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Bowhead whales are the longest-lived 
mammal on Earth (> 200 years) and are 
the only baleen whale living year-round in 
the Arctic. Both populations in the North 
Atlantic are still recovering from past 
commercial whaling. Because of their low 
population numbers, slow reproductive 
�U�D�W�H���D�Q�G���U�H�O�L�D�Q�F�H���R�Q���G�L�Š���H�U�H�Q�W���V�H�D�V�R�Q�D�O��
habitats, they are vulnerable to climate 
change. Increased shipping, mining 
and hydrocarbon exploration in the 
region are additional threats to these 
populations. 431
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second largest animal on Earth.
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North Atlantic right whales are Critically 
Endangered. Warming in the Gulf
of Maine is pushing the population 
further north to feed in the Gulf of Saint
�/�D�Z�H�U�H�Q�F�H�����&�D�Q�D�G�D���D���P�D�M�R�U���V�K�L�S�S�L�Q�J
route. Fishing gear entanglements and
�V�K�L�S���V�W�U�L�N�H�V���U�H�P�D�L�Q���W�K�H���P�D�M�R�U���W�K�U�H�D�W�V���W�R
the population. More than 80 per cent of
right whales have been entangled at 
least once in their lifetime between 
seasonal feeding grounds in the Canada 
and breeding areas in the Southern US.
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The Azores is an oasis in the middle of the 
Atlantic for a range of cetaceans where 
�������G�L�Š���H�U�H�Q�W���V�S�H�F�L�H�V���K�D�Y�H���E�H�H�Q���U�H�S�R�U�W�H�G����
�L�Q�F�O�X�G�L�Q�J���E�O�X�H�����‹���Q�����D�Q�G���V�S�H�U�P���Z�K�D�O�H�V�����%�H�F�D�X�V�H��
of productive oceanographic processes, it is a 
hotspot for whales and dolphins.

Whale illustrations © Uko Gorter
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NORTH ATLANTIC OCEAN

CONSERVATION EMERGENCY: NORTH ATLANTIC 
RIGHT WHALES
In 2020, the IUCN listed North Atlantic right whales 
(Eubalaena glacialis) as Critically Endangered (previously 
listed as Endangered), highlighting the gravity of the 
extinction crisis facing this species.342 Since 2017, 50 animals 
were recorded as dead or seriously injured and likely to die 
from their injuries.343 In 2020, the population was at its 
lowest in nearly 20 years at 336 animals, a dropped of 8 
percent from 2019.344 

Prior to 2011, North Atlantic right whales were on a slow but 
steady recovery from centuries of whaling with an increase 
in abundance at about 2.8 per cent per annum from 270 
individuals in 1990 to 483 in 2010.345 But since, the species 
is on a downward trajectory and scientists now warn that 
they may go extinct in less than 30 years.346,347  To recover, 
less than one right whale each year can die from human 
interaction across the species range in both Canada and the 
United States (US).348 

CONSERVATION CHALLENGES
Fishing gear entanglements and ship strikes remain the 
major threats to the population, but warming oceans 
precipitated changes and exacerbated the problem. 
More than 80 per cent of photographed whales had been 
entangled at least once in their lifetime.349 Sublethal 
chronic entanglement stress is affecting long-term health 
of the population with North Atlantic right whales’ average 
body length shrinking by a metre or more since the early 
1980s.350 As wounded animals have less energy to devote 
for growth and reproduction, even calves nursing from 
entangled mothers are smaller.350 Recent research reports 
North Atlantic right whales are in poor health compared to 
southern right whales due to these multiple stressors which is 
impacting their overall reproductive success and recovery.351 

North Atlantic right whales’ migration and feeding behaviour 
follow the distribution and abundance of their preferred 
food source – copepods of the genus Calanus and more 
specifically, Calanus finmarchicus.352,353 These large whales 
need to feed on high-density patches of copepods to ensure 
their daily energetic demand; an average-sized adult 
(about 40 tons) must consume approximately 100 million 
copepodites each day.354 In 2010, warming seas in the Gulf of 
Maine led to a sudden environmental shift causing decreases 

CONSERVATION OPPORTUNITIES AND 
SOLUTIONS
Mixed management of fishing and shipping 
Over the past twenty years, large-scale management efforts 
were developed in both the United States and Canada, 
including moving shipping lanes away from critical habitats. 
These included shifts in traffic separation schemes (Bay of 
Fundy, 2003 and Boston, 2007), designation of voluntary 
Area to Be Avoided (ATBA) (Roseway Basin, 2007 and 
Great South Channel, 2009), and seasonal and dynamic 
slowdowns (U.S. 2008). However, recent findings showed 
that compliance or cooperation for US vessel slowdowns 
have generally been low, and these regulations fell short 
of adequately protecting the whales (e.g., vessel size limit, 
exemptions, and enforcement).362 Through the Atlantic Large 
Whale Take Reduction Plan, the US has also pioneered and 
implemented several fishing requirements including seasonal 
closures and fishing gear modifications such as sinking 
groundlines and weak links for flotation and/or weighted 
devices (2007) whereas fishing measures for Canada have 
historically been largely insufficient.363,364 

In 2017, 12 right whales died in Canadian waters, setting a 
record high of human-caused mortalities, and prompting 

in the abundance of Calanus 355,356 pushing their distribution 
further north and causing a decline in calving rates.357,358  

Historically, North Atlantic right whales were observed 
in five major feeding grounds from Cape Cod Bay and 
Massachusetts Bay during the spring, to the Great South 
Channel during the late spring and summer, migrating to 
the Bay of Fundy and Roseway Basin in Canada during 
the late summer and autumn.356 Around 2015, scientists 
reported a shift of right whales northward with an increased 
presence in the Gulf of St. Lawrence, Canada – one of the 
busiest shipping lanes in the world.359 Every year, from May 
to December, about 40 per cent of the population forages 
here.360 However, climate change has caused uncertainty 
as the rest of the population is elsewhere, dispersed or in 
unfamiliar places with some areas protected and other areas 
without management. Recent findings suggest that prey 
abundance in the Gulf of St Lawrence may not be sufficient 
in most years to support successful reproduction of North 
Atlantic right whale.361  

the declaration of an Unusual Mortality Event in the 
United States and closures of lucrative fishing grounds and 
slowdowns of main shipping corridors in the Gulf of St 
Lawrence in Canada. In response, Canada quickly developed 
large-scale management measures including the use of 
dynamic and seasonal fishing closures and vessel slowdowns 
triggered by whale presence (both visually or acoustically 
detected) across the Gulf of St Lawrence and designated 
critical habitat.365 These measures are now viewed as more 
stringent (any fixed-gear fishing ground in the Gulf of St 
Lawrence may be closed from a single acoustic or visual 
detection) and more adaptable to the dynamic reality of 
North Atlantic right whale shifting range due to climate 
change. However, both countries still have work to do, 
including adopting compliant dynamic management across 
the species range and new habitat, improving gear marking,  
promptly issuing new regulations to reduce vertical lines, and 
promoting existing and emergent whale safe technologies 
such as ropeless fishing gear. 
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© Nature picture library Figure 28: An illustration of innovations designed to lower the risk of entanglement for large whales - including ropeless fishing.432 
North Atlantic right whale illustration © Uko Gorter

USE A MAXIMUM ROPE DIAMETER 
OF 5/8 INCH (16 MM)

DEPLOY FISHING GEAR MADE OF COMPONENTS 
WITH A LOW BREAKING STRENGTH
The use of polyethylene, time-tension line 
cutters or plastic links, for example, off ers a 
breaking strength of 1,700 pounds (770 kg) 
or less, which makes it easier to release an 
entangled animal.

Too large a diameter increases the 
breaking strength and complicates 
the release of an entangled 
animal, while excessively thin rope 
(1/4 inch, 6 mm) can lead to more 
severe skin injuries.

USE SINKING ROPE BETWEN TRAPS OR POTS
Sinking rope helps limit the amount of rope fl oating above the seafl oor.

USE ROPELESS GEAR
Technologies include various types 
of remote triggering devices and GPS 
positioning and recovery systems in 
order to eliminate the need for vertical 
lines.

AVOID USING SINGLE 
POT GEAR
Traps or pots can be 
deployed in series to reduce 
the number of buoys and 
the amount of rope used.

REDUCE FLOATING 
ROPE ON WATER 
Adopt good fi shing practices 
to reduce fl oating rope 
such as rope shot, Infl atable 
lift bag or simply properly 
coiling one’s rope.

seafl oor.

Fishing gear innovations designed 
to lower the risk of entanglement 
for large whales

Reducing vertical lines in the water to eliminate 
entanglement 
Several new and emerging ropeless technologies – marking 
and retrieving traps without buoys or end lines – are 
currently being explored and tested in both Canada and 
the US.366,367 The development and operational use of 
ropeless fishing has the promise to eliminate most fixed 
gear entanglements as well as allow access to closed 
fishing grounds.368 Ropeless technologies represent a more 
fundamental change for fishers. There is further development 
and testing needed to ensure that these technologies provide 
a safe, legal, practical and affordable alternative to scale up 
its use and impact in a changing climate.367 

Existing whale-safe technologies include weak ropes or weak 
breaking points (e.g. sleeves and cutters), which is based 
on evidence that ropes with breaking strengths of 1,700lbs 

could reduce the number of life-threatening entanglements 
by allowing whales to swim free more easily.369 The National 
Marine Fisheries Service requires all trap/pot gear to use 
weak links at the buoy line since the early 2000s. In Canada, 
weak rope will be mandatory by the end of 2022 followed by 
maximum rope diameters, sinking rope and reductions in 
vertical and floating rope367 whereas the US has mandated 
sinking groundlines since 2007.370 Since then, 91 per cent of 
North Atlantic right whale entanglements involves end lines 
(lines that connect bottom gear to the surface) and as such, 
the major challenge and opportunity remain to remove all 
ropes in the water column.368
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IMPROVING WHALE 
CONSERVATION THROUGH 
COOPERATIVE POLICY ACTION 
Whale conservation for the 21st century will 
require a new approach, tools and enhanced 
cooperation between communities, science, civil 
society, industry, states and intergovernmental 
bodies. We highlight some emerging 
opportunities for action to address cumulative 
impacts. We present a broad overview 
how these actions could be coordinated, 
implemented, monitored and evaluated. 

© naturepl.com / Tony Wu / WWF
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COASTAL STATES
• 30x30: Protect and conserve at least 30 per cent of our ocean by 2030. 
• Develop multi-national and regional action plans with measures to protect critical cetacean habitat. 
• Implement innovative approaches to dynamic ocean management to reduce threats to at-risk populations.
• Where possible, identify and move shipping lanes away from key whale habitats, implementing mandatory slowdown areas in major shipping lanes. 

Incorporate slow steaming where possible to reduce underwater noise and ship strikes.
• Eliminate unsustainable, unregulated and illegal take of cetaceans.

FLAG STATES
Nationalities of merchant and fishing vessels work in all sectoral fora (IMO, RFMOs, ISA) to ensure that all obligations under all relevant agreements are 
being implemented to effectively conserve cetaceans throughout their ranges.

IUCN: 
Continued identification of ritical habitats for cetaceans and monitoring 
of populations through the Species Survival Commission and the IUCN 
Red List. Through World Commission on Protected Areas, continued 
leadership in international coordination of knowledge of MPAs and 
connectivity conservation. 
KEY BIODIVERSITY PARTNERSHIP: 
Identification of KBAs for cetaceans including critical breeding, feeding 
and migration areas. WWF and partners encourages the use of KBA 
datasets to inform MPA design and for use by the private sector 
conducting business in and around these areas. 
GLOBAL GHOST GEAR INITIATIVE: 
Coastal states, private sector and civil society commit to joining this 
international initiative focused on solving the problem of lost and 
abandoned fishing gear worldwide.
SCIENCE COMMUNITY: 
The UN Decade of Ocean Science is a catalyst to provide policymakers 
with science-based solutions. Make data publicly available to inform 
decisions based on the best available knowledge. Where possible, work 
with Indigenous and local communities to co-produce new knowledge 
on cetacean migration routes and timing. 

1. GENERATING EVIDENCE-BASED KNOWLEDGE 
AND SOLUTIONS
through development of science-based conservation plans 
and strategies involving the broadest range of expertise and 
responsibilities.

IWC: Continue efforts to address bycatch, ship strikes, underwater noise, climate change and small cetacean conservation issues while coordinating member state commitments to 
conserve whales. Encourage further collaboration with relevant international bodies as well as the private sector. 
CMS: Continue to deliver coordination between range states of migratory whales, through dedicated instruments that drive effective, science-based threat reduction and conservation 
impact. 
CBD: Focus area-based conservation on networks of protected or conserved areas (through multiple mechanisms such as MPAs, OECMs), ensuring ecological connectivity and 
ecosystem function across all jurisdictions. Identify areas of ecologically or biologically significant marine areas for cetaceans based on IUCN IMMAs and KBAs, which include areas both 
within EEZs and beyond national jurisdiction.

UN BBNJ:
Finalize negotiations of and implement an ambitious new global treaty 
to drive enhanced cooperation to ensure conservation and sustainable 
use of biodiversity in areas beyond national jurisdiction in 2022. 
Crucially, the treaty needs to establish a process for the designation  
of MPAs.
REGIONAL SEAS ORGANIZATIONS/TREATIES: 
Increase cooperation to co-design and implement science-based 
regional management plans for cetaceans to allow populations to 
recover and thrive.
NEW GLOBAL PLASTICS TREATY: 
Include elimination of lost and abandoned fishing gear in the global 
Plastic Treaty and by the fisheries sector.
ARCTIC COUNCIL: 
Support ArcNet’s ocean-scale ambitions and contribute to the 
establishment and effective management of a network of protected and 
conserved marine areas across the Arctic Ocean.

2. COORDINATING APPROACHES AND EFFORTS 
TO DELIVER IMPACT  
through global and regional leadership to effectively 
conserve whales using multiple jurisdictions facing threats 
from different sources. 

3. DELIVERING CONSERVATION OUTCOMES  
by ensuring relevant state and private actors take appropriate 
conservation actions both individually and collectively, particularly 
through enhanced cooperation and shared decision-making.

PRIVATE SECTOR:
Corporations and financial institutions, when setting and implementing science-
based targets for nature, can include conservation efforts of migratory whale 
populations.
SHIPPING: 
• Invest and lead in innovation of quiet ship design and retrofitting technology 

to reduce noise impacts on cetaceans. 
• Where possible, use IMMAs and KBAs as guides and commit to move ships 

away from key whale habitats. 
• Follow existing voluntary guidelines in slowdown areas to reduce 

underwater noise and risks of ship strikes.
• In new ship builds, implement quiet design standards and retrofit older 

vessels to reduce underwater noise pollution.
FISHING
Make commitments to enhanced observation and Remote Electronic Monitoring 
of fisheries and implementing innovations in gear types to eliminate bycatch 
and adhere to (voluntary) closures.
COASTAL DEVELOPMENT, INFRASTRUCTURE & EXTRACTIVE INDUSTRIES: 
Follow the mitigation hierarchy with focus on the ‘avoid’ step to prevent 
destruction or degradation of whale habitats and corridors, including impacts 
such as underwater noise.

UNFCCC: Protect and restore whale populations as a nature-based solution to combat climate change and enhance ocean productivity. 
RFMOs: Implement national and regional cetacean management plans as part of efforts to reduce bycatch and allow populations to recover and thrive.
CCAMLR: Deliver commitment to implement a network of MPAs to safeguard key habitats for migratory whales and critical foraging habitat in the 
Southern Ocean.
IMO: Implement guidelines to reduce impacts of underwater noise and shipstrikes to ensure effective implementation by the shipping industry. 

A PATHWAY FOR IMPROVING WHALE CONSERVATION THROUGH COOPERATIVE POLICY ACTION

1

2

3

ENHANCED 
COOPERATION
Monitoring and evaluation 

of effectiveness of 
conservation outcomes
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International Whaling Commission (IWC) 
The IWC is an intergovernmental organization charged with 
delivering the International Convention for the Regulation 
of Whaling. The convention (1946) and its protocol (1956) 
established an international regulatory system for whaling 
that was intended to ensure effective conservation of 
commercially exploited great whale populations. The IWC 
has a secretariat, based in Cambridge, UK, that supports 
the work of the Commission and its subsidiary bodies. The 
secretariat is tasked with implementing the Commission’s 
decisions through management measures, among other 
things, to protect threatened species, designate specific 
areas as sanctuaries, set catch limits and minimum sizes, 
ensure protection of calves and females accompanied by 
calves, document threats, recommend required research 
and conservation measures, compile statistics and biological 
records, coordinate funding scientific research, and publish 
scientific results.429,430 

The mission of the IWC is as follows: “The IWC is the 
global body charged with the conservation of whales and 

KEY ORGANIZATIONS, CONVENTIONS AND TREATIES FOR 
ENHANCED COOPERATION TO DEVELOP SCIENCE-BASED 
CONSERVATION PLANS AND STRATEGIES TO DELIVER 
CONSERVATION OUTCOMES 

Currently, the IWC has both a Scientific Committee and a 
Conservation Committee, as well as several working groups 
with world-leading experts designing innovation solutions. 
The IWC’s ship strikes working group developed its 2017–
2020 strategic plan to mitigate the impacts of ship strikes 
on the cetacean populations. In 2016, the IWC endorsed 
the Bycatch Mitigation Initiative with the goal of identifying 
conservation priorities, furthering the testing innovation in 
fishing gear and methods, sharing of expertise and engaging 
with other relevant organizations.

IWC does not regulate small cetacean hunts. However, it is 
engaged in a range of research and conservation programmes 
focused on small cetaceans.  In 2015, the Small Cetacean Task 
Team initiative was launched.  Task Teams are designed to 
instigate urgent action when a significant and swift decline 
has been observed in a small cetacean population or species.  
So far, four task teams have formed, each working closely and 
flexibly with local experts on the ground.

the management of whaling. The IWC currently has 88 
member governments from countries all over the world. The 
Commission’s role has expanded since its establishment in 
1946. In addition to regulation of whaling, today’s IWC works 
to address a wide range of conservation issues including 
bycatch and entanglement, ocean noise, pollution and debris, 
collision between whales and ships, and sustainable whale 
watching.”371

In 1982, the IWC decided to stop commercial whaling on all 
whale species and populations from the 1985/1986 season 
onwards. The commercial whaling moratorium remains in 
place today, although some nations still conduct commercial 
whaling - Japan (which is no longer a member of the IWC), 
Norway and Iceland. Two whale sanctuaries have been 
created under the framework of the International Convention 
for the Regulation of Whaling: the Indian Ocean Sanctuary 
(1979) and the Southern Ocean Sanctuary (1994). The latter 
includes the waters around Antarctica, the main feeding area 
for great whales in the southern hemisphere.

WWF continues to support the IWC as the global body with 
primary responsibility for the conservation of whales and the 
management of whaling, and urges increased collaboration 
with other organisations and conventions, with the mandate 
to promote biodiversity and reduce threats to cetaceans. 
We support IWC efforts to address bycatch, ship strikes, 
underwater noise, and small cetacean conservation issues, 
the strengthening of the IWC Scientific and Conservation 
Committees, other conservation-based initiatives of the IWC, 
and developing Conservation Management Plans for the most 
endangered whales and small cetaceans. 
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Convention on the Conservation of Migratory 
Species of Wild Animals (CMS)
This convention was adopted in 1979. Parties of the 
Convention recognize the need to adopt appropriate 
measures for the conservation of migratory species and 
their habitats. The convention provides strict protection for 
endangered migratory species listed in Appendix I, where 
most species of baleen whales, the sperm whale and several 
species of dolphins are included. Appendix II contains 44 
cetacean species that are considered to have an unfavourable 
conservation status, such as both minke whale species and 
several harbour porpoise populations (including the Baltic).372

Currently there are 131 countries that are signatories to this 
agreement. 

Primary principles of the CMS are that states are the 
protectors of the migratory species that live within or pass 
through their jurisdictions, and international cooperation of 
states is essential for the conservation of migratory species.373

The convention has issued several resolutions related 
to whale and dolphin conservation, management, meat 
consumption, whale-watching and guidance of bycatch 
reduction. Recently, CMS published guidelines for the 
safe and humane handling and release of bycaught small 
cetaceans from fi shing gear.374 

CMS acts as a framework convention, separately providing 
legally binding international instruments and other 
agreements between range states for migratory species. In 
the fi eld of marine mammals, three agreements have been 
developed for the conservation of whales and dolphins: 

1. Agreement on the Conservation of Small Cetaceans of 
the Baltic, Northeast Atlantic, Irish and North Seas 
(ASCOBANS);  

2. Agreement on Conservation of Cetaceans of the Black 
Sea, Mediterranean Sea and contiguous Atlantic Area 
(ACCOBAMS); and  

3. Memorandum of Understanding for the Conservation of 
Cetaceans and their Habitat in the Pacific Islands Region. 

Convention on Biological Diversity (CBD)
This convention was signed in Rio de Janeiro in 1992. 
Through the CBD, the world community has recognized 
the negative eff ects of the loss of biological diversity on the 
quality of life, the survival of humanity and life in general 
on the planet. The convention addresses diff erent aspects 
related to marine and coastal biodiversity such as invasive 
species, protected areas and an ecosystem approach, among 
others. Over the last 10 years the CBD has been leading a 
process to identify ecologically or biologically signifi cant 
areas (EBSAs), which include areas both within EEZs and 
beyond national jurisdictions. In addition, the Sustainable 
Ocean Initiative seeks to bring together key actors in RSCAP 
and RFMO networks to help strengthen cooperation between 
member states to more eff ectively deliver ecosystem-based 
management.375 

Figure 29: EBSAs globally. See Appendix 3 for more information. 

In establishing the EBSA identifi cation process, states were 
clear that the CBD’s role should be limited to marshalling the 
science and then passing on the information to Parties to the 
Convention and international bodies with the competency 
to take sectoral management action (RFMOs, IMO and 
International Seabed Authority – ISA – for areas beyond 
national jurisdiction).  

The EBSA identifi cation process involves maintaining a 
set of eligibility criteria, holding regional scientifi c expert 
workshops to describe qualifying areas, and preparation 
of workshop reports that can then be used by the CBD 
Conference of the Parties (COP) to formally identify areas 
for inclusion in its EBSA repository. These reports upon 
which identifi cation was based can then be passed on to the 
relevant states and bodies to inform their work in exercising 
their management responsibilities and can contribute to the 
conservation and protection of critical habitats for whales 
and their prey species. 

Insofar as the CBD is a “universal” treaty, eff ective 
coordination between IWC, CMS and CBD has the potential 
to engage more states than just those party to CMS or IWC. 
This is an important consideration given the extent to which 
coastal states need to be involved in the development and 
implementation of whale conservation and recovery plans 
with respect to their management of fi sheries within their 
EEZs (for shipping, collective decision-making through IMO 
remains the principal approach to management). 

While the Aichi Biodiversity targets of protecting 10 per cent 
of our ocean by 2020 were missed, there is growing optimism 
and momentum that we can work toward a new target of 30 
per cent protected areas and OECMs by 2030, as cited by the 
Kunming Declaration by the CBD in 2021.376

A new UN treaty on Biodiversity Beyond National 
Jurisdiction (BBNJ) 
The global ocean can be divided into areas within the national 
jurisdiction of states (national waters), usually extending 200 
nautical miles (370km) off shore, and those in international 
waters, called Areas Beyond National Jurisdiction (ABNJ). 
Approximately 61 per cent of the sea surface is defi ned as 
ABNJ. Whale conservation in ABNJ is highly challenging 
since: 

• marine mammals are highly mobile and often occur in the 
open ocean;377 

• there is still limited knowledge of the distribution of many 
species; and 

• only limited mechanisms exist for conservation and 
management in these areas.378,379

Although it is still a legal instrument in development, the 
new agreement on Biodiversity Beyond National Jurisdiction 
(BBNJ) will lay the foundations for the future management of 
marine biodiversity in ABNJ. The objective of this agreement 
is “to ensure the long-term conservation and sustainable 
use of marine biological diversity of areas beyond national 
jurisdiction through eff ective implementation of the relevant 
provisions of the Convention and further international 
cooperation and coordination”.380 The agreement is based 
on several principles such as common heritage, equity, 
precaution, ecosystem and integration approaches. There are 
four main components to this agreement: 

1. Marine genetic resources, including questions on the 
sharing of benefits; 

2. Area-based management tools, including MPAs; 
3. Environmental impact assessments; and 
4. Capacity-building and transfer of marine technology.  

A strong BBNJ agreement is essential because whale 
migration can occur between ABNJ and national waters and 
is subject to a variety of threats, thus protection measures 
are needed to address cumulative impacts. For whale 
conservation and recovery, having an international body 
with the competency to designate MPAs in ABNJ is a key 
ambition.

The agreement can provide the framework for the “enhanced 
cooperation” needed between states and international bodies 
to ensure the conservation and recovery of whales. As whales 
migrate across jurisdictions, a large number of individual 
coastal, fl ag and port states are involved and these need to 
share the ambition if eff ective action is to be taken with the 

myriad of sub-regional, regional and global bodies across 
multiple sectors of maritime activity.  

This new agreement will complement existing international 
agreements dealing with high seas fi sheries, deep-sea mining 
(should it be allowed to occur), pollution and conservation, 
and will therefore set the basis for a holistic, integrated and 
ecosystem-based governance of the ocean. 

A Conference of the Parties (COP), likely to be established by 
the BBNJ agreement, would have the responsibility to foster 
enhanced cooperation not only between states but between 
the bodies established by various other agreements. This 
would address a key concern of states that “silo” decision-
making by sectoral bodies is unhelpful to achieve necessary 
conservation and cooperation outcomes.  

WWF is proposing that the BBNJ COP be given the power 
of delegation to establish regional arrangements that would 
be given the mandate to implement the provisions of the 
BBNJ agreement (including designating high seas MPAs 
and facilitating enhanced cooperation). Such a regional 
delegation of global responsibilities would be done in 
response to a request from states with an interest in the 
conservation and sustainable use of ABNJ biodiversity in that 
region, where “region” is at the scale of ocean basins – seven 
globally – being the scale at which ecological, commercial and 
diplomatic interests best align. 
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International Maritime Organization (IMO) 
agreements
The IMO Is the United Nations’ specialized agency with 
responsibility for the safety and security of shipping and the 
prevention of marine and atmospheric pollution by ships. 
In the framework of the IMO, countries have signed 51 
binding agreements, 21 of which are related to environmental 
issues such as water and air pollution, dredging and 
invasive species, among others. The Marine Environment 
Protection Committee (MEPC) is the technical body on 
marine pollution-related matters. The MEPC incorporated 
the issue of ship strikes of cetaceans in 2009, elaborating a 
guidance document to minimize the risk of ship strikes with 
cetaceans.381 

The IMO has also designated Particularly Sensitive Sea Areas 
(PSSAs) to protect vulnerable ecosystems from shipping 
in the Great Barrier Reef, Australia (1990), including the 
Torres Strait (2005) and southwest coral Sea (2015); the 
Sabana-Camagüey Archipelago, Cuba (1997); Malpelo 
Island, Colombia (2002); the sea around the Florida 
Keys, United States (2002); the Wadden Sea, Denmark, 
Germany, Netherlands (2002); Paracas National Reserve, 
Peru (2003); Western European Waters (2004); Canary 
Islands, Spain (2005); the Galápagos Archipelago, Ecuador 
(2005); the Baltic Sea area, Denmark, Estonia, Finland, 
Germany, Latvia, Lithuania, Poland and Sweden (2005); the 
Papahānaumokuākea Marine National Monument, United 
States (2007); the Strait of Bonifacio, France and Italy (2011); 
the Saba Bank, in the northeastern Caribbean area of the 
Kingdom of the Netherlands (2012); the Jomard Entrance, 
Papua New Guinea (2016); and the Tubbataha Reefs Natural 
Park, the Sulu Sea, Philippines (2017).382 

The IMO has associated protective measures that can 
be applied within designated PSSAs. They are aimed at 
preventing, reducing or eliminating threats to the area and 
may include ship routing and reporting systems, pilotage 
regimes or vessel traffic services.383 

In 2014, the IMO MEPC adopted a set of guidelines on the 
reduction of underwater noise from commercial shipping. 
In June 2021, the IMO MEPC agreed to a new work item to 
review these guidelines and identify next steps, with a target 
completion year of 2023 (MEPC 76/WP.1/Rev.1).384  

United Nations Framework Convention on 
Climate Change (UNFCCC)
The UNFCCC is the United Nations entity supporting the 
global response to climate change. It supports a complex 
architecture that serves to advance the implementation 
of the convention, the Kyoto Protocol (1997) and the 
Paris Agreement (2015). In 2019, the Intergovernmental 
Panel on Climate Change, at the request of the UNFCCC, 
published its Special Report on the Ocean and Cryosphere, 
a synthesis report bringing together current knowledge and 
understanding. 

Besides being impacted by climate change, whales are also 
an important solution to combat climate change by acting 
as carbon sinks.2 This can occur directly through whale 
falls, as on average a single large whale is estimated to store 
an equivalent of 33 tons of carbon in its body. The other 
route is stimulating phytoplankton growth by fertilization 
through whale feces, both through vertical (diving) and 
horizontal (migration) movement.25 Globally, phytoplankton 
is estimated to capture 40 per cent of carbon emissions and 
produce 50 per cent of oxygen. In this way, recovering whale 
numbers could help restore nutrient cycling and thereby 
increase ocean productivity, including carbon capture.385 

This demonstrates that investing in whale conservation is a 
nature-based solution.  
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International Union for the Conservation of 
Nature (IUCN)
IUCN is unique among intergovernmental bodies in 
that membership is open to both government agencies 
of states and non-government organizations. It holds its 
congress every four years where negotiation and adoption 
of resolutions sets policy and strategic direction for the 
executive delivered through various programmes and the 
work of its expert commissions. During the last Congress, 
started in October 2020 and fi nalised in September 2021 
due to the COVID-19 pandemic, several motions were passed 
supporting the conservation of ecological corridors.386–390  

The IUCN congress, programmes and commissions provide 
the principal global framework through which the world’s 
conservation community organizes its work and sets its 
directions, especially in addressing emerging issues. 

KEY ACTORS IN ENHANCED COOPERATION TO DEVELOP 
SCIENCE-BASED CONSERVATION PLANS AND STRATEGIES 
TO DELIVER CONSERVATION OUTCOMES 

Key IUCN networks critical to inform conservation outcomes 
include the following: 

• IUCN World Commission on Protected Areas (WCPA): 
The commission develops knowledge-based policy, advice 
and guidance on the full suite of issues surrounding 
protected areas through the establishment of specialist 
groups and task forces. It brings together global experts to 
find solutions for programme priorities, including global 
protected area standards and best practice guidelines. 
IUCN-WCPA Best Practice Protected Area Guidelines 
are the world’s authoritative resource for protected 
area managers. The guidelines also assist national 
governments, protected area agencies, non-government 
organizations, communities and private sector partners in 
meeting their commitments and goals, and especially the 
Convention on Biological Diversity’s Programme of Work 
on Protected Areas.391

Figure 30: Current IMMAs worldwide. See Appendix 3 for more information. 

• International Marine Mammal Protected Areas Task 
Force: Important Marine Mammal Areas (IMMAs) are a 
tool developed by the Marine Mammal Protected Areas 
Task Force of the IUCN Species Survival Commission 
and World Commission on Protected Areas.392,393 IMMAs 
highlight areas that are important for one or more marine 
mammal species and have the potential to be managed 
for conservation. In this context, “important” means “any 
perceivable value, which extends to the marine mammals 
within the IMMA, to improve the conservation status 
of those species or populations”. IMMAs thus provide 
an objective and consistent framework to identify the 
most critical marine mammal habitats to prioritize their 
conservation and inform the designation and management 
of networks of MPAs.263 

• IUCN Species Survival Commission Cetacean Specialist 
Group (SSC-CSG): Since the 1960s, the Cetacean Specialist 
Group (CSG) has played a major role in identifying 
conservation problems for the world’s whales, dolphins 
and porpoises. It functions as a catalyst, clearing 
house and facilitator for cetacean-related research and 
conservation action with more than 140 members. The 
guiding premise is that conservation ultimately depends 
on good science, and the group’s credibility and value are 
based on maintaining high standards of scientific rigor.394 

• IUCN Red List: Of particular note where the great 
whales are concerned is the IUCN’s longstanding role 
in maintaining the Red Lists of Threatened Species. It 
remains the world’s authority on such matters and is 
critical to monitoring cetacean populations. Currently, out 
of the 90 recognised cetacean species, 4 are designated as 
Critically Endangered, 11 as Endangered, 7 as Vulnerable, 
10 as Near Threatened, 49 as Least Concern and 9 as Data 
Deficient.395 

Migratory Connectivity in the Ocean (MiCO)
The distributions of migratory species in the ocean span 
local, national and international jurisdictions. Across these 
ecologically interconnected regions, migratory marine species 
interact with anthropogenic stressors throughout their lives. 
Innovations in animal tracking technology are changing the 
way we think about how the world’s oceans are connected 
and about the migratory connectivity of populations and 
species.373

MiCO is a consortium of more than 50 organizations led 
by the Marine Geospatial Ecology Lab (MGEL) of Duke 
University, developing an extensive open-access system with 
the end goal of connecting global processes with actionable 
knowledge on migratory connectivity to inform worldwide 
conservation and sustainable use eff orts. These data continue 
to broaden our understanding of the connectivity generated 
by migratory marine species – the critical habitats they 
depend on throughout their life cycles, and the pathways 
between them. 

However, while the amount of data continues to grow 
exponentially, eff orts to synthesize and provide access to 
information on migratory connectivity for management and 
policy has lagged behind. By transforming these data into 
actionable knowledge, MICO is hoping to provide data for 
international management and policy frameworks to aid in 
the conservation and sustainable use of migratory species.396
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Marine Protected Areas (MPAs) 
MPAs are conservation tools intended to protect biodiversity, 
promote healthy and resilient marine ecosystems, and provide 
societal benefi ts.18  

Within national waters, MPAs have been a powerful tool for 
reducing habitat loss, preserving biodiversity and increasing 
nature’s resilience to multiple stressors, including climate 
change, for several decades.397–399

Global policymakers had pledged to protect 10 per cent of the 
world’s marine and coastal areas by 2020 as part of the UN 
Sustainable Development Goals framework. However, the 
global coverage of MPAs is, in November 2021, only 7.91 per 
cent of the ocean.400 Further, activities like fi shing are still 
allowed in many MPAs, limiting their eff ectiveness.401 Strongly 
or fully protected areas cover only 2.7 per cent of the ocean. The 
IUCN recommends that 30 per cent of the ocean be protected 
from extractive activities391 as a way to support better climate 
change mitigation and nature conservation.402

SOME AREA-BASED MANAGEMENT TOOLS THAT 
COLLECTIVELY WILL SECURE IMPORTANT OCEAN 
HABITATS AND BLUE CORRIDORS 

WWF is collaborating with many stakeholders to protect 
30 per cent of our global ocean by 2030 through eff ectively 
and equitably managed, ecologically representative and 
well-connected systems of marine protected areas and 
other eff ective area-based conservation measures.391 These 
include ensuring that the areas traditionally and collectively 
governed by indigenous peoples and local communities are 
appropriately recognized and secured and their right to free, 
prior and informed consent is respected.  MPAs are often 
referred to as a nature-based solution to support global 
eff orts toward climate change adaptation and mitigation.40,403 

MPAs can be more easily created by governments in national 
waters where there are dedicated legal and enforcement 
systems in place. On the high seas, it is more diffi  cult 
to create MPAs due to the complex legal framework in 
place.379,404 As such, the percentage of MPAs created within 
national waters is much higher than that for ABNJ.405

National waters represent 39 per cent of the global ocean and 

at present, 17.21 per cent of these waters are designated as 
MPAs. In contrast, only 1.18 per cent of ABNJ, which makes 
up the remaining 61 per cent of the global ocean, has been 
established as protected areas.  

At present, international discussions are underway to 
establish ways of simplifying the process to create MPAs in 
ABNJ.400 Nonetheless, there are already some MPAs in ABNJ. 
CCAMLR has committed to the creation of a representative 
system of MPAs throughout the Southern Ocean, where 
WWF is currently working with partners to secure high-seas 
MPAs. This already includes one of the world’s largest MPAs 
– the Ross Sea Region MPA.400,406

Additionally, there are increasing calls for mobile MPAs, 
whose boundaries are dynamic across space and time. 24,407,408

These could be especially eff ective for migratory species like 
whales.  

Dynamic management tools include the designation of 
seasonal management areas where only certain types of high-
risk activities are regulated during the times of year when 
the target cetacean population is present and/or engaged in 
behaviours critical to their life cycle or survival.1,299 Examples 
include “time-area closures”, where high-risk areas are closed 
to fi shing at certain times. These and other management 
options can be targeted to reduce impacts of shipping 
(ship strikes, underwater noise) and fi sheries bycatch, thus 
protecting critical habitats.

Other Eff ective Area-based Conservation 
Measures (OECMs) 
The CBD defi nes an OECM as “a geographically defi ned 
area other than a Protected Area, which is governed and 
managed in ways that achieve positive and sustained long-
term outcomes for the in-situ conservation of biodiversity 
with associated ecosystem functions and services and where 
applicable, cultural, spiritual, socio–economic, and other 
locally relevant values”.409 In-situ conservation means the 
conservation of ecosystems and natural habitats and the 
maintenance and recovery of viable populations of species in 
their natural surroundings and, in the case of domesticated 
or cultivated species, in the surroundings where they have 
developed their distinctive properties.  

In many cases, the diff erence between an OECM and a 
protected area relates to its objectives: a protected area 
must have biodiversity conservation as a primary objective, 
whereas an OECM must deliver biodiversity conservation 
regardless of its primary objectives. Like protected areas, 
OECMs can align with any of the IUCN governance types.410 

Because this defi nition was only recently adopted, most 
countries have not yet provided data to the World Database 
on OECMs. The challenge for governments and other 
stakeholders will be in identifying OECMs, and supporting 
them to maintain their conservation benefi ts in the long 
term.411,412 
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Key Biodiversity Areas (KBAs) 
Key Biodiversity Areas (KBAs) are the most important places 
in the world for species and their habitats. Faced with a 
global environmental crisis we need to focus our collective 
eff orts on conserving the places that matter most. The KBA 
Programme supports the identifi cation, mapping, monitoring 
and conservation of KBAs to help safeguard the most critical 
sites for nature on our planet – from rainforests to reefs, 
mountains to marshes, deserts to grasslands and to the 
deepest parts of the oceans.413

The Key Biodiversity Area Partnership – an ambitious 
partnership of 13 global conservation organizations – is 
helping prevent the rapid loss of biodiversity by supporting 
nationally led eff orts to identify these places on the planet 
that are critical. 

By mapping these most important sites on Earth, and 
providing information about the wildlife living there, private 
industry, governments and other stakeholders can make the 
best decisions about how to manage that land (or waters), 
where to avoid development, and how best to conserve and 
protect the animals and plants for which the sites are so 
important.414 

For cetaceans in particular it is crucial that key breeding, 
migration and foraging areas are identifi ed. In 2021, the 
fi rst ever KBA was established for sei whales (Balaenoptera 
borealis). Ongoing research over fi ve years revealed that 
the Falkland Islands are a globally important hotspot for 
recovering populations of endangered sei whales in the 
summer months.415  

Marine spatial planning
Marine spatial planning (MSP) provides a comprehensive 
framework for the mapping and management of multiple 
uses of the marine environment (e.g. shipping, military 
training, aquaculture and fi shing) and has the potential to 
minimize environmental impacts and reduce confl icts among 
users.127,416 MSP must be based on ecological principles to 
sustain ecosystem integrity. For example, one outcome 
of decision-making should be healthy populations of top 
predators and prey species that aff ect the structure and 
stability of food webs and species that have strong eff ects on 
community structure and function.417  

Spatially explicit risk assessments are a basic requirement of 
MSP because they link the distribution of these key species 
to the potential eff ects and distribution of anthropogenic 
activities.127 

For example, a research study assessed the risk of ships 
striking humpback whales, blue whales (Balaenoptera 
musculus) and fi n whales in shipping routes off  Southern 
California (United States).127 They developed whale-habitat 
models and mapped ship-strike risk for the alternative 
shipping routes proportional to the number of whales 
predicted by the models to occur within each route. They 
found the route with the lowest risk for humpback whales 
had the highest risk for fi n whales and vice versa. Risk to both 

species may be ameliorated by creating a new route south of 
the northern Channel Islands and spreading traffi  c between 
this new route and the existing route in the Santa Barbara 
Channel. 

Dynamic ocean management (DOM) is a type of MSP in 
which management decisions are updated in response 
to changing environmental, biological or socioeconomic 
conditions. It balances trade-off s between conservation 
and marine resource use, and will become increasingly 
important as the climate continues to change.138 Hausner 
et al. (2021) examined the same shipping route looking at 
various strategies to mitigate ship strikes with blue whales. 
These included a “daily strategy” that implemented speed 
reductions in response to whale habitat conditions on a daily 
basis, and a “seasonal strategy” that implemented speed 
reductions in response to whale habitat conditions on a 
seasonal basis – with a “fi xed strategy” that implemented 
speed reductions for a fi xed time period each year, 
irrespective of environmental conditions. They found 
reviewing data over a 17-year period, there was a clear trade-
off  between protecting whales and enabling unrestricted 
vessel activities. However, both DOM strategies improved 
outcomes compared to a fi xed vessel speed reduction period. 

Marine connectivity conservation
Connectivity conservation is widely recognized as a key 
requirement for ensuring eff ective MPA networks and 
sustaining essential ecological processes of the planet’s 
oceans. 

WHAT ARE THE TYPES OF ECOLOGICAL CONNECTIVITY?
Ecological connectivity for species: The functional movement of populations, individuals, genes, gametes and 
propagules between populations, communities and ecosystems, as well as the structural connection of non-living 
material from one location to another.  

Functional connectivity for species: A description of how well genes, gametes, propagules or individuals move 
through land, freshwater and the ocean.  

Structural connectivity for species: A measure of habitat permeability based on the physical features and 
arrangements of habitat patches and stepping stones, disturbances, and other land, freshwater or ocean elements 
presumed to be important for organisms to move through their environment. Structural connectivity is used in eff orts 
to restore or estimate functional connectivity where measures of it are lacking.  

Ecological corridors: A clearly defi ned geographical space that is governed and managed over the long term to 
maintain or restore eff ective ecological connectivity. The following terms are often used similarly: “linkages”, “safe 
passages”, “ecological connectivity areas”, “ecological connectivity zones” and “permeability areas”.  

Ecological network (for conservation): A system of core habitats (terrestrial or marine protected areas, OECMs 
and other intact natural or semi-natural areas), connected by ecological corridors, which is established, restored as 
needed and maintained to conserve biological diversity in systems that have been fragmented.420

The marine environment poses special challenges for 
connectivity conservation and has its own specialized 
scientifi c expertise, technologies and management tools. 
Marine space is unique not only in its dynamic natural 
features and processes but also in the science and 
management challenges posed by deep off -shore waters, 
linkages with land and the high seas, diff erent tenure systems 
and greater scientifi c uncertainty. However, connectivity 
research in marine systems remains much less advanced than 
for terrestrial systems and the science is less-well developed. 
The IUCN WCPA Connectivity Conservation Specialist Group 
has established the Marine Connectivity Working Group to 
address this imbalance and brings together marine experts 
from multiple disciplines to collaborate around the world.418

To design eff ective and resilient MPAs and coherent networks 
of MPAs,419 it is necessary to take into account ecological 
connectivity (generally referred to as “connectivity”), which 
allows populations to thrive and biodiversity and ecosystem 
services to be maintained.420

The IUCN recently published guidelines to improve marine 
ecological connectivity in MPA design. The CMS adopted a 
policy resolution in 2020 stating that “ecological connectivity 
is the unimpeded movement of species and the fl ow of 
natural processes that sustain life on Earth”421 and should 
be a key factor in the conservation of management units, 
including in the marine environment.420

Whale migrations demonstrate the need to protect their blue 
corridors and manage growing impacts in an ecologically 
connected network. 
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ARCNET: AN ARCTIC OCEAN NETWORK OF PRIORITY AREAS FOR CONSERVATION 
In 2021, WWF and partners launched ArcNet, a network of priority areas for marine conservation across the entire 
Arctic Ocean and adjacent seas. ArcNet refl ects the web of marine life and ecological functions across a connected 
ocean that underpins the diverse values of people in the region and beyond.424 

At the heart of the project is a purpose-built database of marine life that shows where more than 800 diff erent features 
and functions of the Arctic’s ecosystem can be found. Over four years, world-class experts specializing in Arctic species 
and ecosystems provided input on fi ve diff erent aspects of the project: marine mammals, seabirds, fi sh, sea ice biota 
and benthos (life found on the bottom of the ocean). The result of that cooperative eff ort is a proposed network based 
on comprehensive, rigorous scientifi c analysis using the best-available data.424 

THE SUSTAINABLE BLUE ECONOMY: OPPORTUNITIES AND RISKS  
The ocean is a biologically diverse and highly productive system. It is an immense source of 
materials, food, energy and ecosystem services. According to OECD projections,422 by 2030, 
the “blue economy” – defi ned as all economic sectors which have a direct or indirect link to 
the ocean – could outperform the growth of the global economy as a whole, both in terms of 
value added and employment. In the coming decade, marine energy, marine biotechnology, 
coastal tourism, transport and food production sectors could off er unprecedented 
development and investment opportunities. However, there is increasing evidence that losses 
in the ocean’s natural capital resulting from unsustainable economic activity is eroding the 
resource base on which such growth depends.423

A sustainable blue economy fi ts within the boundaries of our ocean’s ecosystems. Truly 
integrated maritime policies, adequate economic and legislative incentives, supportive 
public and private fi nancial and investment fl ows, as well as successful implementation of 
ecosystem-based MSP are all important means to help us get there. Healthy ecosystems, 
well-managed MPAs and good environmental status must be the basis for sustainable 
development, not separated from it. 

WWF works to ensure that the blue economy is tied to sustainable economies on both land 
and at sea – that is, an economy that provides social and economic benefi ts for current and 
future generations, that restores, protects and maintains diverse, productive and resilient 
marine ecosystems, and that is based on clean technologies, renewable energy and circular 
material fl ows. 
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“PROTECTING 
BLUE CORRIDORS 
FOR WHALES WILL 
HELP PROTECT 
OUR OCEANS AND 
OURSELVES”
CHRIS JOHNSON, GLOBAL LEAD
WWF PROTECTING WHALES & DOLPHINS INITIATIVE
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SPECIES AREA NUMBER OF 
TRACKS CONTRIBUTORS CITATION / SOURCE

Blue whales Eastern North 
Pacific

6 Daniel Palacios 
(Oregon State 
University)

Mate, B. R., Lagerquist, B. A. & Calambokidis, J.  Movements of North Pacific Blue Whales 
During the Feeding Season Off Southern California and Their Southern Fall Migration. 
Mar. Mamm. Sci. 15, 1246–1257 (1999). 
Bailey, H., Mate, B. R., Palacios, D. M., Irvine, L., Bograd, S. J. & Costa, D. P. Behavioural 
estimation of blue whale movements in the Northeast Pacific from state-space model 
analysis of satellite tracks. Endanger. Species Res. 10, 93–106 (2010). 
Irvine, L. M., Mate, B. R., Winsor, M. H., Palacios, D. M., Bograd, S. J., Costa, D. P. & 
Bailey, H. Spatial and temporal occurrence of blue whales off the U.S. West Coast, with 
implications for management. PLoS One 9, (2014). 

Blue whales Chile 10 Publication 
supplement

Hucke-Gaete, R., Bedriñana-Romano, L., Viddi, F. A., Ruiz, J. E., Torres-Florez, J. P. & 
Zerbini, A. N. From Chilean Patagonia to Galapagos, Ecuador: Novel insights on blue 
whale migratory pathways along the Eastern South Pacific. PeerJ 2018, 1–22 (2018). 

Blue whales Chile 15 Publication 
supplement

Bedriñana-Romano, L., Hucke-Gaete, R., Viddi, F. A., Johnson, D., Zerbini, A. N., Morales, 
J., Mate, B. & Palacios, D. M. Defining priority areas for blue whale conservation 
and investigating overlap with vessel traffic in Chilean Patagonia, using a fast-fitting 
movement model. Sci. Rep. 11, 1–16 (2021). 

Blue, fin, Sei 
whales

Azores - Central 
Atlantic

Blue = 13 
Fin = 16 
Sei = 11

Rui Preito / Monica 
De Silva

Silva, M. A., Prieto, R., Jonsen, I., Baumgartner, M. F. & Santos, R. S. North Atlantic blue 
and fin whales suspend their spring migration to forage in middle latitudes: building up 
energy reserves for the journey? PLoS One 8, e76507 (2013). 
Silva, M. A., Jonsen, I., Russell, D. J. F., Prieto, R., Thompson, D. & Baumgartner, M. F. 
Assessing performance of Bayesian state-space models fit to Argos satellite telemetry 
locations processed with Kalman filtering. PLoS One 9, e92277 (2014). 
Prieto, R., Silva, M. A. & Waring, G. T. Sei whale movements and behaviour in the North 
Atlantic inferred from satellite telemetry. Endanger. Species Res. (2014). at https://www.
int-res.com/abstracts/esr/v26/n2/p103-113/ 

Bowhead 
whales

North Atlantic - 
Spitsbergen

16 Christian Lydersen 
(Norweigan Polar 
Institute)

Lydersen, C., Vacquié-Garcia, J., Heide-Jørgensen, M. P., Øien, N., Guinet, C. & Kovacs, K. 
M. Autumn movements of fin whales (Balaenoptera physalus) from Svalbard, Norway, 
revealed by satellite tracking. Sci. Rep. 10, 16966 (2020). 

Fin whales North Atlantic - 
Newfoundland

12  Steve Ferguson, 
Cory Matthews, Jack 
Lawson

Unpublished

Fin whales Chile 6 Natalya Hernández Sepúlveda, M., Pérez-Álvarez, M. J., Santos-Carvallo, M., Pavez, G., Olavarría, C., Moraga, 
R. & Zerbini, A. N. From whaling to whale watching: Identifying fin whale critical foraging 
habitats off the Chilean coast. Aquat. Conserv. 28, 821–829 (2018). 

Fin whales Mediterranean 6 Daniel Palacios 
(Oregon State 
University)

Cotté, C., Guinet, C., Taupier-Letage, I. & Mate, B. Scale-dependent habitat use by a 
large free-ranging predator, the Mediterranean fin whale. Deep Sea Res. Part I (2009).  
Cotté, C., d’Ovidio, F., Chaigneau, A., Lévy, M., Taupier-Letage, I., Mate, B. & Guinet, C. 
Scale-dependent interactions of Mediterranean whales with marine dynamics. Limnol. 
Oceanogr. 56, 219–232 (2011). 

Fin whales Mediterranean 9 Simone Panigada 
(Tethys Research 
Institute) 

Panigada, S., Donovan, G. P., Druon, J. N., Lauriano, G., Pierantonio, N., Pirotta, E., 
Zanardelli, M., Zerbini, A. N. & Di Sciara, G. N. Satellite tagging of Mediterranean fin 
whales: Working towards the identification of critical habitats and the focussing of 
mitigation measures. Sci. Rep. 7, 1–12 (2017). 

Fin whales North Atlantic - 
Svalbard 

25 Christian Lydersen 
(Norweigan Polar 
Institute) 

Lydersen, C., Vacquié-Garcia, J., Heide-Jørgensen, M. P., Øien, N., Guinet, C. & Kovacs, K. 
M. Autumn movements of fin whales (Balaenoptera physalus) from Svalbard, Norway, 
revealed by satellite tracking. Sci. Rep. 10, 16966 (2020). 

Humpback 
whales

North Atlantic - 
Newfoundland

13 Steve Ferguson, 
Cory Matthews, 
Jack Lawson

Unpublished

Humpback 
whales 

Eastern North 
Pacific - Hawaii 

49 Daniel Palacios 
(Oregon State 
University)

Mate, B. R., Gisiner, R. & Mobley, J. Local and migratory movements of Hawaiian 
humpback whales tracked by satellite telemetry. Can. J. Zool. (1998).  
Mate, B., Mesecar, R. & Lagerquist, B. The evolution of satellite-monitored radio tags for 
large whales: One laboratory’s experience. Deep Sea Res. Part 2 Top. Stud. Oceanogr. 
54, 224–247 (2007). 
Tagged in Hawaii. Years: 1994-2000 

Humpback 
whales 

Eastern North 
Pacific - Mexico

46 Daniel Palacios 
(Oregon State 
University)

Lagerquist, B. A., Mate, B. R., Ortega-Ortiz, J. G., Winsor, M. & Urbán-Ramirez, 
J. Migratory movements and surfacing rates of humpback whales (Megaptera 
novaeangliae) satellite tagged at Socorro Island, Mexico. Mar. Mamm. Sci. 24, 815–830 
(2008). 
Tagging done in Baja California, Mexico (1998; unpublished) and in the Revillagigedo 
Islands, Mexico (2003; Lagerquist et al. 2008). 
Oregon State University, unpublished. 

Sperm whales Baffin Bay - 
Davis Strait

3 Steve Ferguson, 
Kyle Lefort, Nigel 
Hussey

Unpublished

Sperm whales Gulf of Mexico 18 Daniel Palacios 
(Oregon State 
University)

Irvine, L. M., Winsor, M. H., Follett, T. M., Mate, B. R. & Palacios, D. M. An at-sea 
assessment of Argos location accuracy for three species of large whales, and the effect 
of deep-diving behavior on location error. Animal Biotelemetry 8, 20 (2020).
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Humpback 
whales

Eastern North 
Pacific - Hawaii

46 Daniel Palacios 
(Oregon State 
University)

Mate, B., Mesecar, R. & Lagerquist, B. The evolution of satellite-monitored radio tags for 
large whales: One laboratory’s experience. Deep Sea Res. Part 2 Top. Stud. Oceanogr. 
54, 224–247 (2007). 
Palacios, D.M., B.R. Mate, C.S. Baker, C.E. Hayslip, T.M. Follett, D. Steel, B.A. Lagerquist, 
L.M. Irvine, and M.H. Winsor. Tracking North Pacific Humpback Whales To Unravel Their 
Basin-Wide Movements. Final Technical Report. Prepared for Pacific Life Foundation. 
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the southwest Indian Ocean: on the road again! Mov Ecol 5, 11 (2017).

Pygmy blue 
whales 

Indonesia 
- Western 
Australia - 
Victoria

25 Australia Antarctic 
Division Data 
Centre 
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partners 
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Zerbini, A.N., Ajo, A.F, Andriolo, A., Clapham, P.J., Crespo, E., Gonzalez, R., Harris, 
G., Mendez, M., Rosenbaum, H., Sironi, M., Sucunza, F., and Uhart, M. Satellite 
tracking of Southern right whales (Eubalaena australis) from Golfo San Matías, Rio 
Negro Province, Argentina. Paper SC/67B/CMP/17 presented to the IWC Scientific 
Committee, Bled, Slovenia, 23 April-6 May 2018. 10pp. (2018). 
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DATA LAYERS DISPLAYED IN MAPS AND INFOGRAPHICS SOURCE 

Marine Protected Areas  UNEP-WCMC and IUCN. Protected Planet: The World Database on Protected Areas (WDPA) and World 
Database on Other Effective Area-based Conservation Measures (WD-OECM) [Online], November 2021, 
Cambridge, UK: UNEP-WCMC and IUCN (2021). Available at: www.protectedplanet.net. 
For CCAMLR MPA data layers, special thanks to Cassandra Brooks, University of Colorado, Boulder 
(USA).

IUCN Important Marine Mammal Areas 
(IMMAs) 

IUCN Marine Mammal Protected Areas Task Force. Global Dataset of Important Marine Mammal Areas 
(IUCN-IMMA). February 2022. Made available under agreement on terms of use by the IUCN Joint SSC/
WCPA Marine Mammal Protected Areas Task Force (2022). 
Available at www.marinemammalhabitat.org/imma-eatlas 

Key Biodiversity Areas (KBAs) BirdLife International. World Database of Key Biodiversity Areas. Developed by the KBA Partnership: 
BirdLife International, International Union for the Conservation of Nature, American Bird Conservancy, 
Amphibian Survival Alliance, Conservation International, Critical Ecosystem Partnership Fund, Global 
Environment Facility, Re:wild, NatureServe, Rainforest Trust, Royal Society for the Protection of Birds, 
Wildlife Conservation Society and World Wildlife Fund. September 2021 version (2021). 
Available at http://keybiodiversityareas.org/kba-data/request 

Other Effective Area-based Conservation 
Measures (OECMs

UNEP-WCMC and IUCN. Protected Planet: The World Database on Other Effective Area-based 
Conservation Measures (WD-OECM) [Online], November 2021, Cambridge, UK: UNEP-WCMC and IUCN 
(2021). 
Available at: www.protectedplanet.net.

Country Borders, Land and Sea Areas Available at https://www.naturalearthdata.com/

Country EEZs Flanders Marine Institute. Maritime Boundaries Geodatabase: Maritime Boundaries and Exclusive 
Economic Zones (200NM), version 11 (2019).  
Downloaded from https://www.marineregions.org/. Last accessed 10 February 2021.  
https://doi.org/10.14284/386. 

Climate Change Data  GISTEMP Team: GISS Surface Temperature Analysis (GISTEMP), version 4. NASA Goddard Institute for 
Space Studies (2021). 
Dataset accessed 2021-03-22 at data.giss.nasa.gov/gistemp/. 
Lenssen, N., G. Schmidt, J. Hansen, M. Menne, A. Persin, R. Ruedy, and D. Zyss. Improvements 
in the GISTEMP uncertainty model. J. Geophys. Res. Atmos., 124, no. 12, 6307-6326, 
doi:10.1029/2018JD029522 (2019).  

Global Fishing Effort Global Fishing Watch. Fishing effort, Version 2. Global Fishing Watch.  (2021).  Downloaded (19 March 
2021) from https://globalfishingwatch.org/data-download/datasets/public-fishing-effort.  

Global Ship Traffic Data ExactEarth Vessel Traffic Density Layers, (2015). https://www.exactearth.com/product-exactais-density-
maps 

Species Probability of Occurrence Kaschner, K., K. Kesner-Reyes, C. Garilao, J. Segschneider, J. Rius-Barile, T. Rees, and R. Froese. 
AquaMaps: Predicted range maps for aquatic species. World Wide Web electronic publication, www.
aquamaps.org, version 10/2019 (final) (2019). Last accessed 15 November 2021. 

All data was visualised using R and QGIS 3.
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