
 Figure 1: Sound sources by Navy-NOAA’s SanctSound project. Yellow bar 
highlights the range of human hearing in the air. 

Ask an Expert: 
Understanding Ocean Noise in California 

Briefing Handout

The Ocean is a Noisy Place: Natural Soundscapes

How Sound Works In the Water

Natural sources of noise in the ocean are mostly from animal activity, weather conditions, or 
geological processes (e.g. earthquakes). Marine animals hear and produce sounds across a spectrum 
of frequencies for many purposes, such as mating, navigation, or finding food1. Long-term listening 
studies, or passive acoustic monitoring, and other research into natural soundscapes can provide 
valuable insights into ecosystem change and species dynamics to better inform the management of 
coastal and ocean environments.

•	 Travel: The distance 
and speed that sound 
travels  depends on the 
medium. For example, 
sound travels further 
and faster in seawater 
compared to air. Sound 
can reflect off the 
seafloor, animals, and 
other marine objects2.

•	 Amplitude: The intensity 
of a sound is measured 
in decibels (dB).

•	 Frequency: Sound pitch 
is measured in hertz 
(Hz), e.g. a whistle is 
high pitch and a bass is 
low pitch2, (see Fig. 1).
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Relevant Programs in California

More Information:

Direct & Intentional Indirect & Unintentional

Potential Environmental Impacts of Human Noise  
Human-generated noise can have a range of impacts on marine species, from no effect, to 
temporary behavioral change (e.g. moving away from more stressful habitats) to physical injury due 
to harmful increases or changes in sound energy, duration, or pitch. Pinpointing direct links between 
human-generated noise and specific species can be challenging due to difficulties in isolating the 
impact of sounds on particular species or individuals1.

For example, research shows:
•	 Fish: Some fish larvae rely on sound to identify their habitat4 and utilize sound as an indicator 

for a suitable environment5. Fish produce sound during spawning season as part of a chorus6. 
Increases in noise pollution can mask cues that fish rely on to identify optimal habitats and 
acoustically obscure fish choruses7. 

•	 Marine Mammals: Marine mammals rely on sound to navigate, communicate, and forage. Direct 
and indirect increases in noise pollution can affect marine mammals such as whales, dolphins, or 
porpoises by masking communication, increasing stress hormone levels, and altering behavior, 
depending on the noise source and intensity8,9. 

•	 Vessel traffic: commercial shipping, 
recreational boats, other water activity

•	 Infrastructure: bridges, development	
•	 Military testing: submarine surveys, anti-

warfare surveillance 

•	 The Sanctuary Soundscape Monitoring Project (SanctSound) monitors marine species and habitats 
in National Marine Sanctuaries via passive acoustic monitoring.

•	 Various voluntary vessel speed reduction (VSR) programs seek to reduce vessel strikes on whales 
along with air emissions and noise pollution from commercial shipping.

Discovery of Sound in the Sea 

Navy Ocean Acoustics 

NOAA Ocean Noise Strategy

National Marine Sanctuary Sound 
Monitoring

Figure 2: The marine soundscape and sources: 
orange are human-generated; green are 
natural sources; blue are natural from animals.

Source: NOAA Fisheries Ocean Noise and 
Soundscape Projects.

References: 1Duarte et al. 2021; 2Hildebrand 2009; 3Miksis-Olds et al. 2018; 4Radford et al. 2010; 5Kim et al. 2023; 6Pagniello et 
al. 2019; 7Weilgart et al. 2018; 8Cox et al. 2023; 9Erbe et al 2019;

Protecting Blue Whales and Blue Skies | NOAA voluntary speed reduction | Port of Los Angeles

•	 Surveys: seismic, industry e.g. oil & gas, 
offshore wind

•	 Fisheries: species detection or predator 
deterrents e.g. seal bombs 

•	 Ship Hulls: ultrasonic antifouling for vessels

https://sanctsound.ioos.us/
https://dosits.org/
https://www.nre.navy.mil/organization/departments/code-32/division-322/ocean-acoustics
https://oceannoise.noaa.gov/
https://sanctuaries.noaa.gov/science/monitoring/sound/
https://sanctuaries.noaa.gov/science/monitoring/sound/
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ocean-noise-and-soundscape-projects
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ocean-noise-and-soundscape-projects
https://www.science.org/doi/10.1126/science.aba4658
https://www.int-res.com/articles/theme/m395p005.pdf
https://acousticstoday.org/wp-content/uploads/2018/03/Exploring-the-Ocean-Through-Soundscapes.pdf
https://www.researchgate.net/publication/236147314_Localised_coastal_habitats_have_distinct_underwater_sound_signatures
https://pubs.aip.org/asa/jasa/article/153/3/1710/2881267
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2019.00526/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2019.00526/full
https://www.oceancare.org/wp-content/uploads/2022/05/Underwater-Noise-Pollution_Impact-on-fish-and-invertebrates_Report_OceanCare_EN_36p_2018.pdf
https://journal.iwc.int/index.php/jcrm/article/view/729
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2019.00606/full
https://www.bluewhalesblueskies.org/
https://cordellbank.noaa.gov/news/may20/vessel-speed-reduction.html
https://www.portoflosangeles.org/environment/air-quality/ocean-going-vessel-emission-reduction#:~:text=The%20objective%20of%20the%20Vessel,nautical%20miles%20from%20Point%20Fermin.

