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_Whale Harvest in North Pacific
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Sequential Megafaunal collapse
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Marine Mammals Fertilize the Ocean
icebergs flatulence whale excretion

Photo by Dr. Nick Gales, AAD

Qcean Is stratified
\Whales excrete waste at the surface
*\Whale excretion is liquid and nutrient rich

Trish J Lavery, Laurent Seuront, James G Mitchell

Flinders University of South Australia




Present abundance of great whales in Southern and
Indian Oceans

Species Body mass (t)> Abundance?®  Biomass (t)

Blue whale 103 2,300 236,900
Pygmy blue wh 515,000
Fin whale 4,771,200
Sei whale 184,620
Brydes whale 1,424,000
Minke whale 5,327,000
Humpback wha 1,260,000
Southern right whale 7,500 172,500
Sperm whale 209,000 5,643,000

TOTAL 1,211,860 19,534,220




Faecal nutrient content
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Vertically Transport Nutrients
Elephant Seal Diving Pattern
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Colony Dynamics French Antarctic Bases
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Emperor Penguin Demographic Changes
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Phenological changes and sea ice extent
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Sea surface temperature
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Sea elevation (mm)

From Bost et al., in prep
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Diagram showing the distribution of radiocarbon dates for elephant seal (“+”) and Adélie
penguin (“x”) samples from each site listed from south (bottom) to north (top).
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An ~8,000 year record of 8°N values of
Adélie penguin eggshell from Antarctica
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Habitat Utilization of Three Antarctic Seals
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Elephant seal

Animation
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Surface Movements are Only Part of the Story




Behavior Occurs in 3 Dimensions




Relative to Features of the Water Column
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ARS zones and Water Masses
Crabeater Seals
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Penguins Other predators

Icefish
Myctophids

Krill Amphipods

| Copepods
/ High krill

Phytoplankton
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SMRU CTD-Fluorescence Tag

50°S

Guinet et al. in prep







Merging SEaOS data with more traditional provides better temporal resolution.

48°S

This is not a model. Itis
created from in-situ data!

Lars Boehme
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SEAOS
Using Seals to Identify Global Physical Habitat

b L

Temperature

at 500 m ()
12

° Charassin et al. PNAS 2008
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i t  Seal Collected CTD profiles
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Collapse of Wilkins Ice Shelf

Padman et al GRL in review
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Maximum dive depth

Binned in 5 km boxes

FRISP ¢ Losehill Hall, Derbyshire, UK ¢« September 2008




2007 & 2008 seal dive data

Binned in 25 km boxes

Only for z>300 m

Cooled water exits WIS to
north

-100

FRISP ¢ Losehill Hall, Derbyshire, UK ¢« September 2008
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Research Questiths

 What are the habitat requirements and foraging
behaviors of top predators

— Oceanographic characteristics

— How does foraging behavior affect demography?

— Breeding; non-breeding

— Functional Response

Do top predators have a role in the Carbon cycle?

— Nutrient recycling or liberation

 What makes a hotspot?
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Elephant seals and crabeaters
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