Tavolga 2012, 11).  With these discoveries, it became clear that the ocean 

was full of sound and that biological sounds carried many different functions, from defence to 

communication and mapping or tracking (Goldsmith 2012, 226). At the same time, a growing 

understanding of underwater sounds also led to discovering the impacts of noise pollution in 

these environments. 

 

Underwater soundscapes 

According to Helmreich (2012b, 156), the first hydrophones appeared around 1901 and in the 

1930s were included in submarines with sonar (sound navigation and ranging). By sensing 

underwater vibrations, hydrophones would allow to “capture submarine vibrations in the au-

dio register and ready them for humans to listen to” (2012b, 155). In this context, Helmreich 

approaches the concept of water as a different medium (from the air) and thus requires a dif-

ferent listening approach, demanding particular devices: transducers. Moreover, the author 

 
163 The first generation of ocean-bottom listening device arrays were deployed in 1954-1955 in a system that 
eventually was called SOSUS—an acronym for ‘Sound Surveillance System (Stocker 2003, 24). 
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points out the importance of transduction regarding underwater sound technologies, such as 

sonar or hydrophones, initially used for military purposes (2012b, 21-22).  

Furthermore, while using these underwater sound technologies that were supposed to be 

attentive to acoustic cues, the first whale songs were accidentally discovered by filtering and 

tuning sounds for the human auditory range. These instruments, once used in wartime, be-

came new sources of inspiration for underwater musical compositions (Pinch and Bijsterveld 

2012, 19). Roger Payne was one of the pioneers to listen to hydrophones other than military 

use and identifying whales. In 1960s, Payne approached for the first time listening with hy-

drophones and together with Scott McVay, in 1970, published an LP entitled Songs from the 

Humpback Whale (Fig. 89) as the first piece with underwater recordings of whale sounds 

(Helmreich 2012b, 156; Kahn 2013, 166).  

By depicting the mammals as closer to humans intellectually, Songs of the 

Humpback Whale intends to bring about a sense of care for a kind of kin 

(“whales – they’re just like us!”). (Feldman 2021, 4) 

These recordings already suggested that whales communicate through long distances. Appar-

ently, by using a cold deep sound channel in the ocean, the SOFAR channel (sound fixing and 

ranging) allows reaching long distances due to its capability to propagate sound (Kahn 2013, 

165-166). Moreover, as Filiciotto and Buscaino (2017, 62) explained in this channel, at about 

1000 m depth where sound speed is at its minimum, the sound is trapped by refraction. The 

absorption is poor, resulting in minimum transmission loss levels and frequencies below 100 

Hz can be detected at thousands of kilometres away. In this context, these hypotheses suggest 

that whales and other animals use these sound channels as a way to communicate and reach 

longer distances. 

 
Fig. 89 Songs from the Humpback Whale (Feldman 2021, 2, 4). 
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Before Payne, the underwater environment’s biological and sonic elements had already in-

spired composers. It is the case of The Whale by John Tavener (1966), a 32-minute piece in-

spired by the story Jonah and the Whale (Moody 2014, 206). Moreover, the phenomenon of 

echolocation164, which different species use to perceive the environment through sounds like 

bats, whales and dolphins, inspired Alvin Lucier. In Vespers (1968), the performers were 

blindfolded and had to explore the room through echolocation, only based on acoustic cues 

(artist’s website; Feldman 2021, 7). They had to focus on reverberation times and timbre 

comparison of outgoing pulses and the returned echoes, so that time and space have a direct 

relation “durations are proportional to distances between sound sources and reflective surfac-

es” (Kelly 2011, 113). Vespers is a complex work, an open-score artwork where performers 

map the room’s dimensions, exploring its architecture using handheld devices (Bianchi and 

Manzo 2016, xxvi; Feldman 2021). They used small devices165 emitting an intense and highly 

directional click sound for their spatial orientation, the same way an animal uses echolocation. 

Vespers approaches concepts related to animal communication and sensing environments 

through sound (Marshall 1976, 285). Driven by whales’ ability to communicate long distanc-

es, Lucier proposed in 1970 Quasimodo the Great Lover166, inspired by their songs. The idea 

of communication was at its core (Kahn 2013, 167). 

After Payne, many artists followed this tradition, while composers started to include the 

newly discovered whale sounds or imitate them in their pieces. Kahn (2013, 167) compares 

the inspiration with whale sounds to the same way Messiaen connected to bird songs, pointing 

out Vox Balaenae, Voice of the Whale by George Crumb in 1971, as an early example. An-

other composition that evokes the ocean and whale songs is Pour les baleines by Xenakis 

(1982), which supported the Greenpeace project Save the Whales (Harley 2004, 144). Moreo-

ver, in Fading Away Whales, David Monacchi also introduced underwater sounds. This com-

position is part of the eco acoustics compositions album (2006), including underwater record-

ings of whale vocalisations while attempting to keep the whale pitch sound as close to the 

original as possible.  

Similarly, in Social sounds from whales at night (2007), Emilie Doolittle included sounds 

from humpback whales, grey seals and sperm whales (artist’s website). Following Lucier’s 

 
164 A high-frequency click that brings back precise information about the distance, texture, and composition of 
the underwater world and provides the animals using it with a view of their surroundings (Lisa Walker in Sound-
scape 2003, 36).  
165 Sondols (SONar DOLphins) are small echolocation devices. 
166 Short form for Quasimodo the Great Lover: for any person who wishes to send sounds over long distances 
through the air, water, ice, metal, stone, or any other sound-carrying medium, using the sounds to capture and 
carry to listeners far away the acoustic characteristics of the environment through which they travel. 
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ideas of exploring animal communication, Whale Music 2008 by David Rothenberg takes a 

step further and proposes an approach to foster interspecies communication (Fig. 90). High-

lighting the complexity and awe of whale songs, comparing them to human poems, in Whale 

Music, the artist plays for / with the whales proposing interspecies duets (Rothenberg 2008, 

43).  

 
Fig. 90 Whale Music - Interspecies Duet (Rothenberg 2008, 47, 50). 

These early underwater soundscape compositions were first essentially sound explorations, 

while they intended to reveal the beauty of a new and unknown sonic world. Their main goal 

was to show these new biological sounds never heard before. When artists realised that their 

particular sounds and characteristic soundscape could also define an underwater environment, 

strategies evolved to characterise and reveal a place through sound. In this sense, artists used 

soundscapes to understand places and tried to connect people and these places by sharing their 

soundscapes.  

In Microclimates III-VI (2007), Natasha Barrett illustrates these ideas. Barrett documented 

an experience of place through field recordings where each Microclimate captures sonic expe-

riences from unique locations in Western Norway. In Microclimate III, Barrett recorded un-

derwater sounds at the Briksdalsbreen glacier (Fig. 91) (artist’s website). Capturing the es-

sence of these unique locations, the artist systematic approach to record included several 

steps: 

1. Spend the necessary time to understand the place and its characteristics.  

2. Realised different recordings from different angles and directions from close and from 

a distance. 

3. Focused on particular areas and let the use of microphones aid in searching and dis-

covering new sounds, in what the artist refers to as the counterpoint of the environ-

ment.  
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Fig. 91 Microclimates III: Glacial Loop 167. 

Acousmatic sound, the evocative implications of space and the projection of 3D sound fields 

inspire Barrett. In this sense, Microclimates III-IV can be performed as a sound installation or 

concert. The artist uses spatialised sound over a three-dimensional 16-loudspeaker array with 

eight in the central ring, four lower and four higher, creating a realistic 3D sound field168. This 

approach of capturing unique places and particular soundscapes as raw material for musical 

pieces is an indispensable strategy to developing sound archives that can be performed.  

Connecting with Lockwood’s ideas of river ecologies, but concerning underwater sound-

scapes, River Listening by Barclay is an interdisciplinary research project that focuses on river 

systems and freshwater biodiversity, exploring the potential of aquatic ecoacoustics for new 

approaches to the conservation of global river systems (Emmerson 2018, 193). Two earlier 

projects, Rivers of Mirrors (2004) and Confluence (2005), inform River Listening. The char-

acteristics of water and rivers inspire Confluence, which uses hydrophone recordings to offer 

an immersive environment in a constant state of change that was controlled live (Barclay 

2016, 73-75). It shares with Biosphere Soundscapes (explained in the following pages) the 

intention, design and multi-platform community engagement practices. Barclay proposes fos-

tering community engagement through interactive listening labs, field recordings, sound 

maps, immersive performances and interactive sound installations. In this sense, prompting 

the first step to engaging local communities in becoming active towards conservation by un-

derstanding the critical value of river systems (Emmerson 2018, 193).  

Another quest to translate underwater sounds to the communities is evident in Sub Aqua 

(2009, 2010, 2011), a set of public site-specific sound installations by Asa Stjerna. The artist 
 

167 http://www.natashabarrett.org/mc3-7cp.html accessed January 02, 2019. 
168 The spatial information is encoded in 3rd-order ambisonics format (a type of surround sound) for creating the 
3D sound field. 
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explores sound and listening as artistic practice, working mainly in the scope of site-specific 

sound installations and public art (Fig. 92). For Sub Aqua, Stjerna uses underwater sound re-

cordings transformed artistically to make visible the aquatic landscapes by creating an acous-

tic map above the water of these usually hidden soundscapes (artist’s website).  

 
Fig. 92 Sub Aqua169. 

In a similar approach, in Mare Balticum (2014), Stjerna continues developing strategies for 

creating sound maps, exploring underwater soundscapes from the Baltic Sea. This work com-

prises the artist’s hydrophone recordings during the BIAS (Baltic Sea Information on the 

Acoustic Soundscape) scientific investigation project, represented in Fig. 93. Moreover, re-

cordings were made at the exact moment every hour, each day, for a year. 

 
Fig. 93 Mare Balticum170. 

 
169 http://asastjerna.se/works/SubAqua.html accessed January 02, 2019.  
170 http://asastjerna.se/works/mare%20balticum.html accessed January 02, 2019. 
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Therefore, this approach also enabled scientists to measure the effects of human-induced 

sound in the ocean by comparing the recordings. In addition, the piece invites the listener to 

move between the space as each loudspeaker represents a specific recorded place in the Bal-

tic. By reproducing sounds from independent speakers conveying different places, this type of 

installation may also create a place identity in the audience as they move freely through the 

different soundscapes as if they were there (artist’s website).  

In this context, Rob St John proposes that streams of human and non-human sounds in 

and around water can promote a sonic engagement with freshwater aquatic systems, in what 

the artist describes as Fluid-Sound (2019, 157). Engaging in an artist-geographer position and 

using underwater soundscape recordings to connect with the materiality of water, Rob St John 

offered listening experiences and seeked understandings through practices of sonic geogra-

phy. Two projects that approach the fluid-sound techniques include Water of Life (2013) and 

Surface Tension (2015). In these projects, the methods used for listening to, recording and 

remaking fluid-sound include hydrophones, contact microphones and tape loops. 

Attending to fluid-sound – both through listening and recording – may thus 

offer a valuable mode of multisensory research in multi-species landscapes, 

helping tease out “small stories” of more-than-human worlds, providing both 

audio material for “creative geographies”, which unsetlle space-times, and a 

document of the ongoing rhythms and becomings in/from a landscape. (Rob 

St. John 2019, 158-159) 

Rob St. John compares the act of throwing the hydrophones underwater as connected to “fish-

ing for sound” (2019, 160). Moreover, by listening with hydrophones, one embraces the no-

tion of the soundscape as “an ongoing collaborative process between source transducer, and 

(human) receiver (2019, 162). The artist suggests fluid-sound to engage with aquatic systems 

through sound recordings, seeing them as: 

opportunities to engage with often unheard and unseen more-than-human 

worlds: sediment decomposition, pondweed photosynthesis, microinverte-

brate activity, submerged flows, abstractions and bifurcations of water and 

pollutants. (Rob St. John 2019, 157) 

Furthermore, contact microphones access the hidden vibrational patterns created by invisible 

water flows across surfaces171. In this sense, listening and recording with contact microphones 

opens an otherwise inaccessible world of vibrations, rhythms and resonances, which the artist 

 
171 These ideas inspired the development of #switchoffandlisten, DIS_turbation and 2182 kHz, integral parts of 
this work, discussed in detail in Chapter 4.  
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describes as “reveal the seemingly inert as inherently lively” (Rob St. John 2019, 164). Final-

ly, the hydrophone and contact microphone recordings can be transposed to magnetic tape and 

then cut into small sections for loop creation. In Surface Tension, Rob St. John used these 

techniques to explore pollution, life and biodiversity along the River Lea in London (2019, 

165). Surface Tension was designed as an “experimental geography” of Lea Valley through 

field recordings, photography and writings, with the output also based on sonification of pol-

lution databases. It was an integrative part of the project Fixing Broken Rivers which raises 

awareness for water quality by proposing practical action172 (artist’s website).   

Similar projects that call attention to places by giving voice to the animals and fauna in 

remote areas, connecting audiences with these places started to be usual. One example is Jana 

Winderen work. Focused on the ocean and working often with hydrophones, Winderen’s ap-

proach aims at listening sounds that the author has not heard before173. In Silencing of the 

reefs (2013), a 30-minute four-channel recording sound composition by Jana Winderen aims 

at creating awareness of coral reefs. It documents and records sound from healthy reef ecosys-

tems. In places where coral grows, the sound is more complex due to the population of fish 

being more diverse (artist’s website). Spring Bloom in the Marginal Ice Zone (2018) investi-

gates an ecologically vulnerable zone between the open sea and the sea ice. Winderen gives 

voice to the living creatures like phytoplankton revealing their sounds174, trying to bring atten-

tion to the place through a multi-channel sound installation (Fig. 94). Working mainly with 

immersive multi-channel sound installations or concerts, the artist is interested in finding and 

revealing sounds from hidden sources and focuses on environments and ecosystems which are 

hard for humans to access, bringing to the surface the audio topography of the oceans. This 

piece provides strategies for creating a sonic connection to a place by revealing its unique 

sonic features (artist’s website). Spring Bloom in the Marginal Ice Zone explores the “inter-

connectedness between our small world and the small world to which the piece introduces us” 

(Vandsø 2020, 31).  

In The Listener (2016) Winderen revealed another aspect of a small world, which ex-

plores the ecology of underwater insects. Using insect counts, one may perceive the water 

quality and the health of rivers. By amplifying insect’s stridulation sounds from the hydro-

 
172 Similar goals were proposed for #switchoffandlisten noise awareness campaign, an integral part of this work, 
described in detail in Chapter 4. 
173 See Hydrophonic Fields Jana Winderen interviewed by Stefan Helmreich. 
174 These ideas inspired Munda, an integral part of this work, described in detail in Chapter 4. 
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phone recordings of River Orne in Normandy, the artist points out the unique ecosystems of 

rivers that are sometimes unheard175 (artist’s website).  

 
Fig. 94 Spring bloom in the Marginal Ice Zone176. 

In Through the Bones (2018), Winderen proposes a listening experience based on the oar lis-

tening technique used by fishing communities in Tha Pom, Thailand. The experience places 

the audience on a boat trip while learning to listen with an oar to detect fish or crustacea (Fig. 

95). Winderen research on this technique looks at sustainable fishing villages and points out 

how they carefully take care of the environment in these places. In this work, the artist chal-

lenged the participants to learn and understand the concept of tides (which they depended on 

to come back with the boat). Understanding how a sea community relates to the ocean was 

critical for this work. By placing the audience in direct contact with these places and people, 

Winderen aimed to affect their relationships with natural environments more profoundly177. 

 
175 The approaches from Spring Bloom in the Marginal Ice Zone and The Listener were fundamental for Munda 
development. 
176 http://www.janawinderen.com/exhibitions/the_work_of_wind_air_land_sea_2.html#.XFZZt8_7TOQ ac-
cessed January 02, 2019. 
177 This approach inspired #switchoffanlisten noise awareness campaign, an integral part of this work, discussed 
in detail in Chapter 4.  
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Fig. 95 Through the Bones178. 

Biosphere soundscapes is an ongoing large-scale interdisciplinary research project, de-

veloped by Leah Barclay in collaboration with artists, scientists and other organisations, with 

the purpose to inspire communities to listen to their environments and to access environmen-

tal health in UNESCO biosphere soundscapes through sound (Fig. 96). Barclay specialises in 

electroacoustic music and acoustic ecology, with research focusing on the art-technology-

science connection and exploring environments through sound. Moreover, Biosphere Sound-

scapes brings attention to global biodiversity and protection using contemporary mobile tech-

nology, geo-located sound and hydrophones. It reveals the underwater rhythms of marine life, 

sounds that often are imperceptible otherwise (Droumeva and Jordan 2019, 11). Barclay usu-

ally develops projects within communities, such as in Ocean Listening179 (2016), which used 

marine bioacoustics and sound as a tool for engagement and awareness around ocean health. 

The purpose was to bring attention to environmental degradation at the Great Barrier Reef in 

Queensland. Hidrology180 (2017) is another work by Barclay, an immersive sound environ-

ment exploring aquatic systems and the scientific approaches of ecoacoustis. It combines re-

cordings from sixteen ecosystems in coastal mangroves in Sian Kaán Biosphere Reserve in 

México, Queensland’s Great Barrier Reef and frozen rivers in Norway (Barclay 2019, 164). 

In this project, Barclay proposes listening through hydrophones as a “non-invasive way to 

access indicators of ecosystems health and understand changes in aquatic ecosystems” (2019, 

165).  

 
178 https://www.janawinderen.com/exhibitions/through-the-bones-thailand-biennale-2018 accessed September 
12, 2022. 
179 https://leahbarclay.com/portfolio_page/ocean-listening/ accessed January 02, 2019. 
180 https://leahbarclay.com/portfolio_page/hydrology/ accessed January 02, 2019. 
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Fig. 96 Biosphere Soundscapes181. 

Hence, sharing Winderen’s approach, Barclay wanted to “reveal the soundscapes beneath 

the surface of aquatic ecosystems we might not traditionally think about” (2019, 164). In this 

sense, by selecting and processing the recordings, Barclay evoked a particular memory of the 

environment creating a short soundscape composition. These soundscapes were presented 

using a 3D audio system, the SpatialSound Wave (SSW). In this approach, audio files are 

distributed through a specialised process of wave field synthesis and the composition is ob-

ject-based oriented, which according to Barclay (2019, 164) allows the creation of “highly 

immersive and realistic three-dimensional sound environments” drawing in the principle of 

wave propagation182. According to Barclay, a truly immersive listening experience was 

achieved using various speakers’ configurations, particularly with aquatic environments: 

I wanted the piece to demonstrate the incredible sonic diversity of aquatic 

environments and offer audiences the opportunity to experience these sound-

scapes as if they were listening underwater. (Barclay 2019, 164) 

Barclay wanted to detach from the idea of a mere bioacoustics database approach highlighting 

the importance of conveying the value of listening for artistic and scientific purposes (2019, 

165). In this sense, influencing ecological connection and engagement was at the core of Hy-

drology. This piece explores the sonic properties of water revealing underwater acoustic ecol-

ogies, including oceans, lakes and rivers from all over the world183. In addition, Barclay dis-

tinguished the value of realising these works in different formats, such as installation, live 

performance, soundwalks claiming that it reaches a broader audience: “Hidrology soundwalks 

attracted listeners who would unlikely attend an electroacoustic concert” (Barclay 2019, 168).  

 
181 http://www.biospheresoundscapes.org/ accessed January 02, 2019. 
182 Despite the different approach, these ideas helped to conceptualise the composition for 2182 kHz, which is 
also is object-oriented, discussed in detail in Chapter 4. 
183 Barclay approaches were critical for developing the framework and the concepts for the artworks presented in 
Chapter 4. 
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Listening Underwater was another live performance conceived by Barclay in 2017 to 

“convey a sense of fascination with listening underwater” (2019, 169). By highlighting the 

artistic and scientific capabilities of environmental sound, Listening Underwater offered a 

listening environment with live-streaming audio from underwater soundscapes184, paired with 

field recordings of diverse aquatic ambient. The live-streaming audio allows chance and inde-

termination of soundscapes at that particular moment. Similarly, the interactive sculptural 

sound installation The Coral Empathy Device (2016) by Kat Austen deals with the environ-

ment, social justice, communities and human relations to digital culture. Austen created this 

piece to foster empathy in humans for coral under anthropogenic pressures, such as plastic 

and acoustic pollution. The piece is a physical interface that fosters empathy and embodies 

forms of knowledge, offering a route to the emotional self (Fig. 97). It uses hydrophone re-

cordings, sound conveyance, touch and smell to immerse the listener beyond the visual. Aus-

ten creates a different reality, extending the natural while providing ideas for interspecies rela-

tionships (artist’s website).  

Moreover, the role of emotion in human relationships with climate change is of particular 

interest to Austen (Austen 2017, 69). Therefore, the artistic approach of this work aims at 

fostering empathetic emotions towards climate change by “creating a legitimate form of con-

veying embodied knowledge between the human species and non-humans” (Austen 2017, 

69)185. These approaches share some concepts seen in Dive-In, Pink Elements or Interspecies 

Assembly by Superflex.  

 
Fig. 97 The Coral Empathy Device186 (Austen 2017, 71). 

In N-point, the environmental artist Andrea Polli creates an artwork to foster awareness of 

environmental issues through scientific data gathered from collaborations with scientists and 

engineers. N-point is a time-lapse of webcam images from the Arctic combined with a four-
 

184 Employing hydrophones on a humpback whale breeding location in Puako, Hawaii.  
185 These ideas inspired DIS_turbation and Munda, an integral part of this work, discussed in detail in Chapter 4. 
186 https://katausten.wordpress.com/the-coral-empathy-device/ accessed January 02, 2019. 
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channel sonification of weather at the North Pole (Fig. 98). This project shows the potential of 

presenting scientific information through the arts by exploring the possibilities of sonification 

and data visualisation. Using these techniques, it is possible to create sonic and visual experi-

ences to convey meaning to data, recalling the importance of collaborative projects. 

 
Fig. 98 N-point187. 

In this sense, the growing concern with climate change led artists to focus on endangered 

soundscapes and revealing sounds from places hard to access. An example is Antarctica: Mu-

sic from the Ice (2008) by Cheryl Leonard, which resulted from a two-year residency at Ant-

arctica Peninsula and included ten musical pieces inspired by the local ecosystems. The com-

position included sounds from self-made instruments with found objects, such as stones, 

wood, shells and bones, which the artist brought from Antarctica. These are then combined 

with field recordings of ice melting (Bianchi and Manzo 2016, 57). Similarly, in Glastonbury 

Ocean Soundscape (2019), Chris Watson describes an underwater journey from the Antarctic 

to the Arctic. The piece includes recorded underwater soundscapes with several songs of ma-

rine mammals, including bearded and Weddell seals (artist’s website188). In Sounds Too Many 

(2019), Francesca Thyssen-Bornemisza from TBA21–Academy alerts that ocean soundscapes 

are in danger. Sounds Too Many conjugates a series of compositions that highlight the beauty 

of the underwater world (such as in Healthy Ocean) and the heavily impacted soundscapes by 

human-made noise (discussed in the following section) (project website189). 

 
187 https://www.flickr.com/photos/andreapolli/sets/72157608334218199 accessed January 02, 2019. 
188 https://chriswatson.net/2019/07/01/chris-watson-glastonbury-ocean-soundscape-touch-tone-73/ accessed 
February 02, 2020. 
189 https://ocean-archive.org/collection/33 accessed January 02, 2022. 
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Since the ecological art movement from the 1960s that environmental damage has be-

come a cultural concern and a growing topic in the arts (Vandsø 2020, 22). Accordingly, the 

apparent effects of climate change led to a serious approach to the impact of human activity 

on Earth prompted by the rectification of the Kyoto Protocol in 1997. In this sense, several 

institutions took action and focused on the topic. Vandsø (2020) points out as examples the 

Haus der Kulturen der Welt engagement with Anthropocene Theme in 2013, the Sonic Acts 

Festival with The Geological Imagination in 2015 and Dark Ecology from 2014 to 2016. 

These interdisciplinary approaches prompted the surge of the sonic aftermath concept. By 

addressing any related topics to sustainability, climate change, the Anthropocene, pollution or 

biodiversity, the sonic aftermath is the culmination of sound artists and institutions that focus 

on revealing the slow violence done to Earth by humans. In relation to this topic, Barry and 

Keane (2019, 1) discuss the urgent need to measure human actions in relation to the planet, 

claiming that these actions are rapidly altering the Earth and its systems. Moreover, the au-

thors argue the need of affective, creative, affirmative and collective forms of knowledge pro-

posing creative measures190. In addition, Barry and Keane point out “the potential of art to 

attune people to their surroundings through movement, attention, and sensation” (2019, 12). 

Vansdø (2010, 23) claims that eco-sound artworks draw attention to serious problems that 

often have been already described scientifically. However, the author states that art is not re-

ferring merely to a given insight; instead, the artwork in itself produces new knowledge. 

However, the author point out that:  

field recordings, on the one hand, are regarded as an objective study of our 

sonic environment or, on the other hand, are culturally understood either as 

an expression of a pristine nature that now only exists as a fetishized com-

mercial product or as a promise of reconciliation with nature, understood as a 

holistic unity we can connect with through listening. (Vandsø 2020, 24) 

The democratisation of the use of hydrophones led to a surge in underwater soundscape com-

positions. Further, underwater sounds became an inspiration for artistic creation. The creative 

works started to explore underwater soundscapes and concepts associated with sound propa-

gation in water. Moreover, the discovery of the underwater world led artists to understand it 

better, soon realising that the human impact on these places was also causing significant dam-

age. In addition, from the acquired knowledge about underwater sound and how sound be-

 
190 Creative measures are based on the notion that every act requiring a standardised measure (attention, percep-
tion, selection decision and judgement) must be recalibrated and absorbed or incorporated into daily practices. 
For more on this topic see Barry and Keane (2019, 1-24). 
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haves in water, it became clear that human-introduced noise was a problem. There is a need 

for artists to understand the impacts and use the soundscapes to create awareness, protect and 

find solutions. Following the same tradition of ecological art and environmentalism, artworks 

foster awareness for a particular problem and highlight an issue through a sonic approach. 

Finally, understanding the problem of noise pollution led to understanding other associated 

matters, such as the vibrational aspect of underwater sound. 

Sound pressure levels – decibel vs particle motion 

Until very recently, as explained by Angelo Farina (2018) and Di Franco et al. (2020), the 

large number of studies evaluating anthropogenic noise measured mainly the sound pressure 

level, while the kinematic nature of the sound field was lacking. Gianni Pavan (2017, 234) 

shares these ideas, pointing out a need to improve knowledge on the biology of disturbance 

since little is known about its impact on the life history of the animals and their prey. Roberts 

and Elliot further discuss the issue, explaining that many anthropogenic sources are “likely to 

cause vibration within the seabed by direct means (e.g. contact with the sediment) or indirectly 

(propagation via the water column)” (2017, 256). Moreover, the authors explain a clear gap in 

understanding vibration levels (both natural and anthropogenic) in the seabed. Angelo Farina, 

Armelloni, and Pinardi (2019, 51) alert us to the forgotten measurement: the particle mo-

tion191. Indeed, anthropogenic activities, such as dredging, pile-driving and drilling in the sea-

bed add significantly to the overall vibro-scape. Pointing out the lack of criteria for the man-

agement of seabed vibration, the authors suggest that “such criteria require information re-

garding the wide range of sensory abilities, source type and propagation conditions in the ma-

rine environment […].” (Roberts and Elliot, 2017, 256). Nedelec et al. (2016) explain the 

physics of particle motion: 

A sound wave propagates because particles next to a vibrating source are 

moved backwards and forwards in an oscillatory motion; these particles of 

the medium do not travel with the propagating soundwave, but transmit the 

oscillatory motion to their neighbours. This particle motion contains infor-

mation about the direction of the propagating wave. (Nedelec et al. 2016, 

837) 

Additionally, many marine species have specialised sensorial systems that allow them to de-

tect kinematic characteristics, such as the particle motion, that reveal relevant spatial infor-

mation of the sound field, making it possible to localise sound sources (Angelo Farina, 
 

191 Particle motion can be expressed as particle velocity, particle acceleration and particle displacement. In this 
text, the term particle motion is used to refer the movement of water by sound or vibration.   
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Armelloni, and Pinardi 2019, 51). Another significant particularity is the fact that fish and 

aquatic invertebrates’ body’s composition is mainly water, which makes them be “coupled 

directly to the medium (water).” (Nedelec et al. 2016, 837). In this sense, their whole body 

vibrates when a sound wave passes through, and it is the presence of adapted structures that 

make them sense particle oscillations. Examples of these structures include the otoliths (denser 

calcareous structures in the ear) of fish or mechanoreceptors, such as superficial surface recep-

tors. In addition, they include internal statocyst receptors192 or chordotonal organs193 localised 

in joint appendages that are considered sensitive to vibration (Roberts and Elliot, 2017).  

Nedelec et al. (2016) point out the need for a deep understanding of the particle motion 

component of underwater sound. Many aquatic species rely on it and not on sound pressure to 

perceive environments. The authors reveal the dual nature of underwater sound: “sound waves 

in water have both a pressure and a particle-motion component, yet few studies of underwater 

acoustic ecology have measured the particle-motion component of sound.” (Nedelec et al. 

2016, 836). This is especially important because while sound pressure is relevant for marine 

mammals and birds, particle motion is what fish and invertebrates are sensitive to (Nedelec et 

al. 2016; Di Franco et al. 2020). Angelo Farina, Armelloni, and Pinardi (2019, 53) also point 

out that some aquatic species choose shelters based on their acoustic amplification properties, 

highlighting the importance of sound for settlement194.  

Eventually, when only accessing the sound pressure, the boost effect induced by particle-

motion caused by the geometric characteristics of the cavities is not present. Vibration and 

particle-motion are the missing links for studying underwater noise impacts in ocean sound-

scapes on a deeper level. However, inadequate availability of appropriate equipment is still 

making it a challenge. Ultimately, it is imperative to understand the consequences that small 

changes in vibration might cause to marine ecosystems. 

In this context, Pichegru et al. (2017, 1) argue that one of the most intense human-made 

ocean noise examples in underwater context are seismic surveys195. Moreover, the authors 

argue that these activities interfere with all marine life that uses underwater sound for their 

biological activities, such as communication, orientation or individual recognition. Carroll et 

 
192 Used mainly for gravity detection, the statocyst is a fluid-filled chamber containing a mass (statolith) and 
sensory hairs inside that is also used to detect particle motion.  
193 Chordotonal organs are situated in the joints of appendages and are sensitive to vibration and, in some spe-
cies, also to substrate motion. See Burke (1954) An organ for proprioception and vibration sense in Carcinus 
maenas. 
194 See Lillis, Eggleston, and Bohnenstiehl (2013) Oyster Larvae Settle in Response to Habitat-Associated Un-
derwater Sounds. 
195 Marine seismic surveys produce high intensity, low-frequency impulsive sounds at regular intervals, with 
most sound produced between 10 and 300 Hz. 
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al. (2017, 10) support these findings and point out the lack of information on seismic survey 

impacts on fish and invertebrates. Their experiments provide scientific evidence for high-

intensity and low-frequency sound-induced physical trauma on some fish and invertebrates. 

However, according to the authors, there is still a long way to understand these impacts, pri-

marily because of the knowledge gaps on thresholds and the unrealistic sound exposure sce-

narios that lab conditions create. Pichegru et al. (2017, 1) add that seismic surveys can cause 

organ damage in fish (e.g the sensory cells in their ears), increased fish eggs’ mortality and 

elevated mortality in zooplankton.  

To further address this issue, McCauley et al. (2017, 1) replicated seismic surveys activi-

ties with zooplankton and concluded that all krill larvae were dead after the air gun operations. 

These preliminary findings show that these activities’ impact on overall ocean ecosystem 

function is far from being truly understood and needs further research (Pichegru et al., 2017, 

2). These results point out towards the invisible catastrophic implications that marine noise 

pollution might be causing to ocean homeostasis. Recent research by Roberts et al. (2016), 

Roberts and Elliot (2017, 255) and Di Franco et al. (2020) support the fact that anthropogenic 

activities on the seabed, such as drilling or pile-driving, affect benthic species196 and fish due 

to the introduction of excessive vibration. In this sense, there is an urge to improve under-

standing of how these activities that introduce vibrations may change particle-motion in these 

environments and impact other species that depend on seismic signalling197 to communicate 

(Roberts et al. 2017, 256). These signals are essential forms of vibrational communication in 

many species, which are being affected by anthropogenic influence198.  

 
196 Benthos in Greek means “depth of the sea” and refers to any organism that lives on or near the seabed, river 
or stream bottom – the benthic zone. 
197 Seismic signals are a form of communication by the use of vibrational waves. Some species use these bio-
seismic cues in activities such as mate finding, warning or group cohesion. They may also serve to discourage 
predators from approaching.  
198 These approaches inspired DIS_turbation, an integral part of this work, discussed in detail in Chapter 4. 



 145 
 

 
Fig. 99 Acoustic trauma in cephalopods (André et al. 2011). 

In response to the need to better understand the aspects of biological communication through 

vibration, a new field called biotremology arose. It studies “vibratory communication behav-

iour through use of substrate-borne boundary, or surface, mechanical waves” (Hill et al. 2019, 

15). A vibroscape shares the same core components of a soundscape and is a “collection of 

biological, geophysical and anthropogenic vibrations emanating from a given landscape to 

create unique vibrational patterns across a variety of spatial and temporal scales” (Šturm et al. 

2019, 125). Vibroscape research as a field is still relatively unexplored but at the same time 

crucial in communities that rely on vibration for perceiving environments.  

2.3.2 Underwater vibration 

In Tuning of the World, Murray Schafer (1977, 185) pointed out that it was difficult to esti-

mate precisely how fast ambient noise was growing in modern cities. Schafer explained that 

to accompany this growth, societies should define noise by-laws, while these attitudes would 

reveal different cultural attitudes towards sound. Mark Tasker explains further this dilemma, 

directing it to the underwater context, arguing that a global sound regulation in the ocean is 

challenging to achieve (2012, 571). Sound has different behaviour in water, while it can travel 

for long distances given a specific depth, temperature, salinity and water characteristics, as 

previously discussed. Moreover, sound has no borders, while one of the main problems of 

underwater acoustics pointed out by Grigoris Tsaltas is that marine sonic pollution has no 

borders, too (2006, 78). According to Mike Goldsmith, humans introduced new sounds in the 

oceans with unprecedented effects on marine life for centuries. However, people did not pay 
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much attention to the issue199. First, underwater noise was not apparent and second, the im-

portance of sound for marine life was only recently assessed (Goldsmith 2012, 255). After 

WWII, underwater acoustics kept developing, with ocean soundscapes being mapped and 

better understood. After the war, ocean acoustic pollution became a known world issue and 

the growing human interference in the ocean ecosystem is now threatening marine life. These 

interferences may assume many different forms, such as intense fishing, ship traffic, chemical 

pollution, coastal industrialisation, offshore platforms for oil / gas extraction, offshore wind 

farms, naval exercises or seismic surveys (Pavan 2017, 245; Di Franco et al., 2020). Accord-

ingly, marine noise pollution can affect aquatic species in many different ways, either directly 

or indirectly with studies from all over the world supporting this (Williams et al. 2015; Dahl 

et al. 2015; Au and Lammers 2016; Popper et al. 2020; Di Franco et al. 2020).  

Filiciotto and Buscaino (2017) argue that noise from anthropogenic activities can be sig-

nificantly different in terms of frequency and intensity of the pollution source, defining essen-

tially two types. High-intensity impulsive noise (pile-driving, seismic testing and active so-

nars) and low-frequency continuous noise (ships, vessels, including fishing vessels, recrea-

tional boats, personnel transport ships and freighters for large cargoes). The mechanical vibra-

tions produced by engines, generators, the hull interacting with water whilst underway and 

cavitation due to rotating propeller blades, are responsible for this type of low-frequency un-

derwater noise ranging from 6-3000 Hz and with the maximum intensities usually between 

100 to 1000 Hz (Filiciotto and Buscaino 2017, 67). These frequencies occupy the acoustic 

space needed for communication in marine life, “camouflaging” their intra and inter-specific 

information, often crucial for ecological processes (2017, 68). From problems in communica-

tion caused by auditory masking to ear damages, including acoustic trauma (Fig. 99) and 

hearing loss or changes in behaviour and metabolism by creating stress responses, these dis-

turbances can deeply compromise the ocean health and its ecosystems.  

Auditory masking200 can permanently damage the auditory system, including deafness. 

Moreover, these impacts are still not well documented in fishes or invertebrates. Other effects 

of noise pollution induce biochemical responses that trigger stress responses and metabolic 

imbalances. In addition, the continuous stress responses may end in decreased immunity. 

Confirmed by Filiciotto and Buscaino (2017, 69) experiments where high levels of serum 

cortisol (amongst other blood alterations) and a decrease in white blood cells were observed 

 
199 According to the author, people only started to talk about it when in 2006 a whale was spotted swimming the 
Thames River and was suspected of being lost due to noise. 
200 This concept inspired 2182kHz, an integral part of this work, discussed in detail in Chapter 4. 
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due to induced anthropogenic noise in fish. Other studies201 confirmed that noise exposure 

alters plasma hormones responsible for stress, such as cortisol. Furthermore, long-term stress 

exposure can compromise egg survival and reproductive and growth rates (Filiciotto and 

Buscaino 2017, 70). 

The situation we are facing today in terms of underwater noise is that oceans are more 

and more polluted, causing severe problems for aquatic life (Haver et al. 2017; Viola et al. 

2017). As stated by Boyd et al. (2011), sound is an essential factor in the lives of many ma-

rine organisms. At the same time, increasing observations suggest that human noise could be 

approaching levels at which harmful effects on marine life may be occurring. Anthropogenic 

underwater noise has increased substantially over the previous decades with a significant 

component of noise in the marine environment being ship traffic (Viola et al. 2017). It also 

became evident that the shipping noise as being audible underwater worldwide, creating a 

permanent background noise between 10 Hz and 100 Hz (Goldsmith 2012, 226).  

As of today, much research concerns the noise impact on marine life. As an example, in-

vestigations led by Bittencourt et al. (2017) showed that underwater noise can affect Guiana 

dolphin’s whistling behaviour, as they have to alter their communication frequency. Further, 

changing vocal effort can compromise metabolic costs in these species and, consequently, the 

general health when in long-term exposures. In this context, Cox et al. suggest that “anthro-

pogenic noise will negatively affect a broad range of fish genera and decrease an individual’s 

abilities to interact with conspecifics, forage efficiently, produce viable offspring, and main-

tain healthy growth.” (Cox et al. 2016, 8). Moreover, the authors point out the study as a 

warning for potentially consequences for the marine ecosystem, as noise pollution is increas-

ing globally (Cox et al. 2016, 8). In this context, Haver et al. state that “understanding how 

the variability of natural and man-made contributors to sound may elicit differences in ocean 

soundscapes is essential to developing strategies to manage and conserve marine ecosystems 

and animals” (2017). Furthermore, the investigation group suggests that if it is not possible to 

establish policies for acoustic pollution without a baseline, the continued examination of 

soundscapes in the Atlantic Ocean and worldwide is critical to conservation and management 

efforts (Haver et al. 2017). As Boyd et al. (2011) point out, the description of marine sound-

scapes is fundamental to analysing the trends in sound in the ocean and the further effects on 

marine life. This is especially highlighted by Parsons et al. (2022) recent call on a global li-

brary of underwater sounds202.  

 
201 See Filiciotto and Buscaino (2017, 69-70). 
202 See Parsons et al. Sounding the Call for a Global Library of Underwater Biological Sounds (2022). 
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David Novak suggests that the word noise comes from the Latin word nausea, which im-

plies discomfort, annoyance and seasickness (2015, 125). It also means some disorientation: 

“noise is a context of sensory experience, but also a moving subject of circulation, of sound 

and listening, that emerges in the process of navigating the world and its differences.” (Novak 

2015, 125). In the same way that noise affects humans, intense noise can also impact marine 

mammals physically. However, harm is also present with quiet or subtle sounds and is more 

complicated and complex to understand. Therefore, it might cause the animal to stop behav-

iours, such as foraging, while disrupting the food chain. Additionally, it might create interfer-

ences in communication between mother and child or trigger a dislocation and a quick rise 

response where dissolved nitrogen in the blood creates bubbles leading to pain, organ damage 

or even death (Goldsmith 2012, 257). Moreover, studies in octopus, squid, turtles and cuttle-

fish also showed that they were affected when exposed to underwater noise, revealing nerve 

lesions.  

All this means that the impact of unknown noises on marine animals can be 

very significant. Even if is not very loud, the addition of background noise to 

their environments is like our world being gradually filled with a glowing 

mist – permanently203. (Goldsmith 2012, 228) 

Consequently, it became urgent to understand what was happening to the ocean soundscape. 

Thus, it is essential to comprehend the implications of altering the oceanic soundscape for the 

aquatic fauna. Finally, to find solutions to maintain the environmental homeostasis in terms of 

underwater sound. In these terms, this situation led to a recent shift in the artistic approach 

focusing on underwater biological and geological sounds as a source of creation and inspira-

tion to urge artists to turn to underwater noise and communicate aquatic noise pollution is-

sues. Examples include Fathom, Aquatocene, Noise Aquarium and Sounds Too Many, which 

address noise pollution in their artistic approach.  

Fathom (2013) is a sound installation by Jane Grant and John Matthias that explores 

sound boundaries in a three-dimensional place with speakers in different heights, connecting 

an underwater sonic world and our known acoustic territory (Grant, Matthias, and Honywill 

2014). Through soundfield manipulation, participants could alternate between two acoustic 

worlds connecting with live and edited sound recorded underwater and above the water in 

Plymouth Sound (Grant, Matthias, and Honywill 2014, 5). Plymouth Sound is a large estua-

rine body of water where Plym, Tamar and Hamaoze Rivers connect to the sea. The artists 

 
203 These ideas inspired the experimental work Pycnocline, discussed in Chapter 4.  
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achieved this boundary by using the phenomena of phase cancellation, which enables “areas 

of the room to be free of sound within a certain frequency band” (Grant, Matthias, and 

Honywill 2014, 6). The idea was to provide a liminal space that on one side has the world of 

water and on the other side the world of air where “participants might become connected to 

part of the fluid, mutable vast body of the ocean” (Grant, Matthias, and Honywill 2014, 7).  

Moreover, the artists merged the pre-recorded audio material with live sounds from two 

hydrophones immersed in the water in Plymouth Sound, approximately 100 meters from the 

installation venue. Several ladders were placed in the centre of the array of speakers and to be 

able to listen to the live streaming hydrophones, visitors should climb the ladders (Fig. 100). 

These subtle sounds were not perceptible on the floor.  

 
Fig. 100 Fathom (Grant, Matthias, and Honywill 2014, 7). 

Through climbing the ladders, Fathom creates an audible transition between two acoustic 

worlds, the underwater and the above204. It alternates from “drone sounds and shrimp clicks to 

open-air sounds of voice and engines, cries from children, cheers from groups of people and 

shouts and motor sounds from boats and boat-people” (Grant, Matthias, and Honywill 2014, 

12). The second version of Fathom happened in 2018.    

Aquatocene by Robertina Šebjanič uses audio compositions of subaquatic soundscapes 

that can be experienced either as an album, a sound installation or an audiovisual performance 

(Fig. 101) encouraging a reflection upon anthropogenic sonic impact on the underwater habi-

tat and marine life (artist’s website). The biological, chemical or (bio)political realities are 

Šebjanič’s pivot. With this work, Šebjanič aims at creating awareness of sound’s importance 

for aquatic life, addressing the Lombard effect205. Moreover, to develop the work, Šebjanič 

 
204 This concept inspired 2182 kHz, an integral part of this work, described in detail in Chapter 4. 
205 An amplitude shift to avoid the masking effect of noise.  
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did not erase anthropogenic sounds from field recordings (a procedure that the artist usually 

would realise to have a cleaner biological sound), claiming that human-made noise is the 

“sonic reality of today’s ocean” (artist’s website). 

 
Fig. 101 Aquatocene206. 

Noise Aquarium (2016) by Victoria Vesna is the outcome of a long-term collaboration 

with composers, nano-scientists, neuroscientists, evolutionary biologists, that became essen-

tial for developing the final artwork. Noise Aquarium combines the visual and sonic senses 

with an emphasis on the spatial, providing an interactive audiovisual big scale installation. 

Vesna draws attention to the problem of noise pollution in tiny organisms, such as plankton. 

The work consists of 3D enlarged plankton to the size of whales207. Moreover, the partici-

pants’ position affected the installation’s sound to reveal how these organisms might experi-

ence and perceive the anthropogenic noise (Fig. 102). In this installation, the artist expects the 

visitors to feel the noise pollution as if they were plankton themselves208 (artist’s website).  

 
Fig. 102 Noise aquarium209. 

 
206 http://robertina.net/aquatocene/ accessed January 02, 2019. 
207 This idea of making visible a microscopic scale organisms inspired Munda development, an integral part of 
this work, described in detail in Chapter 4. 
208 The idea of making the participants feel the noise pollution in their skin inspired DIS_turbation, integrant part 
of this work, described in detail in Chapter 4. 
209 http://noiseaquarium.com/ accessed January 02, 2019. 
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Sounds Too Many (2019), an album developed by TBA21–Academy mentioned in the 

previous section, is an interdisciplinary project led by Francesca Thyssen-Bornemisza. Some 

of the compositions highlight the beauty of underwater sound. However, two of the musical 

compositions in Sounds Too Many, Cacophony of Ships and Orcas Interrupted by Large Ves-

sel, expressly point out the underwater noise pollution issue affecting marine life. The emer-

gence of collaborations and research groups that foster cultural production and transdiscipli-

nary research, such as TBA21-Academy210 (Thyssen-Bornemisza Art Contemporary’s ex-

ploratory side), point out the importance of working on environmental topics. TBA21-

Academy emerged in 2011 as a moving platform on the oceans. Its goal is to bring together 

artists, researchers and thinkers from various fields concerned with today’s most urgent eco-

logical, social and economic issues. They propose reinventing the culture of exploration in the 

21st century while inciting knowledge creation, new modes of collaboration and the co-

production of solutions for today’s pressing environmental challenges. Cape Farwell211 and 

Ecosono212 share these same goals, taking advantage of technological development to study 

environments through sound. These advances in technology made possible an in-depth explo-

ration of the underwater world, while the field of ecoacoustics allowed access to crucial in-

formation from places otherwise difficult to reach (Risch and Parks, 2017). Moreover, it 

opened a new approach to profoundly understanding ocean soundscapes and alerted an appar-

ent lack of information on marine noise pollution impacts. As Risch and Parks (2017) state: 

Concerns about the increasing impact of anthropogenic noise, particularly of 

low-range and ubiquitous noise sources such as global shipping traffic or 

seismic surveys, have also led to calls for a more holistic approach to moni-

toring aquatic soundscapes. (Risch and Parks 2017, 147) 

Tsaltas (2006, 73) recognises the urge for a world protection framework requiring the in-

volvement of all States for the International Cooperation and Protection of the Marine Envi-

ronment, mainly due to these new forms of marine pollution that developed after the 1960s 

with the advance in underwater technology. The threats come from the atmosphere and hu-

man activities, such as urban or industrial waste and human activities in the deep seabed213. 

The marine environment constitutes around 72,5% of the surface of the Earth 

comprising the most sensitive habitat, indirectly affecting all other categories 

of the natural environment and the global climate (Tsaltas 2006, 84). 

 
210 https://www.tba21.org/#tag--Tidalectics--345 accessed January 02, 2019. 
211 https://www.capefarewell.com/ accessed January 02, 2019. 
212 http://www.ecosono.org/ accessed January 02, 2019. 
213 See United Nations Convention on the Law of the Sea (UNCLOS) section 5 articles 207-212. 
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According to Tasker, there are many different obstacles regarding economic, political or legal 

realities, while policymakers and jurisdictions should be consistent and robust to present real-

istic and feasible answers. In this sense, Tsaltas suggests that awareness should start locally 

for a more consistent, sustained as well as strong cohesion. Only then it should move to re-

gional, national and, finally, a global awareness (2006). In this context, Tasker (2012, 571-

572) points out to the international efforts and collaboration that resulted in the elaboration of 

the Marine Strategy Framework Directive (MSDF) by the European Union to achieve a Good 

Environmental Status (GES) in European seas. The framework includes in the descriptor 11 

monitoring any introduction of energy214 including underwater noise is at levels that do not 

adversely affect the marine environment. However, while good in principle, there is a lack of 

precision in these ideas, already approached by Goldsmiths, who pointed out the problem: the 

unit system to define noise levels underwater is not precise (Goldsmith 2012, 260). While the 

effects of noise on marine mammals are better known, research on fish also shows impacts. 

Recent research on invertebrates also suggest that noise and vibration changes affect these 

species. Moreover, according to Nedelec et al. (2014, 1), fish eggs and larvae exposed to an-

thropogenic noise have poor survival success rates and increased mortality.  

Cymatics and vibroscapes 

Ernst Chladni experiments on sonic visualisation of vibrational patterns are the basis for early 

approaches to vibrational phenomena. Following Chladni approach, Hans Jenny (1969), who 

coined the term cymatics as the study of wave formations, started exploring vibration and liq-

uids. Jenny was curious about the effects of vibrations in the acoustic and lower ultrasonic 

range. The rhythms and periodic systems in the living and non-living world interested the au-

thor, that defined cymatics as a way to reveal a “whole phenomenology of vibrational effects” 

(1969, 8). These authors inspired Alexander Lauterwasser’s to evidence the effects of sound 

vibration in water. Lauterwasser’s (2006) photography work with cymatics was a further de-

velopment in documenting vibrational patterns. Artistic approaches to vibrational phenomena 

include Finnbogi Pétursson’s ongoing work on sound frequencies. Pétursson provides a varie-

ty of experiences that combine visual perception, water, sound and light to make visible the 

amplification of sound. Circle (1991) was presented at The Living Art Museum in Iceland and 

consisted of a dark environment, a suspended loudspeaker over a pit full of water that produc-

es a sound frequency between 0 and 200 Hz (Fig. 103). A focal light highlights the loudspeak-

er, revealing a wave pattern with riffles on the water’s surface, forming regular circles at spe-

 
214 Energy can be light, electricity, heat, noise, electromagnetic radiation, radio waves or vibrations. 
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cific times. The focal light aids in visualising the reflections of the patterns on the wall in 

front. The second presentation of Circle happened in 2005 in The Reykjavik Energy where 

Pétursson used six loudspeakers for the same effect (artist’s website).  

 
Fig. 103 Circle215. 

In the following works Earth series (2009 to 2013) and Infra-Supra (2014), Pétursson contin-

ues to explore the visualision sound and by using adjacent loudspeakers, makes it possible to 

reveal additional phenomena, such as wave interference and attenuation (Fig. 104). 

 
Fig. 104 Earth216; Infra-Supra217. 

Sphere (2003) and Dream (2005) take a slightly different approach from the previous works. 

In this case, a bowl with water becomes the central piece, while the speaker is not visible. 

Exploring tones and creating soundwaves on the same frequency as brainwaves produced 

when one is sleeping and by illuminating the water bowl from below, such as illustrated in 

Fig. 105, the artist proposes a state of mind. In these works, Péturson aims at providing an 

 
215 http://www.finnbogi.com/work.php?p=90 accessed January 02, 2021. 
216 http://www.finnbogi.com/work.php?p=43 accessed January 02, 2021. 
217 http://www.finnbogi.com/work.php?p=28 accessed January 02, 2021. 
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emotional state in the viewer (and not just a perception of the sound physical aspect) aided by 

light reflections projected in the ceiling (artist’s website). 

 
Fig. 105 Sphere218; Dream219. 

Wave Rings (1998) by Nodoka Ui provided visualisation of sonic phenomena while offering a 

place for communication with water, questioning the role of water in public spaces (Ui 2003, 

284). In this case, water serves as a medium for sound communication between participants, 

who gather and interact around the installation220. Wave Rings consists of an eight-leg basin 

filled with water. Each leg had an infrared receptor that connected to a speaker. Eight loud-

speakers are submerged in the basin, placed at equal distance and connected to the sensors. 

When participants approach the sensor, it triggers sound that creates rings on the water (Fig. 

106). Moreover, when several participants approach, all sensors trigger sound and produce 

kaleidoscopic water waves at the basin’s surface (Ui 2003, 284).  

 
Fig. 106 Wave Rings221. 

A similar approach exploring frequencies and tones and their visualisation is Milch by Car-

sten Nicolai, a series of experiments developed in 2000. Milch explores the concepts of order 

 
218 http://www.finnbogi.com/work.php?p=74 accessed January 02, 2021. 
219 http://www.finnbogi.com/work.php?p=61 accessed January 02, 2021. 
220 This aspect of considering water as a medium for communicate is taken into consideration in the framework 
development and on the artwork’s conceptualisation in Chapter 4.  
221 http://archive.olats.org/africa/projets/gpEau/genie/contrib/contrib_nodoka_Eng.shtml accessed November 02, 
2021. 
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and disorder (Fig. 107). In the experiments, different frequency-oscillations of sine waves 

ranging from 10-150 Hz excited a surface liquid (in this case, milk). 

 
Fig. 107 Milch222.  

Wellenwanne (2001, 2003, 2008) is another work by Nicolai that follows a similar concept 

(Fig. 108), with four water containers excited by low frequencies continuing to explore vibra-

tion, order and disorder (artist’s website). 

 
Fig. 108 Wellenwanne223. 

Sonic Water (2013) takes these ideas further. A cymatics installation from Sven Meyer and 

Kim Porksen offers two different vibrational experiences (Fig. 109). The visitors can appreci-

ate the projected reflections or create their cymatics by introducing frequencies through voice 

(artist’s website). In this context, there is an external control of the vibrational dialogue 

through the input of the visitor voice which is visualised through water vibration. In Euonia 

by Lisa Park (2013), the vibrational dialogue is also present but with a different approach. In 

this piece, the water works as a medium to translate the artist’s brain states of attention and 

meditation. Park controls the cymatics intensity and consequently the visualisation output by 

achieving different states by enacting specific brainwaves (Theta, Delta, Alpha, Beta, Gam-

ma). The artist uses a commercial brainwave headset sensor (Neurosky) to detect the brain 

 
222 https://www.carstennicolai.de/?c=works&w=milch accessed January 02, 2022.  
223 https://www.carstennicolai.de/?c=works&w=wellenwanne accessed January 02, 2022. 
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frequencies and through custom-made software and neurofeedback translate them into sound 

(artist’s website).  

 
Fig. 109 Sonic Water224. 

According to Groth and Schulze (2020), many sound artists use approaches that focus on the 

physical aspect of sound. The authors point out their interest in “noise, electronic sine tones, 

sound waves, and natural phenomena, sound generated by musical instruments, from field 

recordings, or by human voices.” (2020, 4), focusing on a crucial issue that is inherent in the 

present research:  

artists reconstruct and deconstruct such sounds, or simply bring them forward 

and present them in a performance, installation, or recording in order to make 

the non-perceivable perceivable, or the unnoticed, noticed. (Groth and 

Schultze 2020, 5)  

While these experiments allow direct visualisation of physical phenomena, perceiving these 

vibrations in the human body is not frequent. Moreover, perceiving some of these vibrations 

as harmful, as explained by vibroacoustics, is not so developed in species other than humans 

and only began to be understood recently225. The following section addresses the aesthetic 

nature of noise and the potentially harmful aspects of sound (and vibrations).  

2.3.3 Unsound: invisible sound 

According to Novak (2015, 127), since Russolo’s manifesto The Art of Noises in 1913, the 

noise became “a modern aesthetic threshold”, developed and explored by musique concrète 

and later by sound art. Novak defines noise as “a material aspect of sound” and “an essential-

ly relational concept” where its specific qualities are hard to define (2015, 125-126).  

 
224 http://www.sonicwater.org/sonicwater.html accessed January 02, 2022. This work inspired Luciferina, an 
integral part of this work, detailed in Chapter 4. 
225 The approach to focus on vibrations while calling attention to the harmful aspect of vibroscapes inspired and 
informed the realisation and conceptualisation of the artworks detailed in Chapter 4.  
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Besides, noise depends on judgements. Noise is politically, socially, econom-

ically, ethically, historically, aesthetically determined and determining. Who 

decides? Who controls? Who defines? Who judges? Who excludes? Who is 

heard? Who is recognised? Who screams? Who suffers? Who is marginal-

ised? (Carmi, Cerwén, and Cobussen 2021, 198) 

Almo Farina describes it as an unintentional sound that masks foreground acoustic signals 

generated by any source, geophonies, biophonies or antrophonies and can be either random or 

regular, repetitive or unique (Farina 2014, 143). Moreover, it can be unwanted, unmusical, 

any loud sound or disturbance in any communication system (Farina 2014, 144). In ecological 

terms, noise is "pollution" that degrades the sonic balance of nature.” (Novak 2015, 129). In 

this sense, acoustic signals are essential for intraspecific communication (Hill et al. 2019, 

415).  

In the context of sound studies, noise acquires a capability of extending across different 

disciplines (Novak 2015, 125). What is considered underwater noise pollution, a negative 

force that interferes with ocean homeostasis and animal communication, acquires an aesthet-

ical place in sound art experiments. In this context, Carmi, Cerwén, and Cobussen’s (2021, 

193) To Noise manifesto define eight types of noise, two of them are relevant to mention. One 

is the environmental noise, such as traffic noise, aircraft noise, construction noise and under-

water noise. It connects to natural sciences, acoustics and soundscapes fields, with methods, 

such as quantifying noise as sound pressure level (SPL), which in turn may quantify an 

(un)healthy environment. The second is noise in art and culture, with examples which include 

noise music and sound art practices, while grounded on sound studies, musicology and sound-

scapes (Carmi, Cerwén, and Cobussen 2021, 194).  

Noise excludes, but also includes. Noise is loud, but can also be silent. Noise 

creates affects and prevents affecting. Noise impedes meditation, but simul-

taneously makes meditation possible. Noise takes place against one’s will, 

but can also be actively sought. Noise usurps space and control, but can also 

make any appropriation impossible. Noise creates an atmosphere; noise is an 

atmosphere. […] Noise is ambivalent and undecidable, and because it is am-

bivalent and undecidable it is interesting and requires our permanent atten-

tion. (Carmi, Cerwén, and Cobussen 2021, 196) 

Further, associated with noise is the concept of liminality, of a threshold where one can con-

sider “noise as a positive force, questioning, challenging and/or disrupting a status quo in or-

der to bring it to its limits, in order to establish something new.” (Carmi, Cerwén, and Co-

bussen 2021, 196). In this sense, the threshold is related to the human hearing range (Fig. 
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110). However, the other frequencies are crucial for other species. In this sense, Steve Good-

man defines infrasound as leaky, sub-bass frequencies under the auditory threshold of 20 Hz, 

often felt in terms of tactility or organ resonance instead of hearing. Ultrasound is a direction-

al, high-frequency vibration above the auditory threshold of 20000 Hz (Goodman 2010, 198).   

 
Fig. 110 Sound frequency range (Goodman 2010, n.p.). 

In this context, Carmi, Cerwén, and Cobussen (2021, 197) explain that often the infrasounds 

are inaudible to the human hearing range arguing that “just as silence can be noisy, noise can 

also be silent, that is, inaudible.”. Moreover, they point out the 7 Hz frequency, the resonant 

frequency of the body’s organs, as the most dangerous for human beings. Experiencing infra-

sounds at high volumes can have consequences affecting the central nervous system (with 

symptoms ranging from disorientation, anxiety, panic, bowel spasms, nausea, vomiting and 

eventually organ rupture) and if the exposure is prolonged, they may even cause death (Car-

mi, Cerwén, and Cobussen 2021, 197). Goldsmith (2012, 188) discusses further these effects 

in humans, particularly ultra and infrasound and points out the medical uses of these frequen-

cies. 

So, instead of reducing the discourse on noise to a discourse on loudness, it 

might be necessary to expand the terminology and think of vibrations, fre-

quencies, intensities, resonances, (dis)harmonies and so on. (Carmi, Cerwén, 

and Cobussen 2021, 198) 
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In the context of war and sonic attacks, Goodman (2010, xiv) describes the impacts of rip-

pling of the shock waves (normally associated with any kind of sound deployments) as activi-

ties that have the power to affect how a population feels as well as “their collective moods or 

affects”. The author focuses on environment / ecologies where sound creates an immersive 

ambience that can induce fear or anxiety, thus producing a negative emotion or “bad vibe”.  

This sonic capability to influence the mood is pointed out by Goodman (2010, xiv) as the af-

fective tone. The author uses the term affect as “the potential of an entity or event to affect or 

be affected by another entity or event” (Goodman 2010, xiv). The acoustic violence of vibra-

tion is the missing dimension in investigating how sound modulates affect. Goodman refers to 

this dimension as the politics of frequency. By turning and focusing on vibration, it is possible 

(and necessary) to start the investigation on the not audible ranges of infra- and ultrasonic 

dimensions of unsound – the inaudible for humans. It refers to the auditory perception where 

sound is inaudible but still produces neuroaffects or physiological resonances. Thus, research-

ing the politics of frequency present in the invisible zone of the unsound, a zone that has had 

growing interest by commercial, military, scientific and several artistic fields is also vital in 

underwater environments. Goodman theorises between politics of noise and silence by under-

standing vibration as micro rhythmic oscillations.  

From vibes to vibration, this is a definition that traverses mind and body, sub-

ject and object, the living and the nonliving. One way or another, it is vibra-

tion, after all, that connects every separate entity in the cosmos, organic or 

nonorganic. (Goodman 2010, xiv) 

In another position towards vibration, Nina Sun Eidsheim’s book Sensing Sound contraposes 

that perceiving sound is based only on the classical aural mode rejecting that sound is a fixed 

entity. The author investigates theoretical and participatory methods of underwater singing or 

cases where singing does not engage the vocal cords. Eidsheim refers to Cage’s inclusion of 

all sounds, including silence and panaurality and argues for an extension of the aurality to the 

tactile, spatial, physical, material and vibrational sensations that are key to completing the 

core of all music (Eidsheim 2015, 8). For Eidsheim (2015) it is vital to question the conven-

tional parameters of sound on which one relies by focusing instead on vibration, transmission 

and transduction. Moreover, because the figure of sound produces a listening practice and a 

subject position that can be perceived within a particular mode, it is challenging to imagine 

other approaches. Therefore, Eidsheim (2015, 9) proposes a vibrational theory of music and 

sound under vibration as an alternative analytical framework to the traditionally offered by 

the figure of sound. In addition, it approaches the concept of transferable energy as pulsating 
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through and across material and transforming as it adapts to and takes on various material 

qualities (2015, 16).  

Hence, applying these concepts of the unsound, the politics of frequency and the transfer-

able energy to embrace other species and environments, such as the underwater context, is 

critical to understanding the impacts of noise pollution. Indeed, Buscaino et al. point out a 

relevant detail: acoustic energy can propagate beyond any no-entry zones of the so-called ma-

rine protected areas (MPAs). Initially, the development of the Mediterranean MPAs was to 

prevent their biodiversity from being deteriorated by human activities (above all, fishing) 

(Buscaino et al. 2016, 2). However, noise pollution has been at levels that cannot be avoided 

since sound travels beyond these limits despite being protected areas. In this context, Wil-

liams et al. (Rob Williams et al. 2015, 154) already suggested including ocean noise to the 

threats that should concern the application of Marine Protected Areas. 

2.4 Chapter conclusion 

By analysing the selected artistic approaches, one way of characterising them is according to 

their level of sensory stimulation. On the first level of sensory stimulation, most of the works 

focus on the auditory level presenting listening experiences with previously recorded audio. 

Either as multichannel pieces (Spring Bloom in the Marginal Ice Zone), 3D sound fields (Mi-

croclimates III-IV) or as site-specific public art (Sub Aqua). These artists try to connect audi-

ences with specific natural places that are somehow difficult to access to the listener. Conse-

quently, their goal is to convey opportunities for people to experience these places through 

their sounds as if they were there. Additionally, the documentation of endangered natural sites 

also acts as a sonic memory of places.  

Another example is direct listening in real-time. Either through hydrophones and head-

phones, such as in Ocean Listening or with specialised instruments for underwater listening 

like the oar in Through the bones, that require attentive listening and a connection to the place 

in the exact moment in time. These approaches enact an emotional connection to places 

through a deeper understanding of site and sound as a unifying experience226. Other significant 

projects that reinforce these ideas of connection include the Biosphere Soundscapes project 

(ongoing) or Hidrology (2017) from Leah Barclay. 

Other works added a second level of sensory stimulation, including a visual layer and pre-

sented the listener with audiovisual experiences. Therefore, combining sound and visuals, the 

 
226 These approaches were considered to develop #switchoffandlisten, an integral part of this work, discussed in 
detail in Chapter 4. 
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audience is challenged with another level of immersion through synesthetic perception. Ex-

amples illustrating these ideas include Aquatocene and the case of specific dedicated immer-

sive audio contexts, such as in the Eco-acoustic theatre. Further, the case of N-point and other 

scientific collaborations with soundscape data, like in Mare Balticum provide another level of 

understanding environments by conveying meaning to the data presented and creating aware-

ness of environmental issues. In addition, some mixed media art approaches challenge the 

audience personally, creating a new reality (or extending it), as seen in The Coral Empathy 

Device. This work used an individual head structure where the participant is immersed in a 

narrative of sound and video, fostering self-connection with a place that faces environmental 

risk. Consequently, it fosters a sensitisation of the participant through deep involvement in the 

piece.  

In Noise Aquarium an extra level of engagement allows the participants to control visuals 

and sounds, thus creating a dialogue between audience and artwork. In addition, offering a 

deeper connection between people and place through a complete understanding and experi-

ence of its sounds, the microorganisms that inhabit and the noise challenges they face. In this 

sense, it was critical to include the sensory side of ocean soundscapes in the quest for a deeper 

comprehension of underwater noise pollution, how one can feel it and understand it. There-

fore, exploring vibrations, disturbances and particle motion, providing the sensation of being 

underwater, the physicality of underwater sound and consequently, the feeling of touch be-

came essential. 

Moreover, artworks that explored the vibrational aspects of sound and sound phenomena, 

such as Pétursson’s works, revealed medium disturbances and visual elements of low-

frequency sound. Wave Rings, Milch and Wellenwanne, proposed a similar goal to perceive 

and visualise the medium interference by approaching order and disorder. Alternatively, in the 

case of Wave Rings, have a more social approach aimed at connecting people through interact-

ing with water while creating awareness for the importance of water. However, the vibrational 

aspect in these works did not translate additional meaning, except for revealing the physical 

aspect per se in the context of the medium. In this sense, simple observation of the works aids 

understanding the physical phenomena. In addition, Sonic Water and Euonia add specific 

meaning to the physical aspect of cymatics by introducing a control element. The participant is 

no longer only an observer, but it interferes with the vibrational phenomena dependent on in-

teraction. Either by using the participant’s voice in the case of Sonic Water or the brain state 

of the artist in Euonia, these works transfer additional information through the medium that is 
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not only an observable physical phenomenon but is passable to be controlled transmitting a 

message and interpreted further.  

As mentioned before, the framework for developing the practice-based research artworks 

proposed a third level of sensory stimulation. Consequently, the proposed artworks are in-

formed by the vibrational aspect of underwater sound but framed under an ecological perspec-

tive. Understanding vibration and particle motion as a vital component in aquatic life, com-

bined with being immersed and sensing the sounds not only from the ears but from the body, 

unfolds another level of sensorial immersion, synaesthesia and emotional connection. Moreo-

ver, it aims at providing a closer sensation and awareness of these places’ vibroscape ecology. 

Furthermore, the artworks convey the experience of underwater soundscapes, their vibrational 

aspects and potential sources of disturbance while communicating the ecological problem of 

anthropogenic noise pollution.  

The present research focused on developing strategies to explore the concept of transfer-

able energy and reveal phenomena of the unsound through artistic practice, searching for 

forms of noise pollution awareness. In this sense, the practice-based research artworks support 

these ideas applying them to perceive the vibroscape ecology of the aquatic world. These ide-

as set the starting point for our further exploration of the vibrational aspect of underwater 

sound and reveal its potential harm in aquatic environments through artistic work. 
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3 Framework and key concepts: artistic strategies 

The present chapter covers the theoretical framework’s main concepts and defines creative 

strategies that inform the practice-based research artworks. The approaches include sound and 

sensory studies, soundscape composition and contemporary ecological art practices based on 

acoustic ecology and the emerging discipline of ecoacoustics (including approaches from bio-

tremology and vibroscape ecology). An interrelated framework based upon vibrational phe-

nomena is proposed by examining the works presented in the previous chapters. It extends 

beyond the scope of aural and visual spheres by adding sensory and haptic elements. Moreo-

ver, developing the perspectives offered by these fields alone and proposing a multidiscipli-

nary approach by integrating the sense of touch, vibration and particle motion, often only per-

ceivable on microscopic levels, became critical. To answer the initial question this research 

aimed at answering on how one can use artistic means to convey the experience of underwa-

ter soundscapes and their human disruption, a practice-based research approach to start the 

investigation was led. It included framing these concepts and theories by focusing on the fol-

lowing objectives:  

1. Connecting people and underwater environments,  

2. Communicating the problem of noise pollution,  

3. Exploring the field of acoustic ecology and ecoacoustics in artistic creation.  

The artistic strategies examined in the previous chapters focused on revealing beauty, break-

ing art boundaries, calling attention to particular (damaged) places, exposing the less visible 

aspects of a place or remediating and protecting landscapes and environments. Concerning the 

use of soundscapes, approaches on the vibrational side of soundscapes are lacking, while the 

particle motion aspect of underwater soundscapes was also missing. Considering this and ex-

ploring the potential harms of introduced motion and vibration associated with noise pollution 

became essential in the artistic approach. Some artworks are explicitly created to explore a 

particular phenomenon on underwater soundscape disruption and are supported through the 

methods from artistic activism practices, such as:  

1. Reveal a problem or a given reality, making it visible,  

2. Make audiences feel a particular issue, involving and engaging the community,  

3. Appeal to the emotional side (ecology of æffect),  

4. Educate and inform to eventually create awareness, fostering nature-connectedness.  
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3.1 Artistic creation 

Rui Penha discusses a mode of reality clarified by art, which is inaccessible to science, pro-

posing that artistic creation can provide the setting for understanding such reality (2019, 3). 

Moreover, the author defines artistic creation as a highly specialised activity that engages with 

research-like activities but clearly distinguishes it from research or development. While artis-

tic creation contributes to the original artwork itself, the contribution to knowledge must fur-

ther inquire what kind of knowledge artistic creation can provide and if that additional 

knowledge is exclusive to, or at least better attained by artistic creation (Penha 2019, 4-6).  

Similarly, according to Borgdorff, Peters and Pinch, a new convergence between artistic 

and scientific modes of knowledge and making has been growing in the last decades (2020, 

1). Science and technology studies (STS) has been developing since the 1960s, in many ways 

paired with the growing environmental crisis.  

Artworks and artistic practices do something in the sense that they contribute 

to our knowledge and understanding of the world. (Borgdorff, Peters and 

Pinch 2020, 4)  

Borgdorff, Peters and Pinch (2020, 4) suggest three main aspects of artistic research projects: 

experimentation, involvement, and research findings that must be analysed and interpreted. 

Experimentation and investigation are mainly characterised by making and performing and 

usually connects with the studio-based practice. Its aims are focused on saying something, 

conveying content and share information. Therefore, the person conducting the research 

should be deeply and personally engaged, participating actively (artistic research is participa-

tory research). In addition, the results should have a theoretical contextualisation to interpret 

and frame the research in other fields.  

The key for artistic research that will distinguish from other types of research is that art-

works either in the form of concrete, material artefacts to ephemeral performances or creative 

interventions are expected outcomes of the research – in our case, the practice-based research 

artworks. However, the material product is not considered the research itself as it is neither 

the documentation of the process in audio or video. Therefore, there is the need for the inves-

tigation leading to new insights that artists should effectively share. Borgdorff, Peters and 

Pinch (2020, 5) propose the intersections of artistic research practices and science and tech-

nology studies as knowing spaces. Moreover, they discuss art and design practices as focused 

on producing knowledge based on highlighting the role of improvisation, creativity and in-

vention by putting “embodied knowledge in the central stage, as well as material engagement 

and forms of sensory perception” (2020, 7). 
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The need for hybrid forms of publication and dissemination that do justice to 

the non-verbal, non-propositional nature of research outcomes is felt both in 

artistic research and STS. (Borgdorff, Peters, and Pinch 2020, 8) 

These unconventional or hybrid knowing spaces are pointed out by Borgdorff, Peters, and 

Pinch (2020, 8) as exhibitions, writing poetry, simulations, reciprocal human-animal interac-

tions, art-science interactions or activism and participatory methods. Likewise, artists start to 

engage in the same issues that science studies engage in, but rather than publishing papers, 

they communicate their results and ideas into physical and tactical objects (2020, 10). Fur-

thermore, these approaches leave room for unexpected outcomes, a crucial part of the creative 

process. In the employment of microscope, Henry Baker (1753, 236), already related several 

scientific discoveries that happened due to occasional lab accidents, pointing out to their im-

portance as prompting unexpected outcomes.  

In this line of thinking, Penha proposes artistic creation as crucial for providing experien-

tial knowledge or the know-what-it-is-like offered by the arts (2019, 10). Furthermore, it de-

velops the concept of an artship227, based on the ideas of developing a friendship, for one’s 

relation with an artistic work (Penha 2019, 21). 

Jim Cummings (2007, 9) suggests three general frames for revealing the synergies be-

tween art and science. One is the interpretive function of art, which facilitates science under-

standing or can express scientific aesthetics in ways people can better embrace, sharing scien-

tific findings through art practice. Another is the art inspired by science, with the goal of pure-

ly artistic output with no intention of sharing any scientific data. Lastly, the art-science bond 

where scientific-technological tools can drive art presentation or science fundamentals chal-

lenges the creative proposal. In this sense, sound art is at the edges of these approaches, offer-

ing an opportunity for “framing questions about what science might look at and listen for” 

(Cummings 2007, 9). It explores how listening, recording and soundscape composition offer 

paths on how artistic practice can actively participate in scientific research. Furthermore, with 

the same power as a scientific paper, soundscape compositions are realised to inform general 

interested audiences: 

This is sound art that both presents empirical scientific data in a way that can 

engage the public, and frames new questions or hypotheses that are worthy of 

further scientific investigation. When fully embraced, this approach produces 

soundscape compositions that are meant to be as richly informative as a sci-

 
227 See Penha (2019, 13-29) essay On the reality clarified by art. 
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entific paper or in-depth essay for a general interest audience. (Cummings 

2007, 9) 

Accordingly, David Dunn questions the opportunity for artists to contribute towards scientific 

thinking, proposing that artists are “best at presenting the facts of nature as revealed by sci-

ence, interpreting those and disseminating to a broader public” (Miller 2007, 14). This aspect 

is probably due to the author’s work and extensive collaboration with scientists. For Dunn, the 

vital role of arts is to interpret science, disseminate it to the world, and further develop that 

listening to the environment is now meaningful and communicative. By accessing the acous-

tic evidence that emanates from the world, one may predict the future of these places (Miller 

2007, 17). Also, for Dunn, “the sound we hear is only a fraction of all the vibrating going on 

in our universe. What we do hear is the result of a dance between the world and how we are 

made.” (Dunn 2001).  

Considering Marcel Cobussen’s words (2021, 291), this research uses “methodology as a 

doing, a gathering, a connecting, or a way to encounter unknown unknowns”. Moreover, quot-

ing Gary Peters, Cobussen proposes that “research in and through sound art is methodical ra-

ther than methodological as it is developed from work to work and from moment to moment” 

(quoted in Cobussen 2021, 292). By developing experimental artworks revealing sound dis-

turbances and vibrational aspects of underwater environments, information for the research is 

collected while potentially creating, as proposed by Penha, artships between the audience and 

artworks. These artships aim at fostering emotional affinity with the underlined message these 

artworks communicate. 
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3.2 Science communication projects 

Reflecting on the presented ideas, it makes sense to mention and briefly discuss the sci-

ence communication projects developed during the international exchange at the IGB Leibniz 

Institute of Freshwater Ecology and Inland Fisheries228. These works illustrate these ideas of 

connection with the underlined message. The participation and engagement in several science 

communication events on underwater noise pollution aimed to connect communities to the 

noise pollution issue and are presented as strategies to foster emotional affinity.   

1 - Langer Tag der Stadt Nature  

An underwater listening station was provided with several aquariums (Fig. 111). The partici-

pants could hear different types of sound sources underwater (biological, geologic and an-

thropogenic). The aquariums had hydrophones inside capturing the real-time sounds and the 

participants could also interact with the water, stones and sand to create sounds. This activity 

was aimed at connecting the local community and underwater soundscapes and sources of 

noise pollution. It was realised at the open-air cinema of the Naturtheater Friedrichagen in 

Berlin, Germany.  

 
Fig. 111 Underwater listening station. ©Angelina Tittmann. 

2 - Berlin science week I – Museum für Naturkunde video contest 

The IGB Institute was challenged to produce a science communication video that translated 

and addressed a particular research topic in a live show at the Berlin Science Week at Muse-
 

228 Described in Chapter 4 (section 4.8.2). 
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um für Naturkunde (Fig. 112). A video discussing anthropogenic pollution affecting freshwa-

ter ecosystems, including underwater noise and artificial light pollution, was produced in col-

laboration with the artist Kat Austen. The contest was launched by Friedrich Liechtenstein 

and included the Rutenhirse / Chinaschilf plant as the video’s protagonist. The event was or-

ganised by Paul Drude Institut, directed by Carsten Hucho and Owen Ernst and hosted by 

Friedrich Liechtenstein under the context of the Berlin Science Week. 

Credits: Francisca Rocha Gonçalves, AQUATAG project, led by Markus Venohr; Kat Aus-

ten, ACTION project; Paul-Drude-Institut für Festkörperelektronik (PDI) in the context of 

Science Show 2021. BY-NC-SA. 

Online video229. 

 
Fig. 112 Blumen! – Die Wissenschaftsshow. 

3 - Berlin Science Week II - Museum für Naturkunde underwater listening station 

In a similar approach to the activities developed for the Langer Tag der Stadt Nature, an un-

derwater listening station with natural sounds of water and noise pollution was developed for 

the Berlin Science Week at the Museum für Naturkunde. Once again, the idea was to share 

 
229 https://www.igb-berlin.de/en/videos/blumen-science-show-pollution-affecting-freshwater-ecosystems ac-
cessed January 22, 2022. 
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the IGB research topics on forms of anthropogenic interference in freshwater ecosystems 

within the population. Inspired by the activities developed in Croatia230, a Suminagashi station 

was also included to show the sound interference of some frequencies in water (Fig. 113).

 
Fig. 113 Underwater listening station. Suminagashi station. 

  

 
230 Detailed in Chapter 4 (section 4.5). 
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3.3 Key concepts 

The key concepts that served as a base for the theoretical framework in this research include:  

Jean-Paul Thibaud’s definition of ambience,  

Paul Wesley Schultz’s model of inclusion with nature,  

Stephen Duncombe and Steve Lambert’s ecology of æffect231.  

These three main threads attempt to accomplish different yet interconnected aims and form 

the base for developing the artistic outputs. One thread is represented by the concept of ambi-

ence, which connects to place attachment and in this case, it is based on the extensive under-

water soundscape recordings realised through the four years of this work. The recordings are 

then used in two directions: as tools for connecting with places, exploring their sounds and 

engaging with its ambience towards developing emotional connections or acquiring valuable 

ecological information about the place. It relates to the concept of a sound timestamp of a 

particular place as its sound heritage and how the evolution in time and the landscape altera-

tions can inform biodiversity indexes or ecological population trends.  

A second thread is the realisation of artworks that provide inclusion with nature. Inspired 

by previous approaches from scholars, artists and scientists, underwater soundscape record-

ings are used as raw materials to convey creative experiences through outputs that aim at con-

necting people and nature while revealing noise pollution in particular aspects. Moreover, the 

goal is to merge the fields of art and science by creating a channel for artistic works to foster 

science communication through nature-connectedness. The third thread considers the ecology 

of æffect, by providing the experience and perception of the vibrational aspect of soundscapes, 

the interpretation of its impacts, while exploring them into the development of artistic work. 

This framework around which the research was based connects the concepts of ambience, 

nature-connectedness and the ecology of æffect, while the artworks developed aim at intro-

ducing a new sonic culture based on vibroscapes and sensory ecology. These ideas set the 

base for developing the design methodologies and artistic approaches towards realising the 

creative artworks. Thus, this research proposes acoustic ecology and ecoacoustics as valuable 

innovative tools for soundscape exploration in an artistic context to foster emotional affinity 

with underwater environments.  

3.3.1 Ambience 

The concept of ambience proposed by Jean-Paul Thibaud focuses on the world of sounds to 

perceive and understand places. Thibaud defines an ambience as a:  

 
231 Æffect arises from joining the words affect and effect and is detailed in the following section. 
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space-time qualified from a sensory point of view. It relates to the sensing 

and feeling of a place. Each ambience involves a specific mood expressed in 

the material presence of things and embodied in the way of being city dwell-

ers. Thus, ambience is both subjective and objective: it involves the lived ex-

perience of people as well as the built environment of the place. (2011, 1) 

Thibaud (2011, 1) explores what is possible to learn when one listens, pointing out the inher-

ent multisensoriality of ambiences, referring to them as a “complex mixture of percepts and 

affects, a close relationship between sensations and expressions”. In this sense, the author pro-

poses three different directions for connecting with an ambience from a sonic perspective: 

tuning into an ambience, unfolding of an ambience and situating within an ambience. 

3.3.1.1 Tuning into an ambience 

The tuning into an ambience relates to how one perceives being part of a place and how if 

feels in tune with it. A more general approach is to consider the tone of a site (as an affective 

tonality). In a certain way, it is how one’s body resonates with vibrations and frequencies of 

that place, like a mode of interacting with the environment focused more on sensation than 

perception. It relates to when one enters a place and senses it. In this sense, it can be calm or 

vibrant, bright or dark, cold or warm, scented or not. Therefore, an ambience relies strongly on 

the mode of immediate communication with the world of sensory experience (Thibaud 2011, 

6). Moreover, the author explains that sound can embody this mode of the sensory experience 

of an ambience: 

With sounds – as with ambiences – we do not experience the world from the 

outside, in front of us, but through it, in accordance with it, as part of it. The 

sensing object is nothing but a resonant body that gets in tune and in sync 

with his environment […] with the idea of resonance, the world of sound 

makes explicit the very power of attunement to an ambience. It helps to de-

scribe the very process by which I feel and sense the world. This may be why 

sounds – like ambiences – are so close to affective and emotional experience. 

(Thibaud 2011, 7) 

In this context, Birgit Cold (2016, 49-51) points out the field of environmental aesthetics232 to 

help understand why one feels good in and simultaneously by specific environments while 

feeling indifferent and bored in others, explaining that natural environments have a positive 

effect on well-being and health. Eivind Kasa connects it with atmosphere, a phenomenon and 

 
232 Since the age of Enlightenment, aesthetics has been defined the science of sensual knowledge. 
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concept belonging to natural aesthetics. Kasa further explains that creating an atmosphere is 

fundamentally a sensual process (Kasa 2016, 104).  

3.3.1.2 Unfolding of an ambience 

Unfolding of an ambience involves positioning sound with time, considering sound as a gen-

erative process and a collective dimension. In this sense, Thibaud defines time not as an addi-

tional property of sound but as its very nature. Moreover, Thibaud (2011, 8) questions that 

sound can “help us to record, document and describe the dynamics of an ambience”, claiming 

that time does not stop when one records or listens to a place. Therefore, one feels the time 

passing by, evolving, developing, unfolding. In this approach, Thibaud considers sound as 

generative and the auditory world as active and generative: “an ambience is not only to be felt 

but also to be produced” (2011, 8). When one listens to an ambience, the formation, evolution 

and transformation process contributes to it, the activities that happen in that precise moment 

in that place233.  

Additionally, these activities contribute to the ambience: “Sound gives access to what is 

happening”, is a result of action as when “the rain pours and render audible some features of 

the environment that were silent until then” (Thibaud 2011, 9). Furthermore, the author points 

out that sound is an exceptional medium that reveals the social expression of an ambience. In 

this sense, sound as a collective dimension relates to listening to the unfolding of a “social life 

itself” or a way of living together by being closely connected with movement, gesture and 

action. In this sense, while listening to an ambience, one can hear its organisation, how people 

(or other organisms, if considering the underwater context) relate to each other, revealing a 

particular organisation mode:  

Emphasising the temporal, generative and collective dimensions of sound en-

ables us to study and to document the unfolding of an ambience. It brings us 

also to a socio-aesthetics of commitment that does not rely on mere contem-

plation and reception but also on active involvement in urban life. (Thibaud 

2011, 10) 

Approaching an ambience through the lens of its affective tonality helps on deeply perceiving 

and feeling part of an environment.  

 
233 These assumptions happen during the underwater recordings while witnessing the development of the sound-
scapes that evolve at that precise moment in time. 
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3.3.1.3 Situating within an ambience 

The case of situating within an ambience refers to sound as context-sensitive and its ability to 

distinguish the situatedness of unique ambiences234. It means that auditory cues can connect 

variables, conditions and circumstances that generate an atmosphere that can be further rec-

orded and analysed to accurately reveal the characteristics of the built environment allowing 

the sensory to articulate within the spatial, the social and the physical (Thibaud 2011, 11).   

While vision tends to implement too great a distance between the perceiver 

and the perceived, and while the olfaction tends to produce overly diffuse and 

volatile phenomena, audition can mix the affective with the cognitive, the 

universal with the singular in a very balanced way. (Thibaud 2011, 12) 

While Thibaud focuses mainly on urban ambiences, the same approach can be applied to the 

underwater context. Field recordings allow a deep understanding of underwater ambiences and 

their affective tonalities. The author’s design and experiment approaches may serve as a mod-

el for designing and experimenting with underwater soundscapes. In Thibaud’s practice, “am-

bience may be considered as the basis through which the sensitive world is configured day to 

day, or the field from which phenomena emerge and split up.” (2015, 39). Focusing on this 

sensorial aspect is crucial to start paying close attention to the sensory dimensions of places: 

light, sound, smell, air, and heat. The in-situ experience of place and ambiences through field 

recordings and field trips is critical to developing place attachment. Accordingly, place at-

tachment is a required, if not compulsory, first step towards fostering nature-connectedness.  

Seth Kim-Cohen offers another perspective on ambiences regarding the aesthetics and 

politics of sound art in Against Ambience and Other Essays (Kim-Cohen 2013). For Kim-

Cohen, the art of the 60s represented the end of art, with conceptualism bringing a distinct set 

of criteria that were no longer appealing to beauty, form, or representation. Instead, art be-

comes an active investigatory tool to inquire about politics, identity or art itself. Pointing out 

Brian Eno’s ambient music (where the foreground is music and the background is noise) and 

Timothy Morton’s idea of ambient poetics or ambience awareness, Kim-Cohen proposes am-

biences as an output of cultural processes, economic conditions, technological innovations and 

geopolitical discord (2013). Furthermore, Kim-Cohen’s perspective is to question the political 

consequences of exhibiting art as ambience by challenging its role and by going beyond the 

assumptions of ambiences as atmospheric, psychological or somatic functions. 

 
234 For example, listening to a characteristic keynote sound that makes it possible to identify its particular ambi-
ence. 
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3.3.2 Inclusion with nature: nature-connectedness 

According to Paul Wesley Shultz (2002), people who live in cities are “largely alienated” or 

disconnected from nature. Technology created even more distance between people and the 

natural environment (Chaudhury and Banerjee 2020). This aspect is particularly relevant after 

COVID-19 pandemic research235 that allegedly pointed to a need to re-evaluate the acoustic 

perception of nature. Aletta et al. (2020) confirmed the decrease in urban noise levels due to 

lockdown regulations in London. In this context, Maggi et al. (2021) realised a survey to un-

derstand the perception of the acoustic environment during the COVID-19 lockdown in Ar-

gentina, observing that most participants favoured the new acoustic environment. This aspect 

was due to the “decrease of mechanical sounds and an increase in biological sounds, associat-

ed with feelings of tranquillity and happiness” (Maggi et al. 2021, 3902). According to 

Schwartz, Glikman and Cook (2020), people’s interest in nature during the pandemic shut-

down was “nothing less than astounding” with rising fishing licenses or public and natural 

areas with high demand: “Sheltering in place during the pandemic has emphasized people’s 

fundamental need to connect to nature” (Schwartz, Glikman and Cook 2020, 1). Chaudhury 

and Banerjee (2020) pointed to the positive impact of a connection to nature on psychological 

well-being. That observation led to a surge in forms of strengthening this connection, such as 

ecotherapy-related techniques. These techniques are based on direct environmental or ecologi-

cal interventions (such as therapeutical horticulture or green exercise). The authors pointed to 

their use and importance during COVID-19, defending that our relationship with nature plays 

a fundamentally important role in our well-being. Different perspectives and theoretical mod-

els, such as the “Biophilia Hypothesis”236, highlight these relationships and point to the im-

portance of the aural relation to nature that can promote healing (2020).  

 

Also, in the psychological model for human inclusion with nature, Schultz (2002, 62) argues 

that the connection individuals make between themselves and nature will dictate their behav-

iours towards protecting it. Hughes et al. (2018) research also supported these findings. The 

authors (2018, 18) revealed that the connection to nature directly relates to the development of 

 
235 A parallel aspect of the COVID-19 pandemic research related to this dissertation is the crucial sonic changes 
in underwater soundscapes. There was a dramatic change in underwater noise, with ambient sound levels in busy 
channels dropping nearly threefold in the first twelve hours after the lockdown and an increase in animal com-
munication ranges. These aspects are supported by recent research that provides evidence of the positive impact 
of the reduction of noise sources on the marine environment. See Pine et al. (2021); Chahouri, Elouahmani and 
Oueche (2022) or Thompson and Barclay (2020) for more detailed information on this subject. 
236 The Biophilia Hypothesis is based on the word biophilia (love for life) and is proposed as the essence of hu-
manitarian ethics. It suggests that humans are genetically predisposed to be attracted to and appreciate nature and 
that their relationship with nature will impact their identity and personal fulfilment.  
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conservation behaviours and that connecting children to nature is crucial for future conserva-

tion practices. For Schultz, “The notion of being connected to nature is a psychological one” 

(2002, 67), while the extent of the human-nature relationship has cognitive, affective and be-

havioural components. Moreover, it focuses on “the understanding that an individual has of 

her place in nature, the value that s/he places on nature, and his/her actions that impact the 

natural environment” (Schultz 2002). The author’s definition of inclusion with nature implies 

three core components: connectedness, caring and commitment.  

3.3.2.1 Connectedness 

According to Schultz (2002), connectedness with nature is cognitive and related to what extent 

individuals believe that they are part of the natural world or how an individual includes nature 

(or not) within its cognitive representation of self237. 

3.3.2.2 Caring 

Caring for nature is affective and is related to what extent people care about nature. However, 

it starts from a point that there is already an emotional feeling towards nature. Moreover, to 

make this clear, Schultz gives the example of a romantic relationship and the sense of intima-

cy. In addition, intimacy may be one of the crucial aspects of a close relationship, which 

makes people care for each other (also, people can develop this caring feeling for an animal or 

a place). In this sense, emotion is crucial when understanding environmental attitudes and be-

haviours. Therefore, an emotional affinity defined by an individual’s bond with nature is con-

sidered the base for developing pro-environmental actions and commitments. The more time a 

person spends in nature, the more intimate their relationship becomes, just like two people 

become closer as they spend more time together and just as an artship develop when one de-

votes time to an artwork. 

3.3.2.3 Commitment 

Commitment to protect nature is behavioural. Assuming that individuals have a sense of con-

nectedness with nature and care for nature, they can be motivated to act in the best interest of 

nature. Similarly, as with a close relationship, commitment happens when a person invests 

time and resources into the relationship. One can attribute a commitment to nature when the 

person develops pro-environmental behaviours. An individual’s actions towards preserving or 

protecting nature are considered pro-environmental commitments.  

Schultz’s (2002, 70) critical concepts for inclusion with nature (connectedness, caring and 

commitment) explain the framework of human-nature relationships. The author suggests that 

 
237 See Schultz’s Inclusion of Nature in Self (INS) Scale (2002, 72). 
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without caring, commitment will not happen and that probably without connectedness, caring 

will also be absent238. Therefore, this means that if people’s connectedness with nature is im-

proved, it might lead to caring and commitments to preserve and protect the natural environ-

ment.  

3.3.3 Ecology of æffect: the power of artistic activism 

If emotional affinity is crucial for developing stronger human-nature relationships, as seen 

in Schultz’s model for inclusion with nature, how can it be reinforced? How can one influence 

new emotional connections between people and environments? Chapter 1 introduced artistic 

activist practices as crucial to creating emotional connections between people and natural en-

vironments. Duncombe and Lambert (2018, 63) further define artistic activism as a field of its 

own. It is not art and it is not activism per se, but instead a broad-spectrum field that intercon-

nects and informs one another, borrowing from their history, traditions, practices and inten-

tions.  

If art is an expression that creates affect and activism is an action that generates effect, 

what artistic activism aims at achieving is an affect that produces an effect or vice versa, but 

something that none of the two fields would achieve alone. Therefore, a new term emerged 

that connects the combined power of affect and effect: the ecology of æffect.  

For Barry and Keane, æffect clarifies the bridges between two historical modes of information 

capture: affect and effect. Accordingly, the authors define effect as “associated with a search 

for invariance and direct causation in the sciences” where affect is connected to “explorations 

of perceived and imperceptible felt differences in the arts” (2019, 98). 

Attention to the merging of the effects and affects arises directly and indirect-

ly from being-in-action with the world, and the benefits reach more than one 

collective that includes, but moves beyond, the human. (Barry and Keane 

2019, 98) 

Barry and Keane propose æffect as a way to “constantly attend to the complexity and inter-

connection of closed systems of meaning and open systems of life.” (2019, 19). Accordingly, 

Duncombe and Lambert propose artistic activism as a practice that generates æffect, a “dy-

namic hybrid which exists in the creative space between art and activism, and this is its pow-

er.” (2018, 64). The authors further explain that the primary goal of activism is an action that 

produces an Effect. However, finding such a clear goal for art is often more ambitious, chal-

lenging and not so direct. Experiences and life itself can be shaped by art as well as art can 

 
238 See Schultz’s core components of inclusion (2002, 69). 
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change ways of perceiving and viewing the world, but it can be a radically different impact 

between two individuals. An Effect is expected when we talk about activism implying change 

and an Affect is expected when we refer to art involving an individual impact. Art allows in-

spiration, imagination, seeing the unseen, alter perceptions, shock or provoke, but art (Affect) 

alone is not enough to foster political change (Effect).  

Nonetheless, activism has the power of action and often makes people gather for a cause 

to create an Effect. However, it will only work if people have an emotional connection with 

that cause (Duncombe and Lambert 2018, 64). In this sense, for Duncombe and Lambert, the 

term æffect tries to translate art and activism as being interdependent while complementing 

each other to create a more solid bond:  

We’re moved by affective experiences to do physical actions that result in 

concrete effects: Affect leads to Effect. And concrete effects have affective 

impact, generating personal emotion: Effect leads to Affect. We might call 

this complementary combination Affective Effect, or perhaps Effective Affect. 

(Duncombe and Lambert 2018, 64) 

Similarly, Marda Kirn (2020, 29) points out the equation: Cognition + Affect = Effect as the 

key to further developing ecological solutions. These ideas connect with Duncombe proposals 

of the æffect of activist art239. In Kirn’s point of view, “combining the affective power of the 

arts with the cognitive power of science and other disciplines amplifies the likelihood that 

people will understand, feel the urgency of, and act on climate change” (Kirn 2020, 29). Con-

necting with Penha’s ideas, Kirn points out the different outcomes of science (providing ob-

servable evidence or the what), the arts (providing the so what or what does it mean and why 

should one care) and the sustainability professionals (offering the now what, then what and 

here’s what) for finding appropriate solutions (2020, 29). 

To affect values, to create desire, to make people care about something, you 

have to affect hearts, bodies, unconscious dream lives and imaginations. And 

this is the work art can do so well. (Broockner quoted in Cheetham n.p.) 

Furthermore, Duncombe (2016) suggests that the combination of the affect created by the arts 

with the effect produced by activism is at the core of creating experiences beyond “moving” 

emotionally an individual. The author further explains that for an individual to decide to 

change their mind towards some particular issue, first, they have to be moved on doing so by 

some emotional stimuli: “before we act in the world, we must be moved to act.” (2016, 119). 

This concept connects with the Schultz model proposition for inclusion in nature where emo-
 

239 See Stephen Duncombe (2016) essay Does it work? The æffect of activist art. 
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tional affinity is vital for commitment. In this context, Duncombe (2016, 122) suggests many 

possible artistic activism goals, including fostering dialogue on a topic, revealing a reality or 

making the invisible visible. In this context, Barry and Keane add that: 

techniques of art (and broader notions of “creativity”) offer an embedded 

mode of learning, fully aware that how one observes the world is a mode of 

constructing the world. Therefore, measure must be dragged through art into 

the æffects of everyday life to include different values. (Barry and Keane 

2019, 104) 

In this context, developing artistic strategies that enhance knowledge on a specific subject of 

concern might prompt emotional affinity. Moreover, this connection might initiate and / or 

reinforce nature-connectedness, fostering a deeper inclusion within audiences and places. 

When creative strategies based on environmental artistic activism and ecology of æffect en-

hance an individual’s emotional affinity to nature, they might foster inclusion with nature and 

nature-connectedness, necessary engagements for an eventual development of pro-

environmental behaviours. 

 

 

Pro-environmental behaviour 

According to Van der Heijden et al. (1992, 6), to have environmental consciousness and 

awareness is sometimes not enough for developing an environmental action. The environmen-

tal consciousness concept involves three dimensions: the cognitive (knowledge about), the 

affective (involvement in) - which paired together constitute an environmental attitude, while 

the third is a readiness for action. An environmental behaviour is dependent on to what extent 

individuals are ready and prepared to take that action (Van der Heijden 1992, 6). Curtis, Reid, 

and Reeve (2014, 2-4) proposes that factors such as people’s values, beliefs and attitudes, 

awareness of consequences, self-concept or the ability to unfreeze habits can influence the 

development of pro-environmental behaviours. Moreover, the arts can play a role in develop-

ing such behaviours. 

Through communicating scientific and environmental knowledge the arts 

therefore appear to have a role in encouraging people to adopt proenviron-

mental behaviour. (Curtis, Reid, and Ballard 2012, n.p.) 

In this sense, the authors suggest that nature appreciation by valuing its aesthetic and intrinsic 

values might be fundamental in people’s conservation decisions. Additionally, the arts can 

encourage this appreciation (Curtis, Reid, and Reeve 2014, 3).  
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We suggest that the work of individual artists shapes the behaviour of citi-

zens by operating through one or more of the pathways and then influencing 

internalist factors such as a person’s values, beliefs, attitudes, knowledge, 

self-identity and habits, as well as some externalist factors such as physical 

structures and social norms. The degree to which a person responds to the 

arts depends on personal characteristics (e.g. gender, class, tastes, etc.), situa-

tion, institutional factors, as well as art type. The aggregation of individual 

behaviours leads to macro-level impacts on the environment. Knowledge of 

these impacts may in turn influence individual artists and their practice. (Cur-

tis, Reid, and Reeve 2014, 9) 

Artistic projects that involve communities and participation may eventually influence pro-

social behaviours and altruism. According to Curtis, Reid, and Reeve (2014), emotions can 

provide the setting for people to pay more attention to an event or a concern and, for this rea-

son, be more prone to remember that experience as long-term memory. Thus, emotions are 

crucial for enhancing environmental behaviour (Fig. 114). Moreover, from another perspec-

tive, ecological degradation can evoke different emotions in people, such as fear, sadness or 

anger, which can encourage developing pro-environmental behaviours240 (Curtis, Reid, and 

Ballard 2012).  

 
Fig. 114 Environmental behaviour influenced by the arts (Curtis 2009, 182). 

In this sense, ecological artworks can operate by emphasising physical innovation, transfor-

mation and restoration, inspiring socio-political activism or conceptually promoting ecological 
 

240 On the other hand, the author also mentions that emotions such as distancing or denial can also enable a de-
gree of comfortable inaction in some people. 
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values and perceptions (Wallen 2012, 237). Moreover, they often include scientific and tech-

nological evaluations of environmental problems towards presenting potential solutions 

(Cheetham 2018). Wallen points out ecological art as a promising field for the critical times 

the planet is undergoing. Further, it suggests that the arts can voice the environmental prob-

lems through an innovative, creative, inspiring approach appealing to an emotional side 

(Wallen 2012, 235).  

Taking these concepts, approaches and ideas as a framework to develop the design meth-

odology, the proposed artworks explore the relations between ecological artistic activism and 

nature-connectedness as a strategy to create experiences for individuals to connect with natu-

ral environments. These artistic strategies focus on improving one’s inclusion with nature 

while revealing a particular phenomenon related to the vibroscape ecology of the underwater 

world.  
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4 Practice-based research artworks  

The present chapter outlines the practice-based research artworks developed and created 

during this investigation during the four years of the PhD. It documents a selection of six 

works, including concepts, description, field recordings and additional information, such as 

technical or dissemination strategies. The initial approach is that artistic strategies based on 

acoustic ecology and ecoacoustics can foster emotional connections between people and un-

derwater soundscapes. The concepts presented in the previous chapter, in particular Thibaud’s 

ambience, Schultz’s inclusion with nature as well as Duncombe and Lambert’s ecology of 

æffect serve as the theoretical base for developing artworks with innovative, creative practices 

that explore the vibrational aspect of underwater soundscapes. By enhancing the understand-

ing of environments, their sounds and ambiences, one might reveal levels of perception of the 

underwater environment and their human disruption. Additionally, they foster underwater 

noise awareness, contribute to science outreach and aim at enhancing emotional affinity to 

inspire people to live in more harmony with nature.   

The artworks are presented chronologically to clarify the process and its evaluation. Fur-

thermore, documentation with additional materials, such as pictures, videos or sound record-

ings, is provided.  

4.1 Overview  

As briefly mentioned in the introduction, the Acousmatic Park sound installation, created 

right before the PhD in the context of the final thesis of my master’s programme, had a crucial 

role in clarifying my artistic direction and triggering the main ideas for the early development 

of this dissertation research. The following projects were developed during the course of the 

PhD and are the outcome of research through artistic residencies, workshops, performance 

opportunities and other creative, collaborative contexts, such as hacklabs and hackathons. 

Every project was based on the combination of the strategies described before (ambience, 

nature-connectedness and ecology of æffect) and addressed a core concept or phenomena of 

nature. The artworks were created with the intended aim of exploring a particular aspect or 

phenomenon in nature, specifically from the underwater environment. A first engagement in 

several field trips to record underwater soundscapes was essential. The fieldwork equipment 

(some illustrated in Fig. 115), included recorders (Sound Devices MixPre-6, Zoom F4, Zoom 

H4n), hydrophones (Aquarian Audio H2a, Jez Riley French custom-made hydrophones), Jez 

Riley French custom-made contact microphones, the passive acoustic monitor digitalHyd SR-

1 from Mar Sensing Lda, a LOM geophone, a Shure MOTIV MV88+ microphone, Audio 
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Technica headphones and a waterproof camera GoPro Hero3. The field trip recordings were 

crucial for the attuned situatedness and experience of the place. Hence, the procedure was 

repeated for all the artworks241. They were also the basis for the ecological evaluations and 

helped me to select the particular phenomena that I was interested in exploring. The attach-

ment to and connection with recording places were achieved through this approach. The field 

recordings were crucial tools to deepen the knowledge of particular aspects of the selected 

locations. Additionally, as every artwork includes field trips to record underwater sound-

scapes, and the field recordings are considered as auditory memory of places, they are availa-

ble and accessible to listen to online and are listed in the Appendix 1. 

Concepts such as place attachment, attunement, synesthetic perception or embodiment be-

came crucial for developing further creative practices. They were considered during the re-

search phase, the decision on what phenomena to explore, the creative development on reveal-

ing something about the ambience and, finally, the development of the experiences. Further-

more, the proposed artworks were included in the artistic project ØSAW – Ocean soundscape 

awareness242 launched in 2019 as complementary to the PhD with the primary goal of under-

standing underwater soundscapes through acoustic ecology and ecoacoustics as well as raising 

community awareness of the importance of underwater sounds and their human disruption. 

4.2 Luciferina  

Title: Luciferina. 

Technique / Materials: audiovisual installation / MacBook Pro, soundcard Focusrite Scarlett 

2i4, Enttec DMXIS 70570 USB to DMX interface, laser projector Cameo LUKE 700 RGB, 

amplifier Mark M360, speaker cones 100 watts 4 Ohm, Adam Sub 7 active Subwoofer, 

smoke machine, acrylic, water, mirrors.  

Software: Ableton live 10243, Reaktor 6244, DMXIS245. 

Dimensions (approx.): 4 x 4 x 6 meters. 

Date: 2019. 

Locations: Openfield Creative Lab Porto, Portugal; >TOP Lab Berlin, Germany; Fabbrica del 

Vapore Milan, Italy; Reboot Festival Lisbon, Portugal. 

 
241 For acquiring additional knowledge in fieldwork strategies, participation in a wildlife recording workshop 
with Chris Watson and Jez Riley French at Wildeye in December 2017, Norfolk, England, was fundamental. 
242 ØSAW - Ocean Soundscape Awareness was developed as an artistic platform to share content and artworks 
realised during the PhD.  
243 https://www.ableton.com/en/live/ accessed January 02, 2022. 
244 https://www.native-instruments.com/en/products/komplete/synths/reaktor-6/ accessed January 02, 2022. 
245 https://www.enttec.com/product/legacy/legacy-products/dmxis/ accessed January 02, 2022. 
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Synopsis: Luciferina is a laser and sound installation that explores how noise pollution can 

affect the phenomenon of bioluminescence246, a form of underwater communication through 

light emission. It represents the beginning of approaching underwater soundscapes as well as 

the study of motion and vibrational aspects in water environments. It sets the starting point on 

the thinking process on particle motion as the additional component of sound other than the 

sound pressure level. The concepts and ideas emerged after realising a workshop on biolumi-

nescent algae at >TOP lab247 in Berlin, led by Mirela Alistar. 

Soundscape composition248. 

Online video249. 

The soundscape composition and the online video are presented here so that the reader can 

first engage with the final work and then proceed to its explanation for a better comprehen-

sion of the overall project. The following artworks adopt the same strategy. 

4.2.1 Introduction to bioluminescence 

Two primary forms of communication are vital in the ocean: acoustic energy and light emis-

sion. Most marine animals will interact with their environment by sensing sound, vibration or 

acoustical energy. The information they get from the background noise allows them to recon-

struct an image of the environment, illuminating these places sonically as it enables them “see 

their environment through sound” (Stocker 2013, 111). But there are many other species 

where the predominant communication form is light emission or bioluminescence. According 

to Haddock, Moline and Case (2010, 443-444), bioluminescence is essential for many marine 

organisms, in which they depend for vital functions from defence to reproduction. Therefore, 

organisms that live in deep-sea environments deprived of light, such as planktonic organisms, 

use it widely and more than benthic or shallow species. However, Harvey (1940) explains that 

it also occurs in sea surface organisms, such as the Noctiluca species. Some luminous animals 

require mechanical agitation, stimulation or disturbance to generate light. Haddock, Moline, 

and Case (2010, 445) explain that for bioluminescence to happen, there is the need for a 

chemical reaction to produce light: the oxidation of a light-emitting molecule (the luciferin) 

combined with a catalysing enzyme (a luciferase or a photoprotein).  

 
246 A form of chemiluminescence in which unique compounds manufactured by luminous animals are oxidised 
with light production (Harvey 1940, 121); The emission of visible light by an organism as a result of a natural 
chemical reaction (Haddock et al. 2010, 444). 
247 >TOP lab is a transdisciplinary project space run by artists, researchers and activists since June 2002 and 
includes a project space, a bio lab and a web server.  
248 https://soundcloud.com/sininho/sets/soundscape-compositions accessed November 02, 2021. 
249 https://vimeo.com/346374103 accessed November 02, 2021.  
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4.2.2 Field recordings  

Recording locations included Leixões Port, Leça da Palmeira at the marine shore (Fig. 115 

and Fig. 116) and Tejo River between Cais do Sodré and Cacilhas, Portugal. The goal was to 

collect anthropogenic soundscapes that included different vessel sounds such as cargo ships 

and smaller boats, recorded from short and long distances, underwater and above. The work 

also includes recordings from sound archives of the Cornel Lab of Ornithology, underwater 

soundscapes recorded through collaborations with LSTS (Renato Mendes), FEUP, INESC 

TEC and fish sounds kindly provided by ISPA (Clara Amorim e Paulo Fonseca). Selected raw 

sound files can be assessed online250. 

 

 
Fig. 115 Field work equipment. 

 
 

250 https://soundcloud.com/sininho/sets/raw-field-recordings accessed January 02, 2022. A list of the location 
places where the raw recordings were realised is detailed in the Appendix 1. 
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Fig. 116 Field recordings. Leça da Palmeira marine shore, Porto, Portugal.  

4.2.3 Description 

The work is based on the understanding that mechanical agitation introduced by anthropogen-

ic activities may affect the aquatic organisms’ homeostasis. Moreover, the goal was to under-

stand how anthropogenic sounds mask critical frequencies in underwater biological commu-

nications while focusing on the particle motion aspect of sound. In this sense, in Luciferina, 

the exploration of sound disturbance aims at being a metaphor for the threats marine organ-

isms face nowadays (Rocha-Gonçalves and Carvalho 2019, 318). The sonic material used for 

the artistic exploration of sound frequencies and light scattering relationships was the data 

collected during the field recordings.  

The installation was set in a dark room and consisted of a laser projection onto two acrylic 

dishes filled with water. On the bottom of the glass dishes, a mirror was placed. Moreover, a 

speaker was producing low-frequency tones, causing the water to vibrate inside the contain-

ers. The mirrors reflected the laser light to the walls, while the different frequencies created 

different visualisation patterns. The use of small additional mirrors glued to the walls en-

hanced the spread of the pattern and produced additional environments of light (Fig. 117) or 

darkness, depending on whether the anthropogenic noise was disturbing the water environ-

ment and attenuating the light reflections in the room. By doing so, an immersive environ-

ment through a dialogue between sound and light was created, which was exposed by vibra-

tional phenomena triggered by the low-frequency sounds that disturbed light visualisation251. 

Finally, a subwoofer placed next to the sitting area allowed the audience to perceive the sound 

vibrations in space and, eventually, in their bodies252. The goal was to emphasise vibration. 

 
251 These ideas are inspired by concepts from Waterfields, Bodies of Water, Springtime-Split Infinity of revealing 
water motion and movement, presented in Chapter 2 (section 2.2.2). 
252 The research on sound vibration and its perception continued to be explored in the experimental project Pyc-
nocline (section 4.3.1.3) and in DIS_turbation (section 4.6). 
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Therefore, investigations combining the power of sound with light reflection as an immersive 

medium included concepts such as aurality, presence, immersion or synesthetic perception. 

The vibrational patterns from water perceived by the reflections on the wall reveal how 

natural sounds can easily be overlapped, interfered with and masked by introducing anthropo-

genic sounds. The light scattering reflected in the walls reveals the water’s interferences even 

with the subtle sound vibrations (Fig. 118). One can distinguish even the slightest change 

through light analyses253. In this case, cymatics can display another level of visual interpreta-

tion of sound, allowing further comprehension of how water vibration can interfere with light 

transmission. The colours used in the installation (Fig. 119) are the most common in biolumi-

nescent organisms. This audiovisual installation explores the concept of turmoil and disturb-

ance in aquatic ecosystems.  

Moreover, it draws attention to anthropogenic noise in deep ocean environments, ques-

tioning its impact on organisms affected by sound disturbances and changes in vibration and 

particle motion. The goal is to reveal the vibrational aspects of anthropogenic noise pollution. 

The laser projection in the water containers shows subtle vibrational changes that would be 

difficult to understand without the visual component. Even when there is no perceptible audi-

ble sound, because the low frequencies create subtle vibrations and movement in the water, 

one can understand the potential vibrational impacts, especially in microscopic organisms. 

The narrative for the soundscape composition included data from underwater recordings, 

alternating biological sounds from fish communication and ambient sounds with low-

frequency anthropogenic sounds, emphasising motor vessels and propeller sounds. 

 
Fig. 117 Luciferina (no anthropogenic noise). 

 
253 Inspired by the vibrational approaches from Circle, Wave Rings, Milch, Sonic Water presented in Chapter 2 
(section 2.3.2). 
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Fig. 118 Luciferina (anthropogenic noise). 

 
Fig. 119 Luciferina. Colors and close up. 
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4.2.4 Luciferina 2.0 

Title: Luciferina 2.0 

Technique / Materials: audiovisual installation / MacBook Pro, soundcard Steinberg 

UR44C, laser projector Cameo LUKE 700 RGB, Enttec DMXIS 70570 USB to DMX inter-

face, quadriphonic PA system 4x Lambda Labs CX1, 2x Lambda Labs MF15A as additional 

subbases, amplifier Mark M360, speaker cones 100 watts 4 Ohm, haze machine, acrylic, wa-

ter, mirrors.  

Software: Ableton live 10, Reaktor 6, DMXIS. 

Dimensions (approx.): 5 x 4 x 15 meters. 

Date: 2021. 

Location: Beato Creative Hub - Factory Lisbon, Portugal. 

Synopsis: Luciferina 2.0 is a laser and sound installation that explores how noise pollution 

can affect the phenomenon of bioluminescence254, a form of underwater communication 

through light emission. It visually represents the effects of underwater noise in a larger scale 

while continues the investigation on particle motion and vibrational aspects of sound under-

water. Luciferina 2.0 presented a similar sound narrative from Luciferina with additional local 

field recordings realised on the venue surroundings (Fig. 120). 

 
Fig. 120 Field recordings. Lisbon, Portugal. 

 
254A form of chemiluminescence in which unique compounds manufactured by luminous animals are oxidised 
with light production (Harvey 1940, 121); The emission of visible light by an organism as a result of a natural 
chemical reaction (Haddock et al. 2010, 444). 
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Luciferina 2.0 shares the same concept and approach of Luciferina while offering a broader 

sonic and spatial overall experience. It is realised in a black box environment with a quadri-

phonic system. Moreover, a water column resembling particle disturbance was introduced and 

occasionally illuminated by the laser projector (Fig. 121). 

 

 
Fig. 121 Luciferina 2.0. ©Rita Castel-Branco. 
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4.2.5 Additional information 

Luciferina was first presented as an installation at Openfield Creative Lab in Porto, Portugal 

(2019) and was integrated with the European Commission - European Maritime Day in My 

Country255 activities. It was then presented at Top lab, Berlin, Germany (2019); at the xCoAx 

conference, Milan, Italy (2019) was presented as an artwork and included in the Proceedings 

of the Seventh Conference on Computation, Communication, Aesthetics & X256 and, finally, 

at the Reboot conference, Lisbon, Portugal (2019). Moreover, it was presented as a poster at 

The Effects of Noise on Aquatic Life conference in Den Hague, Netherlands (2019) and as a 

short talk at the Business 2 Sea257 conference at Alfândega do Porto, Porto, Portugal (2019). 

The Luciferina 2.0 version was developed on a larger scale and presented at the Sonar Festi-

val official launching at Factory Lisbon, Lisbon, Portugal (2021). 

Eva Amsten mentioned Luciferina on Forbes magazine258 as “One striking ocean sound 

piece is “Luciferina”, by Francisca Rocha Gonçalves, which highlights how human sounds 

have been taking over the ocean soundscape” (Amsten 2021).  

Credits: Francisca Rocha Gonçalves (original sound and creative development). Rodrigo 

Carvalho (creative development); Mimi Sá Coutinho (video); Rita Castel-Branco (photog-

raphy). 

Online documentation (additional pictures, making of videos, graphical materials and other 

relevant information)259. 

4.3 Experimental works 

Several experimental works were developed between Luciferina and SINØ III (the next pro-

ject). These experiments, due to their exploratory nature were relevant part of the investiga-

tion and practice-based process. Moreover, they contributed significantly with knowledge to 

inform the subsequent artworks and helped to frame and understand the water capabilities that 

would be more interesting to further research. These works became crucial for the research 

and creative thinking and provided insights for developing the primary artworks. For this rea-

son, they are briefly presented.  

 
255 https://ec.europa.eu/maritimeaffairs/maritimeday/my-country_en#ecl-inpage-67 accessed November 02, 
2021. 
256 http://2019.xcoax.org/xCoAx2019.pdf (p. 315) accessed November 02, 2021. 
257 http://business2sea.org/wp-content/uploads/2020/04/Francisca-Rocha-Gon%C3%A7alves-OSAW.pdf ac-
cessed November 02, 2021. 
258 https://www.forbes.com/sites/evaamsen/2021/02/21/human-noise-is-taking-over-the-ocean-
soundscape/?sh=55afd5fa241b accessed November 02, 2021. 
259 http://franciscagoncalves.com/portfolio-item/luciferina/ accessed November 02, 2021. 
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4.3.1.1 Water Sirens 

Title: Water Sirens. 

Technique / Materials: audiovisual performance / MacBook Pro, soundcard Focusrite Scar-

lett 2i4, PA system, Arduino, Aquarian Audio H2a hydrophone, Jez Riley French custom-

made hydrophone, light sensors, electrical current sensors, microphones, foggers, air pump 

motors, laser microphone with photoresistors, overhead projector, bathtub, acrylic, glass, wa-

ter. 

Software: Ableton live 10, Arduino260. 

Dimensions (approx.): variable. 

Date: 2020. 

Location: Radialsystem, Berlin, Germany. 

Synopsis: Water Sirens is a collaborative audiovisual performance examining water as a me-

dium through underwater singing, water sounds, underwater soundscapes and water visuals 

(Fig. 122). Water Sirens is based on the Greek mythological figure of the sirens and the sea 

goddess Iemanjá. It was developed in the context of CTM Festival MusicMakers Hacklab 

Shapeshifters in January 2020 under the topic Liminality. The goal of the hacklab was to ex-

plore the proposed concept and present a public performance for the general audience (Fig. 

123). This collaborative performance was the output of a one-week experimentation at Radi-

alsystem in Berlin, Germany. It was facilitated by Peter Kirn and Tad Ermitaño.  

 
Fig. 122 Water Sirens development.  

 
260 https://www.arduino.cc/en/software accessed January 02, 2022.  
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Fig. 123 Water Sirens performance. ©Udo Siegfriedt. 

Credits: Kupalua (underwater singing), Masha Molokova (laser microphone), Malu Laet (un-

derwater electric sensors), Francisca Rocha Gonçalves (water visuals). 

Online documentation261. 

Online video262. 

4.3.1.2 SINØ I and SINØ II 

Title: SINØ I and II. 

Technique / Materials: audiovisual performance / MacBook Pro, soundcard Focusrite Scar-

lett 2i4, Enttec DMXIS 70570 USB to DMX interface, laser projector Cameo LUKE 700 

RGB, PA system, Tanoy Reveal 402 active speakers, Aquarian Audio H2a hydrophone, Jez 

Riley French custom-made hydrophones, Jez Riley French custom-made contact mic, over-

head projector, fogger, air pump, dripping system, metal grid, metal plates, lights, acrylic, 

glass, water. 

Software: Ableton live 10, DMXIS. 

Dimensions (approx.): variable. 

Date: 2020. 

Locations: Openfield Creative Lab, Porto, Portugal; ://about blank, Berlin, Germany. 

Synopsis: SINØ I and II are improvised experiments with water sounds, motion and light 

(Fig. 124). Sound, vibration and particle motion are explored in a controlled environment arti-

ficially inducing these phenomena inside an aquarium. It is an audiovisual performance that 
 

261 http://franciscagoncalves.com/portfolio-item/water-sirens/ accessed November 02, 2021. 
262 https://vimeo.com/391472241?embedded=true&source=video_title&owner=77111595 accessed January 02, 
2021. 
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explores noise pollution in aquatic environments by using the sound and visual capabilities of 

the medium water. It was presented in Openfield Creative Lab in Porto, Portugal and at 

://about blank in Berlin, Germany, in the context of Vorspel / Transmedial & CTM Festival.  

 
Fig. 124 SINØ I and II performance. 

Online documentation263. 

4.3.1.3 Pycnocline 

Title: Pycnocline. 

Technique / Materials: audiovisual installation / MacBook Pro, soundcard Focusrite Scarlett 

2i4, Enttec DMXIS 70570 USB to DMX interface, laser projector Cameo LUKE 700 RGB, 

laser projector Nano 3000, PA system, subwoofer, haze machine, fabric, mirrors. 

Software: Ableton live 10, Reaktor 6, DMXIS. 

Dimensions (approx.): variable.  

Date: 2020. 

Location: Aveiro Port Captaincy, Aveiro, Portugal. 

Synopsis: Pycnocline is an audiovisual installation that evolved from Luciferina’s ideas of 

exploring the phenomena of bioluminescence, light communication, sound propagation and 

masking. Additionally, it approaches the science of water clines264 and their interference with 

sound propagation. It continues researching the problem of underwater noise pollution and 

aims at being a metaphor for the disruptive environment aquatic fauna encounter due to an-

thropogenic pressures. Moreover, this experiment proposed strategies for the listener to per-

 
263 http://franciscagoncalves.com/portfolio-item/sino_ii/ accessed February 02, 2022. 
264 Pycnoclines, haloclines, thermoclines. Cf. David T. Pugh (1987) Tides, Surges and Mean Sea-Level. 
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ceive sound vibration in their body, enhancing place experience and space dislocation. The 

idea was to convey a shift from a visible environment (Fig. 125) to a disturbed one with noise 

pollution and a foggy ambience to a point where it is difficult to see (Fig. 126), creating a 

challenge to move within the space. It consists of three laser projectors in dialogue with the 

sound and several sheets of fabric suspended in different parts of the room. With fewer fog is 

possible to understand and explore the place, see the sheets of fabric as well as the light re-

flexions. However, when the fog gets denser, it becomes impossible to perceive the space and 

the surrounding environment. It uses subwoofers for a more intense feeling of the vibrations 

in the body. Moreover, the game of lasers and haze creates the picture of an underwater envi-

ronment. The goal was that the listener would feel trapped and unconfortable with the low 

frequencies as well as the low visibility that develops. Pycnocline experiment was conceived 

in the context of Criatech Festival in Aveiro in October 2020 and was also informed by SINØ 

III outcomes265. 

Soundscape composition266. 

Online video267. 

 
Fig. 125 Pycnocline without fog. 

 
265 This work was realised after SINØ III but for organisational reasons is discussed here.  
266 https://soundcloud.com/sininho/sets/soundscape-compositions accessed November 02, 2021. 
267 https://vimeo.com/manage/videos/683756173 accessed November 02, 2021. 
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Fig. 126 Pycnocline with fog. 

Credits: Francisca Rocha Gonçalves (creative development and soundscape composition); 

Elektranz (laser); Francisca Siza (video). 

Online documentation268.  

4.4 SINØ III 

Title: SINØ III. 

Technique / Materials: audiovisual performance / MacBook Pro, soundcard Focusrite Scar-

lett 2i4, aquarium, custom-made hydrophone Jez Riley French, aquarium filters, oxygen 

pumps, aluminium cube 2x2x2 meters, fabric, acrylics, bubble curtain, overhead projector, 

two laser projectors Cameo LUKE 700 RGB, amplifier Mark M360, speaker cones 100 watts 

4 Ohm, water containers, mirrors. 

Software: Ableton Live 10, DMXIS. 

Dimensions (approx.): 6 x 6 x 25 meters. 

Date: 2020. 

Location: Igreja das Carmelitas, Aveiro, Portugal. 

Synopsis: SINØ III is a live audiovisual performance exploring water aesthetics as medium 

and underwater soundscapes as tools for artistic investigation. The performance investigates 

water as a subject and as a sound propagating medium. The idea was to create an experience 

based on the aesthetics of water, including its impacts by anthropogenic forces. Initially 

planned as a live performance with an audience, due to COVID-19 restrictions, it had to be 

 
268 http://franciscagoncalves.com/portfolio-item/pycnocline/ accessed November 02, 2021. 
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presented as a video piece. SINØ III was developed for the Criatech Festival in Aveiro, Portu-

gal, in July 2020. Aveiro Municipality supported the project development and implementa-

tion. SINØ III is based on the previous concepts presented in Luciferina, on the insights from 

the previous experimental SINØ versions (SINØ I and II) investigating water as a medium and 

on the collaborative project Water Sirens. Moreover, together with Luciferina, it informed the 

installation Pycnocline. 

Online documentation269. 

Online video270. 

4.4.1 Field recordings 

Field recordings were realised during several visits to Aveiro nearby canal S. Jacinto (Fig. 

127). Selected raw sound files can be assessed online271.  

 
Fig. 127 Field recordings. Aveiro, Portugal. 

4.4.2 Description 

SINØ III is a site-specific work exploring the relationships between sound, light and immer-

sion. It researches the sonic and visual capabilities of the medium water in an artistic context. 

Three main acts compose the performance, with three modes of interaction with water: water 
 

269 http://franciscagoncalves.com/portfolio-item/sinoiii/ accessed November 02, 2021. 
270 https://www.youtube.com/watch?v=_Hiz6sSrins accessed January 02, 2022. 
271 https://soundcloud.com/sininho/sets/raw-field-recordings accessed November 02, 2021. 
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as sound (Fig. 128), water as motion (Fig. 129) and water as a medium for sound vibrations to 

propagate and travel (Fig. 130).  

The first act explores live sounds made from water272.  The live sound input is from a hy-

drophone inside an aquarium. Moreover, dripping systems, oxygen pumps and water bowls 

produce sounds. There is a background soundscape composition with the previously recorded 

soundscapes in Aveiro with different anthropogenic interferences. The sound is additive and 

by continuously exploring underwater sounds, noises and vibrations that merge with the syn-

thesised sound turns the environment into a soundscape of chaos and randomness. The archi-

tecture of the space, a church, enhances the sonic experience.  

The second act focuses on the visual aspect of water, which examines water flows, 

movement and fluidity. The visual aesthetics of water were explored using an overhead pro-

jector and a three-layer fabric mounted on a cubic metallic structure273. Approaches from Lu-

ciferina inspire the third act, which investigates water as a medium for sound propagation and 

light scattering. Similarly, it reveals the reflected vibrations and visualisation of turbulence by 

using speakers with water containers and a game of light aided by mirrors. By playing low-

frequencies tones and soundscapes from motorboats recorded in Aveiro, while projecting a 

laser to the water containers, one can visualise the vibrational aspect of noise pollution. The 

output result is similar to the one seen Luciferina, with interchanging moments of darkness 

with light flashes created through mirror placement and sound elements using water as a me-

dium. It offers an invitation for a personal journey of connection with the self while offering 

the experience of an underwater environment disturbed by noise pollution. SINØ III goal is to 

offer an ambience for attunement and connection to the senses. This site-specific performance 

aims at creating human-water relationships. 

 
272 Water Walk by Cage inspired the implementation of these approaches and the performance development, 
presented in Chapter 2 (section 2.2.1).   
273 Waterfields by Robert Morgan inspired the ideas for the visual part of the performance together with ap-
proaches from Bodies of Water by Elizabeth Ogilvie and Springtime – Split Infinity by Pearl Hirshfield, present-
ed in Chapter 2 (section 2.2.2). 
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Fig. 128 SINØ III (water sounds). 

 
Fig. 129 SINØ III (water motion). 

 
Fig. 130 SINØ III (water as a medium). 

4.4.3 Additional information  

SINØ III was selected as one of the winners of the Coastal Futures International Ecoacoustic 

Music Competition274, launched by The Coastal Futures Conservatory at the University of 

Virginia in partnership with Ecosono.  

 
274 http://www.ecosono.org/competition/ accessed January 02, 2022. 



 199 
 

Credits: Francisca Rocha Gonçalves (original sound and creative development); Criatech 

Festival and Câmara Municipal de Aveiro (production); Francisco Bartilotti (video); Nuno 

Mendes (sound mixing).  

4.5 #switchoffandlisten / #ugasiislušaj 

#switchoffandlisten / #ugasiislušaj is an awareness-raising campaign on marine biodiversity 

and the impact of noise pollution on aquatic habitats created as a community-based project in 

Jelsa, Hvar Island, Croatia. The campaign development had three central moments:  

- the initial conceptual brainstorm where the first ideas and concepts emerged,  

- a technical visit to connect with the place and people, defining strategies,  

- the final outputs (listening workshops, collaborative performance, audiovisual instal-

lation).  

The culmination of the two-month long campaign activities with the participating artists re-

sulted in a series of experiences, performances and installations in Jelsa and its surroundings 

combining the research results, artistic collaborations and educational programs. These exper-

iments actively contributed to the acceptance and participation of the local community in the 

projects. The campaign derived from the PhD goals and was developed during an artistic resi-

dence within the Magic Carpets Creative Europe platform framework and produced by 

LAB852.  

Online documentation275. 

Online video276 (Magic Carpets official video). 

4.5.1 Context 

The initial development for the noise awareness project was based on local ecological issues. 

Jelsa is a town in Croatia on the island of Hvar. Because Hvar Island is a popular touristic 

destination with intensive temporary visitors, these aspects were considered to create the 

campaign. It is a quiet town with very few boats running during winter. However, in the high 

season months, increased routes in ferryboats, catamarans and tourist boats and many visitors 

with private ships travel to the island culminating in an increase in marine traffic (Fig. 131). 

In the island, there are a considerable number of touristic boats proposing sightseeing trips to 

 
275 http://franciscagoncalves.com/portfolio-item/switchoffandlisten/ accessed November 02, 2021. 
276 https://www.youtube.com/watch?v=MzE5QTbPAIo accessed November 02, 2021. 



 200 
 

other islands nearby. Therefore, for the noise awareness campaign proposal the initial idea 

was offer a boat tour but with an ecological twist 277.  

 
Fig. 131 Touristic boat and Jadrolinija Ferry. 

As the primary focus was on connecting community and underwater environments providing 

ecological awareness and engagement with noise pollution, the proposal was to develop un-

derwater listening boat tours. Instead of taking audiences a particular island due to their visu-

al characteristics, the primary purpose of these tours was to listen. In addition, the audience 

had a sonic experience that connected them directly with the underwater world and the noise 

pollution problem. This initial conceptual brainstorming and the technical visit insights helped 

to consolidate the strategies and the outputs. 

4.5.2 Technical visit 

The technical visit happened in July 2020 and it lasted for one week. This time served to con-

nect, experience and understand the place and its ambiences, while testing the initial ideas for 

the underwater listening workshops. The strategies included listening to the aquatic sound-

scapes and experiencing the rhythms of the people, city and the sea. Through observation, 

knowledge sharing with locals and visits to the local Fisherman’s Museum, it was possible to 

understand the local daily life and the importance of the ocean for the community. There was 

the opportunity to develop attunement with the place. Moreover, it was also relevant to learn 

about the boat routes as part of Jelsa daily rhythms and understand how the sea space con-

nects people, land and islands by assessing the ferryboats, catamaran’s and the touristic boat 

 
277 The implementation of these ideas was inspired in Through the Bones by Jana Winderen, presented in Chap-
ter 2. Moreover, concepts and ideas presented by Leah Barclay projects (the community involvement and the 
underwater recordings) were crucial for the concept development and #switchoffandlisten artistic outputs. 
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schedules. Furthermore, it was possible to learn from the fishers the use of marked places in 

the sea called poštas278, used as relevant biological spots.  

During the exploratory week, a boat trip to several locations in the Hvar channel was real-

ised to record underwater soundscapes and to understand Jelsa’s underwater world. These 

tests were necessary to decide where to carry the listening workshops. Several premises were 

taken into account. The underwater soundscape should be interesting for the listener, but at 

the same time, it should reveal anthropogenic noise interference from boats. Listening and 

recording underwater soundscapes in different spots to understand the underwater world of 

Jelsa through sound was essential (Fig. 132). The following locations were visited: 

 
Fig. 132 Recording locations in the Hvar channel. 

Finally, location number two was selected since it provided the initially desired characteris-

tics. This location is at the shore of Zečevo Island, which belongs to Jelsa’s archipelago. It is a 

bay with no people living on the island and, for this reason, it has little anthropogenic inter-

ference at the inlet (Fig. 133). However, it still has a maritime shipping lane nearby where 

boats and vessels cross several times a day to and from Jelsa. Selected raw sound files can be 

assessed online279. 

 
278 Pošta - the fishers often marked these places, with a particular biological interest (in this case, a higher con-
centration of fish). It might be interesting to map these places for future protection (also against noise), similar to 
MPA (marine protected areas). 
279 https://soundcloud.com/sininho/sets/raw-field-recordings accessed November 02, 2021. 
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Fig. 133 Zečevo island shore (screenshot from promo video). Hvar Island, Croatia. 

In the last days of the technical visit, a group of listening enthusiasts tested the experimental 

underwater listening workshop #switchoffandlisten / #ugasiislušaj as shown in Fig. 134. The 

idea was to perceive the timings and the process flow.  

 
Fig. 134 Underwater listening workshop test. 

The workshop started first by gathering the group at the Fisherman’s Museum. Then, there 

was a brief introductory talking about underwater sounds and listening practices and explain-

ing what to expect from the experience. The participants were then taken by boat to the se-

lected location near the island of Zečevo. During the listening workshops, the audience could 

hear the local soundscape and the artificially introduced anthropogenic noise from the boat280 

 
280 Only sailing boats were used for the experience; However, they also have a motor for safety reasons. The 
listening experience started with the sound from the motor on, that was used to create artificially induced noise 
pollution for the participants to perceive.  
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to reveal the noise pollution impact in aquatic environments. During the experimental work-

shop, the Magic Carpets film crew281 joined and recorded the promotional materials for the 

#switchoffandlisten / #ugasiislušaj campaign. 

Online promotional video282. 

4.5.3 #switchoffandlisten outputs 

The artistic residency happened from 8th to 22nd August 2020. Some of the final outputs were 

presented to the community from August 20th to 22nd, 2020. Four main outputs realised 

through a series of scientific and artistic activities in cooperation with local organisations 

emerged from the residency, which included: underwater listening workshops (for adults), 

suminagashi and cymatics workshops (for children), a collaborative performance (Secret 

Messages from the Sea) and a public space audiovisual installation (BUKA). 

4.5.3.1 Underwater listening workshops  

In the first half of August a series of underwater listening and recording workshops in cooper-

ation with the Lantina Association were offered to the community. There was a daily tour at 

sunset for one week where two sailing boats were available for the audience to book their 

place. All the workshops sold out. These workshops offered a connection with the world of 

underwater sounds, bringing it closer to the ears of interested participants.  

The boat tours departed either from Jelsa or Vrboska port. As explained before, the partic-

ipants first gathered for a brief introductory talk at Jelsa Municipal Museum or the Fisher-

man’s Museum, respectively. Moreover, the Museum’s visit included cultural and heritage 

information and explained the importance of sound and light in the fishers’ practice. Several 

instruments in the exhibition in Vrboska illustrated it. One of them is the Pobuk (Fig. 135), an 

instrument that makes a sound on the water’s surface to scare the fish by resembling a dolphin 

hitting the water283. The goal is to get fish to enter the nets. The Pobuk demonstration was 

also included as part of the listening experience offering participants the opportunity to listen 

how it sounds underwater. In the museum, there are different lights and chandeliers with mir-

rors used to reflect light and attract fish. Some of the oldest fishing techniques even included 

the use of fire. In a way, the importance of sound and light for the fishers’ practices is as es-

sential as for aquatic life to communicate.  

 
281 Darko Škrobonja (filming), Toni Mijač (post-production). 
282 https://www.youtube.com/watch?v=891HIMW9_zQ&t=5s accessed November 02, 2021. 
283 These instruments were used on board for the audience to listen how they sound underwater. 
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Fig. 135 Pobuk. Jelsa, Hvar Island, Croatia. 

After the Museum gathering, the participants embarked on the traditional sailing boats to-

wards Zečevo Island, also called Rabbit Island. On arrival at the selected spot, participants 

listened in real-time to the underwater soundscape through headphones (Fig. 137). They were 

invited to write about what they heard. The name #switchoffandlisten is a call to action to turn 

off the (boat) motors284 and listen to the surrounding nature. In this sense, it was also the mote 

for starting with the underwater listening experience. The audience experienced and interpret-

ed the sounds personally and further described them on paper (Fig. 138) 285. The feedback was 

essential to perceive how audience connected with the soundscapes and served as material for 

the final collaborative performance (Secret Messages From the Sea). Moreover, it is interest-

ing to analyse these descriptions since many connected with the sounds of snapping shrimp286, 

probably the keynote sound of the listening spot and one of the main reasons for the place 

selection. For the listening experience, an Aquarian Audio H2a hydrophone and a Sound De-

vices MixPre-6 was used. A headphone splitter allowed the connection for eight participants 

to listen simultaneously (Fig. 136).  

Online documentation287. 

Online video288. 

 

 
284 As explained before, the listening experience usually starts with the boat motor running. 
285 Detailed in the Appendix 2. 
286 A characteristic clapping and crackling sound are often attributed to these species and very evident in the 
selected location.  
287 http://franciscagoncalves.com/portfolio-item/switchoffandlisten-boat-listening-tours/ accessed January 02, 
2022. 
288 https://www.youtube.com/watch?v=gptdRD0uquQ&feature=emb_title accessed January 02, 2022. 
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Fig. 136 Listening equipment. Jelsa, Hvar Island, Croatia. 

 
Fig. 137 Underwater listening workshops. Jelsa, Hvar Island, Croatia. 
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Fig. 138 Participants’ feedback. Jelsa, Hvar Island, Croatia. 

4.5.3.2 Suminagashi and cymatics workshops 

A series of creative and educational listening workshops for children in cooperation with the 

Kružok association, Garaža Kamba and Rowing Club Jelsa. In these workshops, children 

learned about the physical aspect of sound and how frequencies can interfere differently with 

water and, consequently, the organisms that live in it. Moreover, they learnt through creative 

processes and techniques of printing from the surface of the water under the guidance of four 

Croatian artists (Marija Kamber, Valerija Djanješić, Jelena Kovačev and Domagoj Hmura). 

The workshop design and the educational program was led by Marija Kamber and aimed at 

connecting art and ecology. These workshops were also free of participation and opened to 

the community. The introduction of the sonic aspect to the workshops was discussed and pre-

pared previously. First, the kids learned about the Japanese technique of painting on the wa-

ter’s surface, called suminagashi where the paint from the surface of the water is transferred 

to the paper (Fig. 139). Suminagashi, which means “ink-floating”, is an ancient Japanese 

technique of decorating paper with inks. The inks are dropped carefully to float on a still wa-

ter surface and then blown across to form delicate swirls, after which the ink is picked up by 

laying a sheet of paper on the ink-covered water. It is also called marble painting. These 

paintings were then later bound in the children’s notebooks. 
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Fig. 139 Suminagashi by Mateo. Notebooks. 

Second, the sonic aspect was introduced to the suminagashi. The vibrational aspect of cy-

matics also creates compelling patterns in ink. Moreover, underwater listening workshops at 

the shore were offered to the kids by creating listening experiences for them to perceive 

sounds above and below the sea surface. These included a hydrophone placed at the shore to 

offer the possibility of listening to real-time underwater sounds. Another hydrophone was 

placed on a bowl where children could play, interact with the water and create sounds for one 

listener (Fig. 140). The goal was to raise awareness of noise pollution, including the youngest 

part of the community. Using the real-time local soundscapes to create the cymatics experi-

ence, especially when boats passed, it was possible to achieve randomness and indeterminacy 

of sounds with interesting low frequencies from the boat motors whenever they passed near-

by. 

 
Fig. 140 Underwater sound listening experiences. 
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The discussion was that cymatics studies made visible sound vibration and showed the trans-

formational nature of sound and matter. Suminagashi combined with cymatics offers another 

level of visual interpretation of sound, allowing further comprehension of how vibration inter-

feres (in this case) with water and ink. It is then possible to capture the sound frequency by 

imprinting the ink movement in the paper using the suminagashi technique to nearly imprint 

the sound frequencies (Fig. 141). To achieve these effects, underneath the suminagashi water 

containers, a speaker is streaming the underwater soundscapes and producing specific low-

frequency tones. 

Online documentation289. 

Online video290. 

 
Fig. 141 Suminagashi and cymatics. Sound imprint. 

4.5.3.3 BUKA 

Title: BUKA. 

Technique / Materials: Mixed media – site-specific audiovisual installation / laser projector 

Cameo LUKE 700 RGB, soundcard Focusrite Scarlett 2i4, amplifier Mark M360, speaker 

cones 100 watts 4 Ohm, discarded city lamps, speakers, blue filters, water containers, smoke 

machine. 

Software: Ableton live 10, DMXIS. 

Dimensions: variable. 

Date: 2020. 

Location: St. John square, Jelsa, Hvar Island, Croatia. 

Synopsis: BUKA is an audiovisual installation that creates a microecology of the Adriatic 

seabed underwater reality. Inspired by Luciferina approaches, it emerged from the research 

and interpretation of sound recordings collected from the seabed of the Hvar channel during 

the listening workshops. As approached before, sound and light are the primary forms of un-

 
289 http://franciscagoncalves.com/portfolio-item/switchoffandlisten-suminagashi-cymatics/ accessed February 
02, 2022. 
290 https://vimeo.com/456194795?embedded=true&source=video_title&owner=40314881 accessed February 02, 
2022. 
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derwater communication for the majority of the existing fauna. BUKA (means noise in Croa-

tian) explores these concepts and the relationship between sound and light as forms of com-

munication in underwater environments. All chandeliers from the public lighting leading to 

the square had a blue filter (Fig. 142). A laser projection filled the square, complemented by 

smoke and the sonic environment disturbed by anthropogenic sounds. The composition con-

sisted of partially processed recordings from the workshops, with particular emphasis placed 

on those moments in which boat sounds overlapped with the meditative sonic landscape of the 

seabed. The goal of BUKA, developed for the public space, was to create an immersive expe-

rience on Jelsa’s circular square of St. John that symbolically gathers all residents and visitors 

(Fig. 143), connecting them with the underwater world of the Adriatic Sea.  

Online documentation291. 

Online video292. 

 
Fig. 142 Street light with blue filter. 

 
291 http://franciscagoncalves.com/portfolio-item/switchoffandlisten-buka/ accessed January 02, 2022. 
292 https://www.youtube.com/watch?v=2L9k_4uZKxw accessed January 02, 2022. 



 210 
 

 

 
Fig. 143 BUKA. ©Nikola Radovani.  

4.5.3.4 Secret Messages From The Sea  

Title: Secret Messages from the Sea. 

Technique / Materials: Mixed media – Collaborative site-specific performance / MacBook 

Pro, PA system, seven sailing boats, one motorboat, performers, folklore dancers, follow 

spots, smoke machine. 

Software: Ableton live 10. 

Dimensions: variable. 
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Date: 2020. 

Location: Port Jelsa, Hvar Island, Croatia. 

Synopsis: Secret Messages of the Sea is a site-specific immersive collaborative performance 

based on Jelsa’s daily sea life. It was developed with local, national and international artists, 

children, audience, sailors and water sounds. The performance was led by Paulina Almeida 

and Ron van Roosmalen, who worked together on the choreography and the dramaturgical 

design. By experiencing and attunement with the place, it became logical to include the ships 

of the local association in the performance itself. Therefore, the members of the Lantina asso-

ciation co-created the boat performance and enabled the children’s shadow play on the ships’ 

sails (Fig. 144). The artistic team collaborated with local participants such as the folklore 

dancers from the group KUD Jelsa and with Vlatka Buj and Maja Huljić, who got involved by 

selecting and reading poetry. The goal was to deliver the sonic messages from the sea to the 

community (Fig. 144), in the act of coming out of the sea, sharing these secret messages that 

comprised the written impressions left by the participants from the underwater listening work-

shops. They were handwritten in the children’s suminagashi and cymatics drawings (Fig. 

145). The idea was to connect people and these messages and ultimately connect them with 

underwater sounds. Moreover, open their curiosity to experience these messages and reflect 

on the act of receiving and giving that often happens between humans and nature. The sounds 

used during the performance were a combination of field recordings from the underwater 

workshops and the field trips in Jelsa. 

Online documentation293. 

 
293 http://franciscagoncalves.com/portfolio-item/switchoffandlisten-secret-messages-from-the-sea/ accessed  
November 02, 2021. 
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Fig. 144 Secret Messages from the Sea. ©Nikola Radovani. 

 
Fig. 145 Messages. Detail. 
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4.5.4 Additional information 

The project was co-financed by the European Union, Ministry of Culture of the Republic of 

Croatia, City of Zagreb and the Tourist Board of Jelsa. More information on the project can 

be accessed online294. Other relevant links (in Croatian) can be assessed online295. Additional-

ly, a radio interview with the curators Karmen Kasic Krozul and Marija Kamber happened in 

September 2020 in Zagreb, at the Hrvatski radio (included in the national program HR 3), for 

the outreach of the #switchoffandlisten project and the soundscapes recorded during the work-

shops. Furthermore, due to the positive feedback from the underwater listening workshops, 

another two versions were held in 2021. The first was in Mlini in Dubrovnik, Croatia, in col-

laboration with the University of Dubrovnik, under Dr Sanja Tomšić supervision and mainly 

focused on younger generations (Fig. 146 and Fig. 147).  

 
Fig. 146 #switchoffandlisten. Mlini, Dubrovnik, Croatia. 

 
Fig. 147 Participants’ feedback. Mlini, Dubrovnik, Croatia. 

The second version was integrative part of Festival dos Canais in Aveiro, Portugal (Fig. 148 

and Fig. 149), led by Paulina Almeida, Ron van Roosmalen and Pedro Pestana. In addition, 

soundscape compositions with recordings during the #switchoffandlisten project were selected 
 

294 https://www.lab852.com/2020/08/19/switchoffandlisten-20-22-8/ accessed November 02, 2021. 
295 https://kulturflux.com.hr/razgovori/francisca-rocha-gonnalves-o-zvuku-kao-posredniku-u-povezivanju-
covjeka-i-mora accessed November 02, 2021. 
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to be part of the international exhibition Magic Carpets Landed296 at Kaunas biennial 2021 as 

a sound installation297, curated by Benedetta Carpi de Resmini. Finally, the #switchoffandlis-

ten project was presented at the Ecoacoustics Congress298 (2021). 

 
Fig. 148 #switchoffandlisten. Festival dos Canais. Aveiro, Portugal. 

 
Fig. 149 Participants’ feedback. Aveiro, Portugal. 

Credits: LAB852, Magic Carpets, Creative Europe (production); Karmen Krasic Kosul, Paul-

ina Almeida, Ron van Roosmalen, Marija Kamber, Valerija Djanješić, Domagoj Hmura, Jele-

na Kovačev, Sasha Aleksandar, Luis Cerqueira, Francisca Rocha Gonçalves (noise awareness 

team Jelsa); Sanja Tomšić, Karmen Krasic Kosul, Luis Cerqueira, Jung in Jung, Francisca 

Rocha Gonçalves (noise awareness team Mlini); Paulina Almeida, Ron van Roosmalen, Pedro 

Pestana (noise awareness team Aveiro). 

Collaborations and partnerships: Elektranz Laser; Kružok association; Lantina Association; 

Fisherman’s Museum Vrboska; Jelsa Museum; Rowing Club Jelsa; Tourism Jelsa; Zen Beach 

Bar.  

4.6 DIS_turbation  

Title: DIS_turbation 

Technique / Materials: audiovisual installation / Raspberry Pi 3, soundcard Focusrite Scar-

lett 2i4, amplifier Mark M360, Dayton Audio bass shakers (TT25 Mini Bass Shaker 8 Ohm), 

 
296 https://landed.magiccarpets.eu/artists/francisca-rocha-goncalves/ accessed January 02, 2022. 
297 Described in the Appendix 2.  
298 https://www.youtube.com/watch?v=KV1puF0jUoQ accessed November 02, 2021. 
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Dayton audio sound exciters transducers (DAEX25 8 Ohm), speaker cones 100 watts 4 Ohm, 

wood, acrylic, light projectors and focal lights, local biological materials and water from 

Gilão River. 

Software: Raspberry Pi OS. 

Dimensions (approx.): 2 x 4 x 3 meters. 

Date: 2020. 

Location: Ermida S. Roque, Tavira, Portugal. 

Synopsis: DIS_turbation is a haptic audiovisual installation that explores the vibrational and 

particle motion components of underwater sound. It addresses a biological process (bioturba-

tion) as a creative resource to intervene in underwater noise dialogue and reveal hidden quali-

ties of vibroscape ecology. DIS_turbation was the output of an artistic residency held by V2 – 

Lab for Unstable Media, Rotterdam, Netherlands in collaboration with Museu Zer0, Tavira, 

Portugal from September to October 2020 to explore and reflect on the relations between hu-

mankind, territory and environment. It was presented at Ermida de S. Roque in Tavira, Portu-

gal, within the collaborative exhibition “Intimate Observations - on conducting earth observa-

tions”.  

Soundscape composition299. 

Online video300. 

4.6.1 Introduction to bioturbation 

Many benthic species perform a crucial biological process called bioturbation: “the mixing of 

sediment by living organisms.” (Herringshaw and Solan, 2008, 201). In this process, the or-

ganisms burrow, feed and perform locomotory and ventilatory behaviours in the seabed, alter-

ing biochemical reactions. They also facilitate the redistribution of sediment particles across 

the sediment-water interface. Moreover, Herringshaw and Solan recognised that “benthic bio-

diversity plays a role in ecological and biogeochemical processes at a global scale” and that 

bioturbation directly “alters key ecosystem processes, including organic matter remineralisa-

tion and decomposition, nutrient cycling, pollutant release, sediment resuspension and micro-

bial activity.” (2008, 202). Considering this phenomenon, DIS_turbation questions to what 

extent anthropogenic activities in the seabed might impact the process of bioturbation. Sup-

pose bioturbation is a crucial process for ocean health and nutrient recycling. What is the 

damage to the overall ocean health and the extension of these impacts on the aquatic environ-

 
299 https://soundcloud.com/sininho/sets/soundscape-compositions accessed November 02, 2021. 
300 https://www.youtube.com/watch?v=BdplT2Ac_vU&feature=emb_imp_woyt accessed November 02, 2021. 
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ment if benthic species cannot perform the bioturbation process due to species loss from an-

thropogenic actions?  

4.6.2 Field recordings 

Several field trips, mainly for collecting underwater soundscapes and attuning to the places, 

were realised in Rotterdam at several locations including the Rotterdam port (Fig. 150), Ta-

vira and Ilha Faro at the Parque Natural da Ria Formosa (Fig. 151). The equipment used in-

cluded the Sound Devices MixPre-6, Aquarian Audio H2a hydrophone, Jez Riley French cus-

tom-made hydrophone and audio technical headphones. Selected raw sound files can be as-

sessed online301. 

 
Fig. 150 Field recordings. Rotterdam port, Netherlands. 

 
Fig. 151 Field recordings. Ilha de Faro, Portugal. 

4.6.3 Description 

The first part of the project was realised at V2 Lab for Unstable Media in Rotterdam. The pro-

posal was to explore the feeling of touch, drawing attention to the possible impacts of under-

water noise on benthic species or other species that use vibration to communicate in the ocean, 

including microscopic organisms. It included concept development, exploring which technol-

ogies to use, final idea and prototype / sketch proposal. The projected installation aimed at 

making the audience experience anthropogenic vibrations in water by visualising them and 

feeling them in their bodies. The second part of the residency in Tavira, Algarve, included the 

implementation phase, realisation, practical experiments and a final collective exhibition at 

Ermida de S. Roque presented to the general public. The strategies used in the two places in-
 

301 https://soundcloud.com/sininho/sets/raw-field-recordings accessed January 02, 2022. 



 217 
 

formed one another, while the creative process was always in tune with this information ex-

change. Additionally, an artist talk was realised during the exhibition opening, offering an 

explanation of the artwork concept and development to the visitors. At this point, with the 

close dialogue was possible to directly connect with the participants while sharing information 

and inquiring about their relationship to the place, water and noise (vibration). 

DIS_turbation is an audiovisual installation and a place for tunnelling into anthropogenic 

noise impacts has on marine life, eventually making the audience feel the disturbances 

(Rocha-Gonçalves and Penha 2021, 64). Considering the insights from previous works, it 

aimed to impact the audience in a more directly. Therefore, a haptic structure creates a sense 

of touch through a vibrational environment and a visual interpretation of light and water dis-

turbed by the vibrations. It investigates the challenges benthic species might encounter due to 

anthropogenic interference on the seabed. These species are responsible for bioturbation, 

which is ecologically significant because it influences nutrient recycling. However, they might 

be affected by the impacts of anthropogenic vibration. 

The main idea was to reveal anthropogenic noise impacts caused by vibration and disturb-

ance. In this context, studying the process of bioturbation served as the starting point in the 

research phase for the artwork development by examining which type of vibration could affect 

benthic species normal activities. Only recently, scientists questioned the effects of biodiversi-

ty loss on bioturbation. Additionally, it is clear now that anthropogenic activities in the seabed 

affect these environments and the species that live on them, as Fig. 152 shows.  

 
Fig. 152 Anthropogenic vibration (Roberts and Elliott 2017, 255). 

Roberts et al. (2016) experiments were the starting point to select the frequencies to use in the 

installation. The authors analysed the exposure of benthic species to sediment vibration using 

a hydraulic hammer every 6 seconds for two hours, creating sound and sediment vibration. 
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The frequencies used were between 5-410 Hz (Hertz). They had vibration propagating through 

the sediment predominantly in low frequencies (lower than 100 Hz) with core energy in the 

region of 25-35 Hz. Similarly, this was the frequency range used to develop the sound input 

for the installation. 

Based on these experiments, the installation consists of a haptic bench where the audience 

can sit. Two bass shakers applied to the bench induce sound and vibration through the surface 

that can be felt through their bodies. In the front, there is a big acrylic container with water 

and four sound exciters (audio transducers) underneath, causing the water to vibrate in a simi-

lar mode as the audience feels on the bench. Two extra speaker cones have Petri dishes on the 

top, one with water and the other with water and biological materials (algae) that respond to 

the sound (Fig. 153). Three outputs occur whenever there is a sound input:  

- the bench vibrates. 

- the water reflects the vibrations on the wall.  

- the speaker cones shake the biological materials.  

Next to the speaker cones, shells from local benthic species collected in the flâneries and 

soundwalks were exhibited. The soundscape composition used in DIS_turbation is an explora-

tion of the data (soundscape recordings) collected during the residency, mainly used as an am-

bient background sound, combined with induced pure-tone low frequencies, resembling sea-

bed anthropogenic activities. It also included soundscape recordings collected in Rotterdam 

underwater ambiences disturbed with anthropogenic sound. The main focus was to reveal the 

vibrational and particle-motion aspects of the underwater sound by understanding the anthro-

pogenic activities impacts added to the ambient soundscapes. The final soundscape composi-

tion explores pure-tone low frequencies (from 20 - 100 Hz, mainly focus between 25 - 35 Hz, 

such as in Roberts et al. seismic surveys experiments) that are usually present in this type of 

activity and interfere with the ambient sound. The installation happened in a semi-dark room 

with a plain wall for the water projection. The use of light projectors in specific directions 

creates the atmosphere and enhance the phenomenon visualisation. 
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Fig. 153 DIS_turbation elements. ©Isla Grossi.  

The two bass shakers were installed on the wood bench. The Raspberry-Pi 3, the soundcard 

and the amplifier were hidden inside the bench. From here, the signal would flow to the bass 

shakers, to the four sound exciters transducers below the acrylic and the two speaker cones 

with the biologic materials. Different light projectors and focal lights enhanced the visualisa-

tions. A technical diagram to illustrate the installation structure is shown in Fig. 154. The 

Raspberry-Pi 3 automatically launches the audio file with the sound composition looped every 

15 minutes. 
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Fig. 154 Technical diagram. Installation structure. ©Isla Grossi.  

4.6.4 Additional information 

DIS_turbation was published in the Journal of Science and Technology of the Arts: 

DIS_turbation – an artistic approach to foster nature-connectedness302.  

Credits: Francisca Rocha Gonçalves (original sound and creative development); V2 and Mu-

seu Zer0 (production); Isla Grossi (photography).  

Online documentation303.  

4.7 Munda  

Title: Munda. 

Technique / Materials: multimedia installation / acrylic, MacBook, soundcard Focusrite 

Scarlett 2i4, acrylic, led lights, focal lights, oxygen pumps, water from Mondego River, mi-

croalgae, aquatic plants, rocks from Mondego River, two active speakers. 

Software: Ableton live 10. 

Dimensions (approx.): variable. 

Date: 2021. 

Location: São Francisco Convent, Coimbra, Portugal. 

Synopsis: Munda is a multimedia installation that draws attention to elements of the 

Mondego River that are generally not accessible to our senses304. Revealing its underwater 

soundscapes and bringing microalgae to a visible scale, this installation aims at raising aware-

 
302 https://doi.org/10.34632/jsta.2021.9631 accessed November 02, 2021. 
303 http://franciscagoncalves.com/portfolio-item/dis_turbation/ accessed November 02, 2021. 
304 The implementation of these ideas was inspired in Spring Bloom in the Marginal Ice Zone and The Listener 
by Jana Winderen, presented in Chapter 2. 
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ness of the potential impacts of increased high frequency noise and vibration on aquatic envi-

ronments on a microscopic scale. The freshwater microalgae Munda sp. recently discovered305 

in the Mondego River inspires and names this work. Munda was the Latin name for the 

Mondego river, which hosts most of the algae of this species and a great diversity of other 

microalgae. The majority of these algae are kept at Coimbra Algotheque collection (Fig. 155). 

 
Fig. 155 ACOI collection. ©João Duarte. 

This work reveals Mondego River soundscapes while inquiring what impacts anthropogenic 

sounds might have in the microalgae Munda sp. and other microscopic organisms. At its core, 

reveals the underwater soundscapes recorded in field trips in Coimbra while explores ultra-

sounds and high frequencies impacts on microalgae. Moreover, it investigates the intrinsic 

characteristics of the Mondego River, bringing reflections on the importance of maintaining 

healthy aquatic environments. It was developed for Dar a Ouvir | Paisagens Sonoras da 

Cidade (Give while Hear | City Soundscapes) in collaboration with Coimbra Algotheque306 

(ACOI307) at the Department of Life Sciences from Coimbra University, led by Drª Lilia San-

tos. The event appeals for the creative exploration of soundscapes while opening new per-

spectives of experiencing the world and the space through listening. It addresses nature, the 

cultural and social dimension of sound while raising awareness of listening practices as forms 

to explore the city creatively. This year edition focused on the Mondego River and its sound-

scapes. Munda was exhibited at the Sentina room of S. Francisco Convent in Coimbra, Portu-

gal, from the 10th of July to the 5th of September 2021.  
 

305 See Amaral et al. 2020 Toward Modern Classification of Eutigmatophytes, Including the Description of Ne-
omonodaceae Fam. Nov. and Three New Genera in Journal of Phycology, Vol. 56, Issue 3. 
306 Since its existence already for 30 years, ACOI has kept the most outstanding collection of freshwater algae 
from all worldwide. 
307 https://www.uc.pt/ucbusiness/pts/acoi accessed November 02, 2021. 



 222 
 

As discussed before, noise pollution is harmful to aquatic fauna. These microscopic ele-

ments, such as microalgae, may also be affected due to changes in vibration and particle 

movement. Further, this is particularly relevant because of the introduction of ultrasound fre-

quencies308 and consequently to the phenomenon of cavitation. 

Soundscape composition309. 

4.7.1 Introduction to cavitation 

F. Ronald Young defines cavitation as the formation and activity of bubbles (or cavities) 

in a liquid (1999, 4). Moreover, this phenomenon happens when the bubbles grow to the point 

that they explode. These cavities or bubbles form and grow by reducing local pressure that 

can be done by increasing the velocity or by ultrasonic vibration. Thus, the pressure reduction 

causes the disruption and collapse of the cavity or bubble (Islam, Aryasomayajula, and 

Selvaganapathy 2017, 7). The idea of a threshold is implied in the concept of cavitation, 

meaning that from a certain point, the liquid cohesion is no longer assured (Franc and Michel 

2005). Thus, cavitation occurs when the lower pressure breaks this threshold.  

Cavitation is a powerful method to provoke the cavities or bubbles’ formation and subse-

quent rupture. Young (1999) defines different forms of cavitation, such as hydrodynamic cav-

itation (dependent on the system geometry and produced by pressure variations in a flowing 

liquid) and acoustic cavitation (produced by sound waves in a liquid and related to pressure 

variations as well) amongst others. Moreover, acoustic cavitation can occur intentionally 

when an ultrasonic soundwave is applied to a liquid. Hydrodynamic cavitation can occur un-

intentionally on the blade tips of ships propellers (1999, 6). 

All living forms are constituted by cells and to study their internal components, it is often 

necessary to break their walls (or membrane) and access the inside elements. The lysis of cells 

(breaking the membrane) is a standard procedure in biomolecular research and analyses, as 

explained by Islam, Aryasomayajula, and Selvaganapathy (2017, 1-2). Therefore, cell lysis or 

cellular disruption is a standard technique where the cell membrane is destroyed to allow ac-

cess to inter-cellular materials. In addition, there are many different methods used to lyse the 

membrane of a cell and cavitation is one of them (2017, 1). Cavitation is considered a physi-

cal, non-mechanical method of breaking the cell walls (2017, 4). Furthermore, when a bubble 

collapses, it releases large amounts of mechanical energy in the form of a shockwave that 

propagates through the medium. Since this shock wave has high energy, it disintegrates the 

 
308 Often used in sonars and military surveys. 
309 https://soundcloud.com/sininho/sets/soundscape-compositions accessed November 02, 2021. 
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cell membrane. In this sense, ultrasonic baths and hydrodynamic methods are often used to 

generate cavitation and disrupt cells. (Islam, Aryasomayajula, and Selvaganapathy 2017, 7). 

Acoustic cavitation usually employs a sonic bath using an ultrasonic frequency (usually above 

20kHz) to break the cell walls. Therefore, ultrasonic cavitation is a widely known laboratory-

based technique for disrupting the cells, that uses ultrasonic vibration to generate a sonic pres-

sure wave. It has been shown that disruption is proportional to the power input (Islam, Ary-

asomayajula, and Selvaganapathy 2017, 7). While this procedure is essential in laboratory 

settings and relevant for specific conditions, the high anthropogenic frequencies (ultrasounds) 

introduced in the ocean and water environments might have a similar effect and impact aquat-

ic fauna. In this context, military surveys, mine-hunting sonars, fish finders, high-resolution 

seafloor mapping (side-scan sonars, depth sounders, research sonars) likewise introduce ultra-

sonic frequencies in underwater environments (NRC 2003). In this sense, this work questions 

the extent of the potential impacts on a microscopic level of introducing such energy on 

aquatic environments. 

4.7.2 Field recordings 

For the development of Munda, the partnership with Algoteca de Coimbra, which supported 

the project’s development, was essential. Two field trips to Coimbra were essential 

for attunement with the place and soundscape recordings. The first trip was mainly for col-

lecting underwater soundscapes around the Mondego River (Fig. 156).  

 
Fig. 156 Field recordings. Coimbra, Portugal. 

The second collaborative field trip was realised together with ACOI team and included taking 

water samples and sound recordings at several Mondego River locations (Fig. 157). This field 

trip included time spent at Coimbra Algotheque to learn about algae and the lab processes 

(Fig. 158). The water samples were then analysed under several microscopic techniques and 

the algae were characterised, while the images were selected for the installation. The micro-
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scopic images were presented in the installation paired with the soundscape recordings (Fig. 

159). The soundscape recording locations include the Choupalinho park, the Choupal Nation-

al Forest and the Coimbra weir-bridge. Selected raw sound files can be assessed online310. 

 
Fig. 157 Field trip with ACOI team. ©João Duarte. 

 
Fig. 158 Sample analyses at ACOI. ©João Duarte. 

 
Fig. 159 Microscopic elements. Munda sp and Volvox (disintegrated). ©ACOI. 

 
310 https://soundcloud.com/sininho/sets/raw-field-recordings accessed January 02, 2022. 
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4.7.3 Description 

Munda is a multimedia installation consisting of two large acrylic tubes of 2 meters long and 

25 cm diameter. The tubes are metaphors for two models of the Mondego River at two differ-

ent sites. The two tubes have water samples from the river’s different depths and allow visual-

ising the differences between a polluted environment and a natural one. One tube has clear 

water taken from Mondego River at the weir-bridge, encompassing a model of a healthy eco-

system with life. The other tube includes riverbed elements such as sediment and stones. It 

shows a turbid environment with low visibility due to the constant movement of particles, 

such as when anthropogenic activities are realised in aquatic environments. The tubes have an 

oxygen pump to create bubbles, resembling the bubbles created by cavitation and responsible 

for breaking cell walls (Fig. 160).  

Moreover, two large-scale images from Munda sp. algae collected during the field record-

ings bring the microalgae to a visible scale. The goal is to create awareness that although we 

do not see them in the water column, they are present inside these tubes in the same way as 

they are trapped in the anthropogenically impacted environments. In this sense, anthropogenic 

activities that use ultrasonic frequencies might lyse the cell walls of all the surrounding algae. 

Furthermore, these activities often create additional vibration and particle motion, shacking 

and disturbing the sediment and thus creating changes in turbidity in the water column. These 

aspects might all affect microscopic organisms and, in this context, this work aims at calling 

attention to these microscopic algae and their vulnerability.  

The accompanying soundscape composition includes underwater recordings from differ-

ent locations of Mondego River, during the soundwalks and flâneurs through its affluents and 

in a pond at Choupal Forest. Moreover, the recordings from both fieldworks were used in the 

final piece. The sound narrative also considers the two different sonic worlds inside the tubes. 

It alternates soundscape recordings from Mondego in places free of anthropogenic pressures 

and quiet places like the Choupal National Forest (the only part of the composition that in-

cludes sounds above the water), alternating with noisier areas and polluted environments such 

as in weir-bridge. In a way, this work is placing the audience as if they are mostly below the 

water surface and offers two distinct views of the same river, the anthropogenically impacted 

and the natural one. Furthermore, the motors of the oxygen pumps also contribute to the am-

bient background noise of the installation. It is a metaphor for the anthropogenic noise from 

shipping that also contributes to the general ambient noise in the ocean nowadays. The sound-

track plays through two stereo speakers in a loop and offers a reflexive space for empathising 

with the algae Munda sp. and the Mondego River soundscapes. This work aimed to connect 
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the audience to the underwater sounds of the river and call their attention to the microscopic 

world that Mondego encompasses while pointing out the pervasive impact of human activi-

ties.  

 
Fig. 160 Munda. S. Francisco Convent, Coimbra, Portugal. ©João Duarte. 

4.7.4 Additional information  

Credits: Francisca Rocha Gonçalves (original sound and creative development), Algoteca de 

Coimbra Drª Lilia Santos (scientific development), João Duarte (photography); Coimbra City 

Hall / Convento São Francisco and Serviço Educativo Jazz ao Centro Clube (Co-

organisation). 

Online documentation311.  

4.8 2182 kHz  

Title: 2182 kHz. 

Technique / Materials: Sound scenography / 4D sound system. 

Software: Ableton live 10, Max4Live, Reaktor 6. 

Dimensions (approx.): 10 x 14 x 16 meters. 

Date: 2022. 

Location: MONOM, Berlin, Germany. 

Synopsis: 2182 kHz is an immersive soundscape composition that offers a multi-sensory ex-

ploration of aquatic soundscapes, including biological, geological and anthropogenic sound 

sources to be experienced at the 4DSOUND system technology. Inspired by the concept of 

the 2182 kHz radio frequency used in radio distress communication (now obsolete), this 

sound composition alternates periods of absence and presence of (anthropogenic) noise, re-

vealing potential challenges aquatic fauna face in communicating in these environments dis-

 
311 http://franciscagoncalves.com/portfolio-item/munda/ accessed November 02, 2021. 
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turbed by acoustic pollution. Presenting an innovative way to experience underwater sound-

scapes also draws attention to the effect of auditory masking, contributing to the development 

and inclusion of acoustic ecology and ecoacoustic approaches in an artistic context. This work 

resumes the ideas and concepts from a previous soundscape composition The Noise Parade 

developed for the Hackathon Your Ocean Sounds from Museum für Naturkunde312. 

It is one of the outputs of a six-month internship as a guest scientist at the IGB Leibniz 

Institute of Freshwater Ecology and Inland Fisheries313 and an artistic residency at Monom314 

in Berlin, Germany, from May 2021 to January 2022. The residency was divided into two 

essential parts, the soundscape composition and a public event planning. The first part was 

developing a soundscape composition in the 4DSOUND using the Monom facilities. It con-

sisted of 50 hours spread from July to December 2021. It was presented at Monom, Berlin, 

Germany, on January 22, 2022, as part of the event Dripping Point, integrated into Vorspiel / 

Transmedial & CTM Festival (Fig. 166, Fig. 167 and Fig. 168). The Dripping Point public 

event development was the conclusion of the residency.  

Soundscape composition315. 

4.8.1 Introduction to masking 

Christine Erbe et al. (2016, 16) describes auditory masking as the process by which the 

threshold of hearing for one sound is raised by the presence of another (masking) sound; and 

the amount by which the threshold of hearing for one sound is raised by the presence of 

another (masking) sound, expressed in dB (decibel). In this sense, if one considers noise as an 

unwanted disturbance within a relevant frequency band regarding acoustic masking, noise is 

the masking sound. This signal perturbation is critical for animal interactions with 

communication signals and might significantly affect biological processes. Moreover, often 

animals need to increase the intensity and / or the frequency of their calls to overcome the 

masking effects (Oberst, Lai, and Evans 2019, 62). In this consideration, the phenomenon of 

masking is less studied in marine mammals than in humans or terrestrial vertebrates (Erbe et 

al. 2016, 16).  

In addition, Buscaino et al. (2016, 2) define that the masking effect introduced by 

shipping traffic noise affects the animal’s capacity of perceiving sound. The authors confirm 

that animals might react differently due to masking (noise at the same frequencies as biologi-

 
312 Detailed in the section 4.9.2. 
313 https://www.igb-berlin.de/en/about-us accessed November 02, 2021. 
314 https://www.monomsound.com/ accessed November 02, 2021. 
315 https://soundcloud.com/sininho/sets/soundscape-compositions accessed February 02, 2022. 
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cal signs), including raising the intensity or changing vocalisation frequency. Furthermore, 

masking might even “alter vital functions such as echolocation and the detection distance of a 

predator of conspecific” (Buscaino et al. 2016, 2). Moreover, due to the constant increase in 

underwater noise, the potential bioacoustic effects, including auditory masking, are becoming 

a concern. According to Erbe et al., “of all the ways in which noise can affect the lives of ma-

rine mammals, auditory masking perhaps is the most pervasive.” (2016, 16-17). Hence, mask-

ing is a complex phenomenon depending on the characteristics of the sender, the environment 

and the receiver (2016, 17). 

Furthermore, as pointed out by Šturm, Polajnar, and Virant-Doberlet (2019), masking also 

happens in the context of a vibroscape. Additionally, considering a vibroscape, it is essential 

to include the vibrations relevant to intraspecific communication and the vibrations masking 

and interfering with detection and transmission of critical information (in this case, consid-

ered noise) (2019, 128). Recent research started to document the effects of vibrational noise 

(biological, geological or anthropogenic) on vibrational communication and behaviour pro-

posing the signal active space as an essential concept in vibroscape ecology. Šturm, Polajnar, 

and Virant-Doberlet (2019, 128 - 129) define a signal active space as an area in which the 

signal amplitude is sufficiently above the detection threshold of potential receivers to elicit an 

effect316 on the behavioural response of the receiver. The amplitude of the emitted signal, at-

tenuation of the signal during the transmission, the amplitude of background noise and sensi-

tivity of vibroreceptors all contribute to the signal active space317. The concept of signal ac-

tive space was interesting to explore in 2182 kHz development. It included ideas of space ex-

ploration, sound positioning in space, perceiving sound dimensions in particular places within 

the room, playing with depth, height and low-frequency sound vibrational aspects of 

soundscapes and vibroscapes.  

  

 
316 This is relevant since the effect may be starting a behaviour or stopping a behaviour. 
317 The active space of vibrational signals differs enormously from a few cm in fruit flies to several km in 
elephants. 
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4.8.2 IGB - Field recordings 

The IGB Leibniz Institute of Freshwater Ecology and Inland Fisheries is an International Re-

search Centre focusing on fundamental processes in freshwaters and their communities. The 

research done during the internship was under the Aquatag318 project, led by Dr Markus 

Venohr, who also supervised the interchange and the research project. Field trips for collect-

ing underwater recordings were realised first in various locations around Berlin for a general 

impression of the local underwater soundscapes. Second, in the last months of the exchange, a 

particular focus was given to the Müggelsee. The reason was that IGB facilities are located 

next to Müggelsee, plus there is a monitoring station319 where meteorological, physical and 

biological data is automatically collected. During the project, the monitoring station was used 

for experimental recordings.  

Berlin 

Several field recordings (Fig. 161, Fig. 162 and Fig. 163) were realised using different 

equipment that included a Passive Acoustic Monitor (PAM) from Mar Sensing Lda, Sound 

Devices MixPre-6, Zoom H4, Sure MV88+, Aquarian Audio hydrophones H2a, Geophone 

LOM (Fig. 161) and contact mics from Jez Riley French. The locations of aquatic places in 

Berlin city included ponds, rivers, canals or other bodies of water. Selected raw sound files 

can be assessed online320. 

 
Fig. 161 Field recordings. LOM geophone. Berlin, Germany. 

 
318 https://aquatag.igb-berlin.de/dies-und-das/11/1076/ accessed November 02, 2021. 
319 https://www.igb-berlin.de/en/muggelsee-monitoring-station accessed January 02, 2019.  
320 https://soundcloud.com/sininho/sets/raw-field-recordings accessed January 02, 2022. 
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Fig. 162 Field recordings. Berlin, Germany. 

Müggelsee 

The Lake Müggelsee, or Großer Müggelsee is located in the East of Berlin, in the quarter of 

Köpenick, and mainly influenced by the River Spree (as it flows through it). The mean depth 

is 4.9 m and its maximum depth 8.0 m.321 Lake Müggelsee is home for numerous aquatic spe-

cies and as discussed before, anthropogenic noise is becoming a threat for lake ecosystems. In 

this sense, in order to assess the acoustic environment of the Lake Müggelsee, anthropogenic 

soundscapes were monitored through short-term recordings (fifteen minutes) during the sum-

mer 2021. Several field recordings were realised using a Zoom F4 and an Aquarian Audio 

H2a hydrophone. The field recordings served to determine the types of anthropogenic sounds 

present in the lake. The recording framework and the field trips at the Müggelsee were devel-

oped in collaboration with Viola Schweiger, who realised the mapping of the selected record-

ed locations322. The chosen locations M1, M3, M5, M6, M7, M8 and MS3 are the sampling 

sites determined by the long-term ecological research programme of the IGB (MS3 is a sam-

pling station also used when the lake is frozen). They are feeding grounds for the aquatic 

population. The recording framework consisted in acquiring underwater soundscapes in these 

seven locations, every location at three depths whenever possible (2, 4 and 6 meters) and 

weekly vs weekend. An electric boat was provided for these experiments. Selected raw sound 

files can be assessed online. 

 
321 See Driescher (1993) Lake Müggelsee and its environment. Natural conditions and anthropogenic impacts.  
322 https://storymaps.arcgis.com/stories/f28816b27cd9428bbb347c6b56b27e51 accessed February 02, 2022. 
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Fig. 163 Field recordings. Müggelsee, Berlin, Germany. 

4.8.3 MONOM - 4DSound system  

Monom is a sound laboratory and an experimental performance venue located at the historical 

Funkhaus building running since the 1st of December 2017. Moreover, it offers a state-of-the-

art spatial sound studio integrating the 4DSound323 technology at its core. This technology 

provides a flexible324 and intuitive controlling platform for experimenting and perceiving 

sound in space. In this sense, the sound is not heard from the speakers but appears in space as 

independent physical entities. The listener can move freely in space and explore the sound 

environment as a sonic aural place (Fig. 167). In addition, Monom allows experimenting how 

 
323 Cf. Oomen, Holleman, and Klerk (2016) 4DSOUND: A New Approach to Spatial Sound Reproduction and 
Synthesis (238-245). 
324 It integrates any interface concerning movement, light, virtual augmented reality, biofeedback, metric or 
brainwaves, offering different perspectives to compose or perform combining sensory dimensions. 
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spatial sound technologies can foster artistic exploration and cross-discipline investigation by 

using spatialised sound as an artistic medium. In this context, the idea is to contain the audi-

ence within the artwork, promoting active listening while challenging sound perception: 

“Monom aims to engage a wider audience in the potential of spatial sound as a more visceral 

and human way of experiencing art and music.” (Monom website). 

The 4DSound system installed at Monom offers audience immersion by providing 48 

omnidirectional satellite speakers placed in sixteen pillars at different heights and nine sub-

woofers placed underneath a metallic grid flooring. The satellite speakers are distributed in 

the pillars in a 4 x 3 x 4 grid (XYZ where Y is the vertical axes). There are three horizontal 

planes of 4 x 4 satellite speakers with: 

- Plane 1: level with the floor (0m) 

- Plane 2: just above ear level (2-3m) 

- Plane 3: up in the air (4-6m) 

The nine subwoofers are in the middle of every quadrant under the 0m (three are represented 

as black cubes in Fig. 164). There are 3-5 meters between all speakers in the horizontal direc-

tions. 

 
Fig. 164 Monom 4DSound scheme. 

During the residency, the experience and knowledge of the spatial sound engineer Shehryar 

Ahmad, who worked together to develop and place sounds in space, collaboratively spatial-

ising the final soundscape composition for the system, was essential. Shehryar explained 

and outlined the 4DSound system’s core process and sound flow. In this sense, the freedom 

offered by the system is that it provides an object-based working environment. Moreover, this 

object-based framework makes it possible to spatialise by designing objects and their 

respective movements and actions within the space (see in Fig. 165 a yellow squared object 
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with its respective circular path). Finally, the selected sounds are sent to these objects and 

move accordingly. Two main components are the base of these objects, the simple sources (a 

singular object of limited shapes and limited internal movements) and the sound entities (with 

more shapes available, more movement patterns, more effects and more channel routing pos-

sibilities). Both object types can consist of particles; smaller objects make up a larger shape 

and behave as one object in movements and reactions. More particles correspond to a more 

detailed sonic hologram, with more perceptible and audible expression or movements. Sound 

entities have access to a more extensive range of particles than simple sources.  

As explained by Shehryar, the sound flow goes from Ableton on the booth (central) com-

puter into the Max4Live devices, which through open sound control (OSC) messages connect 

via IP to another computer on the same network running the 4DSOUND Engine and all the 

processing. The sound is sent to the Engine via multichannel audio digital interface (MADI) 

connection that passes through a Dante RedNet device, then sent to converters and the ampli-

fiers. The Engine computer then sends the spatialised sound out through the amplifiers and 

then the speakers. Monom uses a Dante Virtual Soundcard for the audio routing between the 

network. 

4.8.4 Description 

The radiofrequency 2182 kHz, once used as one of the international maritime radio distress 

frequencies, inspired this artistic proposal. A mandatory period of silence and listening was 

associated with all stations using this frequency to allow an exclusive space for emergency 

communication in this protocol. The silent period was three minutes twice an hour, at h+00h 

and h+30h. In this sense and starting from this concept to develop the final narrative, the 

sound composition considered this aspect.  

The narrative for the piece develops around the navigation through different depths in the 

underwater world while experiencing encounters with different sound elements created by 

biological, geological and anthropogenic sources. The sound elements include field record-

ings gathered through the several field trips in aquatic places in Berlin, the ocean sounds li-

brary from the Museum für Naturkunde (Berlin, Germany) and sound synthesis. Three central 

moments connect to different underwater depths: 

1. Intro - from surface to shallow waters (biologic, geologic and anthropogenic mixed 

sounds). 

2. Middle - from shallow underwater to deep / bottom (low frequencies, geologic, vi-

broscapes). 
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3. End - from the bottom (loud, intrusive, intensive, noise sources) back to the surface 

(seal stress call in the last minutes). 

After considering these aspects and because of the large variety of different sounds and re-

cordings, for 2182 kHz development, Shehryar suggested the following approach: 

Since there are many minor sounds with different interactions or ‘events’ (bi-

ological, geological, anthropogenic, environmental) that behave differently, I 

thought giving each sound its own simple source and distinct movement 

largely helped the narrative. Sound entities were used as a means of more de-

tailed environment mapping, often using spatial reverb and granulator to cre-

ate a platform for sonic reflections to further emphasise the feeling of being 

underwater or going down to further depths. Hydrophone recordings were re-

flected from the sound entities sounding much deeper and slightly more ab-

stract; this layering of different water sounds all contributed to a very ‘thick’ 

sonic underwater sensation around the entire space. A sound entity was also 

used for the radio transmissions section to add a connection between the dif-

ferent radio voices and their combined movements to remain on opposite 

sides relative to one another. (Shehryar Ahmad personal, personal commu-

nication, 2021) 

In addition, fifteen simple sources and three sound entities were used in the project, as 

showed in Fig. 165. At the beginning of the narrative there is a transition from the water sur-

face to the shallow underwater and some natural elements, fish communications, snapping 

shrimp calls are present. They are disturbed by motorboat noises when the first anthropogenic 

interference happens. During this process, the frequencies often overlap and the biological 

communications become difficult to hear. The navigation continues to a deeper level where 

geological sounds such as hydrothermal vents, water flow, vibrational and turbulent elements 

are present. Here also submarines pass through the space contributing to the overall motion.  

In the last part of the narrative, a disconcerting noisy environment with anthropogenic el-

ements such as pile-driving, radio communications and an underwater crash creating an ex-

plosion is created. After the explosion, the overall environment full of noise and chaos be-

came silent, with all anthropogenic noise suddenly stopped. Sounds are still floating around 

the space as the explosion reminiscences. One can also start listening to echolocation clicks, 

buzzes and whistles from sperm whales, white whales, narwhals or seals, that appear and start 

communicating. 
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Fig. 165 Sound objects and respective paths in space. 

The narrative ends with a lost seal that comes at the surface, emitting a distress call as an 

attempt to call for help. Furthermore, the 2182 kHz distress call metaphor is clarified here 

when aquatic fauna also needs a silent space free from anthropogenic influences to continue 

communicating in a healthier sonic environment. The overall narrative was discussed and 

approached collaboratively with Shehryar for further spatialisation development in an engag-

ing way: 

With such a detailed piece involving a large number of specific field record-

ings, my approach was to create a very immersive environment with a per-

ceptible difference between the perceptual depths. Along with using different 

recordings, controlling the rate of movement and the placement of the sub-

bass layers heavily emphasised the different stages of descent and the water 

pressure felt. With such a narrative-driven piece consisting of very loud and 

drastic sections, the spatialisation was a naturally evolving process. Each lay-

er added a different movement pattern or distance relevant to the nature of 

the event and the theme of the project. We emphasised the wildlife sounds 

and patterns in a delicate manner to empathise with the effects of the anthro-

pogenic noise. The anthropogenic noise was approached differently; position-

ing, loudness, and movements designed to be more dynamic and sensorially 

jarring. Overall, this was a very intuitive project to work on. It benefits sig-

nificantly from object-based spatialisation to immerse listeners into an in-

tense underwater world. It also carries a very physical thematic message en-

hanced by the size and the impact of the sounds used. The way the piece 

evolves from a very soothing environment to the chaotic section near the end 
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is very smooth and at the same time indicative of the actual nature and condi-

tion of the ocean and the effect of anthropogenic noise on marine wildlife. 

(Shehryar Ahmad, personal communication, 2021) 

Finally, the culmination of the residency was the public presentation of the developed 

4DSOUND soundscape composition by the organisation of the event Dripping Point (Fig. 

166, Fig. 167 and Fig. 168), in collaboration with other sound artists. Dripping Point event 

was an integrative part of the Vorspiel / Transmediale & CTM Festival and placed online on 

the leading platforms for Berlin cultural events. The following links promoted the event325. 

Dripping Point lasted four hours, with three possible slots proposed to experience the 

4DSOUND works. Each slot had a maximum capacity (given COVID19 restrictions). All 

three slots reached maximum capacity showing an extremely positive response from the audi-

ence to the programme proposed. 

 
325 https://www.monomsound.com/events/monomctmtransmidialedrippingpoint accessed January 30, 2022. 
https://www.facebook.com/events/monom/monom-vorspiel-transmediale-ctm-presents-dripping-
point/1072440356872924/ accessed January 30, 2022. 
https://ra.co/events/1491600 accessed January 30, 2022. 
https://www.digitalinberlin.de/monom-dripping-point-4dsound/ accessed January 30, 2022. 
https://www.tip-berlin.de/event/musik+konzert/1465.2074865628/ accessed January 30, 2022. 
https://www.field-notes.berlin/de/programm/84518/dripping-point accessed January 30, 2022. 
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Fig. 166 Dripping Point. ©Christel Clerc. 

 
Fig. 167 Dripping point. Audience moving in space. ©Christel Clerc. 
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Fig. 168 Dripping point. ©Christel Clerc. 

4.8.5 Additional information 

Credits: Francisca Rocha Gonçalves (original sounds and creative development); Sherhryar 

Ahmad (spatial sound engineer); IGB Leibniz Institute of Freshwater Ecology and Inland 

Fisheries – Aquatag project (Dr. Markus Venohr and Viola Schweiger); Luisa Quintela (de-

sign); Christel Clerc (photography); Museum für Naturkunde – Mediasphere For Nature (un-

derwater recordings sound library – Dr. Ilse Van Opzeeland, Alfred-Wegener Institute Helm-

holtz Centre for Polar and Marine Research; Rodney Rountree, University of Victoria; Helen 

Rößler, Deutsche Meeresmuseum; Michael Stocker, Ocean Conservation Research; Michael 

Dähne, Deutsche Meeresmuseum).  

Online documentation326. 

4.9 Other soundscape compositions 

Several other soundscape compositions were developed, continuing the research on masking, 

underwater communication and noise pollution. These soundscape compositions reflected the 

approaches based on the three key concepts and were relevant parts of the practice-based pro-

cess. These works try to connect people with the place (underwater) by revealing an unpleas-

ant side of these environments, a disturbing experience, to reveal the potential negative as-

pects of introduced anthropogenic noise in aquatic environments. They became crucial for the 

research and creative thinking on the impacts of noise on fauna.  

4.9.1 Fluidotherapy#1 

Title: Fluidotherapy#1. 

Technique: soundscape composition. Field recordings, Ableton Live 10, Reaktor 6. 

 
326 http://franciscagoncalves.com/portfolio-item/2182-khz/ accessed February 02, 2022. 
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Date: 2020. 

Synopsis Fluidotherapy#1 is a sonic journey that connects the concepts of noise pollution and 

masking in aquatic environments. It uses underwater noise recordings and sound synthesis. It 

reveals the challenges that marine life faces nowadays due to a constant rise in anthropogenic 

noise, combining several field recordings realised in Croatia, Rotterdam and sound synthesis. 

It proposes an investigation of different frequencies resembling anthropogenic activities that 

often overlap and mask essential biological cues for bioacoustics. These frequencies some-

times fill the sonic spectrum of aquatic species leaving no space for communication by creat-

ing a disturbing environment. Examples include propellers from boats, seismic surveys, air-

guns, pile-driving and deep-sea mining. In the last seconds of the work, one can finally hear 

only biologic and geologic sounds. It was curated by Cosmic Burger, a platform for social 

awareness and dissemination of artistic content.  

Soundscape composition327. 

4.9.2 The Noise Parade (Die Lärm Parade) 

Title: The Noise Parade. 

Technique: soundscape composition. Field recordings from Museum für Naturkunde.  

Software: Ableton Live 10, Reaktor 6. 

Date: 2021. 

Synopsis The Noise Parade is a soundscape composition realised for the hackathon Your 

Ocean Sounds organised by the Museum für Naturkunde in Berlin, Germany, that continues 

to approach the concepts of noise pollution and masking. It is explained in an interview328 by 

Christel Clerc from the Mediasphere fur nature. The Museum made available a library of 130 

different audio files from underwater recordings for artists to develop a soundscape composi-

tion using this library. 

Soundscape composition329. 

4.9.3 The Noise Parade Extended 

Title: The Noise Parade Extended. 

Technique / Materials: audiovisual installation / laser projector Cameo LUKE 700 RGB, 

iMac, soundcard Focusrite Scarlett 18i20, four amplified speakers, glass, mirrors, water.  

Date: 2021 
 

327 https://soundcloud.com/sininho/sets/soundscape-compositions accessed January 02, 2022. 
328 https://mediasphere.museumfuernaturkunde.berlin/en/blog/2021/06/10/your-ocean-sound-portrait-goncalves/ 
accessed January 02, 2022. 
329 https://soundcloud.com/sininho/sets/soundscape-compositions accessed January 02, 2022. 
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Synopsis The Noise Parade Extended is an audiovisual installation inspired by The Noise 

Parade piece and it consists of hybrid approaches with water, laser projections, mirrors and 

sound to create an immersive environment for the exhibition space (Fig. 169). It was devel-

oped for the photography exhibition A opacidade da água, organised by the Fine Arts Muse-

um from Porto University and curated by Susana Gonçalves and Luis Pinto Nunes. It com-

bines several soundscape recordings collected in different places of the world to dialogue with 

the presented artworks. 

 
Fig. 169 The Noise Parade Extended. 

4.9.4 Sound Walk Berlin 

Sound Walk Berlin is an initiative from Field Notes to develop a sound map in Berlin, gather-

ing locations with particular sonic characteristics (Fig. 170). Moreover, it includes soundscape 

compositions and sound files geolocated in the map to foster dislocation through the city with 

location-based audio. The Noise Parade soundscape composition was part of Sound Walk 

Berlin with three other field recordings330.  

 
330 https://soundcloud.com/user-28458076/ste-002e-francisca-rocha-goncalves accessed January 02, 2022. 
https://soundcloud.com/user-28458076/francisca-goncalves-ambience-20-spree-2021 accessed January 02, 2022. 
https://soundcloud.com/user-28458076/francisca-goncalves-ambience-muggelsee-2020 accessed January 02, 
2022. 
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Fig. 170 Screenshot from Sound Walk Berlin. 
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5 Discussion 

The present chapter discusses the artistic works and their results under the proposed frame-

work and creative practice, considering concepts of ambience, emotional affinity, nature-

connectedness and ecology of æffect. In order to answer the research question of how to con-

vey the experience of underwater soundscapes and their human disruption, it was necessary 

to conduct a reflexive iterative process that further investigates underwater acoustics and 

noise pollution impacts. The research path revealed that it was critical to consider the explora-

tion of vibration, particle motion and the feeling of touch, as they characterise the aquatic en-

vironments.  

The artistic aims inherent to this research included the development of several artistic 

artworks that represent nature, connect people and underwater environments and reveal the 

noise pollution impacts, plus the development of a sound library with original audio content 

of underwater soundscapes recorded in several locations. The ecological aims included con-

tributions to soundscape ecology, water ecologies and noise pollution through the further in-

terpretation of the soundscape recordings.  

The proposed artworks assisted in fostering inclusion with nature through offering nature-

connectedness strategies. Moreover, they contributed to the noise pollution dialogue by ap-

proaching and discussing several underwater phenomena. They were dealing with concepts 

such as bioluminescence (Luciferina), bioturbation (DIS_turbation), cavitation (Munda) or 

masking (2182 kHz) and explained how they affect or are potentially affected by sound dis-

turbances. Furthermore, human-water relationships and water aesthetics were explored in 

#switchoffandlisten and SINØ III. The field recordings gathered original audio content for the 

sonic experiences and acted as timestamps of ecological memory of underwater soundscapes 

captured in different parts of the world. These contributions appear to be crucial for the fur-

ther involvement of citizens in the ecological sound art discourse. The artistic motivations 

presented in this dissertation reflect this concern. Starting from the question this research aims 

to answer, two directions arouse. One direction was related to the process involved in realis-

ing soundscape recordings and conveying the experience of underwater soundscapes. The 

second direction focused on displaying the human disruption of these soundscapes by investi-

gating noise pollution. 

In the first direction, understanding the concept of ambience and attunement with the 

place was essential for the realisation of the soundscape recordings. In order to achieve a 

deeper engagement, it was necessary to realise fieldwork using recording technologies, such 
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as contact microphones, geophones, hydrophones and passive acoustic monitors. Feeling a 

place means understanding its ambience and tuning into the place. These approaches connect 

with Naess’ deep ecology ideas of conveying nature’s beauty as forms of reconnection (quot-

ed in Vandsø 2020). Moreover, Jean-Paul Thibaud refers to the ambience as a way to sense 

and feel a place, defining it as a “space-time qualified from a sensory point of view” (2011, 

1). In this context, developing a sense of place for underwater environments is inspired by 

adapting walking explorations, such as the flâneur and dérive, combined with Westerkamp’s 

and Softday’s creative soundwalking proposals. These ideas inspired the development of a 

boat tour that featured a virtual underwater soundwalk, which was crucial for expanding place 

attachment by revealing more about the place’s ambience. This is especially relevant for 

strengthening a personal bond and highlighting the importance of the individual relationship 

with these places.  

Considering underwater recordings as cultural heritage connected with Lockwood’s ideas 

in Sound Map of the Danube and The River Archive was relevant for the #switchoffandlisten 

noise awareness campaign and the development of the recording framework. Moreover, the 

approach of considering soundscape recordings as sonic underwater environment documenta-

tions connect with the concern revealed by the artworks that document Earth, e.g. Archive: 

Endangered Waters by Rúri and Vatnasafn / Library of Water by Roni Horn. These works act 

as attempts to protect endangered places. 

The flâneur and dérive concepts that connect with Westerkamp, Softday and LaBelle’s 

soundwalking ideas of experiencing the place set the stage for the underwater explorations. 

The underwater recordings fieldtrips took these inspirational strategies and ideas into account, 

by combining flâneurings, soundwalks and boat listening experiences. Rob St. John’s concept 

of fluid-sound, which outlines that the recordings promote a sonic engagement with a place, 

was particularly relevant in this context. It is only possible to develop artistic strategies to 

communicate to a broader audience after connecting and attuning with places through sound. 

Focusing on Vandsø sonic aftermath / Morton dark ecology proposals of creating ecological 

sound artworks to challenge the audience and reveal reality, helped frame the research. There-

fore, providing uncomfortable experiences that revealed the impact of elevated sound pressure 

levels (SPL), while including the vibrational and particle motion components of underwater 

sound by proposing creative ways to connect people with the vibrational phenomena of na-

ture, became central. 

The proposed artworks explored sound, vibration and particle motion as immersive media 

for soundscape composition in the context of interdisciplinary sonic experiences. With these 
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approaches, Luciferina was developed as the first critical work to convey vibrational aspects 

of sound and its potential interference with bioluminescent organisms. It informed about the 

bioluminescence phenomena and revealed the vibrational aspects of anthropogenic noise 

caused by motorboats and propellers by offering a visual image of the disturbances. Moreo-

ver, it proposed an emotional affinity between the bioluminescent organisms while pointing 

out the potential noise effects of noise. The following artworks (SINØ III) and the side exper-

iments (SINØ I, II, Water Sirens and Pycnocline) combined different perspectives and consol-

idated the approaches of exploring water and vibration. They can be considered the first at-

tempts of creating a dialogue concerning underwater noise pollution with a focus on vibration.  

In the #switchoffandlisten noise awareness campaign, the listening boat tours combined 

the approaches of the soundwalks and attunement mentioned above, paired with the ideas pre-

sented in Water Whistle by Neuhaus and the soundstate of listening underwater proposed by 

Helmreich. The proposal was to create artworks that foster nature-connectedness, aiming to 

impact audiences to think, be curious, question and feel closer and connected to ocean sound-

scapes. Therefore, in #switchoffandlisten, the strategies were adapted for the developed boat 

tours listening experiences. Even though the audience was inside the boat listening through 

hydrophones, it was possible to submerge the ears int the water and compare the sounds. 

Bringing audiences to a boat and listening to the soundscapes evolving in real-time was a 

powerful experience for the participants. Additionally, it provided a clear message - not only 

by revealing the soundscapes, but also by showing the effects of their disturbance by anthro-

pogenic noise.  

As Vandsø argued (2020, 26), most eco-sound artworks focus on more significant societal 

issues or site-specific locations to influence or question the audience regarding a more pro-

found reflection on that issue or a place. Additionally, connecting people and places, involv-

ing communities as well as tuning to their participation and feedback, promotes inclusion with 

nature and fosters an ecology of æffect. Thus, using underwater soundscapes as a creative tool 

for changing behaviours is critical. It may create emotional connections that ultimately lead to 

an action or an affect towards an effect. This was particularly evident after the underwater 

listening workshops boat tours with the participants’ feedback, especially from the locals who 

felt responsible for passing the message and searching for local solutions.  

The site-specific performance Secret Messages from the Sea, realised under the scope of 

#switchoffandlisten noise campaign, highlighted the importance of close contact with the 

community in building relationships. As seen in Barclay’s approaches, projects that involve 

the community need time and a continuous work is imperative to build trust. Through the 
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connections with the Fisherman’s Museum and the fishers themselves, additional knowledge 

on traditional techniques was incorporated into the different works. Getting to know and in-

teract with older fishers has clearly shown how much interpersonal communication can 

change attitudes and build trust. Secret Messages From the Sea combined the artistic products 

from the mentioned underwater listening workshops boat tours and the children’s workshops, 

questioning individual relationships to nature, the sea, silence and noise and the connection 

with the inner self. According to the project’s curator, through #switchoffandlisten the idea of 

true collaboration between artists and the community on the issues of public interest happened 

and came to life. Additionally, it seems that the topic - sea and ecology - was critical for it to 

happen. There is a consensus on the importance of conserving marine biodiversity between 

the local community, contemporary artists and the conscious tourists they usually target with 

the programs. It was visible through the interest in participating in all aspects of the program, 

measured by the fact that all workshops were sold out and through the immediate proposals to 

developing similar programs into some form of permanent event.  

DIS_turbation unfolded creative strategies to continue to perform the vibrational and par-

ticle-motion components of ocean soundscapes in an artistic context as a way to connect peo-

ple and nature. Additionally, the goal was to explore connecting people and places through 

sonic experiences while focusing on a particular concern (anthropogenic vibration). By exam-

ining the phenomenon of bioturbation and how changes in vibration due to anthropogenic 

activities may impact benthic species, DIS_turbation acts towards building nature-

connectedness between people and underwater places. Making the audience feel, think and 

question issues that negatively affect aquatic ecosystems might foster their empathy for eco-

logical protection and preservation (pro-environmental behaviours).  

The resulting multi-sensory intervention that included visual, auditory and touch sensa-

tions might have challenged the audience to re-think their relationship with environments 

while understanding the potential effects of noise pollution. This assumption is considering the 

small sample of people experiencing the work that was possible to talk to directly. What was 

supposed to be a one-week exhibition with access to more audience feedback, due to local 

COVID-19 regulations, ended up being open to the public solely during the opening weekend. 

However, it was possible to access amongst the visitors that came to the experience that an-

thropogenic noise vibration was a completely new subject. Therefore, one may also conclude 

that DIS_turbation contributed to fostering the dialogue on the issue, revealing a reality, mak-

ing the invisible visible.  
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Munda takes further these ideas and questions the damages caused by noise on micro-

scopic elements due to vibration and particle motion changes. In this context, algae are among 

the oldest species on Earth and are widely used as environmental bio-indicators. Moreover, 

various forms of pollution and stress can affect these micro-organisms. Understanding the 

relationships between algae and anthropogenic stressors is key to improving the future man-

agement of aquatic ecosystems. By addressing and communicating these issues creatively, 

one can extend the dialogue to communities. Munda focuses on understanding what impact 

could increased noise in aquatic environments have on microscopic organisms and inquires if 

the vibration caused by noise pollution might be damaging these elements by, for example, 

affecting the turbidity levels of the river. 

Munda addresses these questions by focusing on microscopic elements collected from the 

river and showing anthropogenic pressures’ impacts. Taking ideas from DIS_turbation that 

focused on low frequencies, Munda explored a different sound frequency range, often 

prompted by cavitation phenomena. As discussed, cavitation shakes and disturbs a medium or 

liquid. When cavitation is present, the elements suspended in a medium can be destroyed or 

disrupted. Moreover, it can create sediment dislocation contributing to higher turbidity levels 

and loss of transparency in aquatic systems. These events (for example, the breaking of the 

cells membrane) often happen at microscopic scales. By revealing the aspects of underwater 

landscapes, paired with recording different river locations and bringing the algae to a visible 

scale, this installation aimed to raise awareness of the potential impacts of increased noise and 

vibration on aquatic environments. It questioned whether the introduction of vibration and 

changes in particle motion in these environments can be harmful to microscopic ecosystems.   

2182 kHz explores the concept of auditory masking and conveys the experience of an un-

derwater environment impacted by noise pollution where sound frequencies overlap, showing 

the challenges of underwater biological communication. The multi-sensorial experience was 

designed from field recordings of underwater soundscapes impacted with anthropogenic noise 

paired with sound synthesis and, to this end, implemented at 4DSOUND system at Monom, 

Berlin, Germany. More than a sound exploration, it intends to be an artistic approach where 

sounds are used as raw material and source of expressive creation, transmitting a multi-

sensorial perception to the listener and exploring the several ways of sensing underwater 

soundscapes. Since this sound system allows one to choose the positioning and trajectory of 

sounds in space, the experience includes creating noise maps and trajectories with specific 

sonic dimensions, creating a context of chaos and noise, interspersed with moments of calm 

biological dialogue. Using recordings from several locations in aquatic places in Berlin, it 
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fosters a dialogue with the audience on what it feels like to be underwater experiencing an-

thropogenic noise. Since the system has 9 subwoofers, the perception of vibration in aquatic 

environments was also strong. Thus, making the problem of noise pollution more visible and 

more likely to be felt. Because aquatic marine animals interact with their environment by 

sensing sound, vibration or acoustic energy, it is essential to focus on the particularities of the 

underwater environment. 

This work reveals the sensory side of water soundscapes by exploring vibration and dis-

turbance in these ecosystems seeking a deeper understanding of underwater noise pollution. 

The experience confronted the audience with underwater noise providing the participants with 

the perception of how these sounds might be affecting aquatic life. Once again, to create emo-

tional affinity to these aquatic species. Through artistic approach and creative use of underwa-

ter soundscapes, this work offers a multi-sensorial exploration of aquatic sounds, enhances 

ways of feeling and perceiving underwater environments and raises public awareness of the 

noise pollution problem. 

 

The proposed practice-based research artworks suggested artistic strategies to answer how 

to convey the experience of ocean soundscapes and their human disruption. Moreover, they 

contributed to the initial aims of connecting people and underwater environments while point-

ing out the vibrational aspect of underwater sound, which is critical for aquatic life communi-

cation. In the proposed practice-based process, the vibrational side of underwater sound and 

its interpretation was relevant, while the artworks informed one another by referring to this 

fundamental principle. They further explore the concept of transferable energy in the medium, 

as defined by Eishdeim. Furthermore, since these interferences of the medium can often be 

produced by sonic forms that constitute the unsound, (or the invisible sound, as defined by 

Novak), the proposed creative approaches call attention to these aspects, revealing subtle me-

dium interferences caused by noise pollution, including invisible aspects of sound.  

In some of the artworks the sound frequency ranges were explored beyond the human 

hearing limits since most aquatic fauna these limits are different (in Luciferina, DIS_turbation 

and the experimental process in Munda). In this context, growing knowledge about the nega-

tive impacts of noise pollution on aquatic animals requires a more conscient approach to un-

derwater sound, including the unsound. Therefore, the focus on underwater soundscapes in-

cluded the sound pressure level (SPL) and integrated the particle motion aspect. Additionally, 

the artistic strategies proposed extended this field of experimentation, connecting with re-
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search and practice of field recording, listening, sound studies, ecoacoustics and vibroscape 

ecology by fostering nature-connectedness, emotional affinity and ecology of æffect. 

After experiencing the artworks, the participants left more connected and informed about 

the approached phenomena. Moreover, it was possible to perceive and confirm that higher 

levels of emotional affinity were achieved when people were taken directly into nature. There 

were excellent feedback reactions to the underwater listening workshops in the bout tours ex-

periences. In these experiences, people are tuned to the natural environment when they are 

present and feel the disturbances in the first person. Although the artworks have a common 

goal of strengthening the connections between people and underwater environments while 

creating awareness for noise pollution, two other dimensions at an individual level – nature 

values and inclusion with nature – seem to affect experience response considerably.  

 

This investigation shows that the personal background is especially critical and will dic-

tate a considerable different effect on the participants at a particular individual level. Thus, 

due to the personal background or the inherent deeply rooted influences, there are people that 

perhaps cannot attribute value to it because they are not considering nature as part of them-

selves or feel very detached from nature. Hence, these experiences might have different out-

puts (either less impact or a change of perspective). Consequently, it is crucial to confront 

people with nature to connect with and challenge their values and perspectives. 

In general modes, audiences were inquisitive and wanted to know more about these topics 

that are not usually personally shared or easily grasped.  This result is exceptionally visible 

with children, since they were very interested and concerned when explained about noise pol-

lution and its impacts on fauna. They are the best influences for a future change of mentality 

and habits.  

As final comments, I would highlight the importance of these types of experiences to 

straightening the bond between people and underwater soundscapes. It is possible to encour-

age it by creating a diversity of nature-connectedness artistic experiences as a form of envi-

ronmental artistic activism. By fostering ecological awareness and emotional affinity, one 

might contribute to an ecology of æffect. Artistic research on creative strategies that offer ex-

periences and open opportunities for this to happen becomes a critical contribution to perceiv-

ing nature as part of self and enhancing healthy relationships with the ecosystems. From the 

overall direct observations and feedback from the experiences, there are several levels of par-

ticipant engagement: 
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- Passive listener 

- Active listener 

- Active integrated listener 

- Collaborative listener  

All the artworks provided a minimum of engagement with the audience that was being a pas-

sive listener. However, even being a passive listener, one is receiving information and is 

tuned to the artifacts’ sonic reality. Since all artworks create a dialogue about underwater 

noise pollution, the problem was shared to every passive listener through the experiences, 

even on a minimal level. The other forms of engagement can reach other forms of listener 

involvement. As mentioned in the framework, connectedness, caring and commitment relate 

to cognitive, affective and behavioural. In the case of a passive listener, it might at least be 

possible to engage them at the level of straightening their sense of inclusion with nature. 

With the active listener, there is an intrinsic interest to know more, a curiosity is explicit 

and thus, the emotional affinity for the problems presented is immediate. Active listeners 

search to engage in nature practices, actively look for more forms of being connected to the 

topic and engage themselves to participate in a more integrated manner. In these cases, is eas-

ier to foster a caring approach and help this listener to become integrated. Having in mind 

Schultz’ ideas of inclusion with nature, only when one feels part of these places (or nature) 

might they care, commit and act to preserve and protect them. From this research observa-

tions, an active integrated listener has a strong connection with nature due to being personally 

related to ecologic, sustainability, biologic or sonic fields. These listeners are active and inte-

grated with the fields since they contribute to knowledge sharing and often create space for 

community development, usually turning into collaborative listeners when projects with col-

laborations are proposed. A collaborative listener embraces the experiences and becomes part 

of it, as in the case of a participating scientist or biologist that adds another layer to the under-

standing of the delivered message.  

Lastly, to convey the experience of nature and revealing underwater soundscapes and 

their human disruption, this investigation proposed projects developed to offer: 

- representations of nature in this case by translating underwater noise pollution,  

- promoting attention and awareness by making audiences perceive noise issues and be 

aware of the natural processes they interfere with,  
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- connecting audiences with less familiar environmental sounds encountered in under-

water environments.  
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6 Conclusion and future work 

The main argument of the present research is that we have not paid enough attention to the 

problem of noise pollution in underwater environments, specifically to the vibrational aspect 

of underwater noise, and that it plays a more significant role than thought before. Moreover, it 

suggests that bringing people closer to natural environments can improve their sense of inclu-

sion in nature, eventually unlocking pro-environmental behaviours. However, it is challeng-

ing to achieve this closeness when dealing with the underwater environment. Since humans 

don’t live underwater, finding strategies that connect people with these environments be-

comes necessary. Therefore, I proposed artistic artworks that revealed this reality by provid-

ing the experience of underwater soundscapes and their human disruption as a way to improve 

these connections. Finally, this chapter resumes the general outcomes of the present investiga-

tion and foresees future work. 

6.1 Summary conclusion 

The present research explored underwater soundscapes and their human disturbance by devel-

oping several sonic experiences through performance, installation and workshops driven by 

field recordings, location recordings and soundscape compositions. The artworks’ develop-

ment focused on the problem of anthropogenic noise pollution, particularly on revealing the 

underwater vibroscape ecology. The artworks were proposed as an answer to the research 

question: 

 

How one can use artistic means to convey the experience of underwater soundscapes and 

their human disruption? 

 

The proposed approach pointed out the problem of noise pollution in aquatic systems and 

focused on the missing aspect of underwater sound: particle motion. As discussed before, 

sound in an underwater context has two components, the sound pressure level and the particle 

motion. During the creative development, this aspect was taken into consideration. In the de-

veloped artistic works, the audience could connect with these topics while observing, feeling 

and perceiving these disturbances while experiencing the artworks.  

The main contributions of this research are insights from the practice-based research art-

works and the underwater soundscapes recordings library. Furthermore, this research contrib-

uted to the knowledge of underwater soundscapes by fostering noise pollution dialogue and 
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its impacts, bonding people and aquatic ecologies through their soundscapes by reinforcing 

nature-connectedness and making the problem of anthropogenic noise pollution more visible 

and, ultimately, helping to protect the underwater sonic world. Field recording, archiving and 

documenting places through sound became necessary to protect and save sonic environments 

prone to disappear.  

The practice-based research artworks development, paired with the key concepts ap-

proached in the framework, informed the investigation thread towards achieving our aims and 

objectives of connecting people with underwater environments while creating awareness of 

noise pollution. In this sense, this research continued the quest to represent and depict nature 

from the authors and scientists that initially contributed to the emergence of ecological sci-

ences. Moreover, it pursued the idea that the more people know about nature, the more will 

people want to protect it. It is further supported by the concepts from holism’s philosophy of 

Nature where the parts cannot be isolated from the whole, especially when considering the 

underwater world where everything merges. Ultimately, as Kepes proposed, with no ecologi-

cal conscience, the hope for change is low (1972, 9).  

By reviewing the artistic strategies from ecological artistic activism and investigating the 

use of water as a medium in the arts, this research explored deeper areas of underwater acous-

tics, noise pollution, biotremology and vibroscape ecology. This research confirms the power 

of artistic activism as a form to communicate ecological issues while appealing to emotions, 

as proposed by Aladro-Vico, Jivkova-Semova, and Bailey (2018, 9) and Serafini (2018, 14). 

Moreover, supported by Kirn’s equation that cognition + affect = effect (2020, 29) and Dun-

combe and Lambert’s ideas (2018, 63), which point out artistic activism as a practice that 

generates æffect, I engaged in the development of informed artworks that share knowledge on 

a particular natural phenomenon. The goal was to first create affect and ultimately elicit an 

effect from the audience. Furthermore, and as Gilmurray explains (2016, 82), by connecting 

sound art, ecological issues and environmental activism, the proposed artworks contributed 

with new ways to see the world, providing insights towards respecting nature. 

As the listening act is critical for this research (and in ecological sound art in general), 

considerations from scholars within this topic were very important for this work. Truax’s 

highlights listening activities are critical in communicating through sounds (1984, xi-xii), 

which is crucial in the underwater context for the aquatic fauna. The experience of listening 

with hydrophones connects with LaBelle’s proposal of acousmatic listening. The author sug-

gests this type of listening strengthens the relationship with the surroundings, by requiring 

“…a negotiation with what was gone missing, or what we may not have access to, incites our 
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imagination as well as fantasy” (2018, 37). Westerkamp’s models of using sounds didactically 

and attributed meaning to these sounds led us to develop a similar approach in the proposed 

workshops. Oliveros’s idea of expanding all sounds by integrating acoustic energy connect 

with the search to reveal other unsound331 forms, such as in the biotremology and vibroscape 

fields or the particle motion aspect of underwater sound. Relevant for the field recordings and 

attunement with places were the politics of psychogeography proposed by Serafini (2018, 

108). These ideas from acouscenic listening and creative soundwalks strategies connect with 

the flâneur and dérive actions of merging with the surrounding environment.  

Finally, I adapted DeLaurenti (2016, 170) and Tlatlim (2021, 710) ideas of activist sound 

and critical listening to the underwater context. In their vision, the goal is to communicate 

current crisis through compositions that use field recording. Therefore, this research com-

municates the noise pollution problem in the aquatic world by presenting sonic experiences 

that use underwater field recordings impacted by anthropogenic noise (or underwater activist 

sound). 

When considering (under)water sounds, Neuhaus ideas led sound artists to focus on hu-

man relationships with water (Helmreich 2012b, 165). Placing audiences in or next to water 

implies ideas of connectedness, presence and place. Further, including water sounds and 

soundscapes, expands these ideas to embrace earth documentations while calling attention to 

vulnerable sonic places. Moreover, when considering water as a medium for sound propaga-

tion, concepts of listening and communicating reach a new level. Therefore, aspects of acous-

tics, transduction and vibration were considered and revealed by the contributions from the 

practice-based research artworks.  

The research was framed within Thibaud’s, Schultz’s, as well as Duncombe and Lam-

bert’s concepts of ambience, inclusion with nature and ecology of æffect to produce the prac-

tice-based research artworks. Luciferina explored the vibrational aspects of underwater com-

munication and its impacts on light and sound propagation. SINØ III approached water as a 

medium and subject while examining the potential of water aesthetics. The #switchoffandlis-

ten noise awareness campaign engaged in a community project pertinent to fostering nature-

connectedness and the ecology of æffect. DIS_turbation and Munda focused on unsound as-

pects analysing concepts related to infra and ultrasound. Finally, 2182 kHz study on sound 

masking and spatialisation creates a 4D sonic experience of being underwater impacted by the 

effects of anthropogenic noise. These works placed the listener in the same position as the 

 
331What Novak considers the invisible sound, the unaudible for humans: infrasound and ultrasound. 
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aquatic fauna, conveying the same issues and struggles of communicating underwater with 

the presence of noise. With these approaches (nature-connectedness, ecology of æffect), audi-

ences connect with the organisms and develop emotional affinity for the problems conveyed. 

The significance of the work in the era one lives in is highly sensitive. The planet is un-

dergoing extreme climate changes. The underwater world is still largely unexplored but, at the 

same time, already significantly impacted and stressed by anthropogenic influence. Humanity 

must prioritise the oceans and soundscapes, which are crucial for aquatic life. There is an urge 

to take precautionary principles on how to approach underwater exploration and this needs the 

collaboration of many parties involved. Without knowledge of soundscape ecology, ecoacous-

tics or acoustic ecology, it is impossible to design a sustainable approach to exploring the un-

derwater world. That is why these artistic and creative strategies that create other views of the 

world bring people together to nature and explain phenomena on nature otherwise more chal-

lenging to grasp, are vital for the future directions to underwater management. Moreover, in-

troducing people to these less known worlds is the only way of building a sustained, informed 

and fair ecological future.  

While nature degradation and noise pollution levels reached tipping points today, at the 

same time, the environmental movement has grown exponentially, being global and more 

substantial across all generations. Environmental activism travels in real-time across the 

globe. More transparency means that destructive behaviours towards nature are instantly no-

ticed, shared worldwide or publicly criticised. People are united and stand for the environ-

ment on a global approach. People are starting to use their collective voice to reach more au-

diences, criticise companies, governments, lawmakers, while condemn such behaviours of 

exploiting nature. Artists become activists and citizens become scientists. Artistic activism 

opens new overviews and possibilities of thinking together – the collective power – fostering 

the collective identity of movements. Artistic activism can, for this reason, answer the envi-

ronmental and economic crisis by helping to develop a critical consciousness in the public 

sphere.  

This research faced different limitations. The lack of established validation for these out-

puts can sometimes be challenging on the methodology level. There is still criticism and dis-

trust in practice-based or artistic research as valid forms of acquiring knowledge. Often, on a 

technical level, things did not happen as initially expected or planned due to having to deal 

with renting special gear, booking boats, depending on the weather, staff collaborations and 

availability of resources. These unexpected planning’s provided excellent training for the sec-

ond half of the PhD where COVID-19 pandemic related limitations also complicated some 
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approaches. In this sense, working flexibly with often changing dates, flights and relevant 

plans was essential (initial collaboration with Wavec for developing an extensive number of 

soundscape recordings on the Portuguese coast did not happen due to the project being post-

poned). 

Finally, individual personal beliefs and values about nature could limit the extent to which 

these artworks impact audiences. Moreover, sometimes the analysis by observations and writ-

ings was not enough to understand these impacts individually. Therefore, engaging in conver-

sations and dialogue fostered the understanding of the explored phenomena how do they im-

pacted the audiences, at least on the level possible to achieve, given the circumstances of 

some of the experiences. A more exhaustive approach would be necessary to further under-

stand better the listeners’ experiences thoroughly. Lastly, the personal mood of the listener 

while participating in the creative proposals might affect the engagement with the experience. 

6.2 Future work 

The last year of the PhD opened possibilities to work within science arts-based practices and 

continue sharing scientific aspects through artistic work. In this respect, I expect to collabo-

rate with the IGB Leibniz Institute of Freshwater Ecology and Inland Fisheries Aquatag pro-

ject to foster the underwater noise dialogue, engage in citizen science projects and facilitate 

science communication through artistic approaches. Moreover, a recent collaboration with the 

scientist Johannes Goessling was accepted under the scope of the Saison France-Portugal 

2022 and the United Nations Decade of Ocean Science for Sustainable Development for the 

conception and realisation of an art-science based project – Icarus | Ice Diatoms Structures332, 

exploring diatoms photonic properties. 

I wish to continue to record underwater soundscapes, focusing on characterising further 

anthropogenic noise and vibrations regarding their specific frequencies and their effects on 

ambient soundscapes, developing these ideas under the scope of the Ocean Soundscape 

Awareness project (ØSAW). Thus, investigating and exploring the sounds on areas of concern 

(such as reproduction, maternity or feeding areas) might reveal possible solutions to protect 

them with the acquired knowledge from recording and documenting. Based on the issue that 

sound has no borders, there is a critical need to extend the Marine Protected Areas (MPA) 

limits by considering the sonic propagation. In this sense, as a final remark and in the same 

line of thinking of Rob Williams et al. (2015), who proposed an additional layer to the MPA 

management and include the sonic aspect in these considerations, I would propose an exten-

 
332https://icarus-diatoms.web.ua.pt/ accessed February 02, 2022. 
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sion to include the effects of vibration and particle motion. The vibration and particle motion 

extension would also be included in the Descriptor 11 of the MSFD (which actually deals 

with impulsive or continues noise in terms of SPL). The solutions would have to consider the 

effects of sound propagation, vibroscape ecology, assessment of nearby human activities, if 

necessary, integrate sonic barriers or reroute boats and ship lanes to keep these places of con-

cern free of anthropogenic disturbances.  

Ecological sound art is one of the forms of ecological artistic activism that formed the ba-
sis for this research. My position is that ocean soundscapes are relevant tools for artistic ex-
ploration and experimentation that improves our interconnection with self and natural envi-
ronments, building meaningful synergetic relations. Furthermore, while experiencing, per-
ceiving and questioning our position within the world, one drives collective thinking towards 
a better ecological future. In the end, this research reveals my drive as a person who cares for 
the planet’s future and its soundscapes.  
 
A sincere appreciation for the time dedicated to reading this work.  
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Appendix 1: Recording locations 

A list of the field trips and recording locations including the GPS (Global Positioning System) 

coordinates is detailed below. They are categorised by date and location including the coun-

try, the city and a reference to the place333. Each of the entries can have several recordings 

that are accessible online334. 

Date Location (Country_City_Place) GPS - Latitude  GPS - Longitude 

2019.04.20 PT_Porto_Marina de Leça#1  41.18582  -8.706787  

2019.05.16 PT_Lisbon_Cais do Sodré 38.704421 -9.145789 

 PT_Lisbon_Cacilhas 38.688157 -9.148456 

2019.06.17 PT_Porto_Afurada  41.11337  -8.689328  

2019.07.22 PT_Porto_Marina de Leça#2  41.18552  -8.704805  

2019.08.02 PT_Porto_Palmeiras#01  41.14733  -8.672955  

2019.08.02 PT_Porto_Pilotos#01_01 41.14667 -8.666617 

 PT_Porto_Pilotos#01_02 41.14667 -8.666617 

2019.08.04 PT_Porto_Ciimar   41.17741 -8.702508 

2019.09.22 PT_Porto_Pilotos#02  41.14641 -8.666537 

2019.10.24 PT_Porto_Cais das Pedras  41.14493 -8.628645 

2019.11.12 PT_Porto_Alfândega  41.14305 -8.622297 

2020.03.14 PH_Palawan_El Nido 119.345291 11.214018 

2020.06.06 PT_Porto_Palmeiras#02  41.14745 -8.672795 

2020.06.07 PT_Porto_Pilotos#02  41.14671 -8.666712 

2020.06.15 PT_Aveiro_São Jacinto  40.66075 -8.729488 

2020.07.06 HR_Hvar_Jelsa#1 43.1802471 16.7013447 

 HR_Hvar_Jelsa#2 43.1898304 16.6925756 

 HR_Hvar_Jelsa#3 43.2009556 16.6977603 

 HR_Hvar_Jelsa#4 43.1897874 16.6925511 

 HR_Hvar_Jelsa#5 43.1604223 16.7121272 

2020.07.08 HR_Hvar_Jelsa#6 43.1578868 16.7765234 

 HR_Hvar_Jelsa#7 43.1791161 16.7647887 

2020.07.09 HR_Hvar_Jelsa#8 43.1620320 16.6955247 

2020.07.10 HR_Hvar_Jelsa_WS Test 43.18915 16.69322 

 
333 PT (Portugal); PH (Phillipines); HR (Croatia); WS (Workshop); BR (Boat and rowers); G (Group); DE 
(Germany); NL (Netherlands); WT (WaterTaxi); MS (Muggelsee). 
334 https://soundcloud.com/sininho/sets/raw-field-recordings accessed February 22, 2022. 
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2020.08.07 HR_Hvar_Jelsa_WS1 43.16414 16.71025 

 HR_Hvar_Jelsa#9 43.1648500 16.7060007 

2020.08.08 HR_Hvar_Jelsa_WS2 43.18925 16.69227 

2020.08.09 HR_Hvar_Jelsa_WS3 43.18902 16.69275 

2020.08.10 HR_Hvar_Jelsa#11 43.1799004 16.670150 

2020.08.11 HR_Hvar_Jelsa_WS4 43.18904 16.69264 

2020.08.12 HR_Hvar_Jelsa_WS5 43.1897385 16.6923101 

2020.08.13 HR_Hvar_Jelsa_WSKids_#BR 43.161990 16.6954036 

 HR_Hvar_Jelsa_WSKids_#G1 43.161990 16.6954036 

 HR_Hvar_Jelsa_WSKids_#G2 43.161990 16.6954036 

 HR_Hvar_Jelsa_WS6 43.1894735 16.6922175 

2020.08.14 HR_Hvar_Jelsa_Boat Show 43.1619775 16.6936079 

2020.09.15 DE_Berlin_Muggelsee#225 52.444172 13.627529 

 DE_Berlin_Muggelsee#226 52.4438238 13.6188962 

2020.09.16 NL_Rotterdam_WT101 51.9020667 4.3718844 

2020.09.17 NL_Roterdam_WT70 51.8975259 4.4697263 

2020.09.21 NL_Rotterdam_Maasvlakte 51.9832262 4.0436095 

 NL_Rotterdam_Pond 51.9136808 4.4757090 

2020.09.22 NL_Rotterdam_WT47 51.9168468 4.4834240 

 NL_Rotterdam_Bridge 51.9169881 4.4838441 

2020.10.29 PT_Porto_Angeiras  41.2614732 -8.7256474  

2020.11.10 PT_Algarve_Ilha de Faro  37.00898 N -7.99368  

2021.03.30 PT_Coimbra_Barragem 40.2219469 -8.4665537 

 PT_Coimbra_Rio Velho 40.2196180 -8.4414616 

 PT_Coimbra_Mata Nacional Choupal 40.2224720 -8.4447259 

2021.04.29 PT_Porto_APDL 41.1846099 -8.7041404 

2021.05.19 DE_Berlin_amb#1 52.4853161 13.4435819 

2021.05.20 DE_Berlin_amb#2 52.5042181 13.4419206 

2021.05.29 DE_Berlin_amb#3 52.4954485 13.4649831 

 DE_Berlin_amb#4 52.4979220 13.4715860 

2021.05.30 DE_Berlin_amb#5 52.5076080 13.4339890 

 DE_Berlin_amb#6 52.5148620 13.4065130 

 DE_Berlin_amb#7 52.5138090 13.4124350 

 DE_Berlin_amb#8 52.5118350 13.4063490 

2021.05.31 DE_Berlin_amb#9 52.5226508 13.3897221 



Appendix 1: Recording locations 280 
 

2021.06.02 DE_Berlin_amb#10 52.4479853 13.6476994 

 DE_Berlin_amb#11 52.4457606 13.6739327 

 DE_Berlin_amb#12 52.444768 13.6755730 

 DE_Berlin_amb#13 52.4190298 13.630008 

2021.06.05 DE_Berlin_amb#14 52.490793 13.4406818 

 DE_Berlin_amb#15 52.5547039 13.4615105 

 DE_Berlin_amb#16 52.5390822 13.4346492 

2021.06.06 DE_Berlin_amb#17 52.3462390 13.6541640 

 DE_Berlin_amb#18 52.3429707 13.6541907 

2021.06.10 DE_Berlin_amb#19 52.4731166 13.4947786 

 DE_Berlin_amb#20 52.4735765 13.4948302 

2021.06.10 DE_Berlin_amb#21 52.4475895 13.6603809 

2021.06.14 DE_Berlin_amb#22 52.4485905 13.6487593 

2021.06.22 PT_Coimbra_Choupalinho#1 40.2010700 -8.4283610 

 PT_Coimbra_Choupalinho#2 40.2006960 -8.4283570 

2021.07.01 PT_Coimbra_Açude 40.2158780 -8.4414020 

2021.07.05 HR_Hvar_Jelsa_Ferry 43.4155 16.41951 

2021.07.19 DE_Berlin_amb#23 52.4854033 13.4433117 

2021.07.20 DE_Berlin_amb#24 52.4592547 13.4534059 

 DE_Berlin_amb#25 52.4588157 13.4752193 

2021.07.25 HR_Dubrovnik_Mlini#1 42.6174167 18.2107870 

 HR_Dubrovnik_Mlini#2 42.6196460 18.2065190 

2021.08.09 DE_Berlin_amb#26 52.4599955 13.6205658 

2021.08.11 DE_Berlin_MS_M5_1m 52.443578 13.652432 

 DE_Berlin_MS_M5_1m 52.443578 13.652432 

 DE_Berlin_MS_356_4m 52.443051 13.658230 

 DE_Berlin_MS_357_4m 52.438727 13.660264 

 DE_Berlin_MS_358_4m 52.437097 13.672440 

 DE_Berlin_MS_359_2m 52.437097 13.672440 

 DE_Berlin_MS_M3_4m 52.438569 13.670088 

 DE_Berlin_MS_M3_2m 52.438569 13.670088 

2021.08.13 DE_Berlin_MS_M8_2m 52.4422120 13.6351830 

 DE_Berlin_MS_M8_4m 52.4422120 13.6351830 

 DE_Berlin_MS_M1_2m 52.438561 13.624450 

 DE_Berlin_MS_M1_4m 52.438561 13.624450 
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 DE_Berlin_MS_M6_2m 52.438590 13.647865 

 DE_Berlin_MS_M6_4m 52.438590 13.647865 

2021.08.18 DE_Berlin_MS_M5_2m#1 52.443578 13.652432 

 DE_Berlin_MS_M5_2m#2 52.443578 13.652432 

 DE_Berlin_MS_M5_2m#3 52.443578 13.652432 

 DE_Berlin_MS_M5_4m 52.443578 13.652432 

 DE_Berlin_MS_M3_2m 52.438569 13.670088 

 DE_Berlin_MS_M3_4m 52.438569 13.670088 

 DE_Berlin_MS_MS3_2m#1 52.431989 13.677204 

 DE_Berlin_MS_MS3_2m#2 52.431989 13.677204 

 DE_Berlin_MS_MS3_2m#3 52.431989 13.677204 

 DE_Berlin_MS_M7_2m 52.435199 13.659021 

 DE_Berlin_MS_M7_4m 52.435199 13.659021 

2021.09.16 DE_Berlin_MS_M5_2m 52.443578 13.652432 

 DE_Berlin_MS_M5_4m 52.443578 13.652432 

 DE_Berlin_MS_M5_6m 52.443578 13.652432 

 DE_Berlin_MS_M7_2m 52.435199 13.659021 

 DE_Berlin_MS_M7_6m 52.435199 13.659021 

2021.10.01 DE_Berlin_MS_M5_2m 52.443578 13.652432 

 DE_Berlin_MS_M5_4m 52.443578 13.652432 

 DE_Berlin_MS_M5_6m 52.443578 13.652432 

 DE_Berlin_MS_M7_2m 52.435199 13.659021 

 DE_Berlin_MS_M7_4m 52.435199 13.659021 

 DE_Berlin_MS_M7_6m 52.435199 13.659021 

2021.10.03 DE_Berlin_MS_ M1_2m 52.438561 13.624450 

 DE_Berlin_MS_ M1_4m 52.438561 13.624450 

 DE_Berlin_MS_ M8_2m 52.4422120 13.6351830 

 DE_Berlin_MS_ M8_4m 52.4422120 13.6351830 

 DE_Berlin_MS_ M8_6m 52.4422120 13.6351830 

2021.10.04 DE_Berlin_MS_M1_2m 52.438561 13.624450 

 DE_Berlin_MS_M1_4m 52.438561 13.624450 

 DE_Berlin_MS_M8_2m 52.4422120 13.6351830 

 DE_Berlin_MS_M8_4m 52.4422120 13.6351830 

 DE_Berlin_MS_M8_6m 52.4422120 13.6351830 

 DE_Berlin_MS_M6_2m 52.438590 13.647865 
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 DE_Berlin_MS_M6_4m 52.438590 13.647865 

 DE_Berlin_MS_M6_6m 52.438590 13.647865 

2021.10.07 DE_Berlin_MS_MS3#001 52.431523 13.678361 

 DE_Berlin_MS_MS3#002 52.431523 13.678361 

 DE_Berlin_MS_MS3#003 52.431523 13.678361 

 DE_Berlin_MS_MS3#004 52.431504 13.678018 

 DE_Berlin_MS_MS3#005 52.431497 13.678295 

 DE_Berlin_MS_MS3#006 52.431522 13.677946 

 DE_Berlin_MS_MS3#007 52.431530 13.678020 

 DE_Berlin_MS_MS3#008 52.446231 13.649975 

 DE_Berlin_MS_MS3#009 52.446213 13.649938 

2021.10.10 DE_Berlin_MS_M3_2m 52.438504 13.670000 

 DE_Berlin_MS_M3_4m 52.438574 13.669715 

 DE_Berlin_MS_M3_6m 52.438568 13.670269 
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Appendix 2: Additional information #switchoffandlisten 

1. #switchoffandlisten at 13th Kaunas Biennial335  

Title: Untitled_Low / Medium / High. 

Technique: Soundscape composition. Field recordings. 

Software: Ableton Live 10, Reaktor 6. 

Date: 2021. 

Synopsis Untitled Low, Medium and High are three soundscape compositions representing the 

#switchoffandlisten campaign with the recordings realised during the residency in Croatia 

under the ØSAW project. They were presented at Magic Carpets Landed336 exhibition for 

Kaunas Biennial, curated by Benedetta Carpi De Resmini. The proposed soundscape compo-

sitions were presented at the three floors of the Kaunas Picture Gallery (Fig. 171), creating a 

path from the seabed to the sea surface. Each soundscape composition represents an underwa-

ter environment based on its depth and used field recordings from the residency in Jelsa, Cro-

atia. Untitled Low focuses on sounds from the seabed, Untitled Medium approaches the en-

countered in middle waters and Untitled High reveals surface soundscapes. The project in-

cluded the design of a flag for Liberty Avenue (Fig. 172). 

Soundscape composition337. 

 
Fig. 171 ØSAW at Kaunas Picture Gallery, Kaunas, Lithuania. 

 
 

335 https://bienale.lt/2021/en/ accessed January 02, 2022. 
336 https://landed.magiccarpets.eu/ accessed January 02, 2022. 
337 https://soundcloud.com/sininho/sets/soundscape-compositions accessed January 02, 2022. 
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Fig. 172 ØSAW flag at the Liberty Avenue. ©Gintare Zaltauskaite. Kaunas, Lithuania. 

2. #swittchoffandlisten - participant’s feedback 

 



 

 

 



 

 

 
 

 

  


