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Preface

Over the course of the last couple of decades, scientists and conservationists have become increasingly
aware of threats to biodiversity that are diffuse and hard to assess but are, nonetheless, of great
concern. Three examples are climate change, chemical pollution and marine noise pollution. Of the
three, chemical pollution has received the greatest attention and response mechanisms are already
enshrined in a host of national and international law. However, by contrast, noise pollution in the
marine environment is still an emerging, but undoubtedly serious, concern. Its implications are less
well understood than other global threats but like chemical pollution it is usually largely undetectable
to everyone but the specialist. It is also difficult to comprehend, particularly for those that live above
the sea surface and who do not readily appreciate the profound importance of sound to marine
animals, particularly the whales, dolphins and porpoises, in the oceans.

As this report shows, we are only now starting to focus on how to manage noise in the marine
environment and how to mitigate its effects on wildlife. Arguably, we are around the same stage that
we reached with chemical pollution some thirty years ago. There are many similarities, not the least of
which is the lack of definitive evidence linking cause to effects, yet in the case of noise we are also
dealing with a pollutant that can disperse over wide areas, with subtle and yet important consequences.
There is another similarity in that it is possible to receive a lethal or chronically damaging dose of both
chemical and noise pollution.

The history of aquatic chemical pollution control shows that it is possible to respond logically to
threats where data are poor and inconclusive. Indeed, the precautionary principle — now widely used to
address the full spectrum of environmental threats — was initially developed from concerns about
chemical pollution. This same paradigm applies equally well to noise pollution.

Some years ago, WDCS became concerned that human activities in the seas were generating more and
more loud noise but that this was not widely recognised as a threat. Our attention was primarily taken
by the expansion of the oil and gas exploration out into the deep seas and, in particular, the
accompanying expansion of seismic testing. This seismic testing uses high intensity sound to
investigate the sub-sea rock strata and find and measure fossil fuel deposits. It represented probably
the loudest noises ever deliberately introduced into the marine environment by humankind, on par
with the loudest natural noises, such as underwater earthquakes, but much more persistent in some
areas. We later saw maps showing that seismic surveys had crossed and re-crossed survey regions of
hundreds of miles in diameter until the tracks of the survey vessels merged into an indecipherable
tangle, representing months of continual surveys and noise.

Our early interest in seismic testing led us swiftly to realise that there were other significant noise
sources in the marine environment. For example, large vessels are basically loud vessels and the
increase in vessel traffic has actually fundamentally changed the noise profile of the world’s oceans.
The seas are a far noisier place overall than they were a few decades ago and vessel traffic is still
increasing. The significance of this from a biological perspective may be profound. For example, it has
been suggested that the abilities of the great whales to communicate with each other across entire
ocean basins has now been reduced by orders of magnitude.

In the same way that chemical pollution issues have involved powerful protagonists (principally the
chemical industry), so seismic testing involves the powerful multi-national fossil-fuel producers. The
latest development in the history of ocean noise has brought another mighty player into the ring. It
seems that as submarines have become stealthier, so those that need to detect them have been obliged,
for reasons of national security, to use ever stronger sonars to track them. In many ways, this is an
ironic development because many cetaceans have used biological sonar for millenia. Now, however,
military interests have followed suit. Indeed, this can probably be described as a current cutting edge
of what is left of the cold war and is also likely affected by concerns relating to terrorism. Regrettably,
marine nature conservation interests and those of national security are now coming head to head in a
manner that has rarely happened before and arguably never on such a grand scale.



In the US, the deployment of Low Frequency Active Sonar (LFAS) by the military has become a
prominent public issue. This is largely because US law requires that threats to marine mammals are
recognised and publicly debated. Elsewhere (and we really only know about Europe at this point) there
is no such transparency but similar powerful sonars are in development and their deployment in the
near future is planned.

As reviewed in this report and despite the great problems involved in studying such matters, there is
some early evidence that cetaceans can be directly harmed by powerful noises. At lower exposure
levels, where physical damage is not caused, behavioural reactions may still have signifiant negative
consequences for the animals.

WDCS, of course, is primarily concerned about cetaceans (whales, dolphins and porpoises) and we
have more than adequate reason (as outlined in Chapter 5) to believe that these animals are especially
vulnerable to noise pollution. In a nutshell, this is a group of animals that has evolved to use sound as
a primary sense and which, if deprived of this sense, can be expected to perish.

We issued our first report on noise pollution in 1994. The first version of this report supersedes it and
is a response to the urgency of the present situation in the marine environment. The first edition of
Oceans of Noise was released in Berlin, Germany, in May 2003 and simultaneously published on the
WDCS website. The edition that you are reading has been updated to take into account some new
developments, including the the substantive review of anthropogenic noise made by the Scientific
Committee of the International Whaling Commission in June 2004. The science of marine noise
pollution is a very complex one — and increasingly recognised as a specialist area of science. A further
complication is that the number of specialists in this field remains relatively small.

We are most grateful to the contributors to this report for their help, including the important and
comprehensive review of existing legal regimes kindly contributed by Daniel Owen towards the end of
this report (Annex 1).

Within this report you will find the following topics explained:

* the physics of underwater sound;

* sources of marine noise (including vessel traffic; oil and gas exploration, seismic surveys, ocean
experiments; military sources, acoustic harassment devices, dredging, and marine wind farms);

* the use of sound by cetaceans;

* noise as a problem for cetaceans;

* areview of relevant international laws; and



* some thoughts on the mitigation and management and sound.

In the annexes you will also find a comprehensive list of recorded examples of disturbance of
cetaceans by vessels (i.e. the best studied source of disturbance to these animals). You will also now
find a new annex (Annex 4) detailing the recommendations that came from the IWC Scientific
Committee review.

Here too we present the updated WDCS ‘Marine Noise Action Plan’. This was launched along with
Oceans of Noise in summer 2003 and was our attempt to make a clear call for action to address the
huge topic of marine noise pollution in some practical ways. I am pleased (a little over one year later)
to find some clear agreements between our original recommendations (for example relating to thr need
for international co-ordination and co-operation in this field and independent oversight) with those that
have subsequently come from the Scientific Committee. Because of the growing interest in research
where wild marine mammals are exposed articially to noise via Controlled Exposure Experiments
(CEEs), we have added a point to our action plan that calls for an international code of conduct to be
established to guide such work. Whilst we recognise the urgency of the need for an improved
understanding of how noise may impact these animals, we are concerned that the exposure of the
target animals (and other animals in the vicinity of the experiment) could be harmful and, therefore,
we believe that it should only be conducted with great care and where aims, methods and independent
scrutiny have been agreed according to an internationally defined protocol that should now be
developed (this is discussed further in Chapter 7).

Our second new addition to the Action Plan echoes the call recently made by the IWC Scientific
Committee for improved data-sharing and, in particular for better use of stranded animals.

THE WDCS MARINE NOISE ACTION PLAN

Noting the scale of the potential threat to cetaceans and other marine wildlife posed by marine
noise, WDCS believes that some urgent actions are required at this time. We make the following
eight recommendations that we hope others will now heed if we are going to both adequately
understand and react appropriately to this threat:

1. That attention is given to the development of international law to regulate
marine noise pollution — we call either for an international treaty dedicated to this
issue and/or the development of comprehensive regulation through existing regimes;

2. That an independent body should be established to initiate, promote, monitor
and fund marine noise research;

3. That all major developments in the marine environment — to include those of
an industrial or military nature — are subject to a full and public environmental
assessment in terms of their input of noise pollution to the wider environment and
that this process takes due regard of the precautionary principle;

4. That these same major developments make a public commitment to mitigate
their effects relating to noise; and employ effective mitigation measures and develop
alternative technologies to address this issue;

5. That the navies of the world should seek to effectively mitigate their noise-
producing activities, avoid the deployment of powerful sonars and ideally develop a
treaty that means that powerful sonars are not required;

6. That national and international ocean conservation plans (e.g. designation of

marine protected areas, critical habitats and ocean zoning) take noise pollution and



its propagation beyond those declared boundaries into account, including the
creation of buffer zones;

7. That an international Code of Conduct be developed for Controlled Exposure
Experiments (CEEs); and

8. That greater efforts are made to collect and share information relating to the
reactions of marine wildlife to marine noise pollution, including comprehensive and

co-ordinated collection of data from strandings.

Mark Simmonds
Director of Science
Whale and Dolphin Conservation Society August 2004

Whilst every effort has been made to ensure the accuracy of this report, this is a complex topic where knowledge is rapidly
developing. We welcome comment and correction to help improve the accuracy of future editions of this report. Comments
can be sent to mark.simmonds@wdcs.org This report reflects the opinions of its authors and editors and, except where
explicitly stated, as above in the Action Plan, not necessarily those of WDCS.




1. Introduction
Lindy Weilgart

The undersea noise issue has steadily increased in crescendo with a greater awareness of the potential
effects on marine mammals of military sonars, seismic surveys, shipping and boat traffic,
oceanographic experiments, as well as other noise sources. What has made the noise problem so
intractable, though, is the inherent difficulty in studying marine mammals, particularly cetaceans, and
the effects of sound on them. Free-ranging whales and dolphins, which are visible above water for
only short periods of time, are notoriously challenging research subjects. The lack of precision in
most cetacean research is best exemplified by population estimates, which can vary over orders of
magnitude for the same cetacean population, i.e. we can’t even accurately count most populations of
cetaceans with any degree of confidence. To ascertain the effects of noise on marine mammals,
however, we must be able to know which sounds they are capable of hearing (something still largely
unknown for the great whales) and how they react to them, if at all. In our assessment of cetacean
reactions, we are usually limited to detecting only the crudest, most obvious, short-term changes in
behaviour. Practically impossible to discern are changes in population characteristics, such as birth
and death rates, in response to changing noise levels. Such measures are the best indicators of the
population’s welfare and therefore would be vital to obtain before we can be more confident that, for
example, a particular noise source is “harmless” to that population. Even then, however, we cannot be
assured that noise levels are not indirectly affecting that population’s prey or ecosystem in such a way
as to have a lag effect on the population in question. Linking changes in population measures to
changes in noise levels is also usually not straightforward, as many other factors (e.g. oceanographic,
ecological, etc.) can affect a population’s well-being. As many whale species are exceedingly slow
reproducers, any changes in reproductive rates will be difficult to discern. Additionally, low
reproductive rates make whale populations more vulnerable to disturbances as they will be slow to
recover.

Past studies on the reactions of whales to noise have shown widely divergent responses depending on
the individual, age, sex, and the activity in which the animals were engaged. Again, this presents
problems in how to interpret reactions correctly. Are whales which enter a loud sound field in order to
pursue a patch of prey putting themselves at risk of hearing damage or are they truly unaffected?
(Hearing damage can occur before the threshold of pain is reached). Do increasing numbers of
animals at the surface mean that whales are attracted by a noise or are surfacing to seek out the lower
sound levels at the surface? What about sounds that aren’t particularly loud, but are nevertheless
“grating” or “irritating” to our or whale’s ears because of some indefinable quality?

All of these difficulties in ascertaining how whales react to noise mean that results are usually not
clear-cut and are very much open to interpretation. This, in turn, becomes problematic when scientists
funded directly by a noise polluter conclude that the reactions of whales to a noise source are
“biologically insignificant”. The scientists’ credibility can suffer under accusations of actual or
perceived bias. To avoid such conflicts-of-interest, efforts could be made to have funds directed to an
independent, non-aligned body which would establish priorities for the research, commission it, and
review the results to regulate the original, noise-producing project. In addition, because of the
imprecision and uncertainty surrounding studies of the effects of noise on cetaceans, there is a great
need to proceed in a precautionary manner regarding the deployment of noise sources. Particularly
areas critical to marine mammal feeding or breeding should be kept as free from noise pollution as
possible, even in the absence of conclusive scientific evidence of harm.

Although I have portrayed research results on the effects of noise on marine mammals as frequently
ambiguous, there can be no doubt that certain noise sources are harmful, even fatal, to marine
mammals. When I first became active in the undersea noise issue, I assumed that, given how
dependent cetaceans are on sound, there would be deleterious effects from noise on cetaceans. After
having spent years at sea with whales studying their sounds, I reasoned, “How could it be otherwise?”
What I did not assume, though, was that these effects would be immediate and deadly. I often had to
endure being called a “Chicken Little,” even by my own colleagues, because they felt I was
overplaying the potential harm of undersea noise. Sadly, even I was much too optimistic.
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The best evidence for noise being fatal comes from the multiple species stranding in the Bahamas in
2000, where dissected animals showed hemorrhaging in their inner ears and brain as a result of an
intense, acoustic event. The U.S. Navy later admitted that its own tactical, mid-range sonar was the
most plausible cause of the injuries and stranding. No one had predicted such a severe, immediate
reaction, especially as the sonar appears to have caused a population-level effect. The resident
population of Cuvier’s beaked whales was probably destroyed, or at least seriously displaced. While
this stranding event is noteworthy as the first “smoking gun” of anatomical, physiological damage in
whales caused simply by sound (as opposed to a nearby explosion), what is often forgotten are the
much greater ramifications of noise affecting the health of populations. How noise could affect the
health of ecosystems is given even shorter shrift. The above stranding also highlights the insidiousness
of the noise threat. Had the whales not stranded but died at sea and sunk, unnoticed, or even had the
whales stranded but had no fresh samples been obtained from them, this acoustic trauma would have
gone largely undetected.

A publication such as this one is necessary to educate us on the issues, review the research to date,
identify problem areas, and suggest future protocols and legal approaches for the prudent regulation of
undersea noise. Only in this way, can we hope to curb the growing cacophony in our oceans and
provide some respite for our beleaguered cetaceans.



2. The physics of underwater sound
Rene Swift

The evolution of acoustic communication and detection (echolocation) systems within marine
mammals has been shaped by the properties of the medium (water) in which they live. In water, sound
offers the best compromise between speed and resolution and transmission range, although light and
electromagnetic waves propagate faster and have greater resolving power than sound, they have a
limited range (10 of metres compared to kilometres). Sound propagates over a range of biologically
significant distances depending on its frequency (from metres to thousands of kilometres), at higher
speeds in water (~1500ms™) than in air (340ms™), and has frequency dependent resolving power
(higher frequencies giving increased resolution but over a limited distance). So when Archaeocetus
first returned to the sea, evolutionary forces were faced with little choice in order to maintain contact
with conspecifics or to detect prey.

2.1. What is sound?

A propagating sound wave consists of alternating compressions and rarefactions of molecules within
an elastic medium (liquid or gas or solid), which are detected by a receiver as changes in pressure.
Structures in our ears, and also most man-made receptors, are sensitive to these changes in sound
pressure.

Acoustic waves are classified as longitudinal waves because energy is propagated parallel to the
source, see Box 1 Figure 2.1: Longitudinal and transverse waves.

2.1.1. Basic properties of acoustic waves:

Acoustic waves are characterised by their amplitude, frequency, wavelength, phase, speed and
intensity, Box 1 Figure 2.1.

Amplitude (a)

The amplitude (a) of a sound wave is proportional to the maximum distance a vibrating particle is
displaced from rest, i.e. the peak pressure reached in one cycle. Small variations in amplitude produce
weak or quiet sounds, while large variations produce strong or loud sounds, Box 1 Figure 2.2.

Frequency (f)

The frequency (f) of a sound wave is the rate of oscillation or vibration of the wave particles, i.e. the
rate that pressure cycles from high to low to high, Box 1 Figure 2.3. Frequency is measured in
cycles/sec or Hertz (Hz). To the human ear, an increase in frequency is perceived as a higher pitched
sound, while an increase in amplitude is perceived as a louder sound.

Wavelength ()

The wavelength (_) of a wave is the distance between two successive compressions or the distance the
wave travels in one cycle of vibration.

Phase

The phase of an acoustic wave can be best described as its alignment to other propagating waves with
respect to time, see Box 1 Figure 2.4. Although phase is less directly related to perceived sound
intensity it is important in describing how complex sounds can be constructed from simple sinusoidal
waves, for example, waves with the same phase will constructively interfere to produce a wave
whose amplitude is the sum of the two interfering waves, whilst two waves with opposite phases will
destructively interfere to cancel each other out.



If the IMO makes this determination, the coastal State may then “adopt laws and regulations for
the prevention, reduction and control of pollution from vessels implementing such international
rules and standards or navigational practices as are made applicable, through the [IMO], for
special areas”. In principle, the coastal State may also adopt additional laws and regulations,
subject to agreement by the IMO. In relation to ocean noise: (a) there is no reason in principle
why a coastal State should not submit a proposal for a special area in view of concerns about
ocean noise (in view of the broad definition of “pollution” in the LOSC and the inadequacy of
international rules and standards on ocean noise) and (b) if the IMO agreed to the identification of
a given area as an ocean noise special area, the onus would therefore be on the coastal State to

propose appropriate laws and regulations.

As noted above, some solutions to ocean noise from vessels are likely to lie in vessel design,
construction or equipment. However, Art 211(6)(c) LOSC specifies that any additional laws and
regulations adopted by the coastal State for the special area “may relate to discharges or
navigational practices but shall not require foreign vessels to observe design, construction,
manning or equipment standards other than generally accepted international rules and standards”.
In the absence of generally accepted international rules and standards on these matters, the power
of the coastal State is therefore restricted. The coastal State may instead wish to propose
“navigational practices”, e.g. a prohibition on vessel movements in an acoustically-sensitive area.
As with any additional measure for an Art 211(6) LOSC special area, such a prohibition would
require agreement from the IMO. However, it is not clear whether a proposal to prohibit vessel
movements to minimise the impact of operational pollution would be accepted in view of the
implied non-application the IMO’s General Provisions on Ships’ Routeing to operational

pollution (see above).

Looking beyond Art 211 LOSC, there are two tools developed by the IMO that may be of
assistance. The first is routeing measures (notably in respect of zones other than the territorial
sea, e.g. the EEZ and the high seas). However, the implied lack of application of the IMO’s
General Provisions on Ships’ Routeing to operational pollution has already been mentioned. It is
arguable that the scope of the General Provisions should be clarified in order to facilitate a

broader application of routeing systems.

The second, and currently more promising, tool is that of “particularly sensitive sea areas”

(“PSSAs”). By Resolution A.927(22), the IMO Assembly in 2001 adopted Guidelines for the

119



Identification and Designation of Particularly Sensitive Sea Areas (“the PSSA Guidelines”).'’

The PSSA Guidelines identify noise as an operational pollutant from vessels.'”' They define a

PSSA as:'?

an area that needs special protection through action by IMO because of its significance for
recognized ecological, socio-economic, or scientific reasons and because it may be vulnerable
to damage by international shipping activities.

123

The criteria for the identification of a PSSA are laid down in the Guidelines. ©° In order to be

identified as a PSSA, the area in question should meet at least one of the listed criteria and should
additionally “be at risk from international shipping activities”.'** The listed ecological criteria are
uniqueness or rarity, critical habitat, dependency, representativeness, diversity, productivity,
spawning or breeding grounds, naturalness, integrity, vulnerability, and bio-geographic
importance.'” In principle, using at least one of these criteria, coupled with demonstrating a risk

from international shipping activities, there is no reason why a State should not submit a proposal

for a PSSA in view of concerns about ocean noise.

However, the question arises as to what may in turn be done to manage a noise problem. On that
point, the PSSA Guidelines take two approaches. Initially, they state that “associated protective
measures for PSSAs are limited to actions within the purview of IMO and include the following

options”, listed as:'*®

6.1.1 designation of an area as a Special Area under Annexes I, Il or V, or a SOx emission

control area under Annex VI of MARPOL 73/78, or application of special discharge

120 See Annex 2 to Resolution A.927(22). The PSSA Guidelines are stated to “supersede chapter 3 of the
Annex to resolutions A.720(17) and A.885(21)”. The annex to Resolution A.720(17) contains Guidelines
for the Designation of Special Areas and the Identification of Particularly Sensitive Sea Areas, of which
chapter 3 addresses PSSAs. Annex I to Resolution A.885(21) contains Procedures for the Identification of
Particularly Sensitive Sea Areas and the Adoption of Associated Protective Measures, of which chapter 3
addresses Application by a Proposing Member Government for Identification of a PSSA and the Adoption
of Associated Protective Measures.

12! See para 2.2. See also para 1.2.2, para 1.2.11 and Table 1 of the annex to Resolution A.720(17); these
parts have not been superseded by Resolution A.927(22).

"2 para 1.2.

' Section 4.

1% Para 4.4. Factors to be taken into consideration in deciding whether the area is “at risk from
international shipping activities” are listed in section 5.

12 para 4.4.

126 Section 6.1.
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restrictions to vessels operating in a PSSA. [...]

6.1.2 adoption of ships’ routeing and reporting systems near or in the area, under the
International Convention for the Safety of Life at Sea (SOLAS) and in accordance with the
General Provisions on Ships’ Routeing and the Guidelines and Criteria for Ship Reporting
Systems. For example, a PSSA may be designated as an area to be avoided or it may be

protected by other ships’ routeing or reporting systems;

6.1.3 development and adoption of other measures aimed at protecting specific sea areas
against environmental damage from ships, such as compulsory pilotage schemes or vessel
traffic management systems.

Later the Guidelines state:'?’

(a) The application [by the proposing Member Government(s)] should identify the proposed

[associated protective] measures which may include:

(i) any measure that is already available in an existing instrument; or

(i1) any measure that does not yet exist but that should be available as a generally applicable
measure and that falls within the competence of IMO; or

(ii1) any measure proposed for adoption in the territorial sea or pursuant to Article 211(6) of

the United Nations Convention on the Law of the Sea.

(b) These measures may include ships’ routeing measures; discharge restrictions; operational
criteria; and prohibited activities, and should be specifically tailored to meet the need of the

area at risk.

In a PSSA established to manage ocean noise, the objective should clearly be to reduce or
eliminate ocean noise from vessels. To reduce or eliminate ocean noise, options include, infer
alia, (a) setting speed restrictions, (b) prohibiting vessels or certain categories of vessel from
using the area, (c) applying special restrictions on the “discharge” of noise (e.g. decibel limits),
and (d) requiring the use of certain equipment (e.g. propeller nozzles). Of these, “(a)” is likely to

be the least problematic. With respect to “(b)”, the implied non-application of the IMO’s General

127 Section 7.4.2.1.
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Provisions on Ships’ Routeing to operational pollution has already been mentioned. With respect
to “(c)” and “(d)”, there are vessel design/construction implications.'”® However, it is also
unclear what is meant when the PSSA Guidelines (as cited above) refer to “any measure that does

not yet exist but that should be available as a generally applicable measure and that falls within
129

the competence of IMO” (emphasis added).

Conclusion

There are currently no “generally accepted international rules and standards established through
the competent international organization or general diplomatic conference” in respect of noise
pollution from vessels. Such rules and standards could potentially be introduced by (a) extending
the scope of Art 1(1) of MARPOL appropriately and then drafting a new annex on ocean noise or
(b) drafting a new stand-alone treaty (as has been done with the 2001 International Convention on
the Control of Harmful Anti-fouling Systems on Ships). Of course, significant political will
would be necessary to bring about either of these multilateral options. Meanwhile, however, flag

States should still be encouraged to take unilateral action with regard to noise as a pollutant.

The legislative power provided to coastal States under Art 211(4)-(6) LOSC is currently more
promising, and coastal States should be encouraged to make use of these powers in respect of
ocean noise. In the territorial sea, the coastal State’s legislative powers are relatively strong on
account of the sovereignty it enjoys in that zone. However, coastal States are nonetheless
constrained here by the current lack of generally accepted international rules and standards on
vessel design, construction and equipment in respect of ocean noise. They may nonetheless
undertake “the regulation of maritime traffic” (e.g. by establishing prohibitions on vessel
movements in acoustically-sensitive areas) to the extent that innocent passage is not hampered.
Subject to the same constraint, they may take other measures to preserve their environment or to
prevent, reduce and control pollution (e.g. placing restrictions on vessel speed through certain

areas, in order to reduce noise pollution).

1% Note though that para 3.8.3 in chapter 3 of the Annex to Resolution A.720(17) (albeit now superseded)

states that “[o]ther measures which could be considered [in a PSSA] include special construction
requirements ...”.

1% See para 7.4.2.1(a)(ii). It is unclear who has the task of judging whether a measure “should be
available”, and what criteria are to be used in reaching this judgment. Secondly, the term “generally
applicable” is not used in the LOSC. In contrast, the terms “applicable” and “generally accepted” are used
in Part XII of the LOSC (notably in Art 211 and in Arts 213, 214, 216-220 & 222), and much has been
written on these terms.
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In the EEZ, in comparison to the territorial sea, the coastal State’s legislative powers are
relatively weak. The current absence of “generally accepted international rules and standards
established through the competent international organization or general diplomatic conference” in
respect of noise pollution from vessels renders the coastal State unable to legislate in general in
respect of its EEZ under Art 211(5) LOSC. Instead, Art 211(6) LOSC provides the coastal State
with the option of seeking “special area” status for particular parts of the EEZ, but only where
specified criteria are judged by the IMO to have been met. This option is available in respect of
ocean noise. In current circumstances, measures proposed by the coastal State may relate “to
discharges or navigational practices”. In contrast to routeing measures for the territorial sea, any

routeing measures for special areas in the EEZ are subject to IMO approval.

Two IMO tools may be of assistance: routeing measures and “particularly sensitive sea areas”
(“PSSAs”), both of which may also apply beyond areas under national jurisdiction. However, it
is strongly arguable that IMO-approved routeing measures do not, because of the wording of the
IMO’s General Provisions on Ships’ Routeing, address operational noise pollution. This
weakness is incompatible with the IMO’s increasing desire to use routeing systems and reporting
systems to help protect the environment. PSSAs show more promise. There is no reason why a
State should not submit a proposal for a PSSA in view of concerns about ocean noise. The scope
for routeing measures as an associated protective measure may be limited, in view of the point
made above. However, there is scope for speed restrictions and perhaps for special construction
requirements. There is currently a resurgence of interest by States in PSSAs, and States should be

encouraged to establish and manage PSSAs in respect of ocean noise concerns.
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4. Conclusion

This paper has analysed the regulation of ocean noise from the point of view of noise as a
pollutant. It has focused on just three categories of pollution, referred to in Part XII of the LOSC
as (a) pollution from seabed activities subject to national jurisdiction, (b) pollution from activities
in the Area, and (c) pollution from vessels. The conclusion varies depending on which of these
sources is considered. With regard to pollution from seabed activities subject to national
jurisdiction, there are twelve regional seas treaties with strong potential to cover noise pollution,
albeit that over the next few years the focus in respect of many of these treaties is likely to be the
regulation of land-based activities. Unilateral action by coastal States is also possible. In relation
to pollution from activities in the Area, the International Seabed Authority has already
demonstrated its willingness to regulate for environmental protection, though noise pollution
appears to have been somewhat overlooked so far. Unilateral application by sponsoring States
and flag States of more stringent environmental legislation is also a possibility. With regard to
pollution from vessels, there is need for “generally accepted international rules and standards” in
respect of noise pollution in order to give more meaning to flag State legislative duties and
coastal State legislative powers. In the meantime, unilateral action by flag States is possible.
Furthermore, some action by coastal States in respect of their territorial seas and exclusive
economic zones is also possible, as is action by States to establish and manage “particularly

sensitive seas areas” in response to ocean noise concerns.
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Appendix A - Some international instruments of actual or potential
relevance to protection of cetaceans from ocean noise (other than

specifically in relation to pollution)

Global

Instrument Adopted | Entry
into
force

International Convention for the Regulation of Whaling 1946 1948

Convention Concerning the Protection of the World Cultural 1972 1975

and Natural Heritage

Convention on Wetlands of International Importance 1972 1975

especially as Waterfowl Habitat

Convention on the Conservation of Migratory Species of Wild | 1979 1983

Animals (“Bonn Convention”)

United Nations Convention on the Law of the Sea 1982 1994

[see, inter alia: Parts V, VII and XI; and Art 194(5) of Part XII]

Convention on Biological Diversity 1992 1993

Regional

Instrument Adopted | Entry
into
force

Convention on the Conservation of European Wildlife and 1979 1982

Natural Habitats

Convention on the Conservation of Antarctic Marine Living 1980 1982

Resources

Protocol on Environmental Protection to the Antarctic Treaty - | 1991 not yet

Annex V
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Instruments adopted under Bonn Convention:

Agreement on the Conservation of Small Cetaceans of the 1992 1994
Baltic and North Seas

Agreement on the Conservation of Cetaceans of the Black Sea, | 1996 2001
Mediterranean Sea, and Contiguous Atlantic Area

Regional sea conventions:

Convention for the Protection of the Marine Environment of 1992 1998
the North-East Atlantic

[see, inter alia, Art 2(1); see also Annex V On the Protection and

Conservation of the Ecosystems and Biological Diversity of the Maritime

Area; and Appendix 3 on Criteria for Identifying Human Activities for the

Purpose of Annex V)

Convention on the Protection of the Marine Environment of 1992 2000
the Baltic Sea Area

[see, inter alia, Art 15]

Convention on the Protection of the Black Sea against 1992 1994
Pollution

[see, inter alia, Art V(5)]

Convention for the Protection and Development of the Marine | 1983 1986
Environment of the Wider Caribbean Region

[see, inter alia, Arts 4(1) & 10]

Convention for the Protection, Management, and Development | 1985 1996
of the Marine and Coastal Environment of the Eastern African

Region

[see, inter alia, Arts 4(1) & 10]

Convention for the Protection of the Marine Environment and | 1995 not yet
the Coastal Region of the Mediterranean

[see, inter alia, Arts 4(1) & 10]

Regional Convention for the Conservation of the Red Sea and | 1982 1985
Gulf of Aden Environment

[see, inter alia, Art TII(1)]

Convention for the Protection of the Natural Resources and 1986 1990

Environment of the South Pacific Region
[see, inter alia, Arts 5(1), 13 & 14]
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Convention for the Protection of the Marine Environment and

Coastal Area of the South-East Pacific
[see, inter alia, Art 3(1)]

1981

1986

Convention for Co-operation in the Protection and
Development of the Marine and Coastal Environment of the

West and Central African Region
[see, inter alia, Arts 4(1) & 11]

1981

1984

Convention for Cooperation in the Protection and Sustainable
Development of the Marine and Coastal Environment of the
Northeast Pacific

[see, inter alia, Art 6(2)]

2002

not yet

Protocols pursuant to regional seas conventions:

Protocol Concerning Protected Areas and Wild Fauna and
Flora in the Eastern African Region

1985

1996

Protocol for the Conservation and Management of the
Protected Marine and Coastal Areas of the South-East Pacific

1989

1994

Protocol Concerning Specially Protected Areas and Wildlife to
the Convention for the Protection and Development of the
Marine Environment of the Wider Caribbean Region

1990

2000

Protocol Concerning Specially Protected Areas and Biological
Diversity in the Mediterranean

1995

1999

European Community law:

Council Directive (21.5.1992) on the conservation of natural
habitats and of wild fauna and flora (92/43/EEC) OJ L 206,
22.7.92,p 7

1992
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Appendix B - Treaties underlying regional seas initiatives

Treaty

Adopted

Entry
into
force

Convention for the Protection of the Marine Environment of

the North-East Atlantic (“OSPAR Convention”)
Available at:
http://www.ospar.org/eng/html/convention/

1992

1998

Convention on the Protection of the Marine Environment of
the Baltic Sea Area (“Helsinki Convention”)

Available at:

http://www.helcom.fi/helcom/convention.html

1992

2000

Convention on the Protection of the Black Sea against

Pollution (“Bucharest Convention™)
Available at:
http://www.blacksea-environment.org/

1992

1994

Convention for the Protection and Development of the Marine
Environment of the Wider Caribbean Region (“Cartagena

Convention”)
Available at:
http://www.cep.unep.org/pubs/legislation/cartxt.html

1983

1986

Convention for the Protection, Management, and Development
of the Marine and Coastal Environment of the Eastern African

Region (“Nairobi Convention”)
Available at:
http://www.unep.ch/seas/main/eaf/eafconv.html

1985

1996

Kuwait Regional Convention for Co-operation on the
Protection of the Marine Environment from Pollution (“Kuwait

Convention”)
Available at:
http://sedac.ciesin.org/entri/texts/kuwait.marine.pollution.1978.html

1978

1979

Convention for the Protection of the Marine Environment and
the Coastal Region of the Mediterranean (“Barcelona

Convention”; [1995 amendment not yet in force])
Available at:
http://sedac.ciesin.org/pidb/texts/mediterranean.pollution.1976.html

1976

1978

Regional Convention for the Conservation of the Red Sea and
Gulf of Aden Environment (“Jeddah Convention”)

1982

1985
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Available at:
http://www.unep.ch/seas/main/persga/convtext.html

Convention for the Protection of the Natural Resources and
Environment of the South Pacific Region (“Noumea

Convention”)
See:
http://sedac.ciesin.org/pidb/texts/natural.resources.south.pacific.1986.html

1986

1990

Convention for the Protection of the Marine Environment and

Coastal Area of the South-East Pacific (“Lima Convention™)
Available at: Error! Bookmark not defined.

1981

1986

Convention for Co-operation in the Protection and
Development of the Marine and Coastal Environment of the

West and Central African Region (“Abidjan Convention™)
Available at: Error! Bookmark not defined.

1981

1984

Convention for Cooperation in the Protection and Sustainable
Development of the Marine and Coastal Environment of the
Northeast Pacific

Available at:
http://www.unep.ch/seas/main/nep/nepconve.html

2002

not yet
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Appendix C - Selected provisions of regional seas treaties

Treaty

Provision (emphasis added)

OSPAR Convention

Article 5
Pollution from offshore sources

The Contracting Parties shall take, individually and jointly, all
possible steps to prevent and eliminate pollution from offshore
sources in accordance with the provisions of the Convention, in
particular as provided for in Annex III.

Article 1
Definitions

For the purposes of the Convention:

[...]

(j) “Offshore activities” means activities carried out in the maritime
area for the purposes of the exploration, appraisal or exploitation of
liquid and gaseous hydrocarbons.

(k) “Offshore sources” means offshore installations and offshore
pipelines from which substances or energy reach the maritime area.
(I) “Offshore installation” means any man-made structure, plant or
vessel or parts thereof, whether floating or fixed to the seabed, placed
within the maritime area for the purpose of offshore activities.

(m) “Offshore pipeline” means any pipeline which has been placed in
the maritime area for the purpose of offshore activities.

]

Helsinki Convention

Article 12
Exploration and exploitation of the seabed and its subsoil

1. Each Contracting Party shall take all measures in order to prevent
pollution of the marine environment of the Baltic Sea Area resulting
from exploration or exploitation of its part of the seabed and the
subsoil thereof or from any associated activities thereon as well as to
ensure that adequate preparedness is maintained for immediate
response actions against pollution incidents caused by such activities.

2. In order to prevent and eliminate pollution from such activities the
Contracting Parties undertake to implement the procedures and
measures set out in Annex VI, as far as they are applicable.
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Bucharest
Convention

Article XI
Pollution from activities on the continental shelf

1. Each Contracting Party shall, as soon as possible, adopt laws and
regulations and take measures to prevent, reduce and control pollution
of the marine environment of the Black Sea caused by or connected
with activities on its continental shelf, including the exploration and
exploitation of the natural resources of the continental shelf.

The Contracting Parties shall inform each other through the
Commission of the laws, regulations and measures adopted by them in
this respect.

2. The Contracting Parties shall cooperate in this field, as appropriate,
and endeavour to harmonize the measures referred to in paragraph 1
of this Article.

Cartagena
Convention

Article 8
Pollution from sea-bed activities

The Contracting Parties shall take all appropriate measures to prevent,
reduce and control pollution of the Convention area resulting directly
or indirectly from exploration and exploitation of the sea-bed and its
subsoil.

Nairobi Convention

Article 8
Pollution from sea-bed activities

The Contracting Parties shall take all appropriate measures to prevent,
reduce and combat pollution of the Convention area resulting directly
or indirectly from exploration and exploitation of the sea-bed and its
subsoil.

Kuwait Convention

Article VII
Pollution resulting from exploration and exploitation of the bed of
the territorial sea and its sub-soil and the continental shelf

The Contracting States shall take all appropriate measures to prevent,
abate and combat pollution in the Sea Area resulting from exploration
and exploitation of the bed of the territorial sea and its sub-soil and
the continental shelf, including the prevention of accidents and the
combating of pollution emergencies resulting in damage to the marine
environment.

Barcelona
Convention

Article 7
Pollution resulting from exploration and exploitation of the
continental shelf and the seabed and its subsoil

The Contracting Parties shall take all appropriate measures to prevent,
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abate, combat pollution of the Mediterranean Sea area resulting from
exploration and exploitation of the continental shelf and the seabed
and its subsoil.

Jeddah Convention

Article VII
Pollution resulting from exploration and exploitation of the bed of
the territorial sea, the continental shelf and the sub-soil thereof

The Contracting Parties shall take all appropriate measures to prevent,
abate and combat pollution in the Sea Area resulting from exploration
and exploitation of the bed of the territorial sea, the continental shelf
and the sub-soil thereof, including the prevention of accidents and the
combating of pollution emergencies resulting in damage to the marine
environment.

Noumea Convention

Article 8
Pollution from sea-bed activities

The Parties shall take all appropriate measures to prevent, reduce and
control pollution in the Convention area resulting directly or indirectly
from exploration and exploitation of the sea-bed and its subsoil.

Lima Convention

Article 4
Measures to prevent, reduce and control pollution of the marine
environment

The measures adopted by the High Contracting Parties to prevent and
control pollution of the marine environment shall include, inter alia,
measures designed to minimize to the fullest possible extent:

[...]

(c) Pollution from any other installations and devices operating in the
marine environment, in particular measures for preventing accidents
and dealing with emergencies, ensuring the safety of operations at sea,
and regulating the design, construction, equipment, operations and
manning of such installations or devices.

Abidjan Convention

Article 8
Pollution from activities relating to exploration and exploitation
of the sea-bed

The Contracting Parties shall take all appropriate measures to prevent,
reduce, combat and control pollution resulting from or in connection
with activities relating to the exploration and exploitation of the sea-
bed and its subsoil subject to their jurisdiction and from artificial
islands, installations and structures under their jurisdiction.

Antigua Convention

Article 6
Measures to prevent, reduce, control and remedy pollution and
other forms of deterioration of the marine and coastal
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environment

1. The Contracting Parties shall adopt measures to prevent, reduce,
control and remedy pollution and other forms of deterioration of the
marine and coastal environment, including:

[...]

(b) Pollution caused by ships and any other arrangement or
installation that operates in the marine environment ...
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Annex 2. Guidelines for commercial cetacean-watching activities in the
ACCOBAMS area

RESOLUTION 1.11

GUIDELINES FOR COMMERCIAL CETACEAN -WATCHING ACTIVITIES IN THE
ACCOBAMS AREA

The Meeting of the Parties to the Agreement on the Conservation of Cetaceans of the Black Sea,
Mediterranean Sea and contiguous Atlantic area,

Considering
- that cetacean-watching activities for commercial purposes are increasingly being
developed in the ACCOBAMS area and require to be regulated;
- that commercial cetacean-watching activities, where properly conducted, do contribute to
the building of education and awareness on cetaceans and their habitat;

Noting :

- that the International Whaling Commission, at its 48th annual meeting (1996), adopted
the Scientific Committee's recommendations on the general principles for the
management of whale-watching (IWC Resolution 1996-2);

- that the Workshop on the Legal Aspects of Whale Watching, held in Punta Arenas, Chile,
in 1997 and sponsored by IFAW (International Fund for Animal Welfare), drafted the
Options for the Development of Legislation or Guidelines Related to Whale Watching;

- the code of conduct for cetacean watching drafted under the Agreement between France,
Italy and Monaco on the Mediterranean Sanctuary for Marine Mammals;

- that legislation or guidelines applying to cetacean-watching activities have been adopted
by a number of countries;

Acknowledging

- that under Article 1.1, of ACCOBAMS the Parties shall prohibit and take all necessary
measures to eliminate any deliberate taking of cetaceans, including harassing or attempting to
engage in any such conduct;

- that under Chapter 2 of Annex 2 to ACCOBAMS, when necessary, the Parties shall develop
guidelines and/or codes of conduct to regulate or manage activities which create interactions
between humans and cetaceans, such as touristic activities;

- that under Chapter 1.c) of Annex 2 to ACCOBAMS the Parties shall require impact assessments
to be carried out in order to provide a basis for either allowing or prohibiting the continuation or
the future development of activities that may affect cetaceans or their habitat in the
ACCOBAMS area, including tourism and cetacean-watching, as well as establishing the
conditions under which such activities may be conducted;
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- that under Article II1.8.c) of ACCOBAMS, the Meeting of the Parties makes recommendations
to the Parties as it deems necessary or appropriate and adopts specific actions to improve the
effectiveness of ACCOBAMS;

Aware that it is desirable that other guidelines be developed in the near future to specifically address
cetacean watching activities for research or non-commercial recreational purposes;

1. Recommends the Contracting Parties to take into consideration the Guidelines
annexed below when drafting or updating their domestic legislation on cetacean
watching;

2. Asks the Scientific Committee to develop these Guidelines on the basis of the evolution
of scientific knowledge

ANNEX 1 [to Resolution 1.1.1]

GUIDELINES FOR COMMERCIAL CETACEAN-WATCHING ACTIVITIES
IN THE ACCOBAMS AREA

Point 1
Scope of the Guidelines

These Guidelines address cetacean-watching activities carried out for commercial
purposes and subject to the jurisdiction of the Parties to ACCOBAMS.

Point 2
Impact assessment

1. Before allowing cetacean-watching activities, the Parties shall require an assessment on their
impact on the favourable conservation status for cetaceans.

2. The impact assessment shall be based on the best available scientific information.
3. No cetacean-watching activity are authorized if there are threats of significant adverse impact on
the behavioural patterns or physiological well-being of cetaceans, having regard to the number

and effect of existing cetacean-watching operations.

4. Based on the results of the impact assessment, the Parties should establish special conditions to
carry out cetacean-watching activities.

5. The impact assessment shall be repeated at periodic intervals.

6. The impact assessment shall be carried out under the special procedure established by the Parties.

Point 3
Permit
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1. Any commercial cetacean-watching activity should be carried out under a permit granted by the
competent authority.

2. Every applicant for a permit for a vessel or aircraft cetacean-watching operations should submit to
the competent authority an application in writing setting out:

a) the type, number and speed of vessels or aircraft intended for use and the maximum
number of vessels or aircraft the operator proposes to operate at any time;

b) information relating to the noise level of each vessel or aircraft both above and below the
sea;

c) the area of operation;

d) the base of operation;

e) the duration and frequency of trips;

f) the species of cetaceans with which the operation will have contact and the kind of contact;

g) the method of location of cetaceans;

h) the maximum number of passengers to be taken on board,

1) the persons in command of the vessel or aircraft;

j) the educational materials provided to the passengers;

k) the altitude of the aircraft.

3. No permit should be granted if the competent national authority is not satisfied that:

a) the operator and the staff who come into contact with cetaceans have sufficient experience
with cetaceans;

b) the operator and the staff have sufficient knowledge of the local area and of sea and
weather conditions;

c) the operator and the staff who come into contact with cetaceans have no convictions for
offences involving the mistreatment of animals;

d) the operation proposed has sufficient educational value to the public.

4. The competent national authority may at any time suspend or revoke a permit, or restrict the
operation authorized by a permit, where:

a) the holder contravenes or fails to comply with any statutory requirement relating to
cetacean-watching or any condition specified in the permit;

b) to suspend, revoke or amend a permit is necessary, on reasonable grounds, for maintaining
the favourable conservation status for cetaceans.

Point 4
Behaviour around cetaceans

The following conditions should apply where cetacean-watching activities are being carried out:

a) vessels and aircraft should be operated so as not to disrupt the normal movement or
behaviour of cetaceans;

b) contact with cetaceans should be abandoned at any stage if they show signs of becoming
disturbed or alarmed;

¢) no cetacean should be separated from a group;

d) no rubbish or food should be thrown near or around the cetaceans;
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e) no sudden or repeated change in the speed or direction of vessels or aircraft should be made
except in the case of an emergency;

f) where a vessel stops to enable the passengers to watch a cetacean, the engines should be
placed in neutral;

g) no aircraft should be flown below 150 metres above sea level;

h) no vessel should approach within 50 metres of a cetacean;

1) no vessel should cut off the path of a cetacean

j) no cetacean should be prevent from leaving the vicinity of the vessel;

k) a vessel less than 300 metres from cetaceans should move at a constant speed no faster than
the slowest cetacean in the vicinity;

1) a vessel departing from the vicinity of cetaceans should proceed slowly until the vessel is at
least 300 metres from the nearest cetacean;

m) aircraft should be operated is such a manner that, without compromising safety, the aircraft's
shadow is not imposed directly on cetaceans;

n) only one vessel or aircraft at any one time should be allowed to stay in the watching area;

o) the presence in the watching area should be limited to around 15 minutes for vessels or 2
minutes for aircraft, especially if other vessels or aircraft are waiting for their turn;

p) no vessel should approach within 100 metres of any cetacean that is accompanied by a calf;

q) vessels should approach a cetacean only diagonally from the rear side;

r) activities such as swimming with cetaceans should be specifically authorised and regulated;

s) cetaceans should not be in any other way disturbed or harassed.

Point 5
Training and special quality mark

1. The Parties should organise training courses for operators and staff and grant them a certificate

2. The Parties should allow the use of a special quality mark to the operators who have
behaved in conformity with the applicable regulations or guidelines, have obtained a
training certificate and have a qualified guide on board.

Point 6

Sanctions and remedies

1.

The Parties should impose sanctions of sufficient gravity to deter violations of the present

Guidelines, including the suspension or revocation of permits.

2.

Those who are responsible of violations should be required to compensate the damage in the
form of restitution or mitigation.
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Annex 3. Documented examples of cetacean disturbance by boat traffic

(Adapted from: S.J. Dolman, E.C.M. Parsons and M.P. Simmonds 2002. Noise Sources in the Cetacean Environment.
Paper presented to the Scientific Committee at the 51% Meeting of the International Whaling Commission (IWC/SC
S4/ET7)

Bottlenose dolphins, Tursiops spp.

Although bottlenose dolphins are known to display positive reactions to boat traffic, approaching
boats to ride on the bow-wave (Shane et al. 1986) and associating with fishing vessels (Corkeron,
1990), they are also known to display negative reactions to vessel traffic. Scientific literature
summarising these reactions is described below.

Location: Cardigan Bay, Wales.

* In August 1999 land-based observation sites were used to monitor bottlenose dolphin
behaviour, including their behaviour around boat traffic.

* Generally dolphins displayed neutral behaviour around boats (neither attracted nor deterred).
However, dolphins displayed a significant attraction to dolphin-watching boats, and were
significantly deterred from kayaks.

* Size of bottlenose dolphin group did not affect the dolphins’ reactions to boat traffic.

Ref: Gregory and Rowden 2001.

Location: Perth, Australia.

* Decrease in dolphin feeding and resting behaviour was correlated with the presence of
dolphin watching boats (p<0.01 and p<0.05 respectively). In addition, travelling behaviour
increased with presence of tour boats (p<0.01).

* In the presence of boats, duration of behaviours decreased (p<0.01 feeding & resting, p<0.05
socialising).

*  Mean group size increased with the presence of tour boats (p<0.01)

Ref: Crosti and Arcangeli 2001.

Location: Sarasota, Florida, USA.

* Dolphins displayed longer intervals between inhalations/exhalations when a boat approached
within 100m.

* Intervals between inhalations/exhalations increased as the dolphins’ distance from boats
decreased

* Dolphins displayed significant changes in underwater behaviour when boats approached
including: changes direction, decreased distances between animals and increased swimming
speeds.

* Approaches of boats to dolphins in shallow waters increased the probability of a change in
behaviour.
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Ref: Nowacek et al. 2001.

Location: Clearwater, Florida, USA.

Dolphin foraging behaviour was compared between two sites with differing densities of boat
traffic. No measurable differences in the amount of time dolphins dedicated to foraging
behaviour was recorded between the sites.

Habitat use by foraging dolphins did, however, differ between weekend and weekday periods
at the site with a higher density of boat traffic.

Preferred feeding areas included boat channels during low boat traffic periods (weekdays:
0.67+ 0.03 vessels per km?), which disappeared in higher traffic periods (weekends: 1.71+
0.08 vessels per km?).

At the lower traffic density site (weekdays: 0.17+ 0.01 vessels per km”; weekends 0.53+ 0.03
vessels per km®) vessel traffic densities were not high enough to evoke a measurable
response.

Dolphins reduced the use of their primary foraging habitats in periods of high boat activity,
i.e. dolphins altered habitat use directly to avoid boat traffic, or as a result of their prey
avoiding boat traffic.

Ref: Allen and Read 2000.

Location: Port Phillip Bay, Victoria, Australia.

Whistle production by bottlenose dolphins was significantly greater in the presence of
commercial dolphin swim-tour boats. The behaviour exhibited by the dolphins prior to the
arrival of the boats did not affect this increased rate of vocalisations.

Ref: Scarpaci et al. 2000.

Location: Moray Firth, Scotland.

Forty-two cases of dolphin/boat interactions were observed in the Moray Firth. In seven cases
the boat stopped; in 35 cases the boat passed through the dolphin group without stopping.

The total number of surfacings (within a radius of 100m) before and after the boat had
approached within 50m was recorded. This was compared to surfacing rates in a control (non-
boat impacted) group. There was a highly significant decrease in surfacing rate after boats
had passed through the dolphin groups.

Comparisons were made between approaches by dolphin-watching boats and other types of
boat. In 17 of the 22 cases where dolphin-watching boats approached groups, fewer
surfacings were recorded, which was statistically significant. In 7 of the 12 cases of
approaches by other boats a decrease in surfacing rate was recorded and an increase in 4
cases. There was no significant difference in surfacing rates after the approach of non-
dolphin-watching boats but the sample size for this group of vessels was small.

Ref: Janik and Thompson 1996.
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Location: Sarasota, Florida, USA

Preliminary analyses suggested that boat traffic affected bottlenose dolphin distribution,
behaviour and energy requirements.

Significantly fewer dolphins were seen in boat channels on weekends (periods of high vessel
traffic) than on weekdays, suggesting a shift in distribution to avoid boat traffic.

Ref: Wells 1993.

Location: Cardigan Bay, Wales.

The responses of bottlenose dolphins were observed when exposed to speedboats and
playbacks of sounds produced by speedboats.

Observed responses included shorter surfacing periods and longer dive times observed from
vessels at distances of 150-300m.

The authors suggested that quieter boats travelling at high speeds disturb dolphins more than
slower, larger boats that emit higher intensity noise. The noise produced by a high speed boat
only rises above ambient levels shortly before its closest point of approach, eliciting a startle
response.

Ref: Evans et al. 1992.

Location: Ensenada De La Plaz, Mexico.

No quantifiable adverse responses to boat traffic in Ensenada De La Plaz were recorded.

Ref: Acevedo 1991.

Beluga whales, Delphinapterus leucas

Location: St. Lawrence Estuary, Canada.

In 1991 beluga whale vocal behaviour was monitored before and after exposure to noise from
a small motorboat and a ferry.

Vocal responses were observed in all trials but were more pronounced when exposed to the
ferry.

Responses included: (i) a progressive reduction in calling rate, (ii) brief increases in falling
tonal calls and three pulsed-tone call types, (iii) an increase in the repetition of specific calls,
and (iv) a shift in frequency bands used by vocalising animals from 3.6kHz to 5.2-8.8 kHz
when vessels were close (within 300m) to the whales.

Ref: Lesage ef al. 1999.
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Location: Arctic

* Vocal behaviour recorded in beluga whales exposed to the noise produced by a large vessel
and an icebreaker ship, altered after exposure. The beluga whales remained vocal and emitted
a large proportion of falling tonal, chirp trains, “morse” tonal calls and noisy pulsive calls,
thought to be alarm calls.

e These alarm calls were produced when the vessels were at a distance of 85km.

* Avoidance behaviour began to be observed when vessels were 45-60km away. Received,
broad-band (20Hz — 1kHz) noise levels from the shipping at this distance were 94-105 dB re
IuPa.

*  Group integrity and surfacing/diving behaviour also changed.

* The beluga whales travelled up to 80km away from the vessel’s course and remained
displaced for 1-2 days.

Ref: Findley et al. 1990.

Location: St. Lawrence Estuary, Canada

* Beluga whales changed direction to avoid shipping traffic and increased swimming speed.
* Reactions were stronger when the shipping traffic made sudden changes in speed or direction.

Ref: Edds and MacFarlane 1987.

Location: Bristol Bay, Alaska

* Beluga whales stopped feeding and swam down river in response to motorboats, even when
levels of received noise were low.

* The beluga whales showed stronger reactions to vessels with outboard motors than other
vessels.

* The beluga whales exhibited reactions despite received sound levels being so low the
researchers considered that they would be barely perceptible to the beluga whales.

Ref: Stewart et al. 1982, 1983.

Location: MacKenzie Estuary, Canada,
* Beluga whales avoided tug boats and oil auxiliary vessels even though they were further than
2km away.

* The beluga group split up and remained separate for several hours

Ref: Fraker 1977a,b; 1978.

Location: Bristol Bay, Alaska
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* Beluga whales, Delphinapterus leucas, feeding in Bristol Bay, Alaska were not displaced
from their feeding site despite being harassed by speedboats.

Ref: Fish and Vania 1971.

Porpoises

Species type: Finless porpoise, Neophocaena phocaenoides
Location: Hong Kong.

. The presence of boats caused a significant increase in finless porpoise dive times. It was
suggested that the longest dives were in response to speed and passenger boats.

. Porpoises were observed surfacing tens of metres in front of, or alongside, high-speed

ferries.

. Porpoises were observed leaping, apparently as an avoidance reaction in response to

approaching boat traffic.

Ref: Beasley and Jefferson 2000.

Species type: Harbour porpoise, Phocoena phocoena
Location: Shetland Isles, Scotland

*  Harbour porpoises in south-east Shetland avoided shipping traffic of all sizes.

* The occurrence of shipping vessels in an area could lead to porpoises departing the area
completely.

* Porpoises were more likely to avoid infrequent vessels than routine vessels such as regular
ferry services.

Ref: Evans et al. 1994.

Species type: Harbour porpoise, Phocoena phocoena
Location: Bay of Fundy, Canada.

* Harbour porpoises were significantly more frequently observed swimming away from the
survey ship route than towards it.

* The avoidance behaviour was more frequent for animals sighted within 400m of the survey
vessel.

Ref: Polacheck and Thorpe 1990.

Species type: Vaquita, Phocoena sinus
Location: Gulf of California, Mexico.
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* Vaquita surfacing duration and respiration rate decreased in the presence of boats.

Ref: Silber et al. 1988.

Species type: Dall’s porpoise, Phocoenoides dalli
Location: Pacific Ocean

* Dall’s porpoises, Phocoenoides dalli, are attracted to boat traffic (Jefferson et al., 1991).

* In Japanese waters, Dall’s porpoise mothers with calves actively avoid boat traffic (C. Perry
pers. comm. 2002)

Species type: Finless porpoise, Neophocaena phocaenoides

Other Odontocete Cetaceans

Species type:  Boto Inia geoffirensis
Tucuxi Sotalia fluviatilis.
Location: Loreto Yacu river, Colombia

. Preliminary evaluation of the effect of boat activity on the vocal activity of dolphins has
led to concern about the effect of intense boat traffic on surfacing dolphins and on their
vocal behaviour, especially at confluences.

. Botos seem to be adapted to boat traffic even though many fishermen recognise that they
strike a dolphin at least once a year, especially in the Orinoco region.
. Tucuxis avoid boats and seem to be more affected by traffic.

Ref: Omacha, pers. Comm. 2002.

Species type: Pacific humpback dolphin, Sousa chinensis
Location: Moreton Bay, Australia

* The rate of Pacific humpback dolphin, Sousa chinensis, whistling significantly increased
when boats entered an area.

*  Click train or burst pulse rates were not affected.

*  Whistling rates increased when boats came within 1.5 km of the dolphins.

*  Groups with no calves produced significantly fewer whistles.

* It was suggested that mother-calf pairs were most disturbed by transiting boat traffic.

Ref: Van Parijs and Corkeron 2001.

Species type: Sperm whale, Physeter macrocephalus
Location: Kaikoura, New Zealand

* Resident animals typically showed fewer reactions to whale watching vessels and their
responses were less pronounced than those of transients.

143



These results may indicate habituation by resident sperm whales.
Transient sperm whales are influenced by whale watching vessels.

Ref: Richter et al., 2001.

Species type: Hector’s dolphins, Cephalorhynchus hectori
Location: Porpoise Bay, South island, New Zealand.

Land-based survey stations observed changes in Hector’s dolphin behaviour around a
dolphin-watching boat in Porpoise Bay: a small (4km?), shallow (<18m) bay.

Dolphins were not displaced from the Bay as a result of the dolphin-watching activities.
Analysis of dolphin orientation towards the dolphin-watching boat showed that dolphins
initially orientated towards and approached the boat. However, as the encounter progressed
dolphins became less interested.

By 70 minutes into any particular encounter dolphins were either actively avoiding the
dolphin-watching boat or were equivocal towards it.

Dolphin groups were significantly more tightly bunched when a boat was in the bay.

Ref: Bejder ef al. 1999.

Species type: Short-finned pilot whales, Globicephala macrorhynchus

Risso’s dolphins, Grampus griseus

False killer whales, Pseudorca crassidens
Killer whales, Orcinus orca

Pantropical spotted dolphin, Stenella attenuata
Clymene dolphin, Stenella clymene

Spinner dolphin, Stenella longirostris
Striped dolphin, Stenella coeruleoalba
Rough-toothed dolphin, Steno bredanensis
Melon-headed whale, Peponocephala electra
Fraser’s dolphin, Lagenodelphis hosei
Atlantic spotted dolphin, Stenella frontalis
Bottlenose dolphin, Tursiops truncatus
Pygmy/dwarf sperm whales (Kogia spp.)
Beaked whales (Ziphidae)

Location: Gulf of Mexico, USA.

Analyses of cetacean avoidance reactions to survey ships and aircraft were recorded from
1992-1994 in the Gulf of Mexico.

73% of pygmy/dwarf sperm whales (Kogia spp.) and beaked whales (Ziphidae) (n=15)
demonstrated avoidance reactions. None of the animals showed positive reactions to vessels.
15% of large delphinids (n=80; short-finned pilot whales, Globicephala macrorhynchus;
Risso’s dolphins, Grampus griseus; false killer whales, Pseudorca crassidens; and killer
whales, Orcinus orca) showed avoidance reactions. Only one of six pilot whale groups and
12 of 30 Risso’s dolphin groups showed a positive reaction (attraction) towards the survey
vessel.
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6% of small delphinids (n=264; pantropical spotted dolphin, Stenella attenuata; clymene
dolphin, Stenella clymene; spinner dolphin, Stenella longirostris; striped dolphin, Stenella
coeruleoalba; rough-toothed dolphin, Steno bredanensis; melon-headed whale,
Peponocephala electra; Fraser’s dolphin, Lagenodelphis hosei) showed avoidance reactions,
but 90 % of small delphinids approached or bowrode the survey vessel.

33% of striped dolphins moved to avoid the survey ship.

91% of Atlantic spotted dolphin (n=22; Stenella frontalis) demonstrated positive responses
towards the survey vessel (attracted towards/bowrode the ship).

88% of bottlenose dolphin (n=88; Tursiops truncatus) groups displayed positive reactions
towards the survey vessel.

For all cetacean species, animals that were “resting” or “milling” showed greatest
susceptibility to disturbance.

Ref: Wursig et al. 1998.

Species type: Indian humpback dolphin, Sousa plumbea
Location: Algoa Bay, South Africa

Indian humpback dolphins, Sousa plumbea, appeared to be highly susceptible to disturbance
by inshore boat traffic.

The behaviour of Indian humpback dolphins in Algoa Bay, South Africa, was not affected by
the presence of bathers or surfboats. However, powerboats did cause changes in behaviour
and when these vessels were present avoidance reactions were observed by the dolphins in
95.3% of occasions.

Females with calves were also observed forming alliances with other females when disturbed
by boat traffic, the females interposing themselves between the approaching boat and calves
in a protective fashion.

On numerous occasions animals were seen actively avoiding vessels.

Areas most heavily used by inshore boat traffic were seldom visited by humpback dolphins.
Recommended that the behavioural responses of humpback dolphins to powerboat traffic be
monitored, in particular the effect of vessel and engine size, underwater noise production and
nature of vessel approach.

Also recommended a comparison of boat noise with dolphin and dolphin prey species
acoustics to determine if acoustic interference occurs.

Ref: Karczmarski ef al. 1997, 1998.

Species type: Short-finned pilot whale, Globicephala macrorhynchus
Location: Canary Islands

Significantly longer dive times were recorded from pilot whales in response to the presence
of whale-watching vessels.

Inter-animal distances also decreased as a response to whale-watching vessels.

Incidences of behaviour associated with aggression also increased during these periods.

Ref: Heimlich-Boran et al. 1994.

Species type: Northern bottlenose whale, Hyperoodon ampullatus
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Location: Northwest Atlantic

* Northern bottlenose whales, Hyperoodon ampullatus, frequently approach stationary or slow
moving vessels.
* The whales may also circle and stay in close proximity of vessels for more than an hour.

Ref: Reeves et al. 1993.

Species type: Ganges River dolphin, Platanista gangetica
Location: River Ganges, Nepal

* Ganges River dolphin, Platanista gangetica, did not display changed behaviour in the
presence of rowing boats or canoes.

* River dolphins did, however, avoid areas where motorised ferries were active.

Ref: Smith 1993.

Species type: Sperm whale, Physeter macrocephalus

Location: Kaikoura, New Zealand

* Sperm whales demonstrated avoidance behaviour to commercial whale-watching vessels at a
distance of 2km.

Ref: Cawthorn 1992.

Species type: Sperm whale, Physeter macrocephalus
Location: Kaikoura, New Zealand

* Sperm whale, Physeter macrocephalus, behaviour altered in close proximity to whale-
watching vessels: surface durations were reduced and respiration rate increased.

* Frequency of dives without flukes being raised also increased.

* Vocalisations were not affected by the presence of boats.

* Some whales appeared to be tolerant of the presence of boats and remained in the area despite
repeated boat encounters.

Ref: Gordon et al. 1992.

Species type: Killer whale, Orcinus orca
Location: British Columbia, Canada.

* Killer whales, Orcinus orca, in Johnstone Strait did not display obvious avoidance reactions
to boat traffic within 400m of the animals.

* Although they did not exhibit obvious avoidance reactions to boats, killer whales swam faster
and moved to less confined waters.

* Swimming speeds adopted by these whales were not linked to engine type or boat size.

Ref: Kruse 1991.
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Species type:  Boto, Inia geoffrensis
Tucuxi, Sotalia fluviatilis
Location: Amazon river, Peru

* Boto, /nia geoffrensis, and Tucuxi, Sotalia fluviatilis, demonstrated avoidance reactions and
were temporarily displaced by boats.

Ref: Leatherwood et al. 1991.

Species type: Black dolphin, Cephalorhynchus eutropica
Location: Chile

*  Chilean Black dolphins, Cephalorhynchus eutropica, tended to avoid boat traffic. However,
on some occasions animals would approach vessels.

Ref: Crovetto and Medina 1991.

Species type: Narwhal, Monodon monoceros
Location: Arctic

* Narwhals, reacting to the noise produced by a large vessel and an icebreaker ship, ceased
vocalising.

* Reactions were, however, temporary and normal behaviour resumed even though received
broad-band noise levels were as high as 120 dB re 1uPa.

* However, avoidance reactions were recorded by some animals and these could be displaced
over considerable distances.

Ref: Findley et al. 1990.

Species type: Squid-eating cetaceans
Location: East Coast, USA.

* Densities of squid-eating cetaceans were reduced in the Northwest Atlantic within several
kilometres of shipping vessels.

Ref: Sorensen et al. 1984.

Species type:  Striped dolphin, Stenella coeuruleoalba
Spotted dolphin: Stenella attenuata
Location: Tropical Pacific Ocean

* Striped and spotted dolphins approached by a research vessel tried to evade, increased their

swimming speed and the group became more densely packed, when the vessel came within
200m
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* The dolphins started to display evasive manoeuvres when the boat was more than 11km from
the group.

Ref: Au and Perryman 1982.

Species type: Baird’s beaked whale, Berardius bairdii
Location: Tokyo Bay, Japan.

* It was suggested that postwar decreases in Baird’s beaked whale, Berardius bairdii, catches
in Tokyo Bay were the result of increased boat traffic and changes in the distribution of these
species. However, the declines in numbers of this whale species may have been due to the
impacts of commercial whaling rather than to the effects of boat traffic.

Ref: Nishiwaki and Sasao 1977.

Species type: Sperm whale, Physeter macrocephalus
Location: Whaling grounds

* Sperm whales in whaling areas began to react to the presence of a vessel from a distance of
15km.

Ref: Gambell 1968.

Humpback whales, Megaptera novaeangliae
Location: Australia

. As a rule of thumb, doubling the speed of a vessel doubled the range over which whales
detected or first reacted to it?. The response was as much a function of the rate of change of noise
as its steady level.

. Rapid increases in noise produced more responses.

Ref: McCauley and Cato, 2001.

Location: US

. The acoustic profiles of several whale-watching boats and the responses of humpback
whales to them were studied, with the loudest vessels producing the strongest reactions
from the whales.

d Whilst they concluded that the noise caused by the whale-watching boats as long as they
obeyed the US “stand-off distance” of 91 m should not cause any harm to the auditory
systems of the whales they noted that “the ramifications of behavioural changes induced
by the presence of boats are open to assessment™.

Ref: Au and Green 2000.

Location: Trinity Bay, Newfoundland, Canada.
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*  Humpback whales appeared tolerant of transient blasting activity and frequent vessel traffic.

* The whales were affected (numbers decreased) by continuous dredging activity concurrent
with vessel traffic.

* There was a significant decrease in the return rate of humpback whales to the feeding grounds
disturbed by industrial activity, indicating abandonment of the disturbed area which is a
possible long-term effect of exposure to blasting.

Ref: Borggaard et al. 1999.

Location: Hawaii

* Humpback whale song structure was studied when whales were approached by boats.
Although largely the song structure and characteristics were not greatly affected, the duration
of some song elements changed.

Ref: Norris 1994.

Location: West Indies

* Some humpback whales avoided boat traffic on the breeding grounds; in particular mothers
with calves were sensitive to the approach of boats.

Ref: Clapham and Mattila 1993.

Location: Hawaii

*  When a boat approached within 0.5 miles of humpback whales, significant decreases in the
amount of time spent at the surface and increases in dive duration were recorded.

* In addition, humpback whales changed direction, avoiding vessels.

* These effects persisted for more than 20 minutes after the vessels had departed.

Ref: Green and Green 1990.

Location: Hawaii

* Humpback whales moved out of a preferred area on days when fast boats operating
parasailing rides occurred nearby.

Ref: Green 1990.

Location: Cape Cod, Massachusetts, USA

*  Humpback whales that are approached by whale-watching vessels travelling at a slow speed
and according to established guidelines for whale-watching display no “adverse reactions”
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Boats that approached within 30m or approached quickly/pursued whales caused the whales
to display changes in behaviour.

Ref: Schilling et al. 1989.

Location: Hawaii

Boat traffic speed, numbers, and direction changes were correlated with changes in observed
humpback whale behaviour including respiration rates, diving intervals, swimming speed and
aerial behaviour (e.g. breaching).

Humpback whales generally avoided boat traffic.

Aggressive behaviours were sometimes directed towards vessels.

Frequencies of surfacing without blows and dives where flukes were not raised increased as
the result of exposure to boat traffic.

Behaviours were elicited when vessels were from 1-0.5 km away.

Reactions were stronger from groups with a calf or small groups, as opposed to large groups
of whales.

The researchers concluded that exposure to boat traffic is stressful to humpback whales.

Ref: Bauer 1986; Bauer and Herman 1986; Bauer et al. 1993.

Location: Cape Cod, Massachusetts, USA

Twenty-five years of anecdotal observations of whale behaviour near whale-watching vessels
were reported upon.

Humpback whales, Megaptera novaeangliae, approached whale-watching vessels more
closely in recent times than they did in the past when the whale-watching industry was newer.
Whales often moved away from whale-watching vessels in response to strong or rapidly
changing vessel noise. This avoidance reaction was particularly strong when boats
approached whales directly.

Ref: Watkins 1986.

Location: Hawaii

The presence of boat traffic was correlated with an absence of nursing humpback whales in
the coastal waters of Maui

Ref: Glockner-Ferrari and Ferrari 1985.

Location: Alaska

Observations on humpback whales in the 1970s, suggested that they moved away from vessel
traffic and cruise ships at a distance of several kilometres.
In addition respiration rates and diving durations were altered.
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Behaviour interpreted as aggressive or “threat” behaviour tended to be recorded in the
vicinity of boat traffic.

Ref: Dean et al. 1985

Location: Alaska

The departure of humpback whales from Glacier Bay, Alaska, was reported to be correlated
with increases in boat traffic over the previous ten years.

Ref: Johnson 1983.

Location: Alaska

(a)
(b)

Behaviour exhibited by humpback whales changed according to distance of the whales from
the boat traffic.

Whales responded to vessels by diving for longer, spending less time at the surface and
making evasive movements even when the vessels were more than 3km away.

At less than 2km distance, dive times increased, surface times decreased and swimming
speeds slowed.

It was hypothesised that humpback whales adopted two avoidance strategies:

Horizontal avoidance when vessels were 2-4km away (decreased dive durations, longer
surfacing intervals, increased swimming speeds).

Vertical avoidance when vessels were within 2km (increased dive durations, decreased
swimming speeds, reduced surfacing durations) i.e. animals try to stay submerged.

Whales were also displaced from preferred feeding sites by the presence of boat traffic.

It was also noted that approaching vessels triggered displays of aerial behaviour (leaping and
tail/flipper slapping).

Ref: Baker ef al. 1982, 1983.

Location: Hawaii

The presence of humpback whales, Megaptera novaeangliae, was inversely correlated with
the amount of boat traffic.

Ref: Kaufman and Wood 1981.

Location: Alaska

A tanker passing within 800m of feeding humpback whales did not disrupt the whales or
cause changes in behaviour.

Ref: Watkins et al. 1981a.
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Location: Hawaii

* On rare occasions humpback whales “charge” towards a boat and “scream” underwater,
apparently as a threat display towards boats.

Ref: Payne 1978.

Minke whales, Balaenoptera spp.

Species type:  Antarctic minke whale, Balaenoptera bonaerensis
Location: Antarctica

* Antarctic minke whales, Balaenoptera bonaerensis, showed no significant reaction to the
approach of a survey vessel. It should be noted, however, that the sample size for this
experiment was very small and it would be difficult to prove a significant reaction with such
a small sample size.

Ref: Borchers and Haw 1990.

Species type: ~ Common minke whale, Balaenoptera acutorostrata
Location: St. Lawrence Estuary, Canada

* Minke whales, Balaenoptera acutorostrata, changed direction to avoid shipping traffic and
increased swimming speed.

* Reactions were stronger when the shipping traffic made sudden changes in speed of direction.

Ref: Edds and MacFarlane 1987.

Species type: ~ Common minke whale, Balaenoptera acutorostrata
Location: Cape Cod, Massachusetts, USA

* Twenty-five years of anecdotal observations of whale behaviour near whale-watching vessels
were reported upon.

* In recent years, minke whales, Balaenoptera acutorostrata, approached whale-watching
vessels less frequently than before, initially showing curiosity towards whale-watching
vessels.

Ref: Watkins 1986.

Species type:  Antarctic minke whale, Balaenoptera bonaerensis
Location: Antarctica

* Antarctic minke whales, Balaenoptera bonaerensis, have been reported to approach slow
mov