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Greenhouse Gases
Convergence of Stress

= Alteration of climate & ocean chemistry

= QOceans warming (store 9/10 of heat trapped by greenhouse
gases), melting ice at poles

= Acidification (CO2) = loss of corals by 2050

= Toxicity increasing — increasing pollutant distribution, potency
(metabolism)

= Species extinctions

= Sea level rise, extreme weather, human displacement
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“Living Better With Chemistry.”
DDT c. 1949

Glenbow Archives NA-5600-6671a
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Dilution Is The Solution
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By 2050 the oceans could contain more
plastic than fish by weight
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8 billion pi€tes of plastic e
the oceans every year
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Flame Retardants (PBDEs,
polybrominated diphenyl ethers) |
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Clothing, textiles, mattresses, upholstery, TVs, computers, plastics,
electronics, building materials, house dust and food )

Endocrine disruptors, 1Q loss in childrep, cancer
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Perfluorinated Chemicals (PFCs)

Jor YR s :
Stain-and water resistant coatings on food wrappers, outdoor
wear, non-stick pans, also in fire-fighting foams

Endocrine disruptors, cancer
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Newly discovered flame retardants in
Mariana Trench amphipods
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Flame Retardants in Pinnipeds

o

Harbor seal (Phoca vitulina ) Sea lion (zalophus californianus) Gray seal (Halichoerus grypus)
Shaw et al. 2008, Meng et al. 2009, Law et  Meng et al. 2009, Stapleton et al. 2006 lkonomou & Addison 2008
al. 2003

Ringed seal (Pusa hispida) No. elephant seal (M. angustirostris)  Harp seal (P. groenlandica)
Riget et al. 2006, Johansen et al. 2004 Meng et al. 2009 Johansen et al. 2004




PBDE Levels In Pinnipeds
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Flame Retardants in Cetaceans

Beluga whale (Delphinapterus leucas) Harbor porpoise (Phocoena phocoena) Killer whale (Orinicus orca)
Law et al. 2003, Lebeuf et al. 2004 Law et al. 2002, Beineke et al. 2005 Rayne et al. 2002, Krahn et al. 2007

Bottlenose dolphin (T. truncatus) White-sided dolphin (L. obliquidens) ~ Striped dolphin (S. coeruleoalba)
Fair et al. 2007, Johnson-Restrepo et al. 2005 Tuerk et al. 2005 Isobe et al. 2009
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PBDE Levels in Cetaceans
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PBDE Levels in Human Blood
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PBDEs Increasing in North America

1970-2005
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Since 1930, there have been 196 marine
mammal mortality events worldwide




Marine Mammal Die Offs Since 1980




Toxic Legacy 2

Like marine mammals, we all ca“-‘fryrhundreds O -
toxic chemicals in our bodies that are linked with
endocrine disruption, cancer, birth defects, |

_immune suppression and reduced 1Q in children.
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Inuit children are immune suppressed by
toxic chemicals in mother’s milk
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Chemical dispersants + oil = toxic mixture
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Chemical pneumonia, liver damage,

sterility, skin lesions
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" Marine species moving toward the poles

= Decimation of corals, marine nurseries

= Habitat.& food web displacement

= Pollution spreading, released from ice melt
- ® Species extinctions |

= Sealevel rise, extreme weather widespread

4,

starvation, disease
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Mel ing Ice Releasmg
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Marine Mammals Facing Extinction

Critically Endangered:
Yantze river dolphin
Vaquita, or Gulf of
California harbor porpoise

Endangered:
Galapagos fur seal
Australian sea lion

New Zealand sea lion
Galapagos sea lion
Mediterranean Monk Seal
Hawaiian monk seal
Caspian seal

Sea otter

Marine otter

North Atlantic right whale
North Pacific right whale
Sei whale

Blue whale

Fin whale

South Asian river dolphin
Hector’s dolphin

Vulnerable:

Northern fur seal

Walrus

Hooded seal

Polar bear

Sperm whale

Francicana

Irrawaddy dolphin

Atlantic humpback dolphin
Indo-Pacific finless porpoise
Narrow ridged finless porpoise
Amazonian manatee
American manatee

West African manatee
Dugong

IUCN 2016
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“It is mind-boggling to me that this insignificant spec '- humanity, all 7
billion of us,... have managed to take a preCIous resou ce our I|fe blood,
and bring it to the edge of doom.” |

— Dave Gallo, Oceanographer, Explorer, Robotics Pioneer
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Earth at a crossroads

Technology = transparency(better
mformatlon we
Ocea 0,
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Paris Climate Agreement ??

Will we take the necessary actions in time to sustain marine
mammals — and ourselves?
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