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The Impact of Sound on the Underwater Environment

Sound plays a vital role in the underwater world, where it travels faster and farther than
in air, profoundly influencing marine life. Marine creatures depend on sound for
communication, navigation, and foraging, and the strategic use of natural sound has
shown promise in aiding marine conservation. However, human-made noise can also
harm marine mammals and disrupt underwater ecosystems. By understanding the dual
nature of sound—both its disruptive effects and its potential for restoration—we can
better protect and nurture marine life.

Negative Impacts of Sound on Marine Life

Human-made underwater noise, primarily from shipping, industrial activities, and sonar,
has increasingly been identified as a significant threat to marine life. The speed and
reach of sound underwater also amplifies its impact on marine animals that rely on
acoustic cues for survival.

Marine mammals, particularly whales and dolphins, depend on echolocation and vocal
communication to navigate vast underwater distances, locate prey, and maintain social
bonds. Noise pollution from ships and sonar interferes with these vital activities. For
instance, loud engine noises can mask the natural calls of whales, leading to confusion,
disorientation, and heightened stress. Studies by the National Oceanic and Atmospheric
Administration (NOAA) have shown that ship noise can cause whales to abandon
breeding and feeding grounds, as their ability to communicate becomes impaired.

In addition to disrupting mammals, motorboat and industrial noise has adverse effects
on fish and invertebrate populations. Reef fish, for example, become more timid and
less active in the presence of boat noise, which hinders their ability to forage and
interact with their environment. Research also indicates that the presence of noise
affects the reproductive success of fish. For example, noise pollution has been shown to
disturb parental care in some fish species, reducing their chances of successful
offspring rearing (nature.com).

In aggregate, all of this noise pollution in our oceans can have a cascading impact on
entire marine ecosystems. By disrupting behaviors that are essential for survival, such


https://www.nature.com/articles/s41598-018-22104-3

as mating and foraging, for example, unnatural underwater sound can alter the food
web as well as the delicate balance of certain marine habitats. This disruption, in turn,
can contribute to the decline in biodiversity, especially in sensitive environments like
coral reefs, which are already under threat from climate change and pollution.

Positive Uses of Sound for Marine Conservation

While sound can have negative impacts, researchers have also discovered ways to
harness it for the restoration and preservation of marine ecosystems. Recent studies
have demonstrated that by mimicking the natural sounds of healthy reefs, we can attract
marine life and accelerate the recovery of degraded environments.

One of the most promising applications is the use of “thriving reef sounds”: the natural
soundscape of a healthy coral reef, which includes the calls of fish, the rustling of
marine life, and the sound of water movement. These sounds serve as natural cues for
other organisms, including coral larvae, to settle and thrive in a given area. In several
studies, researchers found that broadcasting these healthy reef sounds through
underwater speakers could attract coral larvae to settle on degraded reefs, speeding up
the recolonization process. The Australian Institute of Marine Science has shown that
these soundscapes can enhance fish settlement and increase biodiversity in reef
restoration efforts (thequardian.com).

In addition to attracting coral larvae, playing healthy reef sounds has been found to
encourage fish to return to degraded reefs, creating a more biologically rich
environment. This concept is part of an emerging field of acoustic enrichment, which
uses sound to guide the recovery of marine ecosystems. Research has demonstrated
that this acoustic enrichment can lead to more diverse fish populations; a wider range of
species can also find suitable habitats in restored areas (nature.com).

One exciting initiative leveraging the power of sound in reef restoration is the Coral
Sonic Resilience project. This project integrates natural reef sounds with other
technologies, such as 3D-printed sculptures and solar-powered systems, to create
dynamic environments that attract marine life. These artificial habitats mimic the
characteristics of healthy reefs and have been shown to promote the settlement of coral
larvae and the return of fish populations. The Coral Sonic Resilience initiative combines
sound, technology, and ecological restoration, showing great potential for future reef
recovery projects (magazine.artconnect.com).

Mitigating the Negative Impacts of Sound

While the use of sound offers promise in marine conservation efforts, it is also crucial to
address the negative impacts of noise pollution on the ocean environment at the same
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time. Efforts to mitigate the harmful effects of sound are vital to maintaining a balance
between human activity and marine ecosystem health.

One of the most effective ways to reduce the negative impact of underwater noise is to
adopt quieter technologies. Ship designs that reduce engine noise and the use of
bubble curtains to dampen sound from construction activities are examples of how
industries are attempting to minimize their sonic impact on marine environments.
Additionally, regulations that limit the use of sonar and industrial noise in sensitive
marine areas, such as breeding grounds, can help protect vulnerable species.

The establishment of marine protected areas (MPAs) where human activities are limited
is another strategy to reduce noise pollution. These zones can provide refuges for
marine life to thrive without the stress of excessive human-made noise. MPAs also help
preserve the natural acoustic environment of the oceans, allowing marine species to
rely on the sounds they need for survival.

Conclusion

Sound plays a dual role in the underwater world, both negatively impacting marine life
through noise pollution and positively contributing to conservation and restoration
efforts. While human-made noise disrupts communication, navigation, and reproduction,
innovative applications of natural sound, such as the broadcasting of thriving reef
sounds, offer a promising tool for ecological restoration. By reducing the negative
impacts of underwater noise and strategically using sound for reef recovery, we can
strike a balance that promotes the health of our oceans.



