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Vocalisations & Hearing

RDs produce a range of vocalisations, 
including: 

Echolocation: ~15-200 kHz, with peak 
frequency of 45 kHz and geographical 
variability (Madsen et al., 2004; Soldevilla et al., 

2010 & 2017; Webber et al, in review)

Whistles: 4-22 kHz (Corkeron & Van Parijs, 2001)

Grunts: as low as 0.4 kHz (Corkeron & Van 

Parijs, 2001)

(Mooney et al., 2015, incl. Nachtigal et al., 1995 & 2005)

Hearing capability: ~1-130 kHz; 

Highest sensitivity ~10-80 kHz (n=3)
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Anthropogenic underwater noise

(Duarte et al., 2021)

Noise impacts
• Behaviour (disturbance)

• Temporary hearing damage

• Permanent hearing damage

• Mortality
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Noise sources

(Erbe et al., 2025)

→ Includes acoustic anti-fouling
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Continuous noise

Assessment: Typically based on modelling vessel-type specific noise outputs from AIS data 
& may be validated by measurements from in-situ acoustic recordings

 (Farcas et al., 2020)

A: Median ship & wind noise map 2017 63-4,000 Hz

B: Annual median ship noise excess

C:  Areas with broadband noise level >120 dB for 
50% (P50) and 10% (P10) of the year

D: Areas with ship noise excess >20 dB for 50 & 10% 
of the year

→ Can be adjusted to specific frequency bands, as 
well as monthly overviews
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Impulsive noise

Impulsive noise activities in the NE Atlantic are 
reported to the Impulsive Noise Register (INR; 
established under OSPAR & maintained by ICES)

→ Info on type of activity, spatial extent & 
duration

(Merchant et al., 2020)
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Auditory injury & behaviour response onset criteria – HF cetaceans

Impact zones based on noise propagation modelling (& frequency-weighting)

Auditory injury (NOAA/NMFS, 2024; Southall et al., 2019)

 Non-impulsive sounds  Impulsive noise

    Weighted SEL24h  Peak SPL  Weighted SEL24h 

    (dB re 1 µPa2s)  (dB re 1 µPa) (dB re 1 µPa2s) 

• Temporal hearing damage: 181 170  224

• Permanent hearing damage: 201 230 193 / 185

Behavioural impact (NMFS, 2005)

• Continuous sources:     160 dB re 1 µPa 

• Intermittent, non-continuous sources:   120 dB re 1 µPa

→ BUT very context-specific
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Noise impact studies

Seismic surveys

• Stone et al. (2017): Based on 81 RD encounters, detection rates & closest distance of approach during 

airgun activity in the UK during firing did not significantly differ compared to non-firing

Military sonar

• Henderson et al. (2014): Behavioural responses of free-ranging RD groups to incidental MFAS in the 
Southern California Bight. A total of 3 encounters coincided with sonar activity. For these, no changes were 
reported in behavioural state, direction of travel, vocalisation rate, and call level. 

• SOCAL-BRS study (+ 3S/3S2): Using D-tags to assess impacts of MFAS on RD behaviour. Results not public?

(From: Visser, 2015)
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