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“Take” under the Marine Mammal Protection Act

“Take” ≠ kill  !   
o “The term take means to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any 

marine mammal” – MMPA
o In general for BOEM activities, very little lethal take is ever authorized by NOAA. NOAA is not 

authorizing any lethal take for offshore wind activities.
o NOAA fisheries can authorize incidental (unintentional) take of small numbers of marine mammals for 

certain activities, like offshore wind development.
o Two types of incidental take:

o “Level A” = injury. For acoustics, this is auditory injury, i.e. permanent hearing loss. Acoustic 
thresholds are established by NMFS and differ by species group.

o “Level B” = behavioral disturbance. For acoustics, this includes behavioral disturbance from a sound 
source and possibly temporary (i.e. recoverable) hearing loss. Threshold is 160 dB re 1 µPa for all 
species.
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Dynamic positioning systems (< 1 kHz)

Most fish & invertebrates (< 1 kHz)

Turtles (0.1 – 2 kHz)

Low-frequency cetaceans (.007 – 35 kHz)

Mid-frequency cetaceans (.15– 160 kHz)

High-frequency cetaceans (.275– 160 kHz)

Phocid pinnipeds (.05– 86 kHz)

Otariid pinnipeds (.06– 39 kHz)

Drilling noise (.01 -10 kHz)

Explosives (.01 - 5 kHz)

Air guns (.01 - 5 kHz)

Pile-driving (.02 - 2 kHz)

Chirp subbottom profiler (0.5 – 24 kHz)

Small boats (.05 – 5 kHz)

Production noise (< 1 kHz)

Trenching noise (.02 – 1 kHz)

Aircraft noise in water( < 1 kHz)

Boomers, sparkers (.2 – 5 kHz) Side-scan sonar (100, 400 kHz)

Multi-beam echosounder 
(50 - 400 kHz)

Wind turbine (.06 - 0.3 kHz)

Large vessels (.05 – 1 kHz)
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LFA MFANavy sonars

• Airguns and Navy sonars are 
some of the most powerful 
man-made sources.

• High-resolution geophysical 
(HRG) sources used in
seafloor mapping are lower 
in energy and have key 
characteristics that set 
them apart.

• There is no evidence that 
HRG sources used by 
offshore wind companies 
could cause mortality of 
whales, nor any evidence 
that they are responsible 
for the recent whale 
strandings. 



o “High-resolution geophysical” sources

• Have source levels lower than 
airguns (most are < 210 dB re 1 µPa)

• Are non-impulsive (except for 
boomers and sparkers)

• Are intermittent 

• Have very low duty cycles (short 
pulses of sound with relatively long 
periods of silence)

• Are directional
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Site characterization for offshore wind

Ruppel et al. (J. Marine Science & Engineering, 2022)  evaluated 
key factors of the sound sources while considering the current 
behavioral harassment threshold of 160 dB re 1 µPa



https://www.youtube.com/watch?v=hdlOkQOtgMk&t=37s
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Tiering Framework proposed by Ruppel et al 2022 

Tier 1: take 
possible, mitigation 
required
• Airguns >1500 in3

Tier 2: take 
possible, mitigation  
required
• Airguns < 1500 in3

Tier 3: No take with 
mitigations applied
• High-powered sparkers 
• 1 and 2-plate boomers
• Some new sources may 

remain here until vetted
 100m EZ except for NARW
 Shutdowns required
 PAM not required
 Nighttime ops allowed

Tier 4: de minimis
No take; no mitigation required
• Low-powered sparkers
• 3-plate boomers 
• Bubble guns (most likely)
• Hull-mounted and towed SBP
• Split beam echosounders
• Multibeam echosounders
• Acoustic releases
• Fathometers
• Pingers
• ADCP
• USBL
• Instruments on AOVs, ROVs, etc.
• Any source operating above 180 kHz

This framework was proposed in the 
paper, but BOEM currently requires 
mitigation mitigation for Tiers 3 and 4.

Marine mammal observers on survey 
vessels are required to report any
encounter with a whale.



o The current mitigations that are used for site characterization should be more than adequate.
o No evidence that site characterization could be the cause of whale strandings.
o None of the OSW site characterization surveys have sought level A harassment authorization, 

and relatively little Level B. NOAA is not authorizing mortality for any offshore wind activity.

o Current areas of focus for BOEM:
o Multi-year regional monitoring of baleen whales using PAM and other methods

o If change in distributions does occur, is it caused by offshore wind development or 
other existing stressors? 

o Received sound level limit for impact pile-driving
o Acoustic exposure tradeoffs of impact vs. vibratory pile-driving
o Impacts of substrate vibration/particle motion on fishes and invertebrates
o Auditory recovery time for impulsive sounds 
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Conclusions



Ruppel et al. (2022): Characterizing active acoustic sources 
based on their potential to affect marine mammals. Journal 
of Marine Science and Engineering (10: 1278). Open Access
https://www.mdpi.com/2077-1312/10/9/1278

Available at https://www.boem.gov/center-marine-acoustics
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