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IWC consideration of noise generally takes place in two documents produced by 
members of the Scientific Committee.  

The first is the State of the Cetacean Environment Report (SOCER), which summarizes 
recent research on a wide array of topics, including noise.  Each year’s SOCER focuses 
on a particular region (in 2008, the North Atlantic), and also has a section on key research 
from other parts of the globe.  The sections of the 2008 SOCER addressing noise impacts 
are reproduced below. 

The second is within Annex K of the Scientific Committee Report.  Annex K is the report 
of the Standing Working Group on Environmental Concerns.  Here, there is a brief 
summary of the SOCER, as well as summaries of other papers submitted to the IWC 
Scientific Committee by members of the committee.  Several pages of Annex K that 
include the sections on SOCER  and noise impacts are reproduced beginning on the 5th 
page of this document. 

 

http://www.iwcoffice.org/sci_com/scmain.htm 
Scientific Committee on the web 

 

State of the Cetacean Environment Report (SOCER), SC60E1 

Excerpts focusing on noise impacts 

NORTH ATLANTIC FOCUS 

Noise impacts 
General 

Evidence of noise impacts on whale vocalisations 

Right whales may shift call frequency to compensate for increased background noise. Right whales produce 
calls with a higher average fundamental frequency and call at a lower rate when they are in high 
background noise conditions, possibly in response to masking by low-frequency noise (e.g., from 
shipping). Long-term changes have occurred within the known lifespan of individual whales, indicating that 
a behavioural change, rather than selective pressure, has resulted in the observed differences. The 
researchers concluded that “given the observed behavioral response, the impacts on right whale 
communication need to be considered to determine what, if any, role increased noise may have on limiting 
reproduction and recovery of the species”. 

(SOURCE: Parks, S. E., Clark, C. W. and Tyack, P. L. 2007. Short- and long-term changes in right whale 
calling behavior: The potential effects of noise on acoustic communication. J. Acoust. Soc. Amer. 122: 
3725-3731) 

Seismic surveys 

Marine mammal reactions to seismic surveys in the northwest Atlantic 



A monitoring programme during a seismic survey in the northwest Atlantic during 2003 observed marine 
mammals both visually and acoustically. No marine mammal incidents or adverse reactions were recorded. 
There was no correlation between visual and acoustical detections; neither method was redundant and using 
both methods increased the likelihood of obtaining a true indication of cetacean presence. Marine mammals 
appear to have avoided getting very close (<100 m) to the seismic array during operation, but the overall 
number of marine mammals within 1-2km did not change significantly when the seismic source was ‘on’ 
compared to ‘off’. Larger and apparently less vocal groups were observed when the seismic source was 
active, although the results may be affected by potential sources of bias (such as the combination of data 
from toothed and baleen whales). The researchers noted that “seismic surveying can apparently have a 
behavioral impact at a high level of statistical significance without visual observers reporting seeing fewer 
marine mammals”. In addition, some high-frequency energy content was detected in the otherwise lower-
frequency seismic signal. 

(SOURCE: Potter, J. R., Thillet, M., Douglas, C., Chitre, M.A., Doborzynski, Z. and Seekings, P.J. 2007. 
Visual and passive acoustic marine mammal observations and high-frequency seismic source 
characteristics recorded during a seismic survey. IEEE J. Oceanic Engineer. 32: 469-483) 

Atlantic spotted dolphins show a greater reaction to seismic airguns than baleen whales in Angola 

Marine mammals were observed from a seismic survey vessel off Angola between August 2004 and May 
2005. The encounter rate for humpback and sperm whales did not differ significantly according to airgun 
operational status. However, encounters of Atlantic spotted dolphins (Stenella frontalis) occurred at a 
significantly greater distance from the airgun array when the guns were ‘on’. Spotted dolphins approached 
the vessel only when the guns were off. There was no evidence for prolonged or large-scale displacement 
of animals from the region during the 10-month survey duration. Dolphins are generally perceived to be 
less sensitive to low frequency sound than baleen whales, but nevertheless showed a response greater than 
the two baleen whale species examined. 

(SOURCE: Weir, C.R. 2008. Overt responses of humpback whales (Megaptera novaeangliae), sperm 
whales (Physeter macrocephalus), and Atlantic spotted dolphins (Stenella frontalis) to seismic exploration 
off Angola. Aquat. Mamms. 34: 71-83) 

GLOBAL SECTION 

 

Noise impacts 
General 
High levels of noise could impact harbour porpoises’ ability to find prey 

Studies conducted on distances at which harbour porpoises and bottlenose dolphins can detect prey via 
echolocation showed that the former, due to lower source levels, have shorter prey detection ranges than 
the latter. There was also a substantive decrease in the ability to detect prey in environments with high 
levels of background noise; the harbour porpoise, with its lower prey detection range, would be especially 
affected. The authors note that “the limited echolocation detection range would make it difficult, if not 
impossible, for harbor porpoise to inhabit a noisy environment”. Therefore, increasing levels of 
anthropogenic noise could have a particularly strong impact on harbour porpoises, reducing their foraging 
efficiency. 

(SOURCE: Au, W.W.L., Benoit-Bird, K.J. and Kastelein, R.A. 2007. Modeling the detection range of fish 
by echolocating bottlenose dolphins and harbor porpoises. J. Acoust. Soc. Am. 121: 3954–3962) 

Two reviews on the impacts of anthropogenic sound sources on cetaceans 

An updated review (the first since 1995) of cetacean acoustics research focused on behavioural (e.g., 
changes in diving and surfacing), acoustic (e.g., type and timing of vocalisations), and physiological (e.g., 
hearing loss and stress) reactions. The literature review for the first two types of responses was exhaustive, 
while a thorough review of physiological consequences was beyond the scope of this paper. There has been 
significant progress in documenting cetacean response to noise sources, but received levels of sound are 



rarely measured empirically; the authors urge improvement in this regard. In addition, the effects of certain 
widespread sources of noise are poorly investigated, such as commercial sonars and depth finders. A 
second review of noise impacts on cetaceans summarised the current state of scientific knowledge; 
presented a list of cetacean strandings associated with anthropogenic noise sources; and discussed possible 
population-level, synergistic and cumulative impacts. The review also considered indirect effects of noise; 
management implications; and offered a discussion of mitigation shortcomings, possible solutions, and 
research recommendations. 

(SOURCES: Nowacek, D.P., Thorne, L.H., Johnston, D.W. and Tyack, P.L. 2007. Responses of cetaceans 
to anthropogenic noise. Mamm. Rev. 37: 81–115; Weilgart, L.S. 2007. The impacts of anthropogenic ocean 
noise on cetaceans and implications for management. Can. J. Zool. 85: 1091-1116) 

Development of noise exposure criteria for cetaceans 

A review of available research data on marine mammal hearing capabilities and reactions to sound was 
used to develop a series of noise exposure criteria for management purposes. The authors estimated the 
noise levels that could cause physical, acoustic injury to cetaceans (i.e., hearing loss). For most cetaceans, a 
sound pressure level of 230 dB re: 1µPa for single or multiple pulses was derived, primarily based on 
studies using captive cetaceans. The review also examined behavioural reactions, which for low-frequency-
sensitive cetaceans showed “an increasing probability of avoidance and other behavioural effects in the 
120 to 160 dB re: 1µPa range”. For mid-frequency-sensitive cetaceans, “[i]n some settings, individuals in 
the field showed behavioural responses with high severity scores to exposures from 90 to 120 dB re: 1µPa, 
while others failed to exhibit such responses for exposure [received levels] from 120 to 150 dB re: 1µPa”. 
The extrapolation of behavioural responses of captive animals to determine the reactions of free-ranging 
cetaceans was deemed problematic. For high-frequency specialists, reviewed data primarily concerned 
harbour porpoises, which “are quite sensitive to a wide range of human sounds at low exposure [received 
levels] (~90 to 120 dB re: 1µPa)”; “[a]ll recorded exposures exceeding 140 dB re: 1µPa induced profound 
and sustained avoidance behaviour in wild harbour porpoises”. Importantly, some species may be 
particularly sensitive to acoustic disturbance (e.g., beluga, bowhead whale, harbour porpoise), and the 
criteria do not account for effects such as masking, stress induction and non-auditory injuries (e.g., gas 
bubble formation).  

(SOURCE: Southall, B.L., Bowles, A.E., Ellison, W.T., Finneran, J.J., Gentry, R.L., Greene, C.R., 
Kastack, D., Ketten, D.R., Miller, J.H., Nachtigall, P.E., Richardson, W.J., Thomas, J.A. and Tyack. P.L. 
2008. Marine mammal noise exposure criteria: initial scientific recommendations. Aquat. Mamm. 33: 411-
521) 

Sonar 

Gas emboli found in beaked whale strandings in Taiwan coincident with naval exercises 

An unusually high number of cetacean strandings occurred along the coast of Taiwan between 19 July and 
13 August 2005. These strandings involved 13 dwarf sperm whales (Kogia sima), two pygmy sperm 
whales, two Longman’s (Indopacetus pacificus) and two Blainville’s beaked whales (Mesoplodon 
densirostris), two striped and one pantropical spotted dolphin (Stenella attenuata), and a short-finned pilot 
whale. Fifteen animals were examined post-mortem; three were fresh enough to allow pathological 
examination. The beaked whales “had severe, diffuse vascular congestion and marked disseminated 
microvascular haemorrhages associated with widespread, round to oval cavitary lesions within vital 
organs, consistent with gas emboli”. Such gas emboli have been found in tissues of cetaceans that have 
stranded coincident with naval exercises. During this period, two sonar-utilizing naval exercises were 
undertaken by China (mid-July to late July in the East China Sea) and the USA (near Okinawa and Guam), 
although the latter was a considerable distance from Taiwan (>410 miles). No definitive causal relationship 
with naval sonar was established due to a lack of precise information on where and when sonar activity was 
conducted in Taiwanese and adjacent waters. The strandings occurred over a longer period of time and 
were more widespread than other atypical mass stranding events. It was hypothesized that “if this mortality 
event was caused by exposure to high-intensity acoustic energy, it is possible that multiple acoustic sources 
(naval or otherwise) combined to produce the pattern of strandings observed”. 



(SOURCES: Yang, W.C., Chou, L.S., Jepson, P.D., Brownell, R.L., Cowan, D., Chang, P.H., Chiou, H.I., 
Yao, C.J., Yamada, T.K., Chiu, J.T., Wang, P.J. and Fernández, A. 2008. Unusual cetacean mortality event 
in Taiwan, possibly linked to naval activities. Vet. Record 162: 184-186) 

Seismic Surveys 

Great variation in seismic survey guidelines 

A review of international mitigation measures to reduce impacts to cetaceans from seismic surveys found 
much variety and inconsistency. For example, whilst several countries or regions include all marine 
mammal species within the mitigation measures, in others only large whale species are considered and 
there are no appropriate measures for dolphins, porpoises, or pinnipeds. Most regions required trained crew 
members to search for marine mammals within a zone of possible impact, but there was much variability as 
to what ‘trained’ entailed. Some regions required ‘dedicated’, ‘qualified’ or ‘experienced’ observers in 
‘sensitive’ areas, although again definitions of these terms were often not provided. With respect to 
observers, “a further concern is the lack of independence of MMOs [marine mammal observers]. This is 
most apparent where MMOs are crew members or otherwise employed directly by the seismic contractor, 
presenting a clear conflict of interest”. An exclusion zone around an operating seismic survey array is a 
standard mitigation measure, but these zones again vary widely, from 0.5 to 3km. Differing guidelines 
consider received levels from 160 to 190 dB re 1 � Pa to be the critical threshold above which seismic 
surveys could cause impacts. The authors state that “a further inefficiency of the existing mitigation 
methods is that the [observer] must visually observe the marine mammal entering the [exclusion zone] 
before mitigation can be requested. This does not adequately mitigate for deep-diving species such as 
sperm and beaked whales”. Another common mitigation measure is the ‘soft start’ or ‘ramp-up’, i.e., a 
gradual increase in airgun output. But guidelines lack consistent information on the nature of ‘soft starts’. 
Poor consideration is given to the number or type of airgun arrays or the effect of water depth and 
oceanographic conditions. The authors state that “a single standard [exclusion zone] value [i.e., radius of 
impact] for all seismic surveys regardless of airgun volume or water depth is inappropriate”. The impacts 
of weather on the ability to sight cetaceans are generally neglected and guidelines for surveys conducted at 
night are extremely variable. One critical observation is that “relatively few aspects of current mitigation 
have a firm scientific basis and proven efficacy in the field”. 

(SOURCE: Weir, C.R and Dolman, S.J. 2007. Comparative review of the regional marine mammal 
mitigation guidelines implemented during industrial seismic surveys, and guidance towards a worldwide 
standard. J. Internat. Wildl. Law Policy10: 1–27; see also Castellote, M. 2007. General review of protocols 
and guidelines for minimizing acoustic disturbance to marine mammals from seismic surveys. J. Internat. 
Wildl. Law Policy10: 273-288) 

Aircraft 

Aircraft cause ‘distress’ or ‘defence’ formation in sperm whales 

During aerial surveys for cetaceans in the waters around Hawaii, circling aircraft reported a group of sperm 
whales changing their behaviour. The whales “ceased forward movement, moved closer together in a 
parallel flank-to-flank formation…and formed a fan-shaped semi-circle with heads facing out and flukes 
toward the middle of the semi-circle. The bull was on the left outer edge of the semi-circle and the calf 
remained near the middle of the group”. One of the sperm whales was observed on its side with its mouth 
open. This was “interpreted…as an agitation, distress, and/or defense reaction to our circling aircraft”. 
The authors state that “although isolated occurrences of this type are probably not biologically significant, 
repeated or prolonged exposures to aircraft overflights have the potential to result in significant 
disturbance of biological functions, especially in important nursery, breeding or feeding areas”. They note 
that activities that might cause similar harassment of cetaceans include aircraft-based ecotourism flights, 
research surveys, oil and gas exploration development and military activities. 

(SOURCE: Smultea, M.A., Mobley, J.R., Fertl, D. and Fulling, G.L. 2008. An unusual reaction and other 
observations of sperm whales near fixed-wing aircraft. Gulf Carib. Res. 20: 75-80) 
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9. STATE OF THE CETACEAN ENVIRONMENT REPORT (SOCER) 
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10. OTHER HABITAT RELATED ISSUES 
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11.2 New information on marine renewable energy and cetaceans 
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11. WORK PLAN 
12.1 Second Climate Change Workshop 
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