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Introduction

The study of sound and the soundscape is a burgeoning arena 
that is taking hold in the fields of earth science research. The sensory 
experiences of our studies often disregard the sonic elements of our 
environments. The visual is privileged over the other senses, which 
means that we miss an important aspect of our surroundings that can 
participate in our research [1]. I argue that we need to incorporate 
more of our sensory experiences. I will discuss the history of the 
field of sound/soundscape research in geography, focusing on the 
introduction of sound studies into cultural geography. I will explore 
the development of sound studies into various branches of geography 
and the new methods that are being utilized for studying ecosystems, 
specifically marine ecosystems. I will conclude with some thoughts on 
the use of soundscapes to benefit our research and its usefulness in 
our future endeavors.

Soundscapes in Geography

The work of sound studies and acoustic ecology began with R. 
Murray Schafer’s [2], establishment of soundscape studies at Simon 
Fraser University. In the geographic literature that examines sound, 
scholars have established a foundation from the landscape tradition 
[3, 4]. The word landscape is often used in reference to landscape 
painting, but is geographically a portion of the earth’s surface, which 
includes all the natural and human entities that fall within that 
landscape. The artistic creation is simultaneously a depiction of the 
already known as well as a place to reimagine the landscape [3, 5]. 
Landscape as a cultural production is important to the depiction of 
place and the intricate detail that is provided in the painting of a place. 
The method to landscape in geography, through its many different 
approaches, opened the way for geographers of sound to explore the 
role of sound and the soundscape as a way of hearing a portion of 
the natural and cultural environment. Soundscapes are ephemeral 
and are ever changing; they are not as permanent as the visual of 
the landscapes and can provide insight into the reconstruction of 
place and the environment. The ephemerality of the soundscapes 
is often overlooked. Sound can bring attention of the ephemeral to 
the experience of the landscape where the visual of the landscape is 
more material and formal. The soundscape tradition in geography 
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draws from the works of landscape geographers and incorporates 
the scholarship of sound studies, beginning with the soundscape 
[6-8]. According to Schafer [2], the soundscape is a merger of the 
word landscape and sound that focuses on the sounded aspect of 
an environment beyond just traditional ideas of music and musical 
performance. The soundscape is the total sound environment that can 
be perceived in any given moment in any place and includes three 
types of sounds: (1) geophony, natural sounds such as the wind, water, 
and earth, (2) biophony, sounds of animals such as birds, whales, and 
insects, and (3) anthrophony, humanly produced sounds[2, 9-10]. 
His book, The Soundscape: Our Sonic Environment and the Tuning 
of the World, provides a starting place to discuss how individuals 
identify sound marks, or sounds from a place that signify a particular 
environment, within a soundscape and use them to evoke place. 
Schafer discusses the importance of hearing as a special sense that 
is often overlooked, but one that provides important information 
that can tell us about society and the environment. Recently, sound 
artists have discussed the importance of the sonic landscape and 
the role of environmental sounds in forming our sense of place and 
understanding our environments [11]. According to the sound artists 
interviewed by Bianchi and Manzo [11], developing a “counterpoint to 
visual thinking” we sharpen our other senses and increase our ability 
to think with our ears. The ways in which individuals hear places 
and locate their sense of place is directly affected by the sounds of 
the places they inhabit (Bianchi and Manzo, 2016)-11. Dr. Ximena 
Alarcon, a sound artist specializing in migratory spaces that are in 
between the departures and destinations of a traveler, argues that as 
individuals move their “memory and senses look for references that 
help [them] to accept and understand a new place” [11]. Individuals 
listen for acoustical markers of places as a way of describing new 
places as compared to their old environments. Sound is now 
recognized as an important means to comprehend the world. As such, 
further study of sound and their connections to a place is a timely 
pursuit. Building upon soundscape studies provides a link between 
geography and music. The sense of hearing and the information it 
provides offers building blocks for examining the environment [12]. 
Lily Kong has argued that geographers should be exploring at sound 
to study society and the environment because“…just as [music] is a 
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medium for conveying myriad experiences, music is also the outcome 
of environmental experience. Musicians write their music as a 
consequence of their experiences. Music can thus be said to possess 
a dual structure: as both the medium and the outcome of experience, 
it serves to produce and reproduce social systems” [12-14] contend 
that sound contributes to human interactions with the environment. 
Sound had been studied for its ability to change one’s perception of the 
natural world and an individual’s imagined creation of places through 
feelings, emotions, and atmospheres [2]. Soundscapes were also 
an early concern of geographers, including George Revill [15] and 
Lily Kong [12], who studied sound within the landscape to explain 
what was considered pleasant in place and what counted as noise or 
being out of place or disruptive to an environment. The concept of 
soundscape provided geographers a way to study human environments 
as places [13]. Researchers can use this sonic knowledge of place to 
consider how individuals and communities reflect and inhabit their 
places and interact with their environments. Another way to study 
sound is to focus on listening. “Listening points to a theorization of 
place and people as intertwined as sound passes through and into 
the body” [16]. Scholars need to reconsider the human-environment 
relationship, there are many sounds in place and many interpretations 
of that place. Everyone experiences sound differently and they listen 
differently, therefore individuals’ perceptions of sound can be read 
differently into a collected whole articulating meaning in place and 
the stability and health of an environment [16].

Soundscape and Ecosystem Analysis

The recording of the soundscape to examine the sounds of an 
environment can add to our studies of the environment beyond the 
study of place or our traditional studies of ecosystems measurement 
and biodiversity. According to Jachowski, soundscape analysis not 
only supports a qualitative analysis of place but offers researchers a way 
to examine ecosystem health through sound. In the past, traditional 
ecological assessment such as soil analysis, worm density surveys, and 
vegetation surveys, have been key in examining ecosystem health. 
Present studies have taken from the cultural geography of sound the 
importance of incorporating sound into our research. Soundscape 
ecology, as part of the development in sonic geography, provides a 
way to examine environmental sounds to assess ecosystem health. 
One method in the measurement of ecosystem health is taking 
recordings that are comprised of biophonic, anthrophonic, and 
geophonic sounds. This process incorporates all elements of a site, 
offering a more holistic view of a study area [10]. The biophonic data 
that is collected from a study area can be an indicator of ecosystem 
health, just as soil analysis, tagging, or vegetation can be used to 
examine that systems health. As Krause [10] examines, soundscape 
recordings can reveal changes in the environment. Recordings taken 
over multiple years of the same site offer a way to study alterations 
in the environment. Collecting the sound data of a place can help 
researchers explore developments such as the decline in some species 
or the movement of different species to or from other areas. The 
anthrophonic sounds are also useful when collected as part of the 
soundscapes. These sounds in the collective soundscape established 
the role that ambient anthrophonic sounds have on the non-human 

natural environment [17, 18]. The workings of the soundscape extend 
beyond the terrestrial world for the study of ecosystem health and 
habitat restoration. Soundscape ecology offers new avenues for the 
study of underwater habitats and the effects of anthropogenic sounds 
on marine life. Soundscapes have been used for some time to analyze 
the inhabitants of a marine ecosystem [17, 19]. Soundscape recording 
has been a more efficient way to explore biodiversity, ecosystem health, 
and environmental degradation because sound contains a plethora 
of data. Sound recording helps with the issues of data collecting in 
a marine environment. For example, who studying the population 
of mussels, fish, and other invertebrates that traditional methods of 
catch and release, tagging, and observation can be time consuming, 
costly, and difficult. Sound recording requires a few recording devices, 
microphones, and if equipment is available remote monitors. Once the 
data is recorded and either sent via wireless connections or collected 
from memory cards in the field, that data can then be displayed in a 
spectrogram. Depending on the memory sources, data can be collected 
for days and months constantly, providing researchers a vast amount 
of data for an ecosystem; data can also be easily collected over periods 
of years and compared. The use of soundscape recordings in the fields 
of biogeography, marine biology, soundscape ecology, and other earth 
sciences can provide new methods of examining ecosystem health and 
habitation as well as biodiversity through listening to the places we 
are studying. The availability and accessibility of recording equipment 
has helped scientists and citizen scientists with the collection of vast 
amounts of data. With the increase in the availability of tools for 
data collection, a push for more analysis tools have come to the fore 
as the listener and the visual and auditory analysis of a spectrogram 
is not enough for the mass amounts of data we have from the field. 
The tools for the analysis of soundscapes and acoustic habitats 
have grown steadily. In the statistical software, R, there now exists 
packages designed for the purpose of soundscape ecology [20]. These 
soundscape packages are helpful in analyzing spectrograms for the 
acoustic complexity, diversity, and evenness of a habitat. The packages 
also assist in differentiating between signals such as different species 
of birds and marine life, which assists in the analysis of the number of 
species in a location.

Conclusion

The future of research in geography, ecosystem health, and marine 
habitats will continue to benefit from the use of soundscape analysis. 
As I have discussed above, soundscapes provide another dimension 
to our traditional research that not only deepens our knowledge of 
our study sites, but it can also provide a more holistic view of our 
research areas. Using field recordings, researchers can evaluate the 
impacts of humans and human sounds on fish habitats and various 
fish species. The soundscapes of underwater habitats contain much 
more information than can often be collected by traditional means. 
Examining the sounds of an underwater system exposes the impacts 
of human generated sound on the environment. It can also display 
the biodiversity of a site that often cannot be visually examined [18].
The sounds that are produced in or around a marine ecosystem can 
cause changes in that system. The study of the sound recordings 
can help researchers better understand the role of sound on species 
development such as the productivity and growth of mussels, the 
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health of sponge habitats, and the sounds of tropical habitats based 
on acoustic signals[17, 21]. In the future as scholars and researchers 
we need to look toward using soundscapes for analysis of ecosystems, 
habitats, and human-environment relationships. We can also use 
soundscapes as a method to involve our communities and collect 
more data from citizen scientists, by getting more people involved and 
aware of their environments. The new recording methods and analysis 
of soundscapes will shed new light on our research of ecosystems 
health and assist in the preservations of those environments. As 
researchers, we might take these methods to answer questions such 
as: what causes change in an ecosystem from year to year? Does sound 
affect marine life, and can it cause the degradation of a marine habitat? 
Do anthropogenic sounds influence or change a marine environment 
and influence biological life development? Can we track the changes 
in a habitat to see the influence of severe weather on an ecosystem 
and will these new methods provide accurate results beyond our 
traditional methods? Finally, will soundscape data and analysis help 
scholars and citizens create awareness, preservation and restoration 
of marine habitats?.
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