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Microplastics 

in prey (forage) fish

Microplastics 

in salmon

Shoreline

macroplastics

Background



Hydrosphere

Geosphere

Human 

impacts: 

Plastics

ñéThe Round River, a river that flowed into itself, and thus sped around 

and around in a never-ending circuit.ò   

Aldo Leopold The Round River

Atmosphere



Great Lakes: Greatly stressed ecosystems

Allen et al. 2012

n = 34



Plastic pollution in The Round River

Plastic communities have recurring ñspeciesò

Unmanipulated photo of Lake Ontario plastics and wrack



822,000x                           25,000x

Estimate of global plastic production:1950-2017

8.3 billion metric tons

Beckley 2017 Univ. of Georgia



1950-2015: Global plastic ñcycleò (million metric tons)

Geyer et al. 2017

Manufactured

ATMOSPHERE

LAND

WATER



Cumulative plastic waste generation and disposal (in million metric tons)

Geyer et al. 2017

Plastic production is exploding: Where will it all go?



Fate of global plastics waste (est. million metric tons): 1950-2014

Geyer et al. 2017

Until 1980 

essentially all plastic 
was discarded

Incineration: 

atmosphere

Recycling

Landfills, 

watersheds

hydrosphere



Global plastics waste (million metric tons): 1950-2015

Geyer et al. 2017

Packaging



Environmental residence time: 450 yrs

Spring 2018



Health risks of plastics

#1 PET Can leach antimony when exposed to high temperatures; likely 

carcinogen  (AVOID)

#2  HDPE Generally stable, has been linked to endocrine disruption

#3  PVC Monomer is a known carcinogen; softeners (phthalates) are 

endocrine disruptors; carcinogens; when burned forms 

dioxinsé extremely toxic carcinogen  (AVOID)

#4  LDPE  Relatively stable with low toxicity; can leach endocrine   
disruptors

#5  PP Relatively stable, health risks seem low 

#6  PS Styrene is a likely carcinogen, nervous system toxin (AVOID)

#7 and 

beyond Contains BPA a serious endocrine disruptor (AVOID)

Summarized from Life without Plastics and references therein



Spring 2018



Spring 2018
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The costs of convenience

- Xenobiotics with long term residency

- Physical (external and internal) stressors

- Release and binding of harmful chemicals

- Food web contamination

- Human health costs

- Decreased aesthetic value 

Prata 2018, Smith et al. 2018, Koelmans 2015, Boerger et al. 2010
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The Guardian



The Guardian



The Guardian



The Guardian

Our water supplies are contaminated with plastic



The Guardian



Combined Sewer Overflow: 

Oswego River, Oswego, NY

Greasy film of sewage effluent

and stormwater runoff on its
way to Lake Ontario

The Guardian



Hydrosphere

Geosphere

Plastic pollution is everywhere and inescapable

Atmosphere



Eriksen et al.,  2013

Estimate:

10,000 metric 

tons of plastics 

enter the 

Great Lakes 

annually

Hoffman and Hittinger 2017

80% of Great Lakes litter is plastic (Driedger et al. 2015 )

>4 metric tons in Lake Erie (Hoffman and Hittinger 2017 )



Lake Ontario: Macroplastics



SHARDS

FRAGMENT

HYGIENE
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FOOD

Lake Ontario: Plastic ñcommunitiesò in shoreline wrack



Community ecology of plastic:

Standardized sampling of surface and subsurface macroplastics

Randomized plot location

Timed sampling of 10 m2 plots 











Time capsule?

International Trash



Shoreline characteristics

influence plastic accumulation

Plastics are entering soil 

communities as well

Surface

Subsurface



Dominated by shards, fragments, single use 


