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IWC Initiatives addressing key
threats to cetaceans today

Threat-based work

Whale Watching

Online handbook with advice for industry,
guides, regulators and whale watchers
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The Whale-Climate
Connection

Migratory Baleen Whales

A Seasonal movements between feeding and
breeding grounds

Timing evolved to match prey availability and
breeding requirements

Historical fidelity to specific routes and regions

Key species examples: Humpback, Gray, Blue,
and Fin whales

To Do Do

Ocean Changes
Rising sea temperatures
Changing distribution and abundance of prey

Sea ice extent reduction in polar feeding
grounds

Shifts in timing of spring phytoplankton blooms
Altered upwelling patterns in productive regions
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Observed Effectsod
Migration, Habitat,
Distribution

Physical Distribution

T Changes in migration timing, distribution
patterns

T Expansions into novel areas (e.g., arctic icdree)

Physiological
T Reduced body condition in some populations

T Nutritional stress resulting in increased
mortality

Reproductive

T Altered breeding schedules and breeding
success

I Decreased calving associated with low prey
availability
Examples

A Pacific Gray whales;
A Humpback whales arriving in Antarctica;
A Bowhead whales in the Arctic, crossing Pacific/Atlantic

Szesciorkat al. 2024
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Gray Whale [ Eastern North Pacific Population
(Eschrichtius robustus) [ | Western North Pacific Population
Global Distribution [f777] overlapping Ranges

4= Trans-Pacific Population

IWCc grey whale range

Observed Impacts

maximum latitude
habitat availability
migration dates
visual/acoustic detections
strandings

time spent in high latitude

Species

~ Bowheadwhale |

Humpback whale
Common minke whale

Sperm whale
Killer whale
Grey whale
North Pacific right whale
North Atlantic right whale
Bryde's whale
Humpback whale
Fin whale
Blue whale
Antarctic minke whale

Killer whale

VanWeeldenet al. 2021



Bottom-up Pathways of Climate Impacts

T T Se—

Prey impacts
A Shifts in Plankton communities (geographical and
seasonal)
I Changes in timing of peak zooplankton abundance
I Alterations in copepod community compaosition

A Changes in krill abundance and distribution, shifts
northwards

A Alterations in timing of peak productivity

Whale impacts

Migratory routes, critical habitat changes, energetic
considerations

A Localisedlepletion?

A Competition for prey

A Prey switching, diet changes

A Examples: Changes in North Atlantic right whale distribution

relative to prey shifts; Southern Pacific Humpback Whales



Future Pathways and Predicted Impacts

Change in habitat characteristicsor | Change to food supply or

Miffers across species, oceans, latitudes

Habitat availability changes

Changes in migration
patterns

Expected shifts in prey
availability - likely impacts on
energetics, reproduction rates
Potential new connectivity
between populations (e.g.,
ice-free regions)

Increased predation in novel
habitats
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Tulloch et al. 2019

MPreymediated responses dominate
Southern Hemispherebservations
and predictions



Migratory baleen whale populations most
vulnerable to climate change

Arctic and Subarctic Whales
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Changing Climate Steering Whales ths of Ocean Vessels

Cumulative Impacts - Potential
Avenues for action

Observed and expected impacts

A Shipping route changes due to ice
melt

A Increased or changing fishing
activities in new areas

A Increased interactions with other

human activities (noise, vessel strikes,
pollution) o
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A Disease susceptibility changes 7
A High uncertainty of interactive effects s
of multiple stressors
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Savoca et al. 2024



@ Vessel traffic

@ Right Whale

Case Study: North Atlantic Right
Whales, Shipping, Climate Change |

Shifting prey distribution affecting traditional feeding grounds

Regime shifts in Gulf of Maine/Scotian Shelf from warming
waters

Increased whale movement into shipping lanes
Vessel strikes, reduced calving rates
Population impacts and recovery challenges

To o P Do Do

Problem: Mismatches in novel distributions under climate
change with shipping lanes and vessel traffic

A Climate-informed solutions:

T Vessel speed limits |I|||I||I||II|
I Seasonal and dynamic management areas

T Precautionary vessel routing changes
i Mandatory ship reporting
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Meyer-Gutbrodet al.
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Case Study: Climate Change and
Whale-Fishery Interactions

California Case Study

Climate Change Impact

A Ocean warming shifts whale migration

A Increased overlap with crab fishing zones
A Higher entanglement risk

Management Innovations

A Dynamic time-area closures

A Gear modification requirements

A Reattime whale detection systems

Key Intervention Outcomes

A 40% reduction in whale entanglements

A Collaborative fishery-conservation approach
A Adaptive seasonal fishing restrictions



Research Gaps

A Endangered SpecieStudies on vulnerable and/or data
deficient species e.g., North Pacific right whales and sei whales;
Southern Hemisphere populations

A Geographic Coveragainderstudied regiong Southern Ocean,
Indian Ocean and South Atlantic
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A M |g ratlon pattern dynamlcstrackl ng route Changes, ® Observed impacts ° Predicted impacts © Both observed and predicted impacts
reproductlve SUcCcess VanWeeldenet al. 2021

A Physiological adaptation mechanismstetabolic responses,
genetic adaptation

A Ecosystem interaction uncertaintiepredator-prey studies,
food web structure changes

Species

Tulloch et al. in pres




S u p p O rtl N g e C Osy Ste m Role of Cetaceans in Ecosystem Functioning:

services and functioning S

A WhalesEcosystem service€limate change

I climate regulation through carbon sequestration
6agKIFEES FLEfaco
I nutrient cycling contributing to primary
LINE RdZOGAQGAGE O0Go KIS Lidzy
i food web stability

A Conservation Implications: ( Durfortet al. 2022
I Protecting whale populations = Natural climate : \ z ui_‘
solution \ / 02

i Estimated value: $1 trillion in ecosystem services ™ B ==

I Recovery could increase ocean carbon capture by
1.7 billion tons UN®  convention on the canservation of &

programme  Migratory Species of Wild Animals CMS

7" Meeting of the Sessional Committee of the

A IWC workshops on ecosystem structure and functioning CHS Scanllc Comnl 8087

Born, Germany, 17 - 20 September 2024
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Climate Change Mitigation and Adaptation

A Protect and restore marine
ecosystems that support whale
food webs

A Monitor shifting prey distribution
and create adaptive marine
conservation corridors

A Support research on whale
population response to changing
ocean conditions
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Climate Change Effects on Habitats



Hillslope erosion
from wildfires
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deposition
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© Geomorphic responses of fluvial systems to climate
habitat perspective Juracek 2022- River Research an
Applications




Climate Change Effects on Habitats
Impacts to River Dolphins

Irrawaddy Dolphin, Mekong River, Cambodia NamThal, Bokeo Province, Laos.
© Lindsay Porter/SEAMAR © Taylor Weidman/Bloomberg via Getty Images



Climate Change Effects on Habitats
Impact to Coastal Dolphins




Climate Change Effects on Habitats
Impacts to River Dolphins

Indo-Pacific Humpback Dolphin, Hong Kong ¢
© Lindsay Porter/SEAMAR



Climate Change Effects on Habltats
Preyshifts e S ==

Herr, H., et al. 2020.
Injuries, Malformations,
and Epidermal
Conditions in Cetaceans
of the Strait of

Gibraltar. Aquatic
Mammals, 46(2).




River Dolphins: Case Study
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© Fernando Trujillo/OMACH/



IWC Recommendations
Attention: SCCCCGBrazil, CGColombiaCGEcuadorCGPeru

Consideringhe seriousclimate situation in the central Amazonin 2023
and the possibility that it will continue to occur, the Committee
recommends

A anewline of work be includedin the CMP[ConservatiorManagement
Plan]focusedon climate impactson river dolphins,in the generation
of an earlywarningsystem,managemenfprotocols,andthe training of
fishers,veterinariansandbiologists

TheCommitteereiterates the following, including

A taxonomicrevisionto interpret the impact of the population decline
acrossthe extent of the distributions
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Regional Case Study The Mediterranean



Case study: The Mediterranean as a
Cllmate change hotspot




Mediterranean Sea Surface
Temperature (SST)

Mediterranean
SST warmed
Mediterranean Sea SST Cumulatlve Trend (1982 2023) at 3 rate of

° - ' ol | 0.041 + 0.001
°C per year

Mean surface
temperature
warming of
1.7 °C
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Mediterranean Marine Heat Waves

Observed

900y Extreme

Cat 1]
el Severe

Category Il

Strong
> Eiaehl / \Moderate
Igg‘rcentile / \ )
o Climatology Figure from Hobday et al. (2018)
-

Time

1982¢ 2022 = 20 major events in the Mediterranean, 5 of which wetteeme
(Martinez et al., 2023)



Fin whale range change

A Fin whale & range change scenarios between present & future scenarios

A Reduction of range between 55% and 70% & loss of suitable habitat in
range of 57% to 71% " ~
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GULE OF
TRIESTE
(north Adriatic)




Common bottlenose dolphin

Tursiopscatus
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Semtenclosed

Gulf of Trieste

Shallow
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