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“Great Pacific Garbage Patch” 
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North	Pacific	Ocean,	Oct.	2012	
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Trash on the beach is marine debris 

Nicholas Mallos/Ocean Conservancy 
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The rapid rise of plastics 

Geyer et al., Science Advances 2017 
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Ø  8.3 Bt produced 
Ø  90% still in existence 



Impacts of plastic debris: Entanglement 

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

Provincetown Center for Coastal Studies 

http://www.prodivers.com/turtles-conservation-kuredu/ 



Impacts of plastic debris: Species transport 
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Zettler et al. (2013) 

Sea Education Association (SEA) 



Impacts of plastic debris: Ingestion 

www.chrisjordan.com 
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Goldstein and Goodwin (2013) 

J.P. Skinner/BIOS 



Impacts of plastic debris: Toxic chemicals 

Rochman (2015) 
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NOW 

Law, Ann. Rev. Mar. Sci. 2017,  
  adapted from Rochman et al., Ecology 2015 
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Sources of plastic debris to the ocean 
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Sources of plastic debris to the ocean 
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Plastic waste input from land      

Jambeck et al., Science. 2017 

8 million metric tons in 2010 



Measuring	plas@cs	at	the	sea	surface	
www.sea.edu 



240 pieces  
~ 130,000 pieces per km2 

Typical	plas@c	debris	collected	
in	plankton	nets	www.sea.edu 



SEA	data:	North	Atlan@c	Ocean	
>	6600	net	tows	since	1986	

www.sea.edu 

pieces  
per km2 

Law et al., 2010 



Floa@ng	microplas@cs	in	all	oceans	
93,000	–	236,000	metric	tons	

Van Sebille et al. (2015) 

Plankton net data: Numerical models: 



Where is all the plastic? 
Input from Land:   
  8 million metric tons per year 

Floating at sea surface:   
  93-236 thousand metric tons 

Where	is	all	the	plas@c?	

>> 
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How are we going to fix this mess? 

Figure adapted from C. Rochman 



High level policy agendas 

Proc. Nat. Acad. Sci. 2017 
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Falmouth initiatives 



What can I do? 
1.  Make less waste 

•  REDUCE: “Do I need this?”  
•  REUSE: Avoid single-use products 
•  RECYCLE what you can 
•  Demand end-of-life responsibility from manufacturers 

2.  “Last Chance Capture”* 
•  Clean up litter, anywhere and everywhere  
•  Participate in beach clean-ups  

3.  Implement REDUCTION and RECYCLING 
initiatives in your school/workplace/yacht club 

4.  Engage with the Town (SWAC, DPW, Selectmen) 
*Moss et al. 2017 (Encourage Capital report) 



Jessica Donohue 
Emelia DeForce 
Deb Goodwin 
Skye Morét-Ferguson  
Giora Proskurowski  
Erik Zettler 
 

Chris Reddy   WHOI 
Nikolai Maximenko   U. Hawaii 
Jan Hafner   U. Hawaii 
 

NCEAS Marine Debris Working Group, including: 
Chelsea Rochman   U. Toronto 
Jenna Jambeck   U. Georgia 
Chris Wilcox   CSIRO (Australia) 
Roland Geyer   UC-Santa Barbara 
Erik van Sebille   Utrecht U. 
Ted Siegler   DSM Environmental 
Ramani Narayan   Michigan State U. 
Anthony Andrady   North Carolina State U. 

Henry L. and Grace 
Doherty Charitable 

Foundation 

Acknowledgements 
> 8,000 SEA students  


