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Soundscapes Are Dynamic Components of  
Underwater Ecosystems
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Meet the Gulf  Toadfish!
(Opsanus beta)



Gulf  Toadfish Produce Complex Calls



Toadfish Calls Can Inform Reproduction



Toadfish Calls Can Inform Predator Avoidance



Toadfish Calls Can Inform Prey Detection



Toadfish Calls Can Inform Ecological Monitoring



Toadfish Calls Can Inform Invasive Species Monitoring



Toadfish Calls Can Inform Environmental Monitoring



How Prevalent Are Gulf  
Toadfish Calls?

How Effective Are They 
For Monitoring?

Looby et al. 2024. Estuaries Coast



Gulf  Toadfish Calls Were Heterogeneously Distributed 
Across Seagrass Meadows

Manatee Grass
(Syringodium filiforme)



Passive Acoustics Was More Effective Than Trawling 
at Detecting Gulf  Toadfish
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Gulf  toadfish calls can reflect habitats 
and passive acoustics performed better 

than a traditional sampling method



What Impact Does a Living Shoreline Have on Its 
Underwater Soundscape?

Looby et al. 2024. Aquat Conserv: Mar Freshw Ecosyst 



With an Increase in Habitat Structure…
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…Intertidal Organisms Would Increase, Which 
Would…
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…Lead to More Sounds, Which Would…
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…Lead to More Oyster Settlement and Habitat 
Structure
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Salt Marsh Plants Would Increase Attenuation

Arrow Key
Beneficial
Detrimental



Salt Marsh Plants Lead to 
the Same or Less Sound

Salt Marsh Plants Have 
Limited Effects on Sound

Salt Marsh Plants Would Increase Attenuation

Arrow Key
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Detrimental



Field Sampling at Hardened and Living Shorelines 
in Cedar Key, FL



Field Data Supported the Existence of  
Soundscape-Habitat Interactions

Before-After-
Control-Impact A Year Following Construction

Soundscape 
Recordings

Fyke Nets

Minnow Traps
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Soundscape Changes Support Living Shoreline 
Enhancement

Arrow Key
Beneficial
Detrimental



The Low Frequency Band Was Often Dominated by a 
Loud, Chronic, Human-Made Sound

Cartolano et al. 2020. Environ Pollut



Passive acoustics can supplement 
traditional monitoring methods

and soundscape-habitat interactions 
may support habitat enhancement
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Underwater Sound Production is Widespread Among 
Species

Looby et al. 2023. Sci Data



Noise Pollution Has Broad and Varied Impacts

Cox et al. In press. Front Ecol Environ
Duarte et al. 2021. Science



Passive Acoustic Monitoring is Becoming 
Operationalizable



A Lot Remains Unknown or Unstudied

Spring Soundscapes?

Greenhalgh et al. 2020. WIREs Water

52 Freshwater Passive Acoustics Studies 200 Marine Soundscape Studies

Havlik et al. 2022. Front Mar Sci



Underwater sounds are likely important, 
but there’s still a lot to learn
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Questions?
Audrey Looby

alooby101@gmail.com, alooby@uvic.ca
@FishSoundsWeb

FishSounds.net
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