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Introduction

Ships continuously produce underwater radiated noise

* Main sources: propeller (cavitation!) and machinery

* Most energy at low frequencies (<200 Hz), BUT can be broadband

and extend to higher frequencies

* Vessel noise characteristics depend on many different factors and
what is received by an animal depend on sound propagation

conditions
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Introduction

Marine mammals use hearing as primary
sense to detect predators/prey, orientate

and communicate with conspecifics
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Introduction

Marine mammals use hearing as primary
sense to detect predators/prey, orientate

and communicate with conspecifics
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Hearing ranges

Anthropogenic noise sources

SATURN:

DEVELOPING SOLUTIONS TO UNDERWATER RADIATED NOISE

Introduction
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Marine mammals use hearing as primary
sense to detect predators/prey, orientate

and communicate with conspecifics

Vessel noise is audible to marine mammals

Duarte et al. 2021



What are the effects of vessel noise on marine mammals and

how can we measure them?

SATURN: DEVELOPING SOLUTIONS TO UNDERWATER RADIATED NOISE Saturn

Developing Solutions for
Underwater Radiated Noise




Approaches to measure exposure and impacts of

shipping noise on marine mammals

1. Passive acoustic monitoring (PAM)

2. Risk maps

3. Association of vessel movements with individual
animal movements

4. Deployment of sound and movement biologging tags
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1. Passive Acoustic Monitoring (PAM)

Deployment of sound recorders in an area of interest




Source level (dBrysre 1 pPa @ 1m)
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1. Passive Acoustic Monitoring (PAM)

Example: Humpback whales (Megaptera novaeangliae) alter their calling behaviour due to vessels
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Fournet et al. 2018
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2. Risk maps

125 Hz median SPL for ships + wind noise
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2. Risk maps

Example: Exposure of belugas (Delphinapterus leucas) to shipping traffic = D

https://baleinesendirect.org/en/discover/whales-future / 'rhreo'rs/
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3. Association of vessel movements
with individual animal movements

 Combine contemporary AIS vessel tracks with animal movement trajectories from satellite telemetry
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3. Association of vessel movements

with individual animal movements

Example: Exposure of diving grey seals (Halichoerus grypus) to vessel noise
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3. Association of vessel movements
with individual animal movements

Example: Exposure of diving grey seals (Halichoerus grypus) to vessel noise
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4. Deployment of sound and movement biologging tags (DTAGs)

* Recording of movements, behaviour and sound exposure directly on the animal

—

https:/ /hawaiihumpbackwhale.noaa.gov/science /research /whale-behavior:html N@AA pern:"t #20043
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4. Deployment of sound and movement biologging tags (DTAGs)

Example: Humpback whales reduce foraging effort in response to high levels of ship noise
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Challenges of quantifying ship noise exposures

How to detect and classify ship noise events in long-term acoustic recordings?
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Challenges of quantifying ship noise exposures

CONCLUSION
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Warre

Challenges of quantifying ship noise exposures
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Challenges of quantifying impacts of ship noise
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Challenges of quantifying impacts of ship noise

Essential processes
Maintenance, Thermoregulation, Locomotion

Non-essential processes
Reproduction, Growth, Storage
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Challenges of quantifying impacts of ship noise

Energy
expenditure

€y Saturn

Developing Solutions for
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Challenges of quantifying impacts of ship noise
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Challenges of quantifying impacts of ship noise
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Chc "'anges of quantifying impacts of ship noise

Essential processes ﬁ
Maintenance, Thermoregulation, Locomotion
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Non-essential processes
Reproduction, Growth, Storage
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