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The� introduction� of� noise� into� the� marine� environment� may� have� significant� impacts
on� marine� species� and� ecosystems.� This� article� examines� how� the� existing� interna-
tional� legal� framework� can� be� used� to� address� this� issue.� After� providing� some� background
information� on� sound� in� the� marine� environment,� the� relevant� global� and� regional
instruments� dealing� with� the� protection� of� the� marine� environment,� marine� pollution,
and� the� conservation� of� marine� species� and� ecosystems� are� discussed.� The� analysis
suggests� that� international� law� already� requires� states� to� address� various� aspects� of
this� issue.� A� number� of� instruments� and� institutions� provide� an� adequate� framework
to� prescribe� rules� and� standards� regarding� most� sources� of� acoustic� pollution.
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Introduction

Considerable� evidence� exists� that� human� activities� have� significantly� increased� the� over-
all� level� of� sound� in� the� oceans� during� the� last� 50� years.1 � Accordingly,� concerns� have
arisen� about� the� effects� of� this� rise� in� humanmade� sound� on� marine� life.� These� concerns
have� generated� greater� interest� in� this� issue� from� scientists� and,� more� recently,� from
policy� makers.� The� legal� dimension� of� this� topic� has,� however,� remained� largely� outside
the� scope� of� discussions.

Although� regulation� at� the� national� level� in� many� cases� will� be� sufficient� to� address
acoustic� pollution,� public� international� law� is� still� very� relevant.� International� law� provides
general� obligations� for� states� to� protect� and� preserve� the� marine� environment� and� to� treat
specific� sources� of� marine� pollution.� Various� forms� of� marine� pollution� have� been� regu-
lated� in� global� and� regional� instruments,� indicating� that� this� might� also� be� an� appropriate
solution� for� dealing� with� certain� noise-creating� activities.� Since� sound� can� impact� on
marine� life,� it� can� also� be� considered� in� the� context� of� the� conservation� of� marine� species,

Received� 15� September� 1999;� accepted� 15� October� 1999.
*The� authors� would� like� to� thank� all� those� who� provided� them� with� information,� in� particu-

lar� H.� Auel� (Secretariat� of� ASCOBANS),� P.� Birnie,� J.� Dalen,� E.� Gardner,� C.� ten� Hallers,� A.
Hawkins,� A.� Korte,� E.� J.� Molenaar,� N.� Schellaart,� M.� Simmonds,� A.� Soldal,� W.� Verboom,� and
the� Secretariats� of� AMAP,� ICES,� and� IWC.

Address� correspondence� to� Alex� G.� Oude� Elferink,� Senior� Research� Associate,� Utrecht� Uni-
versity,� Netherlands� Institute� for� the� Law� of� the� Sea,� Achter� Sint� Pieter� 200,� 3512–HT� Utrecht,
Netherlands.



152 H.� M.� Dotinga� and� A.� G.� Oude� Elferink

ecosystems� and� habitats.� Until� now,� the� problem� of� noise� has� received� most� attention
within� the� framework� of� regimes� dealing� with� the� conservation� of� marine� mammals.

This� article� examines� how� the� introduction� of� sound� fits� into� the� existing� inter-
national� legal� framework� for� protecting� the� marine� environment� in� general,� and� marine
species� and� ecosystems� in� particular.� Before� looking� at� the� relevant� legal� instruments,� the
study� provides� some� background� information� on� sound� in� the� marine� environment,� ap-
praising� the� sources� involved,� the� effects� of� noise� on� marine� species� and� ecosystems,� and
the� potential� mitigation� measures.� The� discussion� of� the� applicable� international� legal
regime� starts� with� the� relevant� general� provisions� of� the� 1982� United� Nations� Convention
on� the� Law� of� the� Sea� (LOS� Convention)2 � dealing� with� the� protection� and� preservation� of
the� marine� environment.� To� assess� how� various� sources� of� acoustic� pollution� might� be
regulated,� it� is� necessary� to� look� at� both� the� LOS� Convention� and� other� relevant� global
and� regional� instruments.� Attention� is� then� given� to� the� possibilities� to� address� this� issue
within� the� context� of� the� conservation� of� marine� species,� ecosystems,� and� habitats.� The
conclusions� will� assess� to� what� extent� the� existing� legal� framework� suffices� to� address
acoustic� pollution� and� suggest� what� future� developments� might� be� expected.

Sound� in� the� Marine� Environment

Sound� is� a� form� of� energy� that� occurs� naturally� in� the� marine� environment.� It� is� also
introduced� intentionally� and� incidentally� into� the� oceans� through� human� activities.� Sound
is� transported� as� waves� through� water,� air,� or� any� other� elastic� material� by� the� motion� or
vibration� of� fluid� particles.3 � The� resulting� changes� in� pressure� can� be� heard� by� humans� and
many� species� of� animals� through� their� ears� and� other� sound-sensitive� receptors.� Sound
waves� can� differ� in� frequency� (the� rate� of� oscillation� or� vibration� of� particles,� measured
in� hertz� (Hz)� or� in� cycles� per� second),� in� wavelength� (the� distance� the� wave� travels� in� one
cycle� of� vibration),� and� in� amplitude� (the� distance� a� vibrating� particle� is� displaced� from
the� other� particles,� generally� measured� in� decibels� (dB)).� A� higher� frequency� sound� is
perceived� by� humans� as� a� higher� pitched� sound� (which� above� a� certain� level� can� become
undetectable� for� the� human� ear),� while� a� sound� with� a� higher� amplitude� is� heard� as� a
louder� sound� (which� above� a� certain� level� can� become� painful� to� the� human� ear).� Humans
can� generally� hear� sounds� with� a� frequency� between� 20� Hz� and� 20,000� Hz,� but� many
animals� (e.g.,� dolphins)� are� capable� of� hearing� sounds� above� these� frequencies� (ultrasonic
sounds)� and� some� (e.g.,� baleen� whales)� below� them� (infrasonic� sounds).4

Unlike� other� forms� of� energy� (such� as� heat� and� light),� sound� is� transmitted� very
efficiently� in� water� and� can,� especially� at� low� frequencies,� travel� great� distances� from� its
source.5 � These� characteristics� of� underwater� sound� have� beneficial,� as� well� as� detrimen-
tal,� effects� for� marine� life.� Many� marine� species� use� sound� to� communicate� and� navi-
gate,� to� avoid� predators,� and� to� search� for� food.� On� the� other� hand,� sound� is� also� ca-
pable� of� causing� significant� harm� to� marine� life.� At� high� levels� and/or� at� frequencies
where� marine� species� have� developed� particular� sensitivity,� noise� can� lead� to� physical
injuries,� negatively� affect� species’� ability� to� hear� other� sounds,� disrupt� their� behavior,� or
increase� their� sensitivity.6

Sources� of� Noise

One� way� of� classifying� noise� in� the� marine� environment� is� to� distinguish� between� am-
bient� noise� and� humanmade� noise.� Both� categories� can� be� temporary� or� continuous� and
can� vary� strongly� in� frequency� and� intensity.
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Ambient,� or� environmental� background,� noise� is� the� noise� for� which� no� single� source
is� identifiable.� Ambient� noise� originates� both� from� natural� and� anthropogenic� sources.7

Wind� and� waves� furnish� the� main� sources� of� natural� ambient� noise� on� open� waters.
While� noise� created� by� surf� on� the� shore� is� an� important� factor� in� coastal� areas,� other
natural� sources� of� ambient� noise� include� earthquakes,� volcanic� activity,� rain,� movement
or� breaking� of� sea� ice,� sounds� created� by� animal� activity,� and� thermal� noise.8 � Humanmade
noise� is� only� considered� ambient� noise� if� no� specific� source� can� be� distinguished,� i.e.,
when� it� concerns� a� combination� of� noise-creating� human� activities� heard� from� afar,� such
as� the� noise� from� shipping� traffic� rather� than� noise� created� by� a� single� ship.� Noise
caused� by� distant� shipping� can� be� particularly� dominant� at� lower� frequencies.9

Ambient� noise� varies� considerably� depending� on� the� weather,� depth� of� the� water,
characteristics� of� the� ocean� floor,� time� of� day� or� year,� and� other� environmental� condi-
tions.10 � The� level� of� ambient� noise� can� significantly� influence� the� detection� of� sound
and� the� effects� of� humanmade� and� other� sources� of� noise� on� marine� animals.11

Humanmade� noise� originates� from� several� sources,� which� can� differ� appreciably� in
frequency� (Hz)� and� intensity� levels� (dB).� Most� noise� is� created� incidentally� to� activities,
but� sometimes� it� is� generated� on� purpose.� Among� the� main� types� of� activities� are� trans-
portation,� dredging� and� construction� activities,� exploration� and� exploitation� of� mineral
resources,� geophysical� surveys,� use� of� sonar,� explosions,� marine� scientific� research,� and
acoustic� warning� systems� used� to� scare� off� marine� mammals.12

Vessels� and� aircraft� are� the� main� sources� of� noise� in� the� transportation� category.
Shipping� is� by� far� the� most� important� source� of� underwater� noise� at� low� frequencies.
The� noise� level� produced� by� vessels� depends� mainly� on� the� size� of� the� ship,� its� load,
speed,� type� of� engine,� and� mode� of� operation.� Generally� speaking,� noise� levels� increase
with� larger� size,� faster� speed,� and� greater� load� of� a� vessel.� Most� of� the� noise� is� caused
by� the� propellers.� Noise� created� by� vessels� is� normally� transient,� although� on� busy� sea
lanes� it� can� be� continuous� and� become� (part� of)� ambient� noise.� Icebreakers� can� produce
significant� noise� levels� in� polar� regions.� Noise� created� by� aircraft� is� relevant� mainly� on
the� surface,� although� it� can� also� be� heard� underwater.� As� with� vessels,� the� level� and� type
of� noise� created� by� the� aircraft� depends� on� its� properties,� as� well� as� the� altitude� at� which
it� is� flying.13

Dredging� can� produce� strong� and� continuous� noise,� mostly� at� low� frequencies,� which
normally� can� be� heard� only� at� short� distances.� Tunnel-boring� and� construction� of� artifi-
cial� islands� cause� varying� levels� of� (mainly� low-frequency)� noise.� These� activities� occur
primarily� in� coastal� areas,� where� such� low-frequency� sounds� normally� do� not� propagate
well.14

Offshore� operations� from� artificial� islands,� platforms,� or� ships� can� produce� under-
water� noise� that� varies� greatly.� Seismic� surveys� carried� out� to� study� geological� processes
and� to� locate� geological� structures� (e.g.,� oil� and� gas� deposits)� are� conducted� through
airgun� arrays� and� similar� devices,� which� produce� underwater� noise� pulses� at� high� dB
levels,� albeit� short� in� duration.15

Active� sonars� produce� sounds� that� vary� widely� in� intensity� and� frequency.� They� are
used� for� a� broad� range� of� purposes,� including� depth� measuring,� bottom� scanning,� and
detection� of� fish,� submarines,� or� other� objects.� They� are� used� mostly� at� moderate� and
high� frequencies� and� can� produce� loud� sound.� Military� sonars,� in� particular,� can� be� very
powerful.� An� example� is� the� low-frequency� active� sonar� being� tested� for� submarine
detection� by� the� U.S.� Navy� and� other� North� Atlantic� Treaty� Organization� (NATO)� mem-
ber� states.16

Underwater� explosions� are� caused� by� the� use� of� depth� charges,� torpedoes,� mines,
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bombs,� and� similar� devices.� The� noise� created� by� these� explosions� is� of� a� high� intensity
and� can� often� be� detected� at� very� long� distances,� up� to� thousands� of� miles� from� the� site
of� detonation.17

Some� noise� sources� (e.g.,� sonars,� air� guns,� and� explosives)� are� also� used� in� pure
marine� scientific� research.18 � One� such� study,� the� Acoustic� Thermometry� of� Ocean� Cli-
mate� (ATOC)� study,� involves� the� use� of� sound� projectors� (underwater� speakers)� that
emit� low-frequency� sound� of� high� intensity� to� gather� information� on� global� warming.19

Certain� devices� have� been� developed� to� frighten� off� selected� species� of� marine� mam-
mals� from� fishing� nets,� aquaculture� sites,� seismic� activities,� and� other� places.� Acoustic
Deterrent� Devices� (ADDs)� are� used� to� prevent� incidental� by-catch� of� marine� mammals
in� gillnets� and� similar� fishing� gear.� Such� acoustic� alarms� emit� low-intensity� sound� at� a
low� frequency� to� warn� these� species� of� the� presence� of� the� fishing� gear.20 � Acoustic
Harassment� Devices� (AHDs),� on� the� other� hand,� are� used� to� prevent� marine� mammals
(in� particular,� pinnipeds)� from� feeding� on� fish� in� fishing� nets,� aquaculture� sites,� or� at
river� entries� where� species� gather� in� large� numbers� to� migrate� to� or� from� their� spawning
grounds.21 � AHDs� generally� emit� sounds� of� high� intensity.

In� all� likelihood,� new� sources� of� noise� will� arise� in� the� future.� Such� a� potential� new
source� of� noise� is� seen� in� underwater� digital� communication� systems.� Research� is� cur-
rently� being� conducted� on� an� underwater� acoustic� communications� system� that� permits
the� transmission� of� digital� information� through� water� with� the� aid� of� sound� waves.� These
systems� could� replace� the� communication� cables� now� used� to� transmit� sound,� images,
and� information� and� to� control� remotely� operated� underwater� vehicles.� They� are� ex-
pected� to� be� useful� for� deep� sea� prospecting,� maintenance� of� cables� and� pipelines,� the
exploration� of� mineral� reserves,� searching� for� shipwrecks,� as� well� as� military� and� other
purposes.22

Effects� of� Noise� on� Marine� Species� and� Ecosystems

The� effects� of� these� various� noises� on� marine� species� and� ecosystems� are� difficult� to
ascertain� and� are� still� very� much� unknown.23 � Currently� the� issue� is� receiving� consider-
able� attention� at� the� national� level,24 � and� by� some� international� organizations� (e.g.,� the
International� Council� for� the� Exploration� of� the� Sea� (ICES)25 � and� the� Scientific� Commit-
tee� of� the� International� Whaling� Commission).26 � Several� regional� reports� on� the� state� of
the� marine� environment� (e.g.,� those� prepared� for� the� North� Sea27 � and� the� Arctic28 )� have
identified� potential� effects� of� noise� on� marine� species� and� ecosystems� as� a� source� of
concern.

Generally,� the� introduction� of� noise� into� the� marine� environment� can� lead� to� changes
in� the� conditions� of� the� species� habitat.� Such� changes� can� affect� both� directly� or� indi-
rectly� a� wide� variety� of� marine� species� with� auditory� capabilities.� These� species� include
not� only� marine� mammals,� but� also� fish,� invertebrates,� aquatic� birds,� and� reptiles.

Marine� mammals� are� the� most� obvious� group� affected,� as� all� species� can� produce
and� hear� a� wide� range� of� sounds� and� are� very� dependent� on� them� for� communication,
navigation,� and� food� location.29 � Marine� mammals� embrace� all� species� of� cetaceans� (whales,
dolphins,� and� porpoises),� carnivores� (seals,� sea� otters,� and� polar� bears),� and� sirenians
(manatees� and� the� dugong).

The� auditory� capability� of� cetaceans� and� the� sounds� they� produce� differ� from� spe-
cies� to� species.30 � In� general,� baleen� whales� produce� intense,� low-frequency� sounds� (lower
than� 1� kHz),� but� they� can� reach� up� to� 25� kHz.� Baleen� whales� seem� to� be� most� sensitive
to� noise� at� low� and� moderate� frequencies.� Toothed� whales� produce� sounds� mainly� at
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moderate� to� high� frequencies� between� 1� and� 20� kHz,� but� (unlike� baleen� whales)� they
also� use� very� high� frequency� sounds� (between� 20� and� 150� kHz)� for� echolocation,� a
technique� analogous� to� sounds� emitted� by� certain� sonars.31 � The� latter� species� are� most
sensitive� to� noise� at� higher� frequencies� (above� 10� kHz).32 � Among� other� marine� mam-
mals,� seals� are� known� to� produce� sounds� mostly� at� moderate� to� high� frequencies.� Their
auditory� sensitivity� varies� between� species,� though� certain� species� of� seals� are� known� to
be� less� sensitive� as� the� frequency� of� sound� decreases.33

Sound� is� also� significant� for� many� species� of� fish.� One� survey� lists� over� 50� families
of� fish� species� that� produce� sound.34 � Sounds� produced� by� fish� are� predominantly� of� a
low� frequency,� mainly� below� 3� kHz.� 35 � Most� sounds� produced� by� fish� are� used� to� com-
municate� with� individuals� of� the� same� species.� Sound� production� can� occur� when� an
individual� is� disturbed� by� a� predator� or� subjected� to� a� noxious� stimulus,� as� well� as
during� reproductive� activity.36 � It� has� been� suggested,� moreover,� that� sound� might� be
important� for� maintaining� the� cohesion� of� schools� of� fish� under� poor� visual� conditions.37

Experiments� with� cod� and� field� observation� of� sharks� have� shown� that� they� orientate
themselves� towards� particular� sources� of� sound.38 � Fish� are� sensitive� to� a� rather� restricted
range� of� frequencies,� as� compared� to� marine� mammals.� Even� fish� with� the� best� auditory
capacity� are� relatively� insensitive� to� sound� at� frequencies� above� 2� or� 3� kHz.39

Several� invertebrates� are� susceptible� to� low-frequency� sound,� though� at� close� range.40

Invertebrates� often� have� a� limited� action� range,� and� especially� activities� on� the� sea-bed
may� be� of� particular� concern� in� view� of� invertebrate� acoustic� sensitivity� and� ecological
functioning.41 � Acoustic� communication� and� perception� in� invertebrates� might� be� related
to� as� many� functions� as� in� marine� vertebrates.42

The� actual� effect� of� noise� on� marine� species� depends� not� only� on� the� species’� audi-
tory� capabilities� and� sensitivity,� but� also� on� several� other� variables,� including� the� envi-
ronmental� conditions� of� the� area� where� the� noise� is� introduced� (which� affect� sound
propagation),� the� distance� between� the� species� and� the� source,� or� the� activities� in� which
the� species� are� engaged.� In� areas� where� ambient� noise� levels� are� high,� noise� from� human-
made� sources� often� has� fewer� effects� than� in� naturally� quiet� areas.

The� direct� effects� of� noise� on� marine� species� are� best� known� for� marine� mam-
mals.43 � Loud� noise� can� have� short-term� and� long-term� negative� effects� on� a� species’
physiology� or� behavior.� Very� loud� or� continuously� high� levels� of� noise� can� produce
physical� injury� such� as� damage� to� ears,� damage� to� body� tissue,� and� even� mortality.
Elevated� noise� levels� can� also� mask� sounds� made� by� these� species� to� communicate� with
each� other,� or� make� it� difficult� to� detect� other� important� sounds,� such� as� ambient� noise
that� might� alert� them� of� the� vicinity� of� the� coast,� or� echolocation� pulses� used� by� toothed
whales� to� seek� prey� and� other� objects.44 � In� particular,� species� that� need� to� communicate
over� large� distances,� such� as� sperm� whales� and� many� species� of� baleen� whales,� can� be
affected,� since� much� of� the� noise� introduced� into� the� marine� environment� is� of� a� low-
frequency� nature.

Noise� can� also� affect� the� behavior� of� a� species.� This� can� include� interruption� of
resting,� feeding,� or� mating,� but,� in� the� case� of� cetaceans,� it� can� also� lead� to� changes� in
respiration,� surfacing,� or� diving.� Disturbances� caused� by� seismic� testing� have� been� re-
ported� to� have� caused� such� behavioral� changes� among� certain� species� of� cetaceans.45

Similar� disturbance� reactions� have� also� been� detected� in� response� to� the� use� of� military
sonar� and� whale-watching� activities,� although� in� the� latter� case� the� proximity� and� move-
ment� of� the� vessels� themselves� have� probably� also� influenced� the� species’� reactions.46

Actual� effects� of� acoustic� disturbance� will� largely� depend� on� the� species� (or� even� the
individual),� the� activities� in� which� the� species� is� involved� when� disturbed,� the� type� of
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habitat,� other� sources� of� ambient� or� humanmade� noise� in� the� area,� the� season,� and� many
other� variables.

Noise� from� stationary� sources� or� in� busy� areas� can� disturb� marine� mammals� con-
tinuously,� even� at� great� distances� from� the� source.� This� may� result� in� temporary� or
permanent� displacement� of� the� species,� with� significant� effects� if� no� suitable� habitat� is
available� elsewhere� for� the� species.� Such� noise� can� also� sensitize� the� species,� that� is,
increase� its� responsiveness� over� time.� On� the� other� hand,� species� may� become� habitu-
ated� to� the� noise� and� not� be� significantly� affected.� Certain� species� of� marine� mammals
are� known� to� be� reasonably� tolerant� to� noisy� areas.47

Although� little� is� known� about� the� impact� of� noise� on� species� other� than� marine
mammals,� evidence� suggests� significant� effects� can� occur.� Scientific� research� on� certain
fish� species� indicates� that� fish� hear� sounds� from� seismic� air� guns� at� long� distances� and
that� adult� fish� will� avoid� the� sound� source.48 � Investigations� have� indicated� catch� reduc-
tions� in� locations� where� seismic� shooting� takes� place,� with� reduced� catch� rates� as� far� as
18� nautical� miles� from� the� seismic� shooting� area.49

Impacts� on� one� species� may� also� have� significant� indirect� effects� on� other� species,
e.g.,� by� affecting� prey� availability.50 � Noise,� therefore,� is� not� only� a� potential� threat� to
individual� species,� but� also� to� the� ecosystems� of� which� they� are� a� part.

Although� single� noise� sources� may� have� little� or� no� significant� effects� on� marine
species,� the� presence� of� several� sources� of� noise� can� potentially� produce� such� effects.
With� additional� noise� sources,� there� are� fewer� places� for� especially� sensitive� species� to
seek� refuge.� A� noisier� environment� may� also� exacerbate� interference� with� a� species’
communication� and� navigation� capability.� Cumulative� effects� may� also� arise� from� other
threats� to� the� marine� environment,� such� as� pollution,� loss� of� habitat,� incidental� takings
through� fisheries,� and� direct� takings.� Combined� with� these� other� threats,� noise� may� therefore
decrease� the� chances� of� survival� of� species� populations� that� are� depleted,� threatened,� or
endangered,� in� particular,� several� species� of� whales� and� commercially� exploited� fish.

Mitigation� of� the� Effects

Many� marine� species� can� respond� naturally� to� the� effects� of� humanmade� noise.� They� are
able� to� acclimate� themselves,� avoid,� or� move� away� from� the� noise� source.� Some� species
are� also� able� to� increase� the� sounds� they� produce� for� communication� or� navigation.51

Humanmade� mitigation� measures� can� also� be� taken� to� prevent� or� reduce� negative� effects
of� noise� on� marine� species� and� ecosystems.� Four� types� of� mitigation� measures� have
been� suggested� to� reduce� the� effects� of� noise� on� marine� mammals.52 � In� most� cases� these
measures� can� be� equally� applied� to� reduce� the� effects� of� noise� on� other� species.� The
suggested� mitigation� measures� comprise:� (1)� construction,� design,� and� equipment� stan-
dards,� e.g.,� use� of� equipment� that� produces� less� noise;� (2)� restrictions� in� or� closure� of
areas,� permanently� or� during� particular� periods� of� the� year� or� day� (e.g.,� in� areas� impor-
tant� for� reproduction);� (3)� routing� and� positioning� measures� (e.g.,� establishment� of� areas
to� be� avoided� by� ships� or� aircraft);� and� (4)� operational� measures� (e.g.,� visual� or� acousti-
cal� monitoring� before� initiating� a� noise-creating� activity� to� establish� whether� sensitive
species� are� in� the� vicinity,� speed� restrictions,� and� possible� need� to� reduce� the� duration
and� intensity� of� the� noise,� as� well� as� gradual� increase� of� sound� signals,� use� of� warning
signals,� and� resort� to� several� small� charges,� rather� than� one� large� charge).

The� propriety� of� specific� measures� (or� their� combination)� will� depend� largely� on� the
species� involved,� the� sound� frequency� and� level,� and� conditions� in� the� area� where� the
activities� are� conducted.� Each� measure� can� be� adopted� voluntarily� (through� guidelines
and� codes� of� conduct)� or� mandatorily� (through� legislation).
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The� International� Law� Dimension

International� law� holds� considerable� relevance� for� the� introduction� of� noise� into� the� ma-
rine� environment.� The� nature� and� location� of� the� activities� that� produce� noise,� the� nature
of� underwater� noise,� and� the� nature� and� distribution� of� the� species� affected� by� noise� are
all� reasons� substantiating� the� role� of� international� law.

Many� activities� that� generate� noise� in� the� marine� environment� are� international� or
transboundary� in� nature,� for� instance,� shipping.� The� competence� of� a� state� to� adopt� mea-
sures� to� protect� marine� species� from� noise� caused� by� such� activities� is� circumscribed� by
international� law.� A� coastal� state� can� only� enact� laws� and� regulations� such� that� they� do
not� unnecessarily� restrict� the� internationally� recognized� rights� of� other� states,� e.g.,� inno-
cent� passage� of� foreign� vessels� in� the� territorial� sea.� Noise-creating� activities� are� also
conducted� in� areas� outside� national� jurisdiction,� or� within� the� jurisdiction� of� more� than
one� state.� In� those� cases,� international� cooperation� and� agreements� are� needed� to� regu-
late� these� activities� and� coordinate� national� efforts.� In� this� respect,� noise� is� no� different
from� any� other� human� activity� that� negatively� affects� the� marine� environment.

Even� when� an� activity� is� not� of� an� international� nature,� noise� emissions� can� have
significant� transboundary� impacts.� Sound� is� transmitted� efficiently� through� water� and
quite� often� can� be� heard� far� from� its� source� of� origin.� Thus,� noise� produced� within� one
state’s� waters� can� have� impacts� beyond� its� boundaries,� a� situation� that� might� require
concerted� action� by� states.

A� third� reason� why� international� law� is� relevant� relates� to� species� that� might� be
affected� by� noise.� These� species� might� only� be� temporarily� within� national� jurisdiction
(e.g.,� they� can� migrate� between� two� or� more� states),� or� they� could� reside� temporarily
or� entirely� beyond� national� jurisdiction.� Many� potentially� affected� species� migrate� over
large� distances,� and� measures� adopted� by� one� state� would� be� ineffective� if� similar� mea-
sures� were� not� also� adopted� by� other� states.� For� species� that� reside� temporarily� or� en-
tirely� outside� national� jurisdiction,� international� regulation� assumes� particular� relevance.
Such� species� can� only� be� protected� from� threats� posed� to� them� if� all� states� involved
cooperate� and� accept� measures� to� reduce� these� threats.

International� cooperation� might� also� be� needed� to� study� the� effects� of� noise� on
marine� species� and� to� compare� results,� to� exchange� experiences� concerning� national
mitigation� measures,� to� harmonize� national� laws� and� regulations,� or� to� provide� technical
or� financial� support.

The� 1982� United� Nations� Convention� on� the� Law� of� the� Sea

The� point� of� departure� for� an� analysis� of� the� applicable� international� legal� framework� is
the� 1982� LOS� Convention.53 � This� agreement� provides� a� comprehensive� legal� framework
for� nearly� all� uses� of� the� oceans,� and� its� provisions� in� many� respects� represent� custom-
ary� international� law.� The� prominent� position� of� the� LOS� Convention� as� regards� protec-
tion� of� the� marine� environment� and� conservation� and� sustainable� use� of� marine� living
resources� has� been� confirmed� by� several� instruments� adopted� since� its� conclusion.54

The� LOS� Convention� provides� a� balance� between� the� rights� and� duties� of� coastal,
flag,� and� other� states� based� on� the� division� of� the� oceans� into� jurisdictional� zones.� The
instrument� also� provides� a� balance� between� legitimate� use� of� the� oceans� and� protection
and� preservation� of� the� marine� environment,� including� marine� species� and� ecosystems.
The� Convention� contains� several� provisions� particularly� relevant� to� humanmade� noise� in
the� oceans,� namely,� the� definition� of� marine� pollution� in� Part� I;� the� general� rules� and
principles� relating� to� protection� of� the� marine� environment� and� the� specific� rules� relating
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to� the� prevention,� reduction,� and� control� of� marine� pollution,� primarily� contained� in� Part
XII;� and� provisions� relating� to� the� conservation� and� management� of� marine� living� re-
sources,� mainly� contained� in� Parts� V� and� VII.� In� all� these� cases,� states� parties� must
fulfill� their� obligations� arising� from� other� (specialized)� conventions� and� agreements� con-
cerning� protection� and� preservation� of� the� marine� environment� in� a� manner� consistent
with� the� general� principles� and� objectives� of� the� LOS� Convention.55

The� Applicability� of� the� LOS� Convention� to� Noise

Before� examining� the� relevant� substantive� provisions,� it� must� be� established� whether
noise� falls� within� the� scope� of� the� LOS� Convention.� The� first� question� to� be� addressed� is
whether� noise� can� be� qualified� as� pollution� of� the� marine� environment.56 � The� classifica-
tion� of� noise� as� a� form� of� marine� pollution� is� important,� because� it� implies� that� provi-
sions� relating� to� the� prevention,� reduction,� and� control� of� marine� pollution� contained� in
the� LOS� Convention� can� also� apply� to� noise.� The� LOS� Convention� defines� “pollution� of
the� marine� environment”� as:� “the� introduction� by� man,� directly� or� indirectly,� of� sub-
stances� or� energy� into� the� marine� environment,� including� estuaries,� which� results� or� is
likely� to� result� in� such� deleterious� effects� as� harm� to� living� resources� and� marine� life,
hazards� to� human� health,� hindrance� to� marine� activities,� including� fishing� and� other
legitimate� uses� of� the� sea,� impairment� of� quality� for� use� of� sea� water� and� reduction� of
amenities.”57

This� definition� is� based� on� an� earlier� version� prepared� by� the� Joint� Group� of� Ex-
perts� on� the� Scientific� Aspects� of� Marine� Environmental� Protection� (GESAMP).58 � Ini-
tially,� the� definition� of� marine� pollution� discussed� in� GESAMP� only� referred� to� the
introduction� of� substances.� At� a� later� stage� the� term� “energy”� was� added,� apparently� to
include� thermal� pollution,� since� there� was� evidence� available� to� show� that� heat� in� seawa-
ter� encouraged� the� development� of� certain� undesirable� organisms� and� interfered� with� the
migration� of� fish� in� certain� areas.59 � While� the� definition� was,� therefore,� clearly� not� drafted
with� acoustic� pollution� in� mind,� the� inclusion� of� “energy”� implies� that� noise� can� be� a
form� of� marine� pollution� under� the� terms� of� the� LOS� Convention.60 � The� reference� to
“energy”� could� in� fact� be� read� to� cover� all� forms� of� energy,� including� noise,� electricity,
vibrations,� heat,� and� radiation.61 � Such� an� interpretation� is� in� conformity� with� the� general
rule� of� interpretation� contained� in� the� 1969� Vienna� Convention� on� the� Law� of� Treaties
that� “a� treaty� shall� be� interpreted� in� good� faith� in� accordance� with� the� ordinary� meaning
to� be� given� to� terms� of� the� treaty� in� their� context� and� in� the� light� of� its� object� and
purpose.”62

As� the� definition� indicates,� only� an� “introduction� by� man”� of� energy� which� results
or� is� likely� to� result� in� deleterious� effects� is� considered� as� pollution.� Noise� that� origi-
nates� from� natural� sources� therefore� does� not� fall� within� the� scope� of� this� definition,
even� if� it� results� in� deleterious� effects.� Not� relevant� is� the� way� in� which� noise� is� intro-
duced� by� humans� into� the� marine� environment,� i.e.,� whether� it� occurs� directly� (purpose-
ful� introduction� of� sound)� or� indirectly� (resulting� incidentally� from� other� activities).

The� definition� of� marine� pollution� in� the� 1982� LOS� Convention� refers� only� to� the
“introduction� of� substances� or� energy.”� In� recent� years,� however,� it� has� become� com-
monplace� to� use� the� term� “degradation”� of� the� marine� environment� rather� than� “pollu-
tion.”� The� use� of� “degradation”� of� the� marine� environment� ensures� that� a� much� wider
range� of� activities� that� result� or� are� likely� to� result� in� deleterious� effects� than� those
involving� the� introduction� of� substances� or� energy� fall� within� the� scope� of� the� obliga-
tions� dealing� with� the� protection� and� preservation� of� the� marine� environment� (e.g.,
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direct� alteration� of� the� physical,� chemical� or� biological� characteristics� of� the� environ-
ment� or� the� use� of� technology).63 � As� acoustic� pollution� involves� the� introduction� of
energy� into� the� environment,� the� need� for� use� of� the� term� “degradation”� assumes� less
importance� in� the� present� context.� It� nevertheless� affirms� that� the� scope� of� the� rights� and
duties� of� states� in� respect� of� environmental� protection� has� widened� considerably.

The� introduction� of� noise� also� must� result� in� “deleterious� effects”� to� constitute� ma-
rine� pollution,� i.e.,� an� activity� must� have� certain� disruptive,� harmful,� or� otherwise� un-
wanted� effects.� The� definition� gives� a� list� of� such� deleterious� effects,� viewed� from� both
an� anthropocentric� and� a� broader� environmental� perspective.� It� includes� harm� not� only
to� living� resources� useful� to� man,� but� also� to� marine� life� in� general.64 � Although� this� list
assists� in� interpreting� the� term� “deleterious� effects,”� questions� persist� when� “harm,”� “hazards,”
“hindrance,”� “impairment,”� or� “reduction”� occurs.� It� can� be� assumed� that� this� would
exclude� an� introduction� of� substances� or� energy� which� has� only� a� minor� impact� in� this
respect.65 � To� make� an� assessment� it� will� be� necessary� to� look� at� the� circumstances� of� the
particular� case.� The� same� level� of� energy� may� result� in� harm� to� marine� life� in� one� case,
but� not� in� another.

The� reference� to� “results� or� is� likely� to� result”� in� the� definition� of� pollution� indi-
cates� that� the� deleterious� effects� need� not� have� manifested� themselves� yet,� but� can� rea-
sonably� be� expected� to� occur.� The� definition� thus� takes� into� account� that� full� scientific
certainty� is� often� not� available� to� establish� if� deleterious� effects� have� occurred� or� are
about� to� occur.� It� may� also� be� read� as� a� reference� to� the� need� to� act� with� caution� and� not
to� delay� preventive� action� where� the� circumstances� require� such.66

The� definition� of� marine� pollution� in� the� LOS� Convention� has� been� incorporated
verbatim� into� many� other� international� instruments� dealing� with� the� protection� of
the� marine� environment.� These� include� the� 1992� Convention� for� the� Protection� of� the
Marine� Environment� of� the� North-East� Atlantic� (OSPAR� Convention);67 � the� 1974� (and
its� 1992� successor)� Convention� on� the� Protection� of� the� Marine� Environment� of� the
Baltic� Sea� Area� (Helsinki� Convention);68 � and� most� of� the� framework� treaties� adopted
under� the� United� Nations� Environment� Programme’s� (UNEP)� Regional� Seas� Programme
and� some� of� their� Protocols� dealing� with� specific� sources� of� marine� pollution.69 � The
1991� Arctic� Environmental� Strategy� exemplifies� an� international� instrument� that� explic-
itly� mentions� noise� as� a� pollution� issue� requiring� attention.70

General� Rules� and� Principles� of� Part� XII
of� the� LOS� Convention

The� 1982� LOS� Convention� contains� several� provisions� relating� to� protection� of� the� ma-
rine� environment.71 � The� first� four� sections� of� Part� XII� of� the� LOS� Convention� provide
rules� and� principles� embracing� certain� general� obligations� for� all� states� concerning� the
protection� and� preservation� of� the� marine� environment.� More� detailed� rules� regarding
marine� pollution� from� specific� sources� are� set� out� in� subsequent� sections� of� Part� XII.

States� have� a� general� obligation� to� protect� and� preserve� the� marine� environment.72

This� duty� is� unqualified� and� applies� to� all� maritime� zones� of� states,� as� well� as� to� activi-
ties� that� are� conducted� under� their� control� or� jurisdiction� in� areas� outside� national� juris-
diction.� The� provision� does� not� stipulate� what� must� be� done� to� fulfil� this� obligation,� but
more� specific� requirements� are� set� out� in� later� articles.� Thus,� states� are� required� to� re-
spect� this� duty� when� exercising� their� sovereign� right� to� exploit� their� natural� resources
pursuant� to� their� environmental� policies.73 � This� means� that� activities� related� to� the� ex-
ploitation� of� natural� resources� (e.g.,� mining� or� fishing)� that� result� or� may� result� in� harm
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to� the� marine� environment� (irrespective� of� whether� they� qualify� as� pollution)� are� subject
to� the� obligation� to� protect� and� preserve� the� marine� environment.74 � Although� the� precise
implications� of� this� general� duty� to� protect� and� preserve� the� marine� environment� are
unclear,� it� is� evident� that� it� is� comprehensive� in� scope.� The� words� “protection”� and
“preservation”� imply� that� all� states� must� take� at� least� some� form� of� positive� action� to
maintain� the� current� condition� of� the� marine� environment� (including� all� forms� of� marine
life),� and� probably� also� improve� it� where� necessary.75

This� basic� obligation� is� elaborated� in� more� detail� for� activities� that� may� result� in
marine� pollution.� States� are� required� to� take� all� necessary� measures� to� prevent,� reduce,
and� control� pollution� from� any� source,� using� “the� best� practicable� means� at� their� dis-
posal� and� in� accordance� with� their� capabilities.”76� They� are� required� to� “endeavor� to
harmonize� their� policies� in� this� connection.”77 � States� are� also� obliged� to� “take� all� mea-
sures� necessary� to� ensure� that� activities� under� their� jurisdiction� or� control� are� so� con-
ducted� as� not� to� cause� damage� by� pollution� to� other� states� and� their� environment,78 � and
that� pollution� arising� from� incidents� or� activities� under� their� jurisdiction� or� control� does
not� spread� beyond� the� areas� where� they� exercise� sovereign� rights.”79 � Thus,� states� have� a
due� diligence� obligation� to� adopt� the� necessary� measures� to� ensure� that� activities� within
their� maritime� zones� or� under� their� control� (e.g.,� in� respect� of� vessels� flying� their� flag� on
the� high� seas)� do� not� cause� harm� to� the� environment� and� interests� of� other� states,� as� well
as� to� the� environment� outside� national� jurisdiction.

The� measures� that� have� to� be� taken� by� states� to� prevent,� reduce,� and� control� marine
pollution� (including� acoustic� pollution)� from� all� sources� can,� in� principle,� involve� an
unlimited� range� of� instruments� (“all� measures� necessary”).� The� requirement� for� states� to
adopt� such� measures� is� somewhat� qualified� by� the� fact� that� only� the� “best� practical
means”� have� to� be� used,� and� that� states� with� limited� capabilities� can� take� measures� in
accordance� with� their� capabilities.� The� Convention� gives� a� nonexhaustive� list� of� the
measures� that� must� be� taken� to� fulfil� this� obligation.� These� include� measures� designed� to
minimize� to� the� fullest� possible� extent� (certain� forms� of)� pollution� from� land-based� sources,
atmospheric� sources,� dumping,� vessels,� installations,� and� devices.80

The� measures� that� can� and� have� to� be� adopted� by� states� on� the� basis� of� these� provi-
sions� are� conditioned� by� specific� provisions� contained� in� the� Convention� that� address
each� of� these� sources� of� pollution� separately.� These� provisions,� in� most� cases,� require
states� to� adopt� national� laws� and� regulations� that� conform� to� or� at� least� take� into� account
international� (minimum)� standards,� to� harmonize� national� standards,� and� to� work� to-
wards� the� development� of� international� rules� and� standards� through� the� competent� inter-
national� organizations.� Regarding� the� adoption� of� such� measures,� whether� in� respect� of
these� specific� sources� or� any� other� activity� that� results� in� marine� pollution,� particular
attention� has� to� be� given� to� the� protection� and� preservation� of� “rare� or� fragile� ecosys-
tems� as� well� as� the� habitat� of� depleted,� threatened� or� endangered� species� and� other
forms� of� marine� life.”81 � This� can� also� be� of� importance� for� noise-creating� activities,
since� many� of� these� may� affect� such� ecosystems� or� species� (e.g.,� cetaceans).� The� rel-
evance� of� this� provision� is� reflected� in� the� growing� number� of� global� and� regional� con-
ventions� that� are� aimed� at� protecting� marine� species,� ecosystems,� and� habitats� from� threats
such� as� marine� pollution.82 � Measures� have� to� be� taken� not� only� in� respect� of� “activities”
that� may� cause� pollution,� but� also� for� “the� use� of� technologies”� under� their� jurisdiction
and� control� that� may� result� in� pollution� of� the� marine� environment.83

The� measures� that� can� be� taken� by� states� to� prevent,� reduce,� or� control� pollution� are
qualified� through� the� obligation� of� states� to� “refrain� from� unjustifiable� interference� with
activities� carried� out� by� other� States� in� the� exercise� of� their� rights� and� in� pursuance� of
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their� duties.”84� A� state� is,� in� principle,� entitled� to� adopt� measures� in� respect� of� activities
by� other� states� that� are� conducted� within� its� jurisdiction.� However,� these� measures� are
restricted� by� the� legitimate� rights� of� others� states.� Measures� taken� to� prevent,� reduce,� or
control� acoustic� pollution� may� therefore� not� unjustifiably� interfere� with� legitimate� uses
of� the� ocean� by� other� states� as� provided� by� the� Convention,� e.g.,� the� navigational� rights
enjoyed� by� other� states� in� the� maritime� zones� of� coastal� states.� The� specific� provisions
dealing� with� each� of� the� sources� of� pollution� identified� by� the� Convention� provide� greater
detail� on� the� rights� and� duties� of� states� in� this� respect.85

The� general� provisions� outlined� above� not� only� require� a� state� to� adopt� measures
and� take� action� when� pollution� has� occurred.� As� posited� before,� states� are� required� to
prevent,� reduce,� and� control� pollution� from� occurring� and� take� the� necessary� action� to
achieve� this.� This� general� duty,� read� together� with� the� definition� of� pollution� (which
states� that� introduction� of� energy� into� the� marine� environment� that� results� or� is� likely� to
result� in� deleterious� effects� constitutes� pollution)� and� Chapter� 17� of� Agenda� 21,� requires
states� to� take� preventive� action� based� on� precautionary� and� anticipatory� approaches.86

These� approaches� can� be� applied� equally� in� respect� of� the� introduction� of� noise� into� the
marine� environment.� States� are� required� therefore,� to� take� preventive� measures� based� on
existing� knowledge� to� avoid� pollution,� rather� than� to� take� remedial� measures� once� it� has
occurred,� and� to� apply� a� precautionary� approach� when� scientific� certainty� about� the� harm-
ful� effects� is� not� (yet)� available.

In� its� mildest� form,� the� precautionary� principle� provides� that� “where� there� are� threats
of� serious� or� irreversible� damage,� lack� of� full� scientific� certainty� shall� not� be� used� as� a
reason� for� postponing� cost-effective� measures� to� prevent� environmental� degradation.”87

More� firmly� put,� the� precautionary� principle� envisages� preventive� measures� to� be� taken
when� there� are� reasonable� grounds� for� concern� that� the� introduction� of� substances� or
energy� into� the� marine� environment� is� likely� to� result� in� hazards� to� human� health� or
harm� to� marine� living� resources� and� marine� ecosystems,� damage� amenities,� or� interfere
with� other� legitimate� uses� of� the� sea� even� when� there� is� no� conclusive� evidence� of� a
causal� relationship� between� inputs� and� their� alleged� effects.88 � The� precautionary� prin-
ciple� does� not� specify� how� much� evidence� is� needed� to� take� action,� nor� does� it� specify
what� kind� of� preventive� measures� are� to� be� taken.89 � However,� it� does� require� some� form
of� positive� action� when� there� is� sufficient� evidence� that� environmental� harm� is� likely� to
occur.� It� can� also� be� read� as� putting� the� burden� of� proof� upon� the� state� conducting� or
allowing� the� activity,� who� will� have� to� demonstrate� that� it� is� not� likely� to� have� such
effects.

Aside� from� the� general� obligation� to� prevent� pollution,� prevention� and� precaution
are� reflected� in� particular� in� the� duty� for� states� to� assess� the� risks� related� to� activities
conducted� within� their� jurisdiction� or� control� and� the� potential� harm� that� may� result
from� such� activities.� The� LOS� Convention� requires� states� to� assess� the� potential� effects
of� planned� activities� within� their� jurisdiction� or� control� (i.e.,� irrespective� of� where� they
occur),� when� there� are� reasonable� grounds� for� believing� that� they� may� cause� “substantial
pollution� of� or� significant� and� harmful� changes� to� the� marine� environment.”90 � States� are
required� to� prepare� assessment� reports,� which� have� to� be� communicated� to� the� compe-
tent� international� organization,� which� is� to� make� them� available� to� all� states.91� Although
it� is� unclear� when� the� threshold� for� such� assessment� will� be� reached� and� states� are� only
required� to� fulfil� this� obligation� “as� far� as� practicable,”� it� is� evident� that� this� obligation
can� apply� in� the� same� way� to� activities� that� can� result� in� acoustic� pollution.92

There� are� other� general� obligations� that� states� must� consider� in� respect� of� acoustic
pollution.� States� have� a� duty� to� cooperate� in� good� faith� with� each� other� on� the� appropriate
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level� and,� if� needed,� through� appropriate� organizations� to� formulate� international� rules,
standards,� recommended� practices,� and� procedures� aimed� at� protecting� and� preserving
the� marine� environment.93� They� are� equally� required� to� cooperate� to� promote� studies,
undertake� programs� of� scientific� research,� and� encourage� the� exchange� of� information� and
data� acquired� about� pollution� of� the� marine� environment.� Furthermore,� they� are� required
to� endeavor� to� participate� actively� in� regional� and� global� programs� to� acquire� knowl-
edge� for� the� assessment� of� the� nature� and� extent� of� pollution,� exposure� to� it,� and� its
pathways,� risks,� and� remedies.94� On� the� basis� of� this� information,� states� have� to� work
towards� the� establishment� of� appropriate� scientific� criteria� for� the� formulation� and� elabo-
ration� of� rules,� standards,� recommended� practices,� and� procedures� to� prevent,� reduce,� and
control� pollution.95

States� also� have� a� duty� to� endeavor� to� observe,� measure,� evaluate,� and� analyze� by
recognized� scientific� methods� the� risks� or� effects� of� marine� pollution� directly� or� through
the� competent� international� organizations.96� This� duty� is� somewhat� qualified,� because
states� are� only� required� to� monitor� pollution� as� far� as� practicable.� States� are� not� only
obliged� to� look� at� the� risks� and� effects� of� marine� pollution� itself� but� also� have� to� moni-
tor� activities� which� they� permit� or� in� which� they� engage� in� order� to� determine� whether
they� are� likely� to� result� in� such� pollution.� As� with� the� assessment� obligation� for� planned
activities,� this� provision� implies� a� preventive� and� precautionary� approach.� The� results� of
such� monitoring� activities� have� to� be� published� in� reports� and� made� available� (through
the� competent� international� organizations)� to� other� states.97

Specific� Sources� of� Pollution

The� LOS� Convention� contains� specific� provisions� regarding� marine� pollution� caused� by
vessels,� dumping,� sea-bed� activities,� land-based,� and� atmospheric� sources.� These� sources
of� marine� pollution� are� also� addressed� in� sectoral� and� regional� instruments.� Dumping
and� land-based� sources� are� less� relevant� in� the� present� context.� The� former� will� nor-
mally� only� involve� disposal� of� waste� and� similar� matter.98 � Noise� from� land-based� sources
probably� has� only� a� limited� impact� on� the� marine� environment.

Noise� from� Vessels

The� provisions� of� the� LOS� Convention� dealing� with� pollution� from� vessels� cover� both
accidental� and� operational� pollution� from� all� types� of� vessels.99 � The� LOS� Convention
provides� a� balance� between� the� competence� of� flag,� coastal,� and� port� states� over� vessel-
source� pollution.100 � The� relevant� provisions� distinguish� between� the� competence� of� states
to� enact� laws� and� regulations� (prescriptive� jurisdiction)� and� the� competence� of� states� to
enforce� legislation� (enforcement� jurisdiction)� enacted� in� accordance� with� their� prescrip-
tive� jurisdiction.101

With� regard� to� standard-setting,� the� LOS� Convention� gives� priority� to� international
rules� and� standards.102 � Flag,� coastal,� and� port� states� are� required� to� work� together� to-
wards� the� establishment� of� international� rules� and� standards,� acting� through� the� compe-
tent� international� organization� or� general� diplomatic� conference� to� prevent,� reduce,� and
control� pollution� of� the� marine� environment� from� vessels.� States� are� also� obliged� to
reexamine� such� international� rules� and� standards� on� a� regular� basis� as� necessary.103 � With
regard� to� acoustic� pollution,� no� such� international� rules� and� standards� have� yet� been
established.� The� International� Maritime� Organization� (IMO)� is� generally� regarded� as� the
competent� organization� for� all� issues� related� to� vessel-source� pollution.
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The� flag� state� has� the� primary� responsibility� to� ensure� that� its� vessels� do� not� cause
acoustic� pollution.� Flag� states� are� obliged� to� adopt� laws� and� regulations� to� prevent,� re-
duce,� and� control� pollution� of� the� marine� environment� from� vessels� flying� their� flag� or
of� their� registry.104 � These� laws� and� regulations� need� to� be� at� least� as� effective� as� the
generally� accepted� international� rules� and� standards� adopted� within� the� auspices� of� the
IMO.105

While� the� exercise� of� jurisdiction� by� flag� states� is� mandatory,� port� and� coastal� states
have� a� discretionary� power� to� exercise� jurisdiction� in� respect� of� foreign� vessels� present
in� their� ports� or� the� coastal� state’s� territorial� sea� or� exclusive� economic� zone� (EEZ)
within� the� limits� as� set� out� by� the� provisions� of� the� LOS� Convention.� This� power,� how-
ever,� is� only� facultative� to� the� extent� that� the� measures� go� beyond� what� is� required� of
states� by� the� general� provisions� to� protect� and� preserve� the� marine� environment� and� to
prevent,� reduce,� and� control� vessel-source� pollution.� The� LOS� Convention,� therefore,
establishes� a� maximum� level� for� coastal� and� port� state� jurisdiction� (as� opposed� to� the
minimum� level� required� for� flag� states)� in� respect� of� vessel-source� pollution.

States� have� full� legislative� jurisdiction� over� vessels� in� their� ports� and� other� internal
waters.106 � In� the� exercise� of� their� sovereignty� in� the� territorial� sea,� coastal� states� can
adopt� laws� and� regulations� to� prevent,� reduce,� and� control� marine� pollution� from� foreign
vessels.107 � For� the� territorial� sea,� the� coastal� state� may� not� adopt� laws� and� regulations
that� hamper� innocent� passage� of� foreign� vessels� or� that� contain� construction,� design,
manning,� or� equipment� (CDEM)� standards� for� foreign� vessels� unless� the� latter� give
effect� to� generally� accepted� rules� and� standards.108 � These� provisions� allow� a� coastal� state
to� establish� laws� or� regulations� that� require� foreign� vessels� to� reduce� or� eliminate� their
noise� emissions� in� the� territorial� sea,� e.g.,� by� requiring� them� to� reduce� their� speed� in
certain� parts� of� the� territorial� sea� to� limit� their� noise� emissions.� It� would� also� allow� a
coastal� state� to� impose� navigational� standards� (e.g.,� routing� measures)� to� avoid� areas
important� for� marine� species� sensitive� to� underwater� noise,� provided� that� due� consider-
ation� is� given� to� shipping� traffic� and� publicity� is� given� to� such� measures.109 � In� archipe-
lagic� waters� the� same� regime� of� navigation� applies� as� in� the� territorial� sea.110 � The� legis-
lative� competence� of� the� coastal� state� in� its� territorial� sea� and� archipelagic� waters� is
more� limited� in� a� strait� used� for� international� navigation� or� an� archipelagic� sea� lane.� In
cases� involving� ships� in� transit� passage� or� archipelagic� sea� lanes� passage,� a� state� may
only� adopt� laws� and� regulations� for� the� prevention,� reduction,� and� control� of� pollution,
by� giving� effect� to� applicable� international� regulations� regarding� the� discharge� of� oil,
oily� waters,� and� other� noxious� substances.111 � This� excludes� the� possibility� to� adopt� laws
and� regulations� to� address� sound� emissions� of� ships� in� transit� (or� archipelagic� sea� lanes)
passage.

The� legislative� competence� of� coastal� states� to� prevent,� reduce,� and� control� vessel-
source� pollution� in� an� EEZ� is� also� more� restricted� than� in� their� territorial� sea.� In� their
EEZ,� coastal� states� have� jurisdiction� for� the� protection� and� the� preservation� of� the
marine� environment.112 � They� can,� however,� only� adopt� laws� and� regulations� for� the
prevention,� reduction,� and� control� of� pollution� from� vessels� conforming� and� giving
effect� to� generally� accepted� international� rules� and� standards.113

Coastal� states� are� entitled� to� adopt� more� stringent� measures� for� special� areas� within
their� EEZ� upon� approval� by� the� IMO.114 � Coastal� states� can� submit� a� request� to� the� IMO
to� adopt� special� mandatory� measures� to� prevent� vessel-source� pollution,� when� they� have
reasonable� grounds� for� believing� that� the� normal� “generally� accepted� international� rules
and� standards”� are� inadequate� to� meet� the� special� circumstances� of� a� particular,� clearly
defined� area� in� their� EEZ.� The� justification� of� such� special� pollution� prevention� measures
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must� be� based� on� technical� reasons� in� relation� to� its� oceanographical� and� ecological
conditions,� as� well� as� its� utilization� or� the� protection� of� its� resources� and� the� particular
character� of� its� traffic.� Upon� approval� of� the� IMO,� the� coastal� state� can� adopt� laws� and
regulations� to� prevent,� reduce,� and� control� vessel-source� pollution,� which� have� to� imple-
ment� international� rules� and� standards� or� navigational� practices� as� are� made� applicable� by
the� IMO� for� special� areas.� In� principle,� this� can� encompass� a� wide� variety� of� measures,
including� standards� to� prevent,� reduce� or� control� acoustic� pollution� (e.g.,� special� routing
measures� to� avoid� areas� where� noisy� ships� may� affect� marine� species� or� ecosystems).115

The� measures� designed� by� IMO� for� special� areas� currently� involve� mainly� discharge
standards� and� some� navigational� measures.

In� addition� to� measures� adopted� through� the� IMO� procedure,� coastal� states� are� also
allowed� to� adopt� additional� laws� and� regulations� for� such� special� areas.116 � These� mea-
sures� are� also� subject� to� IMO� approval� and� can� only� relate� to� discharge� standards� or
navigational� practices.� It� appears� that� little� use� has� been� made� by� coastal� states� of� the
powers� granted� to� them� to� establish� such� special� areas.117 � There� are,� however,� a� number
of� regulatory� conventions� and� other� instruments� adopted� within� the� purview� of� the� IMO
that� entail� special� measures� for� particularly� defined� sea� areas.118

In� certain� ice-covered� areas� coastal� states� can� adopt� and� enforce� nondiscriminatory
laws� and� regulations� for� the� prevention,� reduction,� and� control� of� marine� pollution� from
vessels.119 � Such� laws� and� regulations� must� have� due� regard� to� navigation� and� the� protec-
tion� and� preservation� of� the� marine� environment� based� on� the� best� available� scientific
evidence.� For� these� areas� there� is� no� requirement� to� conform� to� generally� accepted� rules
and� standards.120

The� IMO� has� not� yet� adopted� instruments� directly� dealing� with� acoustic� pollution
from� vessels.� On� occasion,� the� IMO� has� recognized� noise� as� a� hazard� to� the� marine
environment.� The� issue� has� come� up� in� the� particular� context� of� the� Guidelines� for� the
Designation� of� Special� Areas� and� the� Identification� of� Particularly� Sensitive� Sea� Areas
(PSSA� Guidelines),� adopted� in� 1991.121 � These� Guidelines� were� primarily� developed� to
“assist� IMO� and� national� Governments� in� identifying,� managing� and� protecting� sensitive
sea� areas.”122 � They� provide,� inter� alia,� guidance� on� special� measures� that� can� be� taken
on� the� basis� of� IMO� instruments� for� areas� identified� as� PSSAs.� These� measures� are
intended� to� complement� protective� measures� taken� by� coastal� states� for� such� areas� in
accordance� with� their� sovereignty� or� jurisdiction,� in� particular� for� areas� located� beyond
the� territorial� sea.� The� measures� envisaged� by� the� PSSA� Guidelines� include:123

· Special� discharge� standards� for� vessels,� e.g.,� through� designation� as� a� special
area� under� the� International� Convention� for� the� Prevention� of� Pollution� from
Ships� of� 1973,� as� amended� by� Protocol� of� 1978� (MARPOL� 1973/78);124

· Special� routing� measures� to� restrict� shipping� traffic� under� the� International� Con-
vention� for� the� Safety� of� Life� at� Sea� of� 1974� (SOLAS� 74)125 � and� the� General
Provisions� on� Ships’� Routing� (e.g.,� areas� to� be� avoided);126 � or

· Other� special� measures� (e.g.,� compulsory� pilotage� or� vessel� traffic� systems).127

Under� the� first� category� it� is� currently� not� possible� to� adopt� special� discharge� stan-
dards� for� sound� emissions� as� MARPOL� 1973/78� only� applies� to� harmful� substances� and
not� energy.128 � The� routing� measures� of� the� second� category� are� mainly� aimed� at� improv-
ing� the� safety� of� navigation� but� can� also� be� used� to� protect� the� marine� environment.� The
third� category� of� special� measures� envisaged� by� the� PSSA� Guidelines� can� in� theory
involve� a� wide� range� of� other� protective� measures.� The� PSSA� Guidelines� include� a
reference� to� measures� such� as� special� construction� requirements� and� speed� restrictions,129
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which� in� principle� may� also� be� directed� towards� preventing,� reducing,� or� controlling
acoustic� pollution.130

For� the� two� areas� that� have� thus� far� been� identified� as� PSSAs,� the� Great� Barrier
Reef� (Australia)� and� the� Sabana-Camagüey� Archipelago� (Cuba),131 � no� measures� aimed
at� preventing� or� reducing� acoustic� pollution� are� included.

Noise� from� Sea-Bed� Activities

States� can,� in� principle,� regulate� sea-bed� activities� that� might� result� in� acoustic� pollution
subject� to� their� jurisdiction� unilaterally,� as� long� as� they� adopt� laws,� regulations,� and
measures� that� are� not� less� effective� than� international� rules,� standards,� and� recommended
practices� and� procedures.132 � Under� the� LOS� Convention,� states� are� required� to� endeavor
to� harmonize� their� policies� concerning� seabed� activities� at� the� appropriate� regional� level.133

States� are� also� obliged� to� cooperate� to� establish� global� and� regional� rules,� standards,� and
recommended� practices� and� procedures� to� prevent,� reduce,� and� control� pollution� of� the
marine� environment� from� this� source.� These� rules,� standards,� and� recommended� prac-
tices� and� procedures� must� be� reexamined� periodically� as� necessary.134

Aside� from� the� 1981� Conclusions� of� the� Study� of� Legal� Aspects� concerning� the
Environment� Related� to� Offshore� Mining� and� Drilling� within� the� Limits� of� National
Jurisdiction,� which� were� endorsed� in� 1982� as� guidelines� for� states� by� the� UNEP� Govern-
ing� Council� and� the� UN� General� Assembly,� there� is� no� global� instrument� that� deals� with
pollution� from� seabed� activities.135 � The� 1981� Conclusions� are� of� a� very� general� charac-
ter� and� do� not� explicitly� address� noise� caused� by� sea-bed� activities.� The� only� other
global� instrument� that� covers� pollution� caused� by� sea-bed� activities� is� the� MARPOL
1973/78� Convention.� However,� this� convention� only� covers� pollution� from� offshore� in-
stallations� to� a� limited� extent� and,� as� stated� before,� currently� only� applies� to� harmful
substances.136

The� OSPAR� Convention,� the� (1974� and� 1992)� Helsinki� Convention,� and� all� re-
gional� seas� conventions� contain� a� basic� provision� requiring� states� parties� to� take� mea-
sures� to� prevent� (and� in� some� cases� eliminate)� pollution� from� seabed� activities.137 � More
detailed� provisions� dealing� with� pollution� from� seabed� activities� are� contained� in� the
additional� Protocols,� Annexes,� and� related� measures� that� have� been� developed� under� the
OSPAR� Convention,� the� Helsinki� Convention,� and� the� Kuwait� and� Mediterranean� Con-
ventions.138 � These� additional� instruments,� however,� only� contain� provisions� dealing� with
pollution� caused� by� oil� and� other� harmful� substances,� and� not� noise.� Since� pollution
caused� by� the� introduction� of� energy� is� covered� by� all� basic� regional� conventions,� as
well� as� some� additional� instruments� adopted� to� deal� specifically� with� pollution� from
seabed� activities,� they� have� the� potential� to� deal� with� this� issue.

Considerable� action� at� the� national� level� has� been� taken� against� acoustic� pollution
from� seabed� activities.� Several� states� have� adopted� measures� imposing� restrictions� on
seismic� surveys� to� prevent� acoustic� disturbance� of� marine� mammals� and� other� species.
In� Canada,� for� example,� such� restrictions� include� maintenance� of� distance� between� the
survey� and� marine� mammals� and� limitations� on� seismic� surveys� during� the� season� that
some� of� these� species� are� present� in� Canadian� waters.139 � Similar� restrictions� exist� in� the
United� States,� where� seismic� surveys� and� similar� operations� are� prohibited� in� certain
areas� at� times� of� the� year� when� endangered� species� are� likely� to� be� present.140

Norway� seems� to� have� incorporated� the� recommendations� of� a� study� summarizing
the� knowledge� about� the� effects� of� seismic� airgun� shooting� on� fish� into� its� national
regulations� for� the� conduct� of� seismic� surveys.141 � This� report� concluded� that� air� gun
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shooting� should� be� advised� against� in� areas� where� fishing� was� taking� place.� Ordinary
two-dimensional� or� three-dimensional� surveys� should� be� avoided� at� distances� less� than
50� kilometers� from� the� outer� edges� of� fishing� areas.� This� restriction� should� apply� at� least
one� week� before� fishing� is� expected� to� start.� In� order� to� safeguard� spawning� and� in
accordance� with� the� precautionary� principle,� spawning� grounds� and� spawning� migration
routes� must� be� protected� for� species� whose� spawning� grounds� and� migration� routes� are
concentrated,� applying� the� same� distance� criterion� as� mentioned� above� for� ordinary� 2D
or� 3D� surveys.� Smaller� airguns� may� be� allowed� at� closer� range,� but� in� no� case� in� the
spawning� ground� itself.142 � Conditions� applicable� to� licensing� conditions� for� seismic
surveys� in� the� United� Kingdom� also� indicate� limitations� for� such� surveys� regarding
spatially� concentrated� spawning� areas� during� spawning� periods.143

Noise� from� Atmospheric� Sources

The� LOS� Convention� requires� states� to� adopt� laws� and� regulations� to� address� atmo-
spheric� pollution.� In� doing� so,� they� have� to� take� into� account� internationally� agreed
rules,� standards,� and� recommended� practices� and� procedures� and� the� safety� of� air� navi-
gation.144 � States� are� also� obliged� to� endeavor� to� establish� global� and� regional� rules,� stan-
dards,� and� recommended� practices� and� procedures� to� prevent,� reduce� and� control� such
pollution.145 � Aircraft� flying� at� low� altitudes� are� probably� the� most� important� source� of
acoustic� atmospheric� pollution� of� the� marine� environment.

The� state� of� registry� of� an� aircraft� can� prescribe� measures� that� are� applicable� in� all
maritime� zones.� The� LOS� Convention� indicates� that� such� states� must� take� all� measures� that
may� be� necessary� to� prevent,� reduce,� and� control� such� pollution.� Whether� a� coastal� state
can� regulate� atmospheric� pollution� caused� by� foreign� aircraft� (e.g.,� by� indicating� specific
routes� or� altitudes,� or� prescribing� the� sound� emission� level� of� engines)� depends� on� the
maritime� zones� over� which� these� aircraft� fly� and� the� activities� in� which� they� are� involved.

A� state� has� complete� sovereignty� over� the� air� space� of� its� territorial� sea� and� archipe-
lagic� waters.146 � Over� these� waters� no� right� exists� for� aircraft� similar� to� that� of� innocent
passage� for� ships.� This� gives� a� coastal� state� the� authority� to� regulate� noise� from� aircraft
in� these� areas.� Exceptions� in� this� regard� can� be� found� in� waters� that� form� part� of� a� strait
used� for� international� navigation� or� archipelagic� sea� lanes� in� which� all� aircraft� enjoy� the
right� of� transit� (or� archipelagic� sea� lanes)� passage.147

Beyond� the� territorial� sea,� aircraft� enjoy� the� freedom� of� overflight.148 � The� coastal
state� is� only� allowed� to� subject� foreign� aircraft� to� regulation� if� these� are� involved� in
activities� over� which� the� coastal� state� has� jurisdiction,� such� as� those� supplying� offshore
installations� on� the� state’s� continental� shelf.

Some� states� have� adopted� restrictions� on� aircraft� to� reduce� disturbance� of� marine
species� by� noise.� For� example,� there� is� a� requirement� in� leases� for� offshore� oil� explora-
tion� near� Alaska� that� support� helicopters� must� fly� above� an� altitude� of� 1,000� to� 1,500
feet.149 � Another� national� measure� aimed� at� reducing� acoustic� pollution� from� aircraft� is
the� denial� of� overflight� for� the� Concorde� over� the� Malacca� Strait� to� prevent� the� sonic
boom� from� disturbing� spawning� fish.150

Conservation� of� Marine� Species,� Ecosystems,� and� Habitats

Thus� far� we� have� approached� the� issue� of� noise� in� the� marine� environment� mainly� from
the� perspective� of� marine� pollution,� and� primarily� from� a� source� perspective.� It� is,� how-
ever,� also� possible� to� examine� it� from� the� perspective� of� the� species� and� ecosystems
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affected,� i.e.,� from� the� effect� side.� In� this� context,� the� LOS� Convention� also� provides� the
relevant� global� framework,� as� it� contains� provisions� dealing� directly� with� the� conserva-
tion� of� marine� species.151 � These� provisions� are� mainly� intended� to� deal� with� overexploitation
of� the� ocean’s� living� resources.152 � However,� they� can� also� provide� the� basis� for� the
adoption� of� conservation� measures� other� than� those� intended� to� reduce� overexploitation
of� the� species� involved.

According� to� the� LOS� Convention,� coastal� states� can� adopt� laws� and� regulations� to
conserve� the� living� resources� in� their� territorial� sea,� so� long� as� they� do� not� prejudice� the
exercise� of� the� right� of� innocent� passage.153 � Coastal� states� also� have,� in� respect� of� the
living� resources� in� their� EEZ� or� on� their� continental� shelf,� the� sovereign� right� to� con-
serve� and� manage� these� resources.154 � In� addition� to� measures� aimed� at� reducing� the
direct� taking� of� marine� species,� coastal� states� can� take� specific� conservation� measures
that� include,� for� instance,� establishment� of� protected� areas� where� noise-creating� activi-
ties� are� strictly� prohibited� or� similar� measures� are� enacted� to� protect� the� species� or� eco-
systems� involved� directly.155 � In� adopting� such� conservation� measures� for� marine� species
in� the� EEZ,� coastal� states� are� obliged� to� have� due� regard� to� the� rights� and� duties� of� other
states� under� the� LOS� Convention.156 � Such� conservation� measures� can,� therefore,� only
include� restrictions� on� activities� conducted� by� foreign� nationals� to� the� extent� that� these
are� compatible� with� the� rights� enjoyed� by� those� states� under� the� LOS� Convention.

The� LOS� Convention� also� contains� several� provisions� dealing� with� specific� species.
Those� pertaining� to� specified� commercially� exploited� fish� require� states� to� cooperate� to
establish� conservation� measures.� On� the� other� hand,� the� LOS� Convention� allows� coastal
states,� as� appropriate,� to� prohibit,� limit,� or� regulate� the� exploitation� of� marine� mam-
mals� more� strictly� than� other� marine� living� resources� within� their� EEZ.157 � Several� states
have� enacted� very� stringent� legislation� in� accordance� with� this� provision.158 � These� laws
and� regulations� in� most� cases� not� only� prohibit� the� killing� or� injuring� of� the� species
involved,� but� also� forbid� disturbance� of� the� species.� Such� prohibitive� provisions� have
prompted� states� to� conduct� more� research� to� establish� whether� such� injury� or� distur-
bance� can� result� from� noise-creating� activities.� To� be� lawful,� this� research� itself� is� often
made� subject� to� strict� conditions.

Moreover,� the� LOS� Convention� requires� all� states� to� cooperate� with� a� view� to� the
conservation� of� marine� mammals� in� the� EEZ,� as� well� as� the� high� seas.� Regarding� ceta-
ceans,� the� LOS� Convention� provides� that� states� are� required� to� work� in� particular� through
the� appropriate� international� organizations� for� their� conservation,� management,� and
study.159 � Considerable� disagreement� has� arisen� over� the� meaning� of� the� terms� “work
through”� and� “the� appropriate� international� organizations.”160 � Currently,� there� is� no� single
organization� dealing� with� all� species� of� cetaceans.� The� International� Whaling� Commis-
sion� (IWC)� has� an� important� responsibility� for� the� conservation� of� (in� particular� large)
species� of� whales.� Nevertheless,� other� international� organizations� also� play� an� important
role� in� respect� of� the� conservation� of� cetaceans,� in� particular� with� regard� to� smaller
species� and� threats� other� than� direct� exploitation.161

Other� Relevant� Global� and� Regional� Instruments

In� addition� to� general� provisions� contained� in� the� LOS� Convention,� several� other� global
and� regional� agreements� deal� directly� with� the� conservation� of� (specific)� marine� species,
ecosystems,� and� habitats.� These� instruments� include� the� 1992� UNEP� Convention� on� Bio-
logical� Diversity� (CBD),162 � the� 1946� International� Convention� for� the� Regulation� of
Whaling� (ICRW),163 � the� 1979� Convention� on� the� Conservation� of� Migratory� Species� of



168 H.� M.� Dotinga� and� A.� G.� Oude� Elferink

Wild� Animals� (Bonn� Convention)� and� agreements� adopted� under� it,164� � the� Protocols� on
Specially� Protected� Areas� that� have� been� established� under� the� UNEP� Regional� Seas
Programme,165 � and,� the� recently� adopted� Annex� V� on� ecosystems� and� biological� diver-
sity� to� the� OSPAR� Convention.166

The� geographical� and� material� scope� of� these� instruments� differs� considerably.� Some
instruments� require� states� parties� to� identify,� regulate,� and� manage� harmful� processes� or
activities.167 � Others� contain� provisions� requiring� states� to� take� measures� to� prohibit� the
taking,� killing,� or� disturbance� of� (certain)� species.� Many� also� require� states� parties� to
adopt� measures� to� protect� ecosystems� and� (critical)� habitats� from� disturbances� or� other
harmful� factors,� mainly� through� the� establishment� of� protected� areas.

The� relevant� protocols� adopted� under� the� UNEP� Regional� Seas� Agreements� envis-
age� the� establishment� of� protected� areas� by� states� parties� in� areas� within� their� national
jurisdiction.� These� protocols� generally� require� parties� to� take� the� necessary� and� appro-
priate� measures� to� prohibit,� restrict,� or� regulate� activities� that� might� have� adverse� effects
on� these� areas� and/or� (particular)� species.� This� could� also� include� measures� pertaining� to
noise-creating� activities.

The� regional� protocols� do� not� change� the� existing� international� legal� framework.� In
establishing� marine� protected� areas,� coastal� states� can� only� adopt� those� measures� permit-
ted� under� international� law.� As� discussed� above,� especially� in� the� case� of� vessel-source
pollution,� this� limits� the� possibilities� for� the� coastal� state� to� act� unilaterally� or� even� at� a
regional� level.

The� importance� of� marine� protected� areas� is� that� they� offer� the� opportunity� to� treat
the� issue� of� acoustic� pollution� in� combination� with� other� threats� to� marine� species� and
ecosystems,� instead� of� addressing� it� as� a� separate� source� of� pollution.168

International� Whaling� Convention

The� ICRW� was� adopted� in� 1946� to� provide� for� the� “proper� conservation� of� whale� stocks”
and� the� “orderly� development� of� the� whaling� industry.”169 � While� the� Convention� applies
to� “whales”� without� specifying� which� species� are� covered,� its� scope� traditionally� has
been� limited� to� large� species� of� cetaceans.� The� IWC� has� nevertheless� adopted� some
resolutions� on� smaller� species� of� cetaceans.170

The� conservation� measures� adopted� under� the� ICRW� primarily� concern� restrictions
on� the� exploitation� of� these� species� (mainly� through� amendment� of� the� Schedule� to� the
Convention),� though� in� recent� years� the� IWC� has� also� considered� threats� not� directly
related� to� exploitation� (mainly� by� promoting� research� on� issues� such� as� pollution� and
habitat� alteration).171 � All� decisions� adopted� in� this� regard� have� inevitably� been� of� a� non-
binding� nature,� as� the� IWC’s� regulatory� competence� is� restricted� to� measures� dealing� with
the� direct� taking� of� whales.172 � The� Convention� would� have� to� be� amended� before� manda-
tory� measures� could� be� adopted� under� it� to� deal� with� acoustic� disturbance� of� whales.

The� issue� of� noise� and� its� effects� on� whales� has� been� addressed� by� the� IWC’s
Scientific� Committee,� especially� through� the� Standing� Working� Group� on� Environmen-
tal� Concerns� (SWGEC).173 � Other� subcommittees,� in� particular� the� Sub-Committee� on
Whale-Watching� and� the� Sub-Committee� on� Small� Cetaceans,� have� also� dealt� with� as-
pects� of� this� issue.174

The� SWGEC� presented� reports� on� noise� to� the� Scientific� Committee� at� IWC’s� 50th
and� 51st� meetings.� In� its� 1999� Report,� the� Scientific� Committee� expressed� “concern
over� potential� adverse� effects� of� anthropogenic� noise� on� cetaceans.”� It� recognized� the
complexity� of� the� issue� and� the� difficulty� in� quantifying� the� risks� associated� with� noise
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exposure� for� most� species,� given� the� limited� knowledge� of� cetaceans.� The� Scientific
Committee� also� recognized� that� “mitigation� and� careful� use� of� sounds� are� direct� and
effective� mechanisms� for� reducing� potential� impact.”� As� an� example� of� mitigation� mea-
sures,� the� 1999� Report� stated� that� noise-producing� activities� (such� as� seismic� surveys� or
sonar� operations)� should� not� be� conducted� in� critical� habitats� at� certain� times� of� the
year,� which� could� greatly� reduce� exposing� mothers� and� calves� or� breeding� animals� to
high� sound� levels.� It� supported� measures� to� mitigate� adverse� effects� of� noise� wherever
possible� and� stressed� the� need� for� further� research.175

Disturbance� of� cetaceans� by� noise� has� also� been� discussed� within� the� context� of
whale-watching.� In� 1996� the� IWC� adopted� a� resolution� that� endorsed� a� set� of� general
principles� for� the� management� of� whale-watching� recommended� by� the� Scientific� Com-
mittee.176 � These� principles� provide,� inter� alia,� that� platforms� should� be� designed,� main-
tained,� and� operated� to� minimize� the� risk� of� adverse� effects� on� cetaceans,� including
disturbance� from� noise.� The� IWC� recommended� that:� (i)� vessels,� engines,� and� other
equipment� should� be� designed,� maintained,� and� operated� during� whale-watching,� to� re-
duce� as� far� as� practicable� adverse� impacts� on� the� target� species� and� their� environment;
(ii)� cetacean� species� may� respond� differently� to� low-� and� high-frequency� sounds,� rela-
tive� sound� intensity,� or� rapid� changes� in� sound;� vessel� operators� should� be� aware� of� the
acoustic� characteristics� of� the� target� species� and� of� their� vessel� under� operating� con-
ditions,� particularly� the� need� to� reduce� as� far� as� possible� production� of� potentially� dis-
turbing� sound;� (iii)� vessel� design� and� operation� should� minimize� the� risk� of� injury� to
cetaceans� should� contact� occur;� for� example,� shrouding� of� propellers� can� reduce� both
noise� and� risk� of� injury.177 � They� also� recommend� operators� to� “avoid� sudden� changes� in
speed,� direction,� or� noise.”178

Several� states� have� adopted� regulations� or� guidelines� to� minimize� acoustic� distur-
bance� to� cetaceans� from� whale-watching� activities.� Such� measures� have� been� adopted� in,
e.g.,� Argentina,� Australia,� Canada,� Japan,� New� Zealand,� and� the� United� Kingdom.179

ASCOBANS

Acoustic� disturbance� of� small� cetaceans� has� received� considerable� attention� under� the
regional� Agreement� on� the� Conservation� of� Small� Cetaceans� of� the� Baltic� and� North
Seas� (ASCOBANS)� of� 17� March� 1992.180 � The� Conservation� and� Management� Plan� con-
tained� in� the� Annex� to� ASCOBANS� provides� that� the� parties� shall� work� towards,� inter
alia,� “the� prevention� of� other� significant� disturbance,� especially� of� an� acoustic� nature”� of
the� species� involved.181 � The� Plan� further� provides� that� investigations� shall� be� conducted
to� identify� present� and� potential� threats� to� different� species.182 � Such� investigations� should
have� special� regard� to� the� effects� of� pollution,� disturbance,� and� interactions� with� fisher-
ies,� including� work� on� methods� to� reduce� such� interactions.183

ASCOBANS� has� addressed� three� potential� sources� of� acoustic� disturbance:� seismic
surveys,� whale-watching,� and� high� speed� ferries.� The� Second� Meeting� of� Parties� to� ASCOBANS,
which� convened� 17–19� November� 1997,� addressed� the� disturbance� caused� by� seismic
activities� in� two� of� its� resolutions.184 � The� Meeting� of� Parties� asked� the� ASCOBANS
Advisory� Committee� to� review� various� aspects� of� this� issue.� It� also� invited� parties� and� non-
party� “Range� States”185 � to� submit� to� the� Advisory� Committee� available� information� on� the
extent� of� seismic� activities� during� 1997� and� 1998,� to� provide� details� of� any� mitigation
measures� taken� to� reduce� possible� effects� of� such� activities� on� small� cetaceans,186 � and� to
introduce,� where� appropriate,� guidelines� and� other� measures� to� reduce� disturbance� to� small
cetaceans.
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During� the� fifth� Meeting� of� the� Advisory� Committee� in� April� 1998,� the� United
Kingdom� presented� a� set� of� “Guidelines� for� Minimizing� Acoustic� Disturbance� to� Marine
Mammals� from� Seismic� Surveys.”187 � These� Guidelines,� drawn� up� in� 1994,� are� attached
as� mandatory� conditions� on� all� new� licenses� issues� by� the� UK� government.188

During� the� sixth� Meeting� of� the� Advisory� Committee� in� April� 1999,� it� was� noted
that� the� UK� Guidelines� were� frequently� used� by� seismic� contractors� working� in� other
areas.� Nonetheless,� the� Committee� recommended� that� other� parties� should� apply� similar
guidelines.� The� Committee� further� noted� that� to� provide� guidance� for� the� adoption� of
mitigation� measures,� the� abundance,� distribution,� and� behavior� of� cetaceans� should� be
further� investigated� to� review� their� seasonal� and� regional� variation.189

The� UK� Guidelines� apply� to� all� marine� mammals,� and� all� surveys� using� higher
energy� seismic� sources� should� comply� with� these� Guidelines.� The� Guidelines� are� in-
tended� to� prevent� direct� physical� harm� to� marine� mammals� and� not� any� possible� long-
term� effects.� The� Guidelines� provide� that� beginning� at� least� 30� minutes� before� the� com-
mencement� of� any� use� of� seismic� sources,� checks� should� be� made� as� to� whether� any
marine� mammals� are� within� 500� meters.� If� marine� mammals� are� present,� the� start� of
seismic� sources� should� be� delayed.� Where� equipment� allows,� power� should� be� built� up
slowly� to� give� adequate� time� for� marine� mammals� to� leave� the� vicinity.� There� should� be
a� soft� start� every� time� airguns� are� used,� even� if� no� marine� mammals� have� been� sighted.
Throughout� the� survey,� the� lowest� practicable� power� levels� should� be� used.190

The� United� Kingdom� has� also� presented� to� ASCOBANS� Guidelines� concerning� dis-
turbance� of� cetaceans� from� whale-watching� operations� and� recreation� at� sea.� These� Guide-
lines� contain� precautionary� measures� to� minimize� disturbance� of� cetaceans.191 � The� mea-
sures� request� operators� of� whale-watching� and� recreational� vessels,� inter� alia,� to� avoid
making� unnecessary� noise� which� might� interfere� with� the� species’� ability� to� use� echolo-
cation� to� detect� prey� and� to� communicate� with� each� other.� They� also� request� maintain-
ing� a� steady� and� slow� speed� to� reduce� noise� disturbance� and� to� maintain� propellers� and
engines,� and� to� use� (where� possible)� boats� with� low� engine� noise� (e.g.,� electric� boats).
At� its� sixth� Meeting� the� Advisory� Committee� recommended� that� guidelines� to� minimize
disturbance� from� these� sources� should� be� developed� in� other� countries.192

Another� source� of� acoustic� disturbance� discussed� within� the� framework� of� ASCOBANS
are� high-speed� ferries.193 � Apart� from� the� collection� and� review� of� information,� no� fur-
ther� action� has� been� taken� thus� far.194

Conclusions

This� analysis� suggests� that� international� law� is� highly� relevant� for� the� issue� of� acoustic
pollution.� As� a� form� of� energy,� sound� falls� under� the� definition� of� pollution� of� the
marine� environment� contained� in� the� LOS� Convention� and� most� relevant� regional� instru-
ments.� Moreover,� several� global� and� regional� instruments� for� the� conservation� of� marine
species,� ecosystems,� and� habitats� also� have� the� potential� to� deal� with� this� issue,� as� some
have� already� done.

The� LOS� Convention� formulates� several� general� duties� for� the� protection� and� preser-
vation� of� the� marine� environment,� which� must� be� taken� into� account� for� activities� involv-
ing� the� introduction� of� sound� into� the� oceans.� These� obligations� include� the� duties� to
protect� the� marine� environment� from� acoustic� pollution;� to� prevent� it� from� occurring;� to
act� with� precaution,� and� to� carry� out� assessment� procedures� before� starting� new� activities.

In� fulfilling� these� obligations,� states� must� take� into� account� the� requirements� and
limitations� imposed� upon� them� by� international� law.� The� LOS� Convention� prescribes� to
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what� extent� states� have� to� take� into� account� internationally� agreed� upon� rules� to� regulate
specific� sources� of� marine� pollution.� Moreover,� international� law� limits� the� possibilities
of� states� to� unilaterally� regulate� some� sources� of� pollution,� in� particular,� pollution� from
foreign� vessels� or� aircraft� in� their� maritime� zones.� As� was� indicated,� this� probably� is� less
of� a� problem� in� respect� of� foreign� aircraft� than� with� regard� to� foreign� vessels.

The� IMO� is� the� competent� organization� to� address� vessel-source� pollution� at� the
international� level.� Certain� aspects� of� acoustic� pollution� from� vessels� can� be� regulated
under� a� number� of� instruments� adopted� within� the� framework� of� the� IMO.� The� PSSA
concept� offers� a� possibility� to� take� these� different� instruments� into� account� in� an� inte-
grated� manner.� One� important� limitation� in� addressing� vessel-source� pollution,� however,
is� that� MARPOL� 1973/78� only� applies� to� pollution� caused� by� substances,� not� by� energy.
This� excludes� the� adoption� of� measures� (e.g.,� CDEM� standards)� under� MARPOL� 1973/
78� that� would� limit� sound� emissions� from� ships.

International� agreements� dealing� with� the� conservation� of� marine� species,� ecosys-
tems� and� habitats� and� the� protection� of� the� marine� environment� also� offer� opportunities
to� deal� with� acoustic� pollution.� Efforts� under� such� instruments� can� be� directed� towards
identifying� which� species,� ecosystems,� and� habitats� are� most� affected� by� noise,� after
which� suggestions� can� be� presented� for� mitigation� measures.� The� example� of� ASCOBANS
indicates� that� these� instruments� also� provide� an� appropriate� platform� for� adopting� a� ho-
listic� approach� to� various� threats� posed� to� these� species� and� ecosystems.

One� important� strategy� that� can� be� used� to� treat� acoustic� pollution� is� the� establish-
ment� of� marine� protected� areas.� The� establishment� of� such� areas� should� be� based� on� an
overall� assessment� of� all� threats� to� the� species,� habitats,� or� ecosystems� concerned,� and
acoustic� pollution� could� be� one� of� the� various� issues� to� be� taken� into� consideration� in
such� an� integrated� approach.� Such� an� approach� is� preferable� over� one� that� would� only
consider� the� impact� of� different� pollutants� on� an� individual� basis.� Regional� agreements
for� the� protection� of� the� marine� environment� offer� a� suitable� framework� in� which� most
measures� could� be� adopted� to� effectively� protect� specific� marine� areas.� In� cases� of
vessel-source� pollution,� IMO’s� involvement� would� be� required.195

Up� until� now,� most� actions� at� the� international� level� have� been� primarily� directed
towards� incidental,� rather� than� continuous,� sources� of� noise.� The� relevant� legislation� and
guidelines� provide� restrictions� on� the� activities� to� prevent� physiological� harm� or� other
direct� disturbance� of� marine� species,� either� in� general� or� in� designated� (protected)� areas.
Actions� now� being� regulated� include� whale-watching� activities,� seismic� surveys,� and,� to
some� extent,� shipping� and� the� use� of� aircraft.� To� fully� address� the� adverse� effects� of� noise
on� the� marine� environment,� it� will� also� be� necessary� to� look� at� the� long-term� impact� on
species,� ecosystems,� and� habitats.� Appreciating� this,� acoustic� pollution� in� the� marine
environment� is� clearly� an� issue� whose� solution� remains� to� be� found� in� the� coming� decades.
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