
ACOUSTICS2008/3073
Proposed Marine Mammal Noise Exposure Criteria: Current Data

Base, Limitations, and Research Needs

Darlene Kettena, Ann Bowlesb, William Ellisonc, James Finnerand, Roger Gentrye, Charles Greenef , David
Kastakg, James Millerh, Paul Nachtigalli, W Richardsonj, Brandon Southallk, Jeanette Thomasl and Peter

Tyacka
aWoods Hole Oceanographic Institution, Applied Ocean Physics & Engineering Dept., Woods Hole, MA

02543, USA
bHubbs-Sea World Research Institute, 2595 Ingraham Street, San Diego, CA 92109, USA

cMarine Acoustics, Inc, 809 Aquidneck Ave, Middletown, RI 02842, USA
dUS Navy Marine Mammal Program, Space and Naval Warfare Systems Center, 53560 Hull St., Code

71510, San Diego, CA 92152, USA
eProScience Consulting, LLC, P.O. Box 177, Dickerson, MD 20842-0177, USA
fGreeneridge Sciences, Inc., 4512 Via Huerto, Santa Barbara, CA 93110, USA

gUCSC Institute of Marine Sciences, Long Marine Lab - University of California, 100 Shaffer Road, Santa
Cruz, CA 95060, USA

hUniversity of Rhode Island, Department of Ocean Engineering, Narragansett Bay Campus, Narragansett,
RI 02882, USA

iUniversity of Hawaii, Hawaii Institute of Marine Biology, P.O. Box 1106, Kailua, HI 96734, USA
jLGL Ltd., Environmental Research Associates, P.O. Box 280, 22 Fisher St, King City, AB, Canada L7B

1A6
kNational Marine Fisheries Service, 1315 East West Hwy, SSMC III #12539, Silver Spring, MD 20910-6233,

USA
lWestern Illinois University Quad Cities, Department of Biological Sciences, 3561 60th St., Moline, IL 61265,

USA

This paper presents the findings of an inter-disciplinary expert panel based on comprehensive review of
hearing and noise effects data for marine and land mammals. The principal motivation for the review was
to assist formulation of data-based noise exposure criteria in light of rapidly evolving research advances in
marine mammal hearing and underwater noise effects. Levels estimated to induce permanent hearing loss
were determined for single exposure events for cetaceans (in water) and pinnipeds (in air and water) for
each of 15 sound type/animal group combinations. These recommendations represent a current best estimate
only and are modular, with modifiable key variables; e.g., source and exposure, to facilitate revision as data
improve. In some cases, relatively explicit injury limits are proposed, e.g., 186 dB re: 1µPa2-s (frequency-
weighted sound exposure level) and 218 dB re: 1µPapeak (unweighted peak sound pressure level) for pinnipeds
in water exposed to multiple sound pulses. In others, particularly for behavioural effects of multiple-pulse and
non-pulse exposures, response severity and significance are quantitatively scored, but the data do not allow
identification of specific broadly-applicable disturbance thresholds. These findings are a current best effort
and include a discussion of limitations and recommended research needed to address data gaps.
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