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Are legal loopholes to blame for stranded whales?
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The Ocean is Naturally a Noisy Environment
• Physical noise
• Wind, waves, rain, natural seismic activity and ice falls and cracking noise.

• Biological noise
• Fish clicks, kob drumming, invertebrate snapping, shark tail cracks, whale song.

Marine Animals Producing Sound
• Marine animals produce sound for:
• Communication (self advertisement, reproductive perspectives, aggression, group
coordination).
Social Shrimp
• Orientation.
• Navigation.
• Identification of prey.
• Warning / protection.

• Invertebrates:
• Defence, warning of predators, territory.

• Fish:
• Territorial fights, competing for food, courtship.

• Whales & Dolphins
• Echo-location.

Bicolour damsel fish

Growing Concern of Anthropogenic Ocean Noise
• Ambient noise levels have increased by 10-12 decibels (dB)
between 1960 and 2004.
• This increase is a result of:
• Increased commercial vessel traffic.
• Increase in tonnage.
• Speed of vessels.
• Commercial vessel traffic is not the only culprit:
• Drilling and dredging.
• Active sonar.
• Explosions.
• Acoustic Deterrent Devices.
• Seismic exploration.
• Sources generate sounds between 2 Hz and 200 kHz (same
frequency used by the majority of marine animals).

Micropascals

Animal Hearing Sensitivities - Audiograms
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Impacts and Effects
Impacts can occur in two ways:
Direct Effects:
• Hearing impairment - Temporary Threshold Shift (TTS) or
Permanent Threshold Shift (PTS).
• Physiological changes such as stress responses, i.e. enzyme /
hormone level changes.
• Soft tissue damage.
Indirect Effects:
• Impact on prey.
• Behavioural alterations - avoidance responses.
• Change in vocalizations.
• Masking (obliterating sounds of interest).

Known Impacts of Seismic Surveys on Marine Animals
1.
2.
3.
4.
5.
6.

Marine Mammals
Turtles
Fish & Sharks
Canyons and Coelacanths
Invertebrates
Zooplankton

1. Marine Mammals – Whales & Dolphins
• Ability to communicate over distances of tens of kilometres.
• Fin whales and Blue whales stopped or altered their ‘singing’ for several
months - resuming singing within hours or days after the survey ended
(International Whaling Commission, 2007).
• Subtle reactions hard to detect:
• Sperm whales in the Gulf of Mexico did not appear to avoid a seismic airgun survey:
However they did:
• Reduce their swimming effort.
• Reduce their foraging / eating effort.
• Prey capture attempts were 19% lower.

RESULT:
Lower reproductive rates –
devastating for a population.

1. Marine Mammals – Seals
Thompson et al. 1998

Gray and Harbour seals
• Dramatic avoidance behaviour.
• Behaviour switches from foraging / feeding to a transiting or fully mobile
behaviour.
• Began hauling out, possibly to escape the noise.
• Slower heart rate.
• Stopped feeding.

2. Turtles
(O'Hara and Wilcox 1990; McCauley et al. 2000; Lenhardt 2002)

• Strong avoidance response.
• Captive turtles indicated reduced hearing sensitivity to surveys - indicating
reduced hearing sensitivity (PTS or TTS).
• Estimated that behaviour was affected at a distance of 2km.
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3. Fish and Sharks
Dalen and Knutsen 1987; Løkkeborg 1991; Skalski et al. 1992; Engås et al. 1996; McCauley et al. 2003; Hassel et al. 2004; Slotte et al. 2004

• Lateral line function of a fish.
• Damage to fish ears at distances of 500m to several kilometres.
• Behavioural reactions:
• Dropping to deeper depths.
• Milling in compact schools.
• Freezing or becoming more active.

• Reduction of 40%–80% of catch rates in the North Atlantic.
• Namibian tuna catch: decreased from 4 046 tonnes in 2011 to 650 tonnes in 2013
(83% decrease!).
• Impacts on eggs and larvae:
• Decreased egg viability.
• Increased embryonic mortality.
• Decreased larval growth.

4. Canyons and Coelacanths
• East Coast has many canyons.
• Important and unique features - suitable for coelacanths.
• 1st coelacanth sighting vs known populations.
• Canyon walls susceptible to collapse from
the energy waves generated.

Lombard et al 2004

5. Invertebrates
Guerra et al. 2004; Moriyasu et al. 2004; Canadian Department of Fisheries and Oceans, 2004

• Giant squid with massive internal injuries stranded in
Spain during geophysical surveys.
• The mollusc, Paphia aurea, showed acoustic stress by
changes in levels of hydrocortisone, glucose, lactate
when subjected to seismic noise.
• Catch rates of Bolinus brandaris, the purple dye
murex decreased.
• Snow crab - bruised ovaries.
• Scallops - developmental delays of larvae and body
malformations in 46% of exposed individuals.

6. Zooplankton
McCauley et al 2017

• Zooplankton are essential for the health
and productivity of global marine
ecosystems.
• Significant mortality to zooplankton
populations.
• Impacts observed at 1.2 km from
seismic blasts.
• Previously assumed to only be at a range
of 10 m.
• All larval krill were killed.

Mitigation Measures
Mitigation measures to safeguard animals against high noise exposure are
inadequate and fatally flawed – Weilgart, 2013
• Whales and Seals:
•
•
•
•

Soft starts.
Marine Mammal Observers (500m vs 12km).
Ethically you cannot test thresholds on captive mammals.
Passive Acoustic Monitoring (PAM).

• Turtles:

• Tail-buoys have excluder devices to prevent turtles
becoming entangled.
• Hatchlings – None.

• Fish:

• None.

• Invertebrates:
• None.

Acknowledgment vs Responsibility & Accountability
• Most Environmental Plans and Assessments acknowledge impacts of seismic
surveys:
•
•
•
•

Rate risks from insignificant to low in most cases;
BUT from a species perspective only;
Ignoring the cumulative ecosystem effects (e.g. disruption of food chains/webs);
Cascading effect - multiple species disturbed or impacted upon - dire consequences to
multiple ecosystems and species;
• Impacts stated to be temporary and/or short-term;
• BUT consequences will be delayed and only recorded after a period of time (months or
even years);
• Acknowledging disturbance and/or impact on critically endangered and endangered
species (lack of duty of care).

Only 2% of whale carcasses are detected on land
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