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Geyer et al., Sci. Adv. 2017

Kenyon and Kridler (1969)
Carpenter et al. (1972)
Wilber (1987)
Moore (2003)

“Garbage patch”

Ø 8.3 B tonnes produced
Ø 90% still in existence

The rapid rise of plastics



“Garbage 
Patch”

Fact or
Fiction?



The actual view 
of the 

“garbage patch” 
from space

Photo taken August 5, 2021

Images courtesy of M. McArthur and NASA



View from a ship in the “garbage patch”





Surface-towing plankton net:
1.0 m x 0.5 m mouth, 0.335 mm mesh

Traditional measurements of ocean plastics



Microplastics



Size
Shape
Source
Polymer type
Chemical additives
Microplastics are a diverse and complex category of contaminants
whose characteristics evolve when exposed in the environment.
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What are “microplastics”?

Adapted from Ionescu (2016)
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Microplastics: abundant & widespread 

Nicholas Mallos/Ocean Conservancy

Giora Proskurowski/SEA

Arctic 
sea ice

Deep-sea sediments

Van Cauwenberghe et al., 2013 Obbard et al., 2014

Water column

Beaches



Microplastics are transported in the atmosphere
** 2-6% of particulate aerosols are 

composed of plastics
Brahney et al. Science 2021
Brahney et al. PNAS 2021



Open ocean microplastics 
Plankton net tows: particle sizes ~0.35 – 10 mm

pieces 
per km2

Law et al., 2010 Law et al., 2014

Western North Atlantic Ocean Eastern Pacific Ocean



Global Microplastics Initiative
1-L water samples: particle sizes > 0.45 μm



Why do we care about microplastics?
Desforges et al., 2015

Goldstein & Goodwin, 2013
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> 700 species Rochman, 2015



Demonstrated evidence of impacts

Bucci et al. 2019

Effect No Effect421 effects tested:

53%47%



Why do we care about microplastics?

Nor et al. 2021



A word on environmental nanoplastics

+

Lambert & Wagner 2016
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