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From the Bering Strait south to the 
temperate and tropical Pacific to 
the Antarctic Peninsula, productive 
oceanographic conditions, features 
and currents support a diversity of 
whale populations and their blue 
corridors, some spanning thousands 
of kilometers.

THE EASTERN PACIFIC 
OCEAN IS A HUB FOR 
WHALE SUPERHIGHWAYS

Growing evidence shows whales 
play a critical role in maintaining 
ocean health and our global climate, 
all while contributing to a global 
economy through tourism revenue. 
Yet, entanglement in fishing gear 
(bycatch, ghost gear), ship strikes, 
chemical and underwater noise 
pollution, loss of habitat and climate 
change are impacting whales, their 
prey and their habitats.

WHALES CONTRIBUTE 
TO OCEAN HEALTH, BUT 
FACE THREATS WITH 
CUMULATIVE IMPACTS

KEY MESSAGES

From local to regional to international 
levels, local communities, science, 
civil society, industry, states and 
intergovernmental bodies have a 
role in safeguarding whale migration, 
mitigating threats and co-designing 
solutions. The joint declaration on 
the “Americas Protection for the 
Ocean” during the ninth Summit of 
the Americas is a crucial first step to 
conserve and protect 30 per cent of 
regional seas by 2030.

URGENT COOPERATION 
IS NEEDED TO 
SAFEGUARD WHALE 
POPULATIONS TO 
RECOVER AND THRIVE

Whales rely on critical ocean habitats 
– areas where they feed, mate, 
give birth, nurse young, socialise or 
migrate – for their survival. “Blue 
corridors” are movement routes for 
marine megafauna such as whales 
among different but ecologically 
interconnected areas essential to 
their survival.

BLUE CORRIDORS 
ARE CRITICAL OCEAN 
HABITATS FOR 
MIGRATORY MARINE 
SPECIES
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GRAY WHALES
(Eschrichtius robustus)

IUCN Status: Least concern
Population: ~27,000

Between 2019 and 2022, 606 gray whales stranded along the west coast of North America 
from Alaska to Mexico. Climate change impacts on their prey is thought to be a major cause 
of this Unusual Mortality Event (UME). Wandering gray whales are occasionally seen in far-
away areas not part of their normal distribution range, such as Hawai’i, the Mediterranean 
Sea, and even off Namibia.25–29

SEI WHALES
(Balaenoptera borealis)

IUCN Status: Endangered
Population: ~80,000

The sei whale has been referred to as ‘the forgotten whale,’ as it is poorly known throughout 
its range. They  are mainly  found offshore in subtropical and temperate waters. In 2015, a 
UME that killed at least 343 sei whales in southern Chile was attributed to a harmful algal 
bloom triggered by  an El Niño event.38

BRYDE’S WHALES
(Balaenoptera brydei)

IUCN Status: Least concern
Population: ~90,000-100,000

A poorly known species, the Bryde’s whale occurs throughout tropical and subtropical waters, 
preferring areas of elevated productivity, both nearshore and offshore, where they feed on 
schooling fish such as sardines. Hotspots of aggregation have been discovered in coastal 
waters of the Gulf of California, Panama, Ecuador, Peru and the Galápagos Islands.39–41

COMMON MINKE WHALES
(Balaenoptera acutorostrata)

IUCN Status: Least concern
Population: ~200,000

In the Eastern North Pacific, the common minke whale is widespread but not particularly 
common. It ranges from the Gulf of Alaska to the Gulf of California, with only a few known 
areas of aggregation off San Francisco Bay and in the inland waters of Washington State 
and British Columbia.42–44

ANTARCTIC MINKE WHALES
(Balaenoptera bonaerensis)

IUCN Status: Data deficient
Population: ~500,000

Primarily found in the Southern Ocean, the species is known to range into Chile, Peru and 
Ecuador. They are abundant in the Antarctic, especially near ice-covered regions where they 
feed on krill and find protection from killer whales.45–47

Two populations inhabit the region. The California population migrates between feeding grounds 
off the U.S. West Coast and breeding grounds in the Gulf of California and the Costa Rica Dome, 
in the Eastern Tropical Pacific.3–6 The Chilean population feeds in the fjords of northern Chilean 
Patagonia and migrates to breeding areas off Peru, Ecuador and the Galápagos Islands.5,7–10

BLUE WHALES
(Balaenoptera musculus)

IUCN Status: Endangered
Population: ~5,000–15,000

WHALES OF THE 
EASTERN PACIFIC 
OCEAN

The eastern North Pacific population may only have 30 animals left, being listed as endangered. 
It is  primarily found in the eastern Bering Sea and the Gulf of Alaska, with rare sightings 
reported off Washington State, southern California, Baja California, and Hawaii.30–33

NORTH PACIFIC RIGHT WHALES
(Eubalaena japonica)

IUCN Status: Endangered
Population: ~350

FIN WHALES
(Balaenoptera physalus)

IUCN Status: Vulnerable
Population: ~100,000

Several populations inhabit the region, including a non-migratory population found only 
inside the Gulf of California.11 Other populations are found off the U.S. West Coast12 and off 
the coast of South America from Chile to Ecuador.13–20 Fin whales are frequent victims of ship 
strikes worldwide.

HUMPBACK WHALES
(Megaptera novaeangliae)

IUCN Status: Least concern
Population: ~84,000

The species is recovering well from commercial whaling, but is increasingly impacted by 
entanglement in fishing gear and ship strikes along its migrations. These threats may be 
especially affecting the population that breeds off Central America and feeds off the U.S. 
West Coast.21–23

SPERM WHALES
(Physeter macrocephalus)

IUCN Status: Vulnerable
Population: ~350,000

These oceanic nomads live in social matriarchal family groups in tropical and temperate 
waters. Groups studied at the Galápagos Islands have been re-sighted as far off as Chile and 
in the Gulf of California.24

SOUTHERN RIGHT WHALES
(Eubalaena australis)

IUCN Status: Least concern
Population: ~13,600

BOWHEAD WHALES
(Balaena mysticetus)

IUCN Status: Least concern
Population: ~10,000

The only baleen whale endemic to Arctic and subarctic waters, bowhead whales are adapted 
to live in sea-ice covered waters. Strongly associated with sea ice, they are affected by climate 
change and associated increases in Arctic shipping.35–37

Although southern right whale populations are recovering from commercial whaling around 
the world, the Chile-Peru population is not and is critically endangered at only 50 animals.34 
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ACTIONS TO SAFEGUARD BLUE 
CORRIDORS OF THE EASTERN PACIFIC

Support for the Global Oceans Treaty at the United Nations (BBNJ) to 
implement effective ocean management and cooperative arrangements 
both within and between international and national waters, informed by 
IUCN Important Marine Mammal Areas and other data sources.

Support the “Americas Protection of the Oceans” joint declaration to 
implement networks of MPAs and OECMs in the Eastern Pacific, with the 
goal of protecting or conserving at least 30% of the ocean by 2030, as well 
as “contributing to ecological connectivity in the region protecting essential 
habitats and migratory routes on a regional scale for marine mammals.”

02

01IMPLEMENT CONNECTED 
NETWORKS OF 
MARINE PROTECTED 
AREAS (MPAS) AND 
OTHER AREA-BASED 
CONSERVATION 
MEASURES (OECMS)
TO CONTRIBUTE TO THE 
GLOBAL 30X30 TARGET

Support the full, effective and equitable participation of Indigenous 
Peoples and local communities in design and implementation of MPA 
networks and OECMs.

Identify and implement innovative dynamic and seasonal ocean 
management measures across critical habitats.

Finalise the CMAR commitment in the Eastern Tropical Pacific, to include 
an effective network of MPAs across national boundaries of neighboring 
countries (Costa Rica, Panama, Colombia, Ecuador and Mexico).

Implement marine spatial planning and cetacean conservation as part 
of planned management efforts within the Central American Coastal 
Large Marine Ecosystem (PACA).

Support the proposed Antarctic Peninsula MPA (Domain 1) at the 
Commission for the Conservation of Antarctic Marine Living Resources, 
restricting industrial krill fishing in key foraging habitat.

Support ArcNet’s48 ocean-scale ambitions and contribute to the 
establishment and effective management of a network of protected 
and conserved marine areas across the Arctic Ocean including for the 
Bering Strait region.
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WWF and partners have identified actions for governments, industry and individuals 
to safeguard whale superhighways across the Eastern Pacific Ocean by 2030.

01

INVEST IN WHALES FOR 
A THRIVING OCEAN:

Invest in and integrate the ecological role of whales 
into global and national climate and biodiversity 
policies so populations can thrive.

Support large-scale regional collaborative research 
to inform policy recommendations as part of the UN 
Decade of Ocean Science.

Support regulated and safe whale watching 
practices through investment in capacity building 
of tourism operators, contribute to citizen science 
programs and provide legal support for community-
based businesses to obtain necessary permits for 
operation according to national legislations.

Support community-based disentanglement 
networks to implement ‘first responders’ to assess 
and facilitate whale entanglement incidences safely.

Strengthen whale stranding networks, to respond to 
stranding events and improve our understanding of 
the causes of mortality. 
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THROUGH COOPERATIVE 
EFFORTS, REDUCE 
CUMULATIVE THREATS 

Work to achieve zero whale 
entanglements by fisheries.

Reduce plastic and other pollution including 
supporting the new UN Plastics Treaty.

Eliminate and clean up ghost gear including 
supporting the Global Ghost Gear Initiative.

Reroute shipping lanes away from critical whale 
habitats including seasonal migration areas where 
possible. At the International Maritime Organization 
(IMO), implement a Traffic Separation Scheme (TSS) 
on the coasts of Peru and establish an Area to Be 
Avoided (ATBA) surrounding the Diomede Islands in 
the Bering Strait.

Set speed restrictions to 10 knots for vessels of 65 
feet and greater, and in line with navigational safety 
needs, when whales are using corridors to reduce ship 
strike risk and underwater noise pollution.

Enhance requirements for reporting incidences of 
ship-whale collisions at the IMO and to the IWC.
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INTRODUCTION

THE EASTERN PACIFIC 
OCEAN – A HUB FOR 
MIGRATORY WHALES
Our ocean is dynamic and interconnected, from the surface to the 
seafloor and from the coasts to the high seas. This connectivity 
plays a critical role to a healthy ocean. The focus of this report 
is the Eastern Pacific Ocean where we explore growing risks 
and conservation opportunities for whales undertaking oceanic 
migrations over thousands of kilometers, navigating the seas 
across the Bering Strait, the west coast of North America 
to Central America and the tropical Pacific to the Antarctic 
Peninsula in the Southern Ocean, to name a few. Its productive 
oceanographic conditions, features and currents support a 
wealth of great whale populations.49

© Darren Jew
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The Bering Strait connects the Arctic Ocean to the Pacific 
Ocean. Each year it hosts immense seasonal migrations of 
more than one million marine predators, including bowhead, 
beluga and gray whales, seals and walrus. As well as being 
a key migratory corridor, it is a persistent hotspot for many 
marine species and is one of the world’s most productive 
marine ecosystems.50 

The coastal waters of North America are important migratory 
routes and foraging areas for species including gray, blue, 
humpback and fin whales. Blue whales move between the 
Eastern Tropical Pacific and the California Current System 
or Gulf of Alaska, but probably feed year-round, targeting 
ephemeral, dynamic concentrations of krill. 

The Eastern Tropical Pacific extends from the Gulf of 
California, Mexico to central Peru.51,52 It is considered one 
of the most productive oceans in the world, with a biological 
richness that provides significant ecosystem services. For 
example, commercial fisheries (food production) are valued 
at approximately $2 billion per year in this region, and other 
significant economic benefits include carbon storage and 
tourism. 51,52 

The coastal marine ecosystems of Chile are among the most 
productive. The Gulf of Corcovado is currently considered 
the largest feeding ground for blue whales in the southern 
hemisphere, where other baleen whale species such as 
humpback, sei and fin whales are frequently observed feeding 

or migrating. The Antarctic Peninsula is an important foraging 
area for whale species including humpback, minke, fin, 
southern right and blue whales.53 Here, they feed on Antarctic 
krill, their main prey in the Southern Ocean. 

In June 2022, at the Ninth Summit of the Americas in Los 
Angeles,54 the joint declaration of “Americas for the Protection 
of the Ocean” was signed by the governments of Chile, Canada, 
Colombia, Costa Rica, Ecuador, Mexico, Panama, Peru and the 
United States.55 The main objective of the coalition is creating 
a space for collaboration, cooperation and coordination at a 
political level to design and implement Marine Protected Areas 
and Other Effective Area-Based Conservation Measures in the 
Pacific, with the goal of protecting or conserving at least 30% 
of the ocean by 2030, as well as “contributing to ecological 
connectivity in the region protecting essential habitats and 
migratory routes on a regional scale for marine mammals”.  It 
recognises that our “ocean covers three quarters of our planet, 
supplies nearly half the oxygen we breathe, absorbs over a 
quarter of the carbon dioxide we produce, plays a vital role in 
the water cycle and the climate system, and is an important 
source of our planet’s biodiversity and of ecosystem services. It 
connects our populations and markets and forms an important 
part of our natural and cultural heritage. It contributes to 
sustainable development and to sustainable ocean-based 
economies, as well as to poverty eradication, food security and 
nutrition, maritime trade and transportation, decent work, 
and livelihoods.” 55

WHALE SUPERHIGHWAYS 
BENEFIT NATURE AND PEOPLE
In 2022, drawing on the latest scientific 
evidence from years of satellite tracking 
data and knowledge from the global 
research community, WWF and its partners – 
including University of California Santa Cruz 
and Oregon State University, University of 
Southampton and many others – compiled 
over thirty years of data to map routes of 
migratory whales as they move through 
international waters, national seas and 
coastal areas, between key breeding and 
foraging locations.

© Chad Graham / WWF-Canada

The global report - Protected Blue Corridors – covered a range 
of ocean areas to identify where migratory routes and key 
areas overlap with a range of emerging and cumulative 
threats from human activities.

Cetaceans (whales, dolphins and porpoises) rely on different 
critical ocean habitats – areas where they feed, mate, give 
birth, nurse young, socialise or migrate – for their survival.56 
In their simplest and narrowest sense, “blue corridors” are 
migration superhighways for marine megafauna such as 
whales. More broadly, the term encompasses the idea that 
marine megafauna move among different but ecologically 
interconnected areas, and that movement between critical 
habitats is essential to their survival.

Scientific evidence gathered over the past decade bears this 
out, showing that whales play an essential role in the overall 
health of our oceans and, by extension, the whole planet.57,58  

Growing evidence shows that whales help to regulate the 
climate by capturing carbon throughout their lifetime – one 
whale captures the same amount of carbon as thousands of 
trees – but their excrement also fertilizes our oceans, which 
in turn fuels phytoplankton, microscopic plants that produce 
more than half of the world’s oxygen. This contribution to 
ocean productivity has benefits for nature, for people and 
their livelihoods, and for major global industries. Whales 
contribute to maintaining the food web of the commercial 
fishing industry, for example, which is valued at more than 
US$150 billion.57

Economists have sought to quantify the numerous benefits 
whales offer nature and people. The International Monetary 
Fund estimates the value of a single great whale at more 
than US$2 million, that totals more than US$1 trillion for the 
current global population of great whales. The global whale-
watching industry alone is valued at more than US$2 billion 
annually.57 But whales have intrinsic value, and our oceans 
need thriving populations. The benefits they provide – from 
capturing carbon to enhancing marine productivity – only 
strengthen the case for protecting them.58,59 

“BLUE CORRIDORS” 
ARE MIGRATION 
SUPERHIGHWAYS 
FOR MARINE 
MEGAFAUNA SUCH 
AS WHALES.
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An illustration of great whales’ direct and indirect nutrient and carbon cycling pathways.59

FIGURE 1

WHALE PUMP

SCIENTIFIC EVIDENCE GATHERED OVER THE PAST DECADE BEARS THIS OUT, SHOWING 
THAT WHALES PLAY AN ESSENTIAL ROLE IN THE OVERALL HEALTH OF OUR OCEANS AND, 
BY EXTENSION, THE WHOLE PLANET.57,58  

If healthy whale populations are an indicator of overall marine 
ecosystem health, there is growing concern. A third of the 
world’s cetaceans are now classified by the International Union 
for Conservation of Nature (IUCN) as Threatened, meaning 
they have either a high, very high or extremely high risk of 
extinction in the wild. Six out of the 13 great whale species are 
classified as Endangered or Vulnerable, even after decades of 
protection after the commercial whaling moratorium.60 The 
extinction risk to whales is “real and imminent” according to 
more than 350 scientists and conservationists – who signed 
an open letter in 2020 calling for global action to protect 
cetaceans from extinction.61 More than half of all cetaceans 
are of conservation concern. They join small cetaceans such 
as the critically endangered vaquita porpoise, only found in 
the upper Gulf of California, Mexico; the species sits poised 
on the verge of extinction, with a minimum number remaining 
to be eight with two calves.62 

During the 20th century, nearly 3 million whales were 
commercially harvested, driving many species to the brink 
of extinction.63 While a significant reduction of commercial 
whaling has allowed some populations to bounce back, new 
threats have emerged 64,65 that make the migratory routes 
of whales and other marine species increasingly difficult and 
dangerous to navigate. As the threats to whales evolve, our 
conservation approach must evolve with them across their 
entire range. 

In countless areas around the globe, cetaceans are under 
threat from human activities. An estimated 300,000 cetaceans 
are killed each year as a result of fisheries bycatch,66 while 
populations are impacted from increasing ship traffic,67,68 
underwater noise,69 pollution 70,71 and loss of important 
habitats including as a result of climate change.72 

These threats often occur in concert and overlap with whales’ 
critical habitats and migration routes, creating a hazardous and 
at times fatal obstacle course for whales travelling between 
breeding and foraging areas. For example, between 2019 
and 2022, 606 gray whales have stranded along the west 
coast of North America from Alaska to Mexico and have been 
classified as an Unusual Mortality Events (UME). 

DURING THE 20TH 
CENTURY, NEARLY 
3 MILLION WHALES 
WERE COMMERCIALLY 
HARVESTED, DRIVING 
MANY SPECIES 
TO THE BRINK OF 
EXTINCTION.63

EXTINCTION RISK 
“REAL AND IMMINENT”

THREATS TO WHALES ARE INCREASING
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Connectivity conservation is a concept that recognizes that 
species survive and adapt better when their habitats are 
managed and protected as large, interconnected networks. 
The IUCN World Commission on Protected Areas Connectivity 
Conservation Specialist Group, and its Marine Connectivity 
Working Group, define connectivity conservation as the action 
of individuals, communities, institutions and businesses to 
maintain, enhance and restore ecological flows, species 
movement and dynamic processes across intact and 
fragmented environments. In essence, this is what our report 
seeks to achieve, and in applying these lessons learned on 
land to our seas, protect migratory whales into the future.

Protecting the Eastern Pacific Blue Corridors for whales requires 
a holistic strategy, one that engages multiple international and 
regional organizations responsible for formulating policies 
across a range of areas and industries, from fisheries to 
shipping, among them the International Whaling Commission 
(IWC) , the International Maritime Organization (IMO), regional 
fisheries management organizations, and international 
conservation agreements such as the Commission for the 
Conservation of Antarctic Marine Living Resources (CCAMLR) 
and the Commission for Environmental Cooperation.

OPPORTUNITIES TO IMPLEMENT NEW APPROACHES 
TO WHALE CONSERVATION
This analysis focuses on the Eastern Pacific Ocean, from the Bering Strait to the Antarctic 
Peninsula. It draws on a conservation practice already widely used on land known as 
“connectivity conservation”, but applies it to the world’s seas and through a singular 
focus on whales, which are considered “umbrella species” – that is, representatives of the 
biodiversity of the complex ecosystems they inhabit. Put simply, this means conserving 
whales across their entire range will also help many other species.56

THE HIGH SEAS MAKE 
UP TWO THIRDS OF 
THE EARTH’S OCEAN, 
YET NO OVERARCHING 
TREATY EXISTS 
TO CONSERVE AND 
RECOVER VULNERABLE 
SPECIES AND THEIR 
ECOSYSTEMS, DESPITE 
THEM SPENDING UP TO 
THREE-QUARTERS OF 
THEIR TIME IN THESE 
WATERS.75 

Although research is inconclusive, ongoing concerning factors 
include climate change impacts on Arctic sea ice and availability 
of key prey for gray whales. According to a U.S. National 
Oceanic and Atmospheric Administration assessment released 
in October 2022, the most recent count put the population 
at 16,650 gray whales – down 38% from its peak during the 
2015-16 period.73,74

As this report emphasizes, it is not just one threat that is 
causing significant decline in whale populations (as well 
as the health of remaining individuals); it is many threats, 
working together, that are causing cumulative and often 
deadly impacts.
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The high seas, or Areas Beyond National Jurisdiction (ABNJ), 
make up two thirds of the Earth’s oceans, yet no overarching 
treaty exists to conserve and recover vulnerable species 
and their ecosystems, despite them spending up to three-
quarters of their time in these waters.75 The Global Oceans 
Treaty is under negotiations at the United Nations (UN)  and 
is particularly critical to managing and reducing growing 
human impacts in ABNJ .76 

Marine protected areas (MPAs) are conservation tools intended 
to protect biodiversity, promote healthy and resilient marine 
ecosystems, and provide societal benefits.77 Today, only 
8.16 per cent of the world’s ocean has actively managed 
MPAs. However, in ABNJs it is only 1.44 per cent.78  The call 
to protect and conserve 30 per cent of our ocean by 2030 
through implementing networks of MPAs or Other Effective 
area based Conservation Measures (OECMs),79,80 commonly 
known as “the 30 by 30 pledge” (30x30), was recently adopted 
by 196 governments as a target within the Convention on 
Biological Diversity’s Global Biodiversity Framework.81,82

There is still much more to discover about migration of many 
whale populations. To help inform this work, the report 
identifies key conservation opportunities globally and some 
innovative solutions available to governments, policymakers 
and industry to safeguard whales, their migrations and their 
critical habitats for future generations. 

In terms of their execution, we require a suite of responses 
to tackle the multiple threats, from reducing bycatch and 
shipping impacts in key hotspots to establishing well-connected 
networks of MPAs and OECMs. As some whales’ migrations 
span across ocean basins, networks of protected areas will 
need to be large and potentially mobile where boundaries 
shift across space and time, as climate change impacts 
dynamic habitats and causes shifts in species range.83 Whales’ 
movements across jurisdictional boundaries also present 
opportunities for innovative transnational collaboration 
strategies among neighboring countries toward common 
conservation goals.

The unimpeded movement of species and the flow of 
natural processes that sustain life on Earth.84,85

ECOLOGICAL CONNECTIVITY FOR SPECIES: 
The movement of populations, individuals, genes, gametes 
and propagules between populations, communities and 
ecosystems, as well as that 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, disturbances 
and other land, freshwater or seascape elements presumed 
to be important for organisms to move through their 
environment. Structural connectivity is used in efforts to 
restore or estimate functional connectivity where measures 
of it are lacking. 

ECOLOGICAL CORRIDORS: 
A clearly defined geographical space that is governed and 
managed over the long term to maintain or restore effective 
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.86

OECM 
(OTHER EFFECTIVE AREA-BASED CONSERVATION MEASURE): 
A geographically defined 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 are also conserved 
(IUCN WCPA, 2019).87

PROTECTED AREA: 
A clearly defined geographical space, recognised, dedicated 
and managed, through legal or other effective means, to 
achieve the long-term conservation of nature with associated 
ecosystem services and cultural values.85 Ecological corridors 
in marine environments may connect marine protected areas 
(MPAs) or other key marine, coastal and estuarine habitats.88 

TYPES OF ECOLOGICAL 
CONNECTIVITY

Fin Whale illustration © Uko Gorter

WHALES HAVE 
INTRINSIC VALUE, 
AND OUR OCEANS 
NEED THRIVING 
POPULATIONS.  THE 
BENEFITS THEY 
PROVIDE – FROM 
CAPTURING CARBON 
TO ENHANCING MARINE 
PRODUCTIVITY – ONLY 
STRENGTHEN THE 
CASE FOR PROTECTING 
THEM.58,59 

© naturepl.com  / Mark Carwardine / WWF
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Whales face increasing threats due to human activities in their 
critical habitats and migratory corridors across their entire 
range.64,65 Populations are affected by increasing fishing activity, 
entanglement in ghost gear, ship traffic and noise pollution. 
Climate change and chemical and plastic pollution are impacting 
their habitats and prey. 

GROWING 
THREATS

© istock.com / sbedaux 
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Between 1992 and 2012, global ship traffic increased fourfold113 and it is projected to 
increase 240–1,209 per cent by 2050.69,114 The ever-expanding shipping traffic from super-
tankers and cargo vessels in whales’ breeding grounds and along their migration routes 
results in an increased risk of ship strikes. Some of the busiest 
ports and channels in the world’s oceans overlap with
important habitats for whales.115

(FAO) has several subsidiary bodies, such as the Committee on 
Fisheries, that are recognizing the importance of addressing 
fisheries bycatch. 

There is also growing awareness of the lack of effective 
monitoring of fishing activities at sea, which means that 
we know little about the true impact that fisheries have on 
non-target species such as cetaceans. Meanwhile, technology 
is moving swiftly to the point of being able to deliver cost-
effective, real-time coverage of fishing activities at sea, and 
there is a real opportunity for Remote Electronic Monitoring 
of our fisheries activities. That way we better understand 
more about what target fish species are being caught and 
what species are accidentally caught in fishing gear. This 
move will help improve the sustainability of fishing and help 
bring an end to wildlife bycatch on large and small vessels.106

Many international non-governmental organizations, 
intergovernmental organizations and national regulatory 
bodies realise that addressing the threat of bycatch is one of 
the most pressing cetacean conservation challenges of the 
21st century. Bycatch of cetaceans occurs in all kinds of fishing 
operations, from large industrial to localised artisanal fisheries. 
It also occurs in most types of fishing gear. Driftnets, gillnets 
and entangling nets are known to cause the highest amount 
of cetacean bycatch. Large whales are particularly susceptible 
to becoming entangled in nets and ropes associated with 
pots and traps and fish aggregating devices, which are used 
to attract fish.105

The International Whaling Commission (IWC) launched 
the Bycatch Mitigation Initiative to develop, assess and 
promote effective bycatch prevention and mitigation measures 
worldwide.105 Similarly, the Food and Agricultural Organization 

Bycatch is the accidental catch of non-
target species in fishing gear leading to 
unintentional mortality. It is recognized as 
the most significant threat to the survival 
of marine megafauna, including marine 
mammal, turtle, shark and ray species and 
populations world-wide.65,66

© naturepl.com / Tony Wu / WWF
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640,000 TONNES 
OF FISHING GEAR 
ARE LEFT IN OUR 
OCEANS ANNUALLY.
IT CAN PERSIST IN THE MARINE 
ENVIRONMENT FOR UP TO 600 
YEARS, CONTINUING TO CATCH 
AND KILL MARINE LIFE BEFORE 
EVENTUALLY BREAKING DOWN INTO 
MICROPLASTICS AND ENDING UP IN 
THE FOOD CHAIN.109

SHIP STRIKES 

Globally, shipping poses multiple threats to whales, including 
deaths directly caused by vessel strikes.68,116 Ship strikes are 
one of the leading causes of human-induced mortality for 
several whale populations around the globe, including many 
that are already threatened or endangered after decades of 
whaling.68,117,118 Moreover, although collisions with small 
vessels have a lower probability of lethal injury for whales, 
these collisions may result on vessel damage or even risks to 
vessel crew who may incur injuries, or even die.68 This situation 
should be given special attention in whale aggregation areas 
with heavy recreational vessel traffic.

INCREASED RISK OF BYCATCH IN 
FISHING GEAR AND GHOST NETS

SHIP STRIKES 
ARE ONE OF THE 
LEADING CAUSES OF 
HUMAN-INDUCED 
MORTALITY FOR 
SEVERAL WHALE 
POPULATIONS 
AROUND THE GLOBE.

Each year, 640,000 tonnes of fishing gear are left in our 
oceans. Abandoned, lost or discarded fishing gear (ALDFG) 
– commonly called “ghost gear”107 – accounts for a minimum 
of 10 per cent of all marine litter entering the oceans.108 
That’s more than one tonne of fishing gear lost in the sea 
for every minute of the year. This type of litter can persist in 
the marine environment for up to 600 years, continuing to 
catch and kill marine life before eventually breaking down 
into microplastics and ending up in the food chain.109 

A recent study estimates that 5.7 per cent of all fishing nets, 
8.6 per cent of all traps and 29 per cent of all lines are lost 
around the world each year.110 The Great Pacific Garbage Patch 
is a major ocean plastic accumulation zone in the subtropical 
waters between California and Hawaii. At least 46 per cent 
of it consists of fishing gear.111 The impact that ghost gear 
entanglement has on marine megafauna is significant: a total 
of 76 publications highlight that more than 5,400 individuals 
from 40 different species were recorded as entangled in, or 
associated with, ghost gear.112
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UNDERWATER 
NOISE POLLUTION 
IS OF GROWING 
GLOBAL CONCERN 
BECAUSE OF ITS 
IMPACTS ON A WIDE 
RANGE OF MARINE 
SPECIES.116,134 

UNAVOIDABLY, ALL 
MARINE MAMMALS WILL 
INGEST MICROPLASTICS, 
PARTLY BECAUSE MARINE 
MAMMALS’ PREY 
SPECIES INGEST THEM AT 
SIGNIFICANT RATES.129

CHEMICAL, PLASTIC AND 
UNDERWATER NOISE POLLUTION
Many different substances to which marine mammals are exposed may adversely affect 
their health. These include natural elements that become more concentrated due to 
human activities, synthetic chemical compounds, oil-pollution-derived substances, marine 
debris, sewage-related pathogens, excessive nutrients causing environmental changes and 
radionuclides.119 Although there is broad awareness of the threat of pollution to marine 
mammals, the long-term impact of pollution on marine mammal health is difficult to study 
and not well-known.119

Chemical pollutants include persistent organic pollutants, heavy 
metals, and pharmaceuticals and personal-care products.120 
Marine mammals are especially vulnerable to such pollutants 
because they often occur in polluted coastal waters, are 
long-lived and therefore accumulate pollutants over time, 
occupy high trophic levels and thus biomagnify pollutants, 
and cannot metabolically eliminate persistent chemicals.121,122

Marine anthropogenic debris, in particular synthetic materials, 
affects marine mammals. Individuals can die or be negatively 
impacted by entanglement in or the ingestion of plastic 
litter. Published records indicate that currently 66 per cent 
of marine mammal species have been affected – 41 per cent 
by entanglement and 50 per cent by ingestion123 – but likely 
every species will eventually be affected. 

© naturepl.com / Franco Banfi / WWF

Entanglement is often lethal, but in most cases it is impossible 
to distinguish between entanglement in active gears (mostly 
fishing) or in true debris. Similarly, examples exist for lethal 
ingestion of debris, such as 7.6 kg of plastic debris causing 
stomach rupture in a sperm whale (Physeter macrocephalus).124 

However, in many situations, debris found in stomachs does 
not provide firm evidence that it caused death and sublethal 
impacts are hard to quantify.119 This example is concerning 
as sperm whales feed at depths up to 1,000 metres.125

It is often unclear why marine mammals ingest debris. 
Contrary to what might be expected, ingestion of debris in 
the filter-feeding baleen whales (54 per cent) appears less 
common than in the more target-hunting toothed whales 
(62 per cent). Within species, the frequency of nonlethal 
ingestion of plastic debris is often poorly known, as sample 
sizes are usually small and research methods do not focus 
on detecting debris in stomach contents.126 Nevertheless, 
ingestion rates of up to 35 per cent for individuals have been 
recorded for estuarine dolphins127 and up to 12 per cent 
in harbour seals.128 Unavoidably, all marine mammals will 
ingest microplastics, partly because marine mammals’ prey 
species ingest them at significant rates.129

Microplastics have been found in the gut of humpback 
whales,130 while their baleen can accumulate small plastic 
particles.131 Negative physical and chemical impacts from 
microplastic ingestion have been shown experimentally to 
occur at lower trophic levels. Impacts in natural situations 
and at higher food web levels are not known, but may 
occur as some plastic additives have endocrine disrupting 
properties.132 Effects of nanosized synthetic particles are even 
more unclear, but of concern as such particles may permeate 
cell membranes affecting cellular functions through physical 
or chemical interactions.133

Underwater noise pollution is of growing global concern 
because of its impacts on a wide range of marine species.116,134 
Whales in particular have evolved to use sound as their primary 
sense, and depending on the source, underwater noise can 
have a range of impacts on individuals and populations.69

Shipping is the leading contributor to ocean noise pollution 
worldwide116 and in some parts of the ocean, underwater noise 
levels have doubled each decade since the 1960s.115,116,135 
Ship noise is characterized as continuous and generally low 
in frequency, although it can extend to high frequencies.136 
Most noise is incidentally caused by propeller cavitation (the 
formation and implosion of small bubbles against propellers 
as they rotate). Hull vibration and engine noise also contribute 
to a ship’s acoustic footprint. Other sources of underwater 

noise range in frequency from low to high and can be high 
in their intensity. They include explosions, sonar, underwater 
construction and seismic survey. 

Vessel noise has been shown to disrupt communication 
and feeding behaviour and cause displacement of whales 
from important habitats,116 which can impact health and 
reproduction and lead to population declines. High-intensity 
sources of underwater noise can result in direct impacts 
through acute injury (temporary or permanent hearing 
damage) or death.136–139
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OFFSHORE EXPLORATION AND 
COASTAL DEVELOPMENT 
Industrial activities include land reclamation, the construction of infrastructure such as 
ports as well as facilities related to aquaculture, energy production and military activity. 
Potential impacts on whales include habitat loss, degradation or fragmentation, as well as, 
displacement or injury on account of construction and operational noise.65

Offshore oil and gas infrastructure such as pipelines and 
platforms have proliferated along continental margins and 
in the deeper oceans worldwide.140 Oil and gas exploration 
and extraction can disturb whales and their prey through 
underwater noise pollution, construction of supporting 
infrastructure, oil leaks, associated shipping and the potential 
for large, catastrophic oil spills. 

The ocean below 200 m depths is referred to as the deep-
sea and is the largest biome on our planet, with much of its 

diverse life unmapped. Parts of the deep seabed also contain 
mineral deposits. Interest in deep seabed mining to extract 
minerals several kilometres below the surface is increasing. 
Until there is enough knowledge about the life and functions 
of the deep sea, diverse voices are calling for a moratorium 
on this emerging practice.141 Seabed mining could affect 
whales and their prey through disturbance of the seafloor, 
sediment plumes, noise and pollution.142

This cumulative risk map shows the number of species affected by any threat based on the intersection of published documented threat categories (all threat 
types) and predicted species core habitat (AquaMaps presence probability threshold ≥0.6) – with a focus on the Eastern Pacific. Blue areas represent the core 
habitats for each group without any documented threat. Red areas represent high-risk areas or hotspots. 

FIGURE 3

CUMULATIVE RISKS MAP FROM AVILIA ET AL (2018)20

A.
CUMULATIVE RISK MAP 
FOR TOOTHED WHALES 
(Toothed whales, N species = 65). 

B.
CUMULATIVE RISK MAP 
FOR BALEEN WHALES 
(Baleen whales, N species = 13). 

© Henrik Lehnerer

Oil Rig in the Channel Island near Ventura California.

OIL AND GAS EXPLORATION 
AND EXTRACTION CAN 
DISTURB WHALES AND 
THEIR PREY THROUGH 
UNDERWATER NOISE 
POLLUTION, CONSTRUCTION 
OF SUPPORTING 
INFRASTRUCTURE, OIL 
LEAKS, ASSOCIATED 
SHIPPING AND THE 
POTENTIAL FOR LARGE, 
CATASTROPHIC OIL SPILLS. 
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Based on satellite tracking, photo identification and other data 
sources, we illustrate case studies of emerging blue corridors 
for whales, some hotspots where there is growing human 
interference and highlight conservation opportunities and ideas 
to implement solutions. 

CONSERVATION 
OPPORTUNITIES 

© naturePL / Mark Carwardine / WWF
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Seasonal migrations of Arctic and subarctic marine mammals 
closely follow the timing of sea ice retreat north in spring and its 
advance south in autumn. The highly productive, plankton-filled 
cold Arctic waters north of the Bering Strait also increasingly 
attract temperate cetacean species such as fin whales and 
killer whales from the Pacific Ocean up through the Strait and 
into the Arctic Ocean to exploit these rich feeding grounds in 
summer months. Gray whales travel more than 16,000 km each 

way annually to and from Mexico.143,144 Humpback whales 
frequent the Bering Sea in summer and can be found as far 
north as the Chukchi and Beaufort Seas.145 As well as their 
importance to the marine ecosystem, populations of whales 
that migrate through the Bering Strait are of immeasurable 
importance to coastal Indigenous Peoples in the United States 
and Russia, who have relied on them for millennia for their 
culture, nutrition and livelihoods.143,146 

The Arctic is warming more than twice as fast as the rest 
of the planet due to anthropogenic climate change and is 
now warmer than it has been at any time during the last 
2,000 years.89,147 A major consequence of this is loss of sea 
ice. Summer ice extent has declined by 40 per cent since 
satellite observation began in 1979 and what remains is 
younger and thinner, melts earlier in spring and re-freezes 
later in autumn.89 

Sea ice has, until recently, been a physical barrier to heavy 
industrialization of the Arctic Ocean and associated impacts. 
However, as the ice-free season lengthens, this is rapidly 
changing. Financial experts estimate that future development 
in the Arctic will attract approximately a trillion dollars of 
new spending in the next 20 years.148 Realisation of new 
development and infrastructure plans, stimulated by global 
demand for resources, is now possible due to the climate crisis. 
Extremely warm conditions in recent years have put the Pacific 
Arctic marine ecosystem under high pressure.143 Whales in 
the Bering Strait region are contending with changes in prey 
availability, a higher risk of predation by killer whales and 
changes in sea ice and other climate drivers that cue migration 
and other life events.143,149,150 Early signs of transformative 
change in the region include shifts in the productivity and 
distribution of fish species, changes in migrations of bowhead 
and beluga whales, and unusual mortality events for ringed, 
spotted and bearded seals and gray whales.36,143,150–152 

On top of these dramatic ecosystem changes, multiple 
anthropogenic stressors are growing in the Bering Strait 
region. Projected increases in ship traffic and expanding 
commercial fisheries carry direct risks for cetaceans.  

Known as the “fish basket” of the United States, the 
southeastern Bering Sea contains major fish stocks that make 
up a US$2 billion fishery153 and account for about half the 
seafood landings in the country. As these fish stocks move 
northwards due to climate change, so too will commercial 
fishing pressure. In 2020, the Russian Federation announced 
plans to open the first commercial pollock fishery in the 
Chukchi Sea to take advantage of this species’ apparent 
range expansion.154 The Agreement to Prevent Unregulated 
High Seas Fisheries in the Central Arctic Ocean, known as 
the Central Arctic Ocean Fishery Agreement (CAOFA), that 
entered into force in 2021 indicates the interest that some 
fishing countries have in accessing potential fishery resources 
in the Central Arctic Ocean. 

Shipping activity in the Bering Strait overlaps in space and 
time with whale migrations and brings several risks, including 
oil spills, ship strikes and underwater noise pollution. 

A CHANGING ARCTIC  

GROWING RISKS 
FOR CETACEANS

The Bering Strait connects the Arctic Ocean to the Pacific Ocean. Each year it hosts 
immense seasonal migrations of more than one million marine predators, including 
bowhead, beluga and gray whales, seals and walrus. As well as being a key migratory 
corridor, it is a persistent hotspot for many marine species and is one of the world’s 
most productive marine ecosystems.50 

BERING STRAIT  CONSERVATION CHALLENGES  

© naturepl.com  / Martha Holmes / WWF

THE ARCTIC IS 
WARMING MORE 
THAN TWICE AS 
FAST AS THE REST 
OF THE PLANET DUE 
TO ANTHROPOGENIC 
CLIMATE CHANGE 
AND IS NOW 
WARMER THAN IT 
HAS BEEN AT ANY 
TIME DURING THE 
LAST 2,000 YEARS.
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The number of ships transiting the Bering Strait has almost 
doubled in the last decade. Where only 262 transits were 
recorded in 2009, in 2019, 494 ship transits were observed 
through the Strait, with large increases projected in the 
future.155,156 Underwater noise pollution from current shipping 
– the amount of additional noise on top of the ambient 
underwater soundscape – is well above levels known to have 
a negative impact on whale communication.157 

In addition to increases in shipping through the Bering Strait 
for local or national commerce, with the loss of sea ice, new 
global shipping routes through the Arctic are materializing to 
connect the world’s oceans. Of four such routes, three would 
pass through the Bering Strait: the Northwest Passage, the 
Northeast Passage (which includes the Northern Sea Route) 
and the Transpolar Sea Route. All offer significant benefits 
of shorter distances compared to those through the Suez 
and Panama Canals.89 

The Bering Strait is clearly an important migratory corridor 
and destination for marine wildlife and is vital for the many 
coastal Indigenous Peoples who use marine resources as a 
way of life. Climate change is also creating opportunities for 
commercial and industrial growth that will result in new and 
elevated risks for the Bering Strait marine ecosystem and 
its components, including endemic species like bowhead 
and beluga whales and seasonal visitors such as gray and 
humpback whales.  

Commercial activities including shipping and fishing must 
be managed through national action and international 
cooperation, especially between the Russian Federation and 
the USA, as the Bering Strait is within the territorial waters 
of both countries.      

Development of a holistic system to manage shipping, thereby 
improving maritime safety and environmental protection, 
could include the use of emerging e-navigation technologies 
to enable real-time monitoring and information exchange; 
development of seasonal or dynamic MPAs; adoption of 
voluntary or mandatory speed restrictions and standards of 
care and operation led and implemented by the maritime 
industry.117,156  

WWF is working with governments, local communities, and 
other conservation organizations in Russia and the United 
States to identify area-based protections in the Bering Strait 
to protect whales and other marine mammals, and the 
communities that rely on these areas. Areas to Be Avoided 
(ATBAs) are special areas identified by the IMO to keep large 
vessels away from sensitive habitats. WWF has identified the 
Diomede Islands as important areas that require further 
protection and recommends implementing ATBAs around 
both islands. 

The CAOFA, recently entered into force, creates the opportunity 
to establish best practices for a science plan, standards for 
exploratory fisheries, and development of a regional fishery 
management organization (RFMO) for the Central Arctic Ocean. 
If implemented consistent with the Precautionary Approach 
and utilizing Ecosystem Based Management principles, the 
CAOFA can ensure the sustainability of Arctic fisheries and 
minimize the potential impact of commercial fishing on the 
Bering Strait. With transformation of this marine ecosystem 
underway, protection of these migratory corridors to maintain 
ecological connectivity and the immense natural values of 
the region is a matter of urgency.156 

INTERNATIONAL ACTION TO REGULATE 
SHIPPING NEEDED NOW 

CONSERVATION OPPORTUNITIES

WITH TRANSFORMATION OF 
THIS MARINE ECOSYSTEM 
UNDERWAY, PROTECTION 
OF THESE MIGRATORY 
CORRIDORS TO MAINTAIN 
ECOLOGICAL CONNECTIVITY 
AND THE IMMENSE NATURAL 
VALUES OF THE REGION IS A 
MATTER OF URGENCY.156 

HOW DO WE KNOW WHERE 
WHALES MIGRATE? 

SATELLITE TRACKING 

For several decades, scientists have used satellite 
tracking – also known as satellite telemetry – to 
better understand the movement patterns and 
large-scale behaviour of marine mammals. Satellite 
tags have been developed to track marine mammals 
for several months at a time, collecting spatial 
information using orbiting satellite networks. 
Similar to a GPS, satellite tags send and receive 
signals to and from satellites several times per 
day and these are used to calculate the position 
of the tagged animal. Data are sent via satellite to 
users and offers a remote means for monitoring 
animals that otherwise would be nearly impossible 
to track. Over time, positions from satellite tags can 
be used to determine the behaviour of the tagged 
animal (for example, migrating or transiting versus 
foraging) by using mathematical models. Because 
satellite tags can collect data over long periods, they 
are a useful tool for understanding fundamental 
aspects of the life history of marine mammals, 
including when and where they migrate, how much 
time they spend in migratory corridors and where 
these corridors may overlap with human activities.

To study whale migration, satellite tags are generally 
deployed on animals on their breeding or feeding 
grounds while animals are close to shore and are 
remaining in more or less the same area. As animals 
transition to migratory behaviour, satellite tags 
provide critical information on when migration 
occurs, the routes that animals take during 
migration, and when they reach their destination. 
Continuously tracking migrating animals is nearly 
impossible to do from a logistical point of view 
without the aid of satellite transmitters. By using 
satellite tag technology, scientists can learn, for 
example, about the routes that marine mammals 
take, the speed at which they move and whether 
different portions of the population migrate at 

PHOTO-IDENTIFICATION

One of the most commonly used methods for 
tracking the movements of marine mammals is 
photo-identification. Most animals have markings 
that are unique to individuals and in the case of 
humpback whales, the patterns of scarring and 
pigmentation on the underside of the tail flukes can 
be used to identify individuals with great precision. 
Photographing animals is a relatively simple and 
passive way to collect valuable information on the 
presence of an animal in a certain place at a certain 
time. By collecting fluke (or other body part) images 
regularly in the same place, researchers can learn 
about occurrence patterns of individuals over 
long periods of time or within a season. However, 
some of the most critical information on animal 
movements comes from when researchers compare 
photographic images across regions to make 
matches. In this case, many of the main migratory 
end points (feeding and breeding grounds) for 
marine mammal populations have been identified 
and fidelity to these has been established for many 
individuals. Researchers are leveraging artificial 
intelligence technology to greatly facilitate and 
expedite the arduous matching process, for example 
via platforms like Flukebook.org.159

INDIGENOUS KNOWLEDGE 

Vast knowledge about whales, their movements, 
behaviour and ecology is held by coastal Indigenous 
peoples around the world, particularly those who 
have relied and still rely on whales for their culture, 
food and livelihoods. Indigenous Knowledge, or 
Traditional Ecological Knowledge, is accumulated 
by people who have successfully lived in close 
connection with nature for generations, often in 
remote places, and often as the only year-round 
residents, enabling deep, detailed and experiential 
observations and knowledge to be gained. 

Indigenous Peoples’ knowledge is increasingly 
recognized by scientists as unique and intrinsic 
to understanding the nature of biodiversity and 
ecosystems. Indigenous Knowledge has been 
used alone and alongside scientific research to 
understand whale migrations, including pathways, 
timing, changes and factors influencing its onset 
(e.g. for beluga and bowhead whales).160,161

different times. The latest satellite tags can also 
record dive behavior, including feeding events, 
adding an additional dimension to the data they 
can collect.158 Additionally, satellite tag data can be 
used to show when migrating marine mammals 
overlap in space and time with human activities 
such as fishing and shipping, and to determine 
the amount of time that animals spend in the 
territorial waters and exclusive economic zones 
(EEZs) of different countries.

Photo-identification is likely the most ubiquitous 
marine mammal data collected around the world 
and enables researchers to define migratory 
destinations for populations and the patterns of 
occurrence of individuals in these areas over time. 
As well, photo-identification can help determine 
the frequency of reproduction in individuals and 
can provide information on entanglements and 
other scars/injuries incurred from incidents with 
human activities. 
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These whales come from various high-latitude feeding areas 
across the North Pacific, but the vast majority originate in 
southeast Alaska and adjacent feeding areas in northern British 
Columbia and the northern Gulf of Alaska.162 Humpbacks 
are abundant in Hawaii from mid-December through early 
April, reaching peak numbers in February and March, when 
most females are believed to go into estrus.163 The pattern 
of male activity around females suggests that the peak in 
ovulation for non-pregnant females is from December to 
early February, while a secondary peak from mid-February 
to March appears to be the result of pregnant females from 
the previous winter going into estrus after giving birth. Mating 
occurs during the brief period (a few days) when females are 
receptive, so most individuals (certainly most females) may 
be present in Hawaii for only a few weeks.163

Thus, we might expect that a typical adult female that has 
spent spring, summer and part of the autumn in the feeding 
areas may migrate to Hawaii (a distance of ~4,000–5,000km) 
in late autumn (say, late November), arrive there 30 to 40 

days later (late December), remain in Hawaii for 20 to 30 
days (40 days if rearing a calf) while looking for a mate, and 
then undertake the return migration to finally arrive in the 
feeding area at the beginning of spring (mid-March) of the 
following year. The pattern of male residence in Hawaii is 
possibly similar, although the most dominant ones may 
spend significantly longer (up to 91 days).163

A recent comprehensive analysis of the movements of 86 
satellite tagged animals in Hawaii from 1995 to 2019 showed 
that while in the Hawaii breeding area, whales moved at a 
mean speed of 1.62 km/h and that their residency ranged 
from 1.1 to 42.8 days, with a mean of 13.1 days.164 Once they 
started their migration to the feeding areas, tagged whales 
moved at a mean speed of 4.65 km/h and their migration 
lasted between 28 and 44.8 days, with a mean of 34.2 days.164 
However, migration speed was not sustained but showed 
variation over time, with periods of increased and decreased 
speed lasting several days.164

The importance of the Hawaiian Islands as a breeding area for North Pacific humpback 
whales is underscored by the fact that it is used during winter months by almost half (about 
10,000 animals) of the population inhabiting the North Pacific.162

HAWAII TO 
SOUTHEAST ALASKA

By virtue of Hawaii’s location in the middle of the North 
Pacific, the migration to and from the feeding areas takes 
the whales across a vast expanse of the open ocean that is 
regularly crossed by major shipping “highways” where the 
risk of ship strike is elevated.165 Patterns of ocean currents in 
this region lead to the formation of convergence zones, most 
famously the Great Pacific Garbage Patch, where abandoned, 
lost or discarded fishing gear tends to accumulate,108,111,166,167 
increasing the risk of entanglement. At least 46 per cent of 
the Great Pacific Garbage Patch is made of discarded fishing 
gear.111

While the Hawaiian humpback whale population has been 
recovering strongly,168 recent climate-related perturbations 
to the North Pacific ecosystem known as “marine heatwaves” 
appear to have affected survival and recruitment in this 
population.169–172

Preventing fishing gear loss is the top priority, with education, 
voluntary measures and regulations all having a role to play. 
Prevention measures include restricting the use of high-risk 
gear in certain areas or times of year, marking fishing gear 
so it’s clearly visible and the owner can be identified, and 
improving end-of-life disposal and recycling.

Even so, some fishing gear will inevitably get lost, so 
it’s important to adopt mitigation measures. Including 
biodegradable components so the gear breaks down quickly 
is one effective way to prevent ghost fishing. Finally, since 
plastic gear can have long-lasting impacts, it’s important to 
remove and retrieve as much lost and abandoned gear as 
possible, though this can be expensive, particularly in deep-
sea habitats. Programmes for reporting and retrieving lost 
gear already operate in some places, and “fish for litter” 
schemes – which reward fishers for bringing back marine 
debris, including ghost gear – are growing in popularity.107

WWF is urging governments to sign on to the Global Ghost 
Gear Initiative (GGGI) and implement its fishing gear best 
management practices to prevent gear loss. The GGGI is the 
world’s only global cross-sectoral alliance of 100 organizations, 
including WWF. By joining the GGGI, countries will access 
critical technical support to address ghost gear in their national 
fisheries, contribute to the collective impact of GGGI and its 
members, and help to develop the global capacity to solve 
this problem throughout our ocean.107

Globally, a legally binding UN agreement is needed as a 
priority to stop the leakage of plastics into our oceans by 
2030 and accelerate the transition to a circular economy for 
plastic so it never becomes waste or pollution.173

CONSERVATION CHALLENGES  

CONSERVATION OPPORTUNITIES  

THE MIGRATION 
TO AND FROM THE 
FEEDING AREAS 
TAKES THE WHALES 
ACROSS A VAST 
EXPANSE OF THE 
OPEN OCEAN THAT IS 
REGULARLY CROSSED 
BY MAJOR SHIPPING 
“HIGHWAYS” WHERE 
THE RISK OF SHIP 
STRIKE IS ELEVATED.
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FATAL COLLISIONS 
WITH SHIPS ARE A 
LEADING SOURCE 
OF MORTALITY 
FOR BLUE, FIN, 
HUMPBACK AND 
GRAY WHALES,184 
AND MAY BE ONE 
OF THE FACTORS 
INHIBITING RECOVERY 
OF BLUE WHALE 
POPULATIONS POST-
WHALING.

Blue whales in the Eastern North Pacific are listed as 
Endangered under the United States Endangered Species 
Act,  NOM-059 of Mexico, the Species at Risk in Canada 
and Protected under the United States Marine Mammal 
Protection Act. Their population size in this region is about 
1,500 animals.174 They migrate between the California Current 
region or the Gulf of Alaska and the Eastern Tropical Pacific, 
likely tracking abundant krill that they feed on year-round. 
3,175–177

The coastal waters of North America 
are important migratory routes 
and foraging areas for species 
including gray, blue, humpback 
and fin whales. Blue whales 
move between the Eastern Tropical 
Pacific and the California Current System 
or Gulf of Alaska, but probably feed year-
round, targeting ephemeral, dynamic 
concentrations of krill. 

WESTERN COAST 
OF NORTH AMERICA

Off the United States West Coast, migratory routes and 
foraging areas of many species overlap with various kinds 
of ship traffic,178–183 including commercial traffic to and from 
the ports of Los Angeles and Long Beach, two of the world’s 
50 busiest container ports. The risk of collisions between 
ships and whales is thus high in this area: it is estimated 
that most mortality risk for blue, humpback and fin whales is 
concentrated in about 10 per cent of the United States West 
Coast EEZ.183 Fatal collisions with ships are a leading source 
of mortality for blue, fin, humpback and gray whales,184 and 
may be one of the factors inhibiting recovery of blue whale 
populations post-whaling.183,185,186 Studies of the impacts of 
acoustic disturbance on blue whales has shown that these 
whales generally are affected disproportionately when feeding 
and as a result of disturbance, stop feeding.187 Animals that 
are chronically exposed to disturbances, therefore, are at 
risk of losing critical foraging opportunities that can lead 
to changes in body condition that ultimately may lead to 
changes in reproductive rates and decreased population 
growth.188,189

CONSERVATION CHALLENGES  

Over 17 years between 1994 and 2017, 189 whales were satellite-tracked for 2-504 days. Locations were recorded in the EEZs of nine countries with 15 per cent 
of locations recorded in the high seas. Most locations were in United States (52 per cent) and Mexican (32 per cent) waters. The satellite tracks cover an area of 
23 million km2. In this area, the mean shipping density (number of vessels counted in 2015) is 0.36 vessels/km2, but in the whales’ core-use area, it is 0.99 vessels/km2.

FIGURE 4

EASTERN NORTH 
PACIFIC BLUE WHALES
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