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‘Trouble at the top of the food chain’: We remain
concerned about PCBs and other chemical pollutants
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... but we now face another pollutant class that
represents an emerging threat to ocean life

25,000 formulations:

Used in a wide variety of consumer and industrial
products;

Sometimes possesses endocrine-disrupting
properties;

Can cause acute or chronic toxicity;

Documented in hundreds of species of fish, seabirds
and marine mammals around the world;

Does not break down chemically;
Is a pollutant class like no other...
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Plastic consumption

PLASTICS PRODUCTION INCREASED
TWENTY-FOLD OVER THE LAST 50 YEARS
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WORLD ECONOMIC FORUM, ELLEN MACARTHUR FOUNDATION, MCKINSEY & COMPANY,

A NEW PLASTICS ECONOMY: RETHINKING THE FUTURE OF PLASTICS (20%)
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Plastic Is everywhere
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Top 10 shoreline cleanup items in Canada: A story of
abundance, physical properties and environment processes

Rank in 2015 Number collected

1 Cigarette filters (cellulose 409,417
acetate)
2 Food Wrappers 93,129
3 Plastic Bottle Caps 50,904
4 Plastic Beverage Bottles 37,769
S Beverage Cans 27,814
6 Other Plastic & Foam 27,110
7 Straws & Stirrers 27,047
8 Other Plastic Bags 25,047
9 Metal Bottle Caps 22,093
10 Plastic Grocery Bags 20,492
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Plastic represents a visible threat to sea life

- Charismatic species have been
visible victims of nets and other
debris for decades:

- Packing bands and fishing gear
entangle turtles, seabirds and
marine mammals everywhere;

- A slow, painful death often
results.
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Plastic products break down: sharp fragments
found in salmon

Shards of plastic found in
the stomach of a
steelhead salmon
returning to the Fraser
River near Vancouver;

Healed and open wounds
In the gastrointestinal
tract;

How common is this?
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Mysterious origins: microplastics emerge
as a new conservation concern
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Microplastic particles are <5 mm (variable minimum
sizes, depending on the reporting lab);

Two basic categories:

& Primary microplastics are deliberately manufactured
(microbeads and nurdles);

& Secondary microplastics are break-down products of larger
items.
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Sampling and analysis protocols are more challenging
than one would think

Sampling (< 5 mm)
Extraction & cleanup
Visual characterization and counting

Polymeric characterization using
FTIR
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Seawater: up to 9,200 particles per cubic meter in the NE
Pacific Ocean
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Zooplankton are mistaking microplastics for food.:
Highest levels near the coast

Neocalanus Euphausia
cristata pacifica
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Estimated trophic transfer of microplastics through salmon
predation on zooplankton in the Strait of Georgia

Juvenile Pink, chum, 1.8-6.6

salmon coho, sockeye particles per
& chinook day

Adult salmon  Pink, chum, 39 -91
coho, sockeye particles per
& chinook day

(Desforges et al., 2015)
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Humpback whale: 300,000 microplastic particles per day ocec?r?

wise.




‘From me to the sea’: a single fleece jacket can
lose a million fibers in a single load of laundry
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We have teamed up with several apparel
retailers to launch a new microfiber pollution
research partnership
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Collaboration with Metro Vancouver to look at microplastics
In wastewater treatment facilities
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The solution is with all of us: Regulations, source control, best
practices, green design, consumer choices or beach clean up
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Plastic as a commodity: Closing the loop on the
global plastic economy

TODAY, 95% OF PLASTIC PACKAGING
MATERIAL VALUE IS LOST AFTER A
SHORT FIRST USE CYCLE

95% LOSS

($80-120 billion)?
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Thank you

Staff: Marie Noel, Anahita Etmadifar, Kelsey Delisle, Esther
Gies, Jessica LeNoble;

Graduate students: Ellika Crichton, Lauren Howell, Julie
Dimitrijevic, Rhiannon Moore;

Partners: Moira Galbraith, Jean-Pierre Desforges, Neil
Dangerfield, Sarah Zimmerman, Sarah-Anne Quesnel, Bill
Williams, Jane Eert, Sophie Johannessen, Svein Vagle, John
Nelson, Leah Bendell, Sarah Dudas, Doug Bertram, Jenn
Provencher, Mark Mallory; Lisa Loseto; Tuktoyaktuk HTC;

Funders: MetroVancouver, Fisheries and Oceans Canada
(National Contaminants Advisory Group), Northern
Contaminants Program (AANDC), One Ocean Expeditions,
MEC, Arcteryx, REI and Patagonia.
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