
PROTECTING BLUE 
CORRIDORS
Challenges and solutions for migratory whales 
navigating national and international seas



WWF - PROTECTING BLUE CORRIDORS 3

WWF is one of the world’s largest and most experienced independent conservation 
organizations, with over 30 million supporters and a global network active in more than 
100 countries.

WWF Protecting Whales and Dolphins Initiative is a global conservation 
programme bringing together experts, industry, policymakers and governments to 
co-design solutions to safeguard our ocean giants for future generations. 
Website: wwfwhales.org

Recommended citation:
Johnson, C., Reisinger, R., Palacios, D., Friedlaender, A., Zerbini, A., Willson, A., Lancaster, 
M. , Battle, J., Graham, A., Cosandey-Godin, A., Jacob T., Felix, F., Shahid, U., Houtman, 
N., Alberini, A., Montecinos, Y., Najera, E. and Kelez, S. (2022). Protecting Blue Corridors, 
Challenges and Solutions for Migratory Whales Navigating International and National 
Seas. WWF, Oregon State University, University of California, Santa Cruz, Publisher: WWF 
International, Switzerland. 

CONTENTS
ABBREVIATIONS AND ACRONYMS 7

INTRODUCTION 8

NAVIGATING BLUE CORRIDORS – THE THREATS 14

ACTION TO PROTECT BLUE CORRIDORS TO SAFEGUARD WHALES, 

OUR OCEAN, AND OURSELVES 26

GREAT WHALE MIGRATIONS  28

Eastern Pacifi c Ocean 30

Southern Ocean 56

Australia 66

West Indian Ocean 68

Mediterranean Sea 82

Southwest Atlantic Ocean 92

North Atlantic Ocean 96

IMPROVING WHALE CONSERVATION THROUGH COOPERATIVE 

POLICY ACTION 102

APPENDIX 1. SATELLITE TELEMETRY DATA 122

APPENDIX 2 & 3. ADDITIONAL MOVEMENT & MARINE DATA 124

REFERENCES 125

© VDOS Global / WWF-Canada  

Special thanks to:
Stephanie Verbeek, Stina Nyström, Rod Downie, Emily Grilly, Simon Walmsley, 
Jon Hutton, Maggie Kinnaird, Gilly Llewellyn, Giuseppe Di Carlo, Wendy Elliot, 
Heike Zidowitz, Tim Packeiser, Colman O’Criodain, Pauli Merriman, 
Alison Cross, Michael Crispino, Steve MacLean, Marina Antonopoulou, 
Rick Leck, Monique Van de Water, Leigh Henry, Thomas Lambert, Sabine Bos, 
Gretchen Lyons, Robyn Carmichael, Kaz Hing, Darren Grover, Rachel Lowry, 
and Dermot O’Gorman. 

Copyeditor 
Melanie Scaife

Graphic design
Candy Robertson

Funding
This report was produced by the WWF Protecting Whales and Dolphins 
Initiative with support from WWF Netherlands, WWF Sweden, WWF Germany,
WWF Australia and WWF UK.

Front cover photo: © Shutterstock / Seb c’est bien / WWF

Authors: 
Chris Johnson,  WWF 
Ryan Reisinger PhD, University of Southampton  
Ari Friedlaender PhD, University of California Santa Cruz 
Daniel Palacios PhD, Oregon State University, Marine Mammal Institute 
Andrew Willson PhD, Future Seas SPC Oman 
Alex Zerbini PhD, CICOES-UW, NOAA, Marecotel & Instituto Aqualie 
Melanie Lancaster PhD, Aurelie Cosandey-Godin PhD, Théa Jacob, 
Jessica Battle, Alistair Graham, Umair Shahid, Nathalie Houtman,  
Amalia Alberini, Yacqueline Montecinos, Eduardo Najera PhD, 
Shaleyla Kelez PhD, WWF
Fernando Felix PhD, Museo de Ballenas, Salinas, Ecuador 

We would like to thank all of the contributors of scientifi c data of 
whale movement featured in this report including:  
O. Adam (Neurosciences Paris Saclay), Alejandro Fernandez Ajó (Northern 
Arizona University), Artur Andriolo (UFJF, Instituto Aqualie), Virginia 
Andrews-Goff  (Australian Antarctic Division), Salvatore Cerchio (African 
Aquatic Conservation Fund), Phillip Clapham (Seastar Scientifi c), Rochelle 
Constantine (University of Auckland), Mariano Coscarella (CESIMAR-
CENPAT), Enrique Crespo (CESIMAR-CENPAT), Environment Society 
of Oman, Tim Collins (Wildlife Conservation Society), Luciano Dalla Rosa 
(Universidade Federal do Rio Grande), Mike Double (Australian Antarctic 
Division), Violaine Dulau (Globice), Matias Di Martino, Ken Findlay (Cape 
Peninsula University of Technology), Santiago Fernandez (CESIMAR-
CENPAT), Raul González (CIMAS / EsCiMar), Claire Garrigue (UMR 
ENTROPIE), Guillermo Harris (Wildlife Conservation Society), Jason How 
(Department of Primary Industries and Regional Development), F. Mayer 
(Cetamada NGO), Curt and Micheline-Nicole Jenner (Centre for Whale 
Research), Christian Lydersen (Norwegian Polar Institute), Carina Marón 
(Wildlife Conservation Society), Bruce Mate (Oregon State University), Martin 
Mendez (WCS), Simone Panigada (Tethys Research Institute), Howard 
Rosenbaum (WCS), Rui Prieto (University of the Azores), Mduduzi Seakamela 
(Department of Environmental Aff airs), Maritza Sepulveda (Universidad de 
Valparaiso), Monica Silva (University of the Azores), Roxana Schteinbarg 
(ICB Argentina), Mariano Sironi (ICB Argentina), Diego Taboada (ICB 
Argentina), Raquel Soley (ICB Argentina), Nicolás Lewin (ICB Argentina), 
Marcos Ricciardi (ICB Argentina), Federico Sucunza (Instituto Aqualie), 
Laurène Trudelle (Neurosciences Paris Saclay), Matthew Witt (University of 
Exeter), Judy Uhart, Marcela Uhart (UC Davis), Florencia Vilches and Victoria 
Zavattieri (Wildlife Conservation Society). 



© Naturepl.com / Mark Carwardine / WWF

Protecting whales has benefits for nature and people 
Growing evidence shows whales play a critical role in 
maintaining ocean health and our global climate, all while 
contributing to a global economy.

Blue corridors are critical ocean habitats for migratory 
marine species
Whales rely on critical ocean habitats – areas where they 
feed, mate, give birth, nurse young, socialise or migrate. 
“Blue corridors” are migration superhighways that allow 
marine megafauna to move between these critical habitat 
areas, and are essential for their survival.

Whales are an indicator of ocean health, but face 
growing threats
Entanglement in fishing gear (bycatch), climate change, 
ship strikes, and pollution (chemical, plastic and 
underwater noise) are impacting whales, their prey 
and their habitats. Whales face several of these threats 
simultaneously across their range, which are impacting 
recovery of populations and contributing to the decline in 
others.

We highlight a new conservation approach for enhanced 
cooperation
Threats to whales have evolved; our conservation 
approach must evolve too. From local to regional to 
international levels, science, civil society, industry, states 
and intergovernmental bodies have a role in safeguarding 
whales and their migrations, mitigating threats and co-
designing solutions.

We need to act now
Six out of the 13 great whale species are classified 
as Endangered or Vulnerable, even after decades of 
protection. Some may go extinct within our lifetimes – 
unless we act now.

KEY MESSAGES
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ABBREVIATIONS AND ACRONYMS
ABNJ	 Areas Beyond National Jurisdiction 

(including both the High Seas and the 
seabed Area) 

ACCOBAMS	 Agreement on the Conservation 
of Cetaceans in the Black Sea, 
Mediterranean Sea and Contiguous 
Atlantic Area 

AIS	 Automatic identification system 

ALDFG	 Abandoned, lost or discarded fishing 
gear 

APMs	 Associated protective measures 

ASCOBANS 	 Agreement on the Conservation of 
Small Cetaceans of the Baltic, North East 
Atlantic, Irish and North Seas 

BBNJ	 Biodiversity Beyond National Jurisdiction 

CBD	 Convention on Biological Diversity 

CCAD	 Central American Commission for 
Environment and Development 

CCAMLR	 Commission for the Conservation of 
Antarctic Marine Living Resources  

CITES	 Convention on International Trade in 
Endangered Species of Wild Fauna and 
Flora 

CMAR	 Eastern Tropical Pacific Marine Corridor 

CMS	 Convention on the Conservation of 
Migratory Species of Wild Animals 

COP	 Conference of the Parties 

CPPS	 Permanent Commission of the South 
Pacific 

DOM		 Dynamic ocean management 

EBSA	 	Ecologically or biologically significant 
area 

EEZ	 Exclusive economic zone 

FAO 	 Food and Agricultural Organization 

GES	 Good environmental status 

GGGI	 Global Ghost Gear Initiative 

IATTC 	 Inter-American Tropical Tuna 
Commission  

ICRW 	 International Convention for the 
Regulation of Whaling 

IMMA	 Important marine mammal area 

IMO	 International Maritime Organization 

INGO	 International non-government 
organization 

IOTC	 Indian Ocean Tuna Commission 

ISA	 International Seabed Authority 

IUCN	 International Union for Conservation 
of Nature 

IWC	 International Whaling Commission 

KBA	 Key biodiversity area 

MEPC 		 Marine Environment Protection 
Committee 

MPA	 Marine protected area 

MSP 	 Marine spatial planning 

NOAA 	 National Oceanic and Atmospheric 
Administration 

OECM	 Other Effective Area-based 
Conservation Measures 

PARCA	 Environmental Plan for the Central 
American Region 

PSSA	 Particularly sensitive sea area 

RFMO	 Regional fisheries management 
organization 

SPRFMO 	 	South Pacific Regional Fisheries 
Management Organization 

UN	 United Nations 

UNCLOS	 United Nations Convention on the Law 
of the Sea  

UNFCCC	 United Nations Framework Convention 
on Climate Change 
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INTRODUCTION
Whales are a sentinel species for ocean 
health. Protecting Blue Corridors outlines a 
new collaborative conservation approach to 
identify the most critical habitats for whales 
and the migratory connections between 
them – ultimately to assist the development 
of global and regional management plans to 
safeguard whales throughout their migratory 
pathways, mitigate threats and provide 
solutions to governments and industry.

© naturepl.com / Tony Wu / WWF
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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.1 
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 are essential to their survival. 

Drawing on the latest scientific evidence from years of 
satellite tracking data and knowledge from the global 
research community, this report details the work of WWF, 
its partners – including University of California Santa Cruz 
and Oregon State University – and many data contributors 
to map routes of migratory whales as they move through 
international waters, national seas and coastal areas, between 
key breeding and foraging locations. Areas covered in the 
report include the eastern Pacific Ocean, Indian Ocean, 
Southern Ocean, Mediterranean Sea and southwest and 
north Atlantic Ocean. Importantly, information gathered for 

these areas attempts to identify where migratory routes and 
key areas overlap with a range of emerging and cumulative 
threats from human activities. 

A sentinel species for ocean health 
Whales are some of the ocean’s most inspiring, iconic marine 
species. 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.2,3 

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.2 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.2 

Economists have sought to quantify the numerous benefits 
whales offer in dollars and cents to give further weight to 
whales’ extrinsic value. The International Monetary Fund 
estimates the value of a single great whale at more than US$2 
million, which 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.2 

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.3 

Extinction risk “real and imminent” 
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, 

© WWF-Canada / Chad Graham

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 commercial whaling.4 The 
extinction risk to cetaceans is “real and imminent” according 
to more than 350 scientists and conservationists – WWF 
experts among them – who signed an open letter in 2020 
calling for global action to protect cetaceans from extinction.5 
More than half of all species are of conservation concern.  

In 2020, the IUCN listed the North Atlantic right whale 
as Critically Endangered. In 2021, experts released a new 
population estimate, raising alarm that the iconic species is 
at the lowest point in about 20 years, numbering only 366 
individuals – a decline of 30 per cent over the past 10 years.6 

They join species 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 an estimated population size that may be as low as 10 
individuals. In New Zealand, Māui dolphins are also in urgent 
need of complete threat removal to enable their recovery, 
with only about 60 individuals remaining.

Threats to whales are increasing
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 entanglement in 
fishing gear and ghost net,7 while populations are impacted 
from overfishing, increasing ship traffic,8,9 underwater noise,10 
pollution,11,12 offshore development, and climate change.13  

These threats are often occurring in concert and overlap 
with whales’ critical habitats and migration routes, working 
to create a hazardous and at times fatal obstacle course for 
whales travelling between breeding and foraging areas. For 
example, between 2017 and 2021, 34 North Atlantic right 
whales died off the Canadian and United States coasts from 
ship strikes and entanglement in fishing gear.14 Just one 
death jeopardizes this population’s survival. 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. 

During the 20th century, nearly 3 million whales were 
commercially harvested, driving many species to the brink 
of extinction.15 While a significant reduction of commercial 
whaling has allowed some populations to bounce back, new 
threats have emerged16,17 that are making 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. 
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Marine connectivity conservation for whales
This report 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.1 

Connectivity conservation is a concept that recognizes that 
species survive and adapt better when their habitats are 
managed and protected as large, interconnected networks. 
Marine protected areas (MPAs) are conservation tools 
intended to protect biodiversity, promote healthy and 
resilient marine ecosystems, and provide societal benefits.18  

The IUCN World Commission on Protected Areas 
Connectivity Conservation Specialist Group and Marine 
Connectivity Working Group, of which WWF experts are 
members, 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 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, the 
International Maritime Organization and regional fisheries 
management organizations, and international conservation 
agreements such as the Commission for the Conservation of 
Antarctic Marine Living Resources (CCAMLR). 

Engagement with the United Nations (UN) is particularly 
critical at this time, given its current negotiations over a 
new treaty for the high seas.19 The high seas make up two 
thirds of the Earth’s oceans, yet no overarching treaty 
exists to conserve vulnerable species and ecosystems in 
these waters. Today, only about 7.91 per cent of the world’s 
oceans are protected in actively managed MPAs. WWF, the 
scientific community and over 75 governments have all now 
backed a call to protect 30% of our ocean by 2030 through 
implementing networks of marine protected areas or other 
effective area based conservation measures (OECMs).20,21 This 
is commonly known as the 30x30 pledge.22,23 

Mapping the groundwork for urgent action
This report lays the groundwork for engagement with 
policymakers from all these organizations by synthesizing the 
latest science and data specific to each of their policy areas – 
to date largely occurring independently of each other – and 
bringing this information together for the first time in one 
view.  

Drawing on the latest scientific data from years of satellite 
tracking effort and knowledge from the global research 
community, this report details the work of many research 
groups to map routes of migratory whales as they move 
through international waters, national seas and coastal areas, 
between key breeding and foraging locations. Importantly, 
the information gathered presents an illustrative snapshot 
of migratory routes and key ocean areas that overlap with 
a range of emerging and cumulative threats from human 
activities. There is still much more to discover about 
migration of many whale populations. 

Our goal is for policymakers to see this bigger picture and 
armed with this knowledge, work together to formulate 
complementary policies for cumulative benefit. 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 networks 
of MPAs. As some whales’ migration 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.24 

As for when this collective work needs to be done, the 
answer is now. The open letter from cetacean scientists 
worldwide4 states: “The lack of concrete action to address 
threats adversely affecting cetaceans in our increasingly busy, 
polluted, over-exploited and human-dominated seas and 
major river systems, means that many, one after another, 
will likely be declared extinct within our lifetimes … Whales, 
dolphins and porpoises are seen and enjoyed all over the 
world, and are valued as sentient, intelligent, social and 
inspiring species; we should not deny future generations the 
opportunity to experience them.”4 

Zooplankton, Fish

Phytoplankton
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NH4
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migration, 
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Figure 1: An illustration of the “whale pump”, where whales release nutrients such as iron, carbon, nitrogen and sulphur from deep, nutrient-rich waters in 
shallower waters via feeding and excretion.25
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HUMPBACK WHALES
(Megaptera novaeangliae)

IUCN Status: Least concern
Length: 13-16m
Population: ~84,000

NORTH ATLANTIC RIGHT WHALES
(Eubalaena glacialis)

IUCN Status: Critically Endangered
Length: 13-16m
Population: ~350

BOWHEAD WHALES
(Balaena mysticetus)

IUCN Status: Least concern
Length: 13-15m
Population: ~10,000

GRAY WHALES
(Eschrichtius robustus)

IUCN Status: Least concern
Length: 12-14m
Population: ~27,000

HUMAN
(1.65m)

FIN WHALES
(Balaenoptera physalus)

IUCN Status: Vulnerable
Length: 17-20m
Population: ~100,000

SOUTHERN RIGHT WHALES
(Eubalaena australis)

IUCN Status: Least concern
Length: 15-18m
Population: ~13,600

SPERM WHALES
(Macrocephalus physeter)

IUCN Status: Vulnerable
Length: 11-20m
Population: ~350,000

BLUE WHALES
(Balaenoptera musculus)

IUCN Status: Endangered
Length: 24-26m
Population: ~5,000–15,000
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Whales move across ocean basins as they travel between feeding and breeding areas, in and out of 
international and national waters. Some migrations are seasonal, some are year-round.
For the fi rst time, we present a global view of blue corridors for whales, combining satellite tracking 
data from over 845 tags. They help uncover the migration patterns of whales and the locations and 
characteristics of their critical habitats. 

WHALE SUPERHIGHWAYS

Multiple human threats are impacting whales within both critical habitats and along their migration corridors.16,17

MIGRATIONS ARE BECOMING INCREASINGLY DANGEROUS
Climate change aff ects prey 
abundance, distribution 
and type. Ocean warming 
changes the timing of 
important life events 
including migration. Ice 
melt causes decline in 
critical habitat and provides 
less protection from 
predators.

Shipping poses multiple 
threats, including deaths 
caused by vessel strikes in 
areas where there is high 
vessel traffi  c in important 
ocean habitats.

BYCATCH
Entanglement in fi shing gear 
is the most signifi cant threat 
to the survival of whale and 
dolphin populations globally.

GHOST NETS
Discarded, lost, or 
abandoned fi shing gear in 
the marine environment 
is also a risk. This gear 
continues to entangle marine 
species, smother habitat, and 
act as a hazard to navigation.

OVERFISHING
Reduction of prey availability 
due to overfi shing threatens 
all cetaceans.

CHEMICAL 
Introduced synthetic chemicals 
in the sea bioaccumulate in the 
marine food chain leading to toxic 
levels in top predators like whales.

PLASTIC
Toothed whales such as sperm 
whales ingest plastics, confusing 
them with prey. Baleen whales 
ingest plastic indirectly where 
their prey contains microplastics.

OIL AND GAS
Oil and gas exploration and 
extraction disturbs whales and 
their prey through underwater 
noise pollution, construction 
of supporting infrastructure, 
oil leaks, associated shipping 
and the potential for large, 
catastrophic oil spills. 

CONSTRUCTION
Potential impacts on whales 
include habitat change, 
habitat loss, degradation and 
fragmentation, displacement or 
injury on account of construction 
and operational noise.

COMMERCIAL WHALING
Nations including Japan and 
Norway continue to kill whales for 
commercial purposes. 

CLIMATE CHANGE

SHIPPING AND VESSEL STRIKES

OFFSHORE EXPLORATION, MINERAL EXPLOITATION AND COASTAL DEVELOPMENT 

WHALING

FISHERIES

POLLUTION
UNDERWATER NOISE
The introduction of noise into 
the ocean from shipping, seismic 
survey, industrial operation, 
construction and military sonar 
interferes with the ability of 
whales and other noise-sensitive 
species to carry out many life 
functions. Underwater noise 
can result in disturbance, 
displacement, temporary hearing 
loss, permanent hearing damage 
and direct mortality. 

SEABED MINING
There is growing interest in 
exploiting mineral deposits from 
the area of the ocean below 200 m
which covers about 65% of the 
Earth’s surface. This emerging 
threat could aff ect whales and 
their prey through disturbance of 
the seafl oor, sediment plumes and 
pollution.

HUNTING OF SMALL CETACEANS FOR 
FISHERIES BAIT
Hunting of small cetaceans – for 
live capture, food, bait and other 
products – is ongoing in many 
parts of the world and some of it 
is unsustainable and unregulated.
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