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Ocean pollution priorities: where do we 
start?



Our world of pollutants –
Where do we start?

100 million chemicals registered  
(CAS, 2015);

Over 250,000 chemicals on the 
global marketplace, with 1,000 new 
chemicals every year;

Wide variety of properties;

Different species at risk;

Range of emission histories.





Some canaries are vulnerable to environmental pollutants
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(Ross et al., 2000, 2006)



High trophic level species are vulnerable to the bioaccumulation 
of high concentrations of persistent contaminants



Progress revealed: Harbour seals reveal lower 
PCBs and PBDEs following regulations

(Ross et al., 2013)



Do EQ Guidelines protect high trophic level wildlife? 
Most regulations are based on toxicity testing in the lab with 

single chemicals 

Long-lived (up to 100 years)

Mobile or migratory

Large habitat needs

Top predators
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Ocean resources are more important to many indigenous 
communities: contaminants in seafoods via traditional 

foods

(Connacher 1993; Mos et al 2004; P.S. Ross unpublished; Dewailly et al 1994) 



… but we now face another pollutant class that 
represents an emerging threat to ocean life

• Thousands of formulations;

• Used in a wide variety of consumer and industrial 
products;

• 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…



Plastic

(Kate Le Souef, Great Canadian Shoreline Cleanup)



Plastic represents a visible threat to sea life

- Charismatic species have been 

visible victims of nets and other 

debris for decades;

- Packing bands, fishing gear 

and plastic bags entangle 

turtles, seabirds and marine 

mammals;

- 1 million+ marine mammals and 

seabirds die every year;

- Plastic represents a 

conservation threat to many 

seabird species.



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 the breakdown products of larger 
items such as plastic bottles, bags, packaging, nets and 
textiles.

Microplastics emerge as a new 
conservation concern



Seawater: up to 9,200 particles per cubic meter in 
the NE Pacific Ocean

(Desforges, Galbraith, Dangerfield 

& Ross 2014)

Up to 80% are fibres



Zooplankton are mistaking microplastics for food

Neocalanus

cristata

Euphausia

pacifica

(Desforges, Galbraith, Dangerfield & Ross 2015)



Microplastics: A single polyester fleece sweater can 
lose up to 10 million fibres in a laundry load



• 71% are fibers

• Fibres were dominated 
by polyester and Rayon

• 30 billion enter the ocean

• 99% are retained in 
WWTP

• These are redistributed 
as agriculture, forestry & 
mining fertilizers

1.8 trillion synthetic microparticles enter the largest 
WWTP in Vancouver every year

Gies et al 2018. Marine Pollution 

Bulletin 133: 553-561



PollutionTracker.org –

a high resolution, open-access 
contaminant monitoring initiative



A coast-wide, mid-field pollution monitoring program 
(PollutionTracker.org)

- 13 partners from industry, 

government and First Nations

- 55 sites established coast-wide

- sediment and mussels analyzed

- Over 400 priority contaminants 

analyzed



PollutionTracker monitoring helps to identify:

- New pollutants

- Hotspots

- Responses to source control

- Trends over time

- Fisheries closures

- Species at Risk & Critical habitat

- Dredge & disposal practices



Thank you
Staff: Anna Posacka, Katerina Vassilenko, Marie Noel, Anahita 
Etemadifar, Kelsey Delisle, Esther Gies, Jessica LeNoble, Stephen 
Chastain, Mathew Watkins, Stephanie Wang; 

Graduate students: Lauren Howell, Julie Dimitrijevic, Rhiannon 
Moore.
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