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The rapid rise of plastics
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Geyer et al., Sci. Adv. 2017
Production, use and fate of all plastics ever made
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Geyer et al., Sci. Adv. 2017
Production, use and fate of all plastics ever made

Ø 8.3 B metric tons produced

Ø 70% have become waste

Ø 90% are still in existence



The plastics we use most

Law & Narayan, Nat. Rev. Mats. 2022. 
Reducing environmental plastic pollution by designing polymer materials for managed end-of-life. 

Persistent in the environment

~77% of plastics



Packaging and single-use plastics

Law & Narayan, Nat. Rev. Mats. 2022. 
Reducing environmental plastic pollution by designing polymer materials for managed end-of-life. 
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Kenyon and Kridler (1969)
Carpenter et al. (1972)
Wilber (1987)
Moore (2003)

“Garbage patch”

Detecting plastics in the ocean



“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



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



Contamination        Impact?

By J RAWLS - Flickr, CC BY 2.0
https://commons.wikimedia.org/windex.php?curid=550505

??
“Blonde Bomber”
The Marine Mammal Center, Sausalito, CA



U.S. contribution of plastic waste to the environment

Law et al. Sci. Adv. 2020
The United States’ Contribution to Plastic Waste to Land and Ocean

Photo: Jenna Jambeck



Problem: 
Plastics pose a threat to environmental health

Proximate Solution: 
Prevent plastics from entering ecosystems, biota, humans

Losses

NASEM 2021
Reckoning with the U.S. Role in Global Ocean Plastic Waste
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Problem: 
Plastics pose a threat to environmental health

Proximate Solution: 
Prevent plastics from entering ecosystems, biota, humans

EPR?

Losses

NASEM 2021
Reckoning with the U.S. Role in Global Ocean Plastic Waste
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