
Plastic Pollution 
in the Marine Environment



Canada’s Ocean Playground?



What is Plastic?
•Organic, high molecular weight 

•Moldable

• Fossil fuels 

•Polymerization process resulting 
in weak or strong bonds. 

Gorycka, M., & De Noordzee, S. (2009). ENVIRONMENTAL RISKS OF MICROPLASTICS.



All Plastic Created Equal?

• Fillers

•Plasticizers

•Coupling agents

• Foaming agents

• Flame retardants

•Colors

•Heat and UV Stabilizers

• Lubricants



Toxins In, Toxins Out: Leaching

� Plastic is biologically inert (1).

� Up to 50% of plastic weight may be made up by additives (18). 

� Additives can be toxic.

� Phthalates, BPA, PBDEs

� End of life considerations for leaching.



Plastics and the Marine 
Environment

• In 2014, ~12 million tonnes of plastic entered 
the world’s oceans (21). 

• Land based human activities accounts for 
80%(21).

• 1 million birds, 100,00 marine mammals and 
sea turtles die annually (21).

• Plastic, often buoyant, can still affect benthic 
habitats(9).

• Persistence.



Plastics to Microplastics - < 5 mm

• First observed in the early 1970’s (1).

•Primary microplastics: “Virgin” pellets (3).

• Secondary microplastics:

•Degradation pathways:

•Photodegradation

•Thermal degradation

•Mechanical degradation

•Biodegradation

Depending on 
environmental 
conditions (2)…

www.desdaughter.com/2017/02/04/do-most-fish-we-eat-contain-microplastics-including-microbeads/







Surface Area 

•As plastics breakdown, the surface 
area increases (3).

•Higher surface area = more leaching 
of additives + increased uptake 
capacity of POPs.

•PAHs, PBDEs, PCBs, DDT.

Hong, S.H., Shimab, W.J., Honga, L. 2017. Methods of analysing chemicals associated with microplastics: a 
reviewAnal. Methods, 2017,9, 1361-1368 



Where Does It Come From?

Mostly Land-Based Activities







Grab a partner.
Find a microscope.

Start pinching!



Where Does It Go?
•Global problem

•Fresh water & marine

•Populated & remote 

•Surface waters 

•Deep sea sediments



Who Is At Risk?   



And why?





Who Isn’t 
At Risk?





And why?







Moving Down the Food Chain…

Lugworms: The 
Earthworm of the Sea



Lugworms:



Biodegradable Options?

“Plastics marked as ‘biodegradable’ do 
not degrade rapidly in the ocean.”

―UNEP report - Marine plastic debris and 
microplastics – Global lessons and research to 
inspire action and guide policy change 



Bivalves…



This is what was found…



Who are the primary 
producers in the ocean? 

•They make up the base of the food web…



Hint…



Moving Further Down the Food 
Chain…

Plankton….



Food Chain…

ends….

here.

Phytoplankton



“Nano-sized particles of 
plastic can be more 
damaging to marine species 
than larger sized particles”.

Nanoplastics < 0.0001 mm



Plastic + Water = Bad...Now, What Do We Do?



What 
Can We 

Do?



The End.


