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Soundscapes Are Dynamic Components of
Underwater Ecosystems

Soundscape
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Soundscapes Are Dynamic Components of
Underwater Ecosystems




Eavesdropping on Underwater Soundscapes for
Ecological Research and Monitoring
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Meet the Gulf Toadfish!

(Opsanus beta)




Gulf Toadfish Produce Complex Calls

Boatwhistle Call )
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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

Atlantic
Ocean

Brazil

Biolnvasions Records (2020) Volume 9, Issue 2: 279-286

730 1500 km

Rapid Communication

First report of the non-native gulf toadfish Opsanus beta (Goode & Bean, 1880)
on the coast of Rio de Janeiro — Brazil

Bruno Damasceno Cordeiro'2, Athila Andrade Bertoncini'2, Felipe Eloy Abrunhosaz, Luana Santos Corona?,
Francisco Gerson Araljos and Luciano Neves dos Santos®2*




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
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Passive Acoustics Was More Effective Than Trawling
at Detecting Gulf Toadfish




Gulf toadfish calls can reflect habitats
and passive acoustics performed better
than a traditional sampling method ..
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iving Shoreline Have on Its

Underwater Soundscape?

What Impact Does a L

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



With an Increase in Habitat Structure...

Arrow Key
Beneficial

Detrimental



...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
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Salt Marsh Plants Would Increase Attenuation

Salt Marsh Plants Lead to Salt Marsh Plants Have
the Same or Less Sound Limited Effects on Sound
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Field Sampling at Hardened and Living Shorelines
in Cedar Key, FL

Hardened Shoreline Living Shoreline
After Construction




Control-Impact

Seasonal

Inconclusive

Field Data Supported the Existence of
Soundscape-Habitat Interactions

A Year Following Construction
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Soundscape Changes Support Living Shoreline
Enhancement
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The Low Frequency Band Was Often Dominated by a
Loud, Chronic, Human-Made Sound
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Passive acoustics can supplement
traditional monitoring methods .,
and soundscape-habitat interactions .
may support habitat enhancement
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Looby et al. 2023. Sci Data
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Noise Pollution Has Broad and Varied Impacts

No statistical test @ No significant effect of noise @ Significant effect of noise () Mitigation tested

s . . Bivalves
B ‘*.‘ ,Q Crustaceans
iy i}h S Do Teleosts
: °
200 - 200 = o Low-freq. cetaceans
o Mid-frequency cetaceans
= High-freq. cet.
= Phacids
(=} ‘
g g 150 A | L‘ ' I ] Otariids _4 i
E _g I i T T 1 T 1
(7] 7]
s - 100 %
i= i Jellyfish
@ @
-E -E Cephalopods%
- 5 50 5 Bi\.ral\.res.
= = o "b ™ Crustaceans
& - i Jl Elasmobranchs *“
0 © Teleosts
e Snakes @__ -ﬁ
= Turtles
@fa i Low-freq. cetaceans
& T Mid-frequency cetaceans
. High-freq. cetaceans
Taxonomic group Noise source Phocids
s | : | Otariidlu-‘ |
[l L
Duarte et al. 2021. Science : ' ' ' | '
. . Large shis Wl
g B Small boats ‘i
; 3 | R & Explosives I i
3 T Multi-beam
2 2 Airguns S LT N sonar — §
\ k & @20 il and gas operations
\ 2 ,~ Dredging I 1111 Fish finder
R i .2 Boomers, sparkers E 1 [ T1T]iSide-scan sonar
PSRNy Acoustic Srate 1 Hcalthy/ Acoustic State féu \Low—frequency active sonar Mid-frequency active sonar -
= = S Ay Chirp sonar :
E E ° T Kon Pile-driving O
= Operational windfarm G
o A o 2 [P _ o
1 Recovery: < = 4= Aircraft noise in water
o ' Q ' L
o £ o - l ] 1 l l l |
18] Recovery, | 1] ' I 1 1 I I I |
7 1 1+ Degradation 2 ' ' 001 kH 01 kH ! kH 0 kH 00
2 i b :
g [} : = g : Degradation
0 ¥ Wy w '
~—_ Degraded Acoustic State — v Degraded Acoustic State
E_\_*—'-__L_; —\\q__k_

Habitat Degradation Habitat Degradation




Passive Acoustic Monitoring is Becoming
Operationalizable

Remote Sensing in Ecology and Conservation
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. . . P ¢ Y HydroMoth: Testing a prototype low-cost acoustic recorder
FishSounds Version 1.0: A website for the A\ L~ U for aquatic environments
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Estimating Florida manatee (Trichechus manatus latirostris)
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A Lot Remains Unknown or Unstudied

52 Freshwater Passive Acoustics Studles 200 Marine Soundscape Studies

Habitat

O Coastal @ Oyster reef
@ Mangrove @ Pelagic
@ Coral reef O Polar (ice cover)

Spring Soundscapes”?

© Esturary @ Rocky reef
@ Kelp/algal forest O Seagrass
@ © Cold water coral reef
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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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