


JUNK RAFT  2600 miles from  Los Angeles to Hawaii in 88 days 

JUNK RAFT



“THROW AWAY LIVING”   1955





The plastics industry 

has benefited from 50 

years of growth with a 

year on year expansion 

of 8.7% from 1950 to 

2012, with a global 

production of

288 million tons 

produced in 2012.



“THROW AWAY LIVING”   2005
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Plastic Pollution Accumulation Zones                 (Lebreton et al., Mar. Pol. Bul., 2012) 



NORTH ATLANTIC GYRE



Manta Trawl 



North Atlantic Gyre 2010, 2013 



North Atlantic Gyre – Myctophid fish and microplastics



Indian Ocean Gyre 2011, 2013



Indian Ocean Gyre 2011, 2013



South Atlantic Gyre



South Atlantic Gyre 2011, 2012



South Pacific Gyre 2011 



SOUTH PACIFIC GARBAGE 

PATCH



South Pacific Gyre 2011



North Pacific Gyre – 2008, 2011, 2012



North Pacific Gyre – 2008, 2011, 2012







269,000 tons 

from 

5.25 trillion 

particles



SOURCES OF 

PLASTIC 

POLLUTION



Poor waste management in developing nations



Microplastics in waste water discharge



WHAT’S

NEXT?

2011 JAPAN 

TSUNAMI

5-20 million tons



DEGRADED FISHING GEAR



LIFE CYCLE 

FOR PLASTIC 

POLLUTION



Photodegradation, Mechanical  & Chemical degradation



Biodegradation                                                           (Zettler et al., 2013) 



Fragmentation by grazing



Shoreline deposition



DEEP SEA DEPOSITION                     (Cauwenberghe, 2013)
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WHAT ARE THE 

ECOLOGICAL 

IMPLICATIONS OF 

PLASTIC 

POLLUTION?



ENTANGLEMENT



Photo: Chris Jordan

INGESTION





MICROPLASTIC INGESTION

(Goldstein et al., 2013)(Cole et al., 2013)(Thompson, 2004)



COLONIZATION AND INVASIVE SPECIES





TRANSLOCATION FROM STOMACH TO CIRCULATORY SYSTEM (Browne, 2008)



Trophic level transference from mussels to crabs (Farrell & Nelson, 2013)



THERE ARE NO OCEAN-CAUGHT ORGANIC FISH



663 species impacted by marine debris    (CBD Technical Series No. 67)

24%

17%

59%



THE HUMAN 

HEALTH 

CONNECTION



PLASTIC

PLANKTON





Persistent Organic Pollutants (POPs) sorb onto plastic



PBDE (flame retardants) increase with plastic  (Rochman, et al., 2013)



How synthetic are we?



SCIENCE 

TO

SOLUTIONS



GREAT LAKES 

EXPEDITIONS 

2012-13



21 samples collected in lakes Superior, Huron and Erie





Station #20 Lake Erie



Phase out problematic design



Alternative products are benign by design



ARE YOU SCRUBBING YOUR FACE 

WITH PLASTIC?





2014 

EXPEDITION 

TO 

ICELAND



2,400 miles



31 surface 

tows



Vertical 

distribution



3-mile dive



Exclusive Economic Zones of Iceland




