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Litter on the beach i1s marine debris
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Marine debris floats across oceans
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Litter on the seabed Is marine debris

Beer Can Reef
Newport, RI
41,000,000 pieces/km2




Marine debris is in deep and remote places

Barnes et al. (2009)



Plastics production since 1950
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Microplastics are the most abundant debris

Sea surface

Nicholas Mallos/Ocean Conservancy



Microplastics are the most widespread debris
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The need for synthetic science




NCEAS Marine Debris Working Group
2011-present
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Research and Synthesis Goals

l.  Quantify the sources of plastic to the marine
environment
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l.  Quantify the sources of plastic to the marine
environment

Il. Quantify plastic debris in the marine
environment from environmental data
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l.  Quantify the sources of plastic to the marine
environment

Il. Quantify plastic debris in the marine
environment from environmental data

Ill. Synthesize and analyze the risks and impacts
of debris in the environment



Ecological Risks

Sea Education Association

See Rochman et al., Ecology 2015




V.

Quantify the sources of plastic to the marine
environment

Quantify plastic debris in the marine
environment from environmental data

Synthesize and analyze the risks and impacts
of plastic debris in the marine environment

Create a risk assessment framework for
plastic debris
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Quantify the sources of plastic to the marine
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@J@@ l. Sources of plastic to the ocean
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Source: Improperly managed
waste on land

Jambeck et al., Science 2015

The 192 countries with a coast bordering Atlantic, Pacific, and Indian oceans,
Mediterranean and Black seas produced a total of 2.5 billion metric tons of
solid waste. Of that, 275 million metric lons was plastic, and an estimaled 8

million metric tons of mismanaged plastic waste entered the ocean in 2010.

Coastal plastic waste
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plastic waste
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Measuring floating plastic in the ocean
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Measuring floating plastic in the ocean




Quantifying floating plastic in the
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Quantifying floating plastic in the
ocean

N. Pacific:
Ml 21.000 tons

plastic pieces per km?
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How much small plastic is

floating in the global ocean?

Global Estimate

5 m?) Maximenko microplastic counts [#km?, log10 scale] =

Model #1 93,000 tonnes

Model #2 152,000 tonnes
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Van Sebille et al. (2015)



Input from Land: Floating at sea surface:
8 million metric tons per year 03 — 236 thousand metric tons
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North Atlantic, Sea Education Association

WHERE IS ALL THE PLASTIC??

Los Angeles River, Rick Loomis, LA Times



How much LARGE plastic iIs FLOATING?
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How much plastic is on SHORELINES?

Microplastics —>

See Browne et al., ES&T 2015

Nicholas Mallos, Ocean Conservancy




MARINE LIFE?

IC IS IN

How much plast

Consumer items

David M. Lawrence/SEA



How much plastic is on the SEAFLOOR?
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Barnes et al. (2009)
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Input from Land: Floating at sea surface:
8 million metric tons per year 03 — 236 thousand metric tons
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Where Is all the plastic??

Los Angeles River, Rick Loomis, LA Times
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Global scale

Improve waste management infrastructure

Ted Siegler/DSM Rasta Fariz
Bien Hoa, Vietnam Sidoarjo, Bali, Indonesia

envclubarm.wordpress.com




Local scale: What can | do?

1. Make less waste

REDUCE consumption of single-use items.

REFUSE cosmetic products with plastic microbeads.
REUSE what you can, then RECYCLE.

Demand end-of-life responsibility from manufacturers.

2. “Last-Chance Capture™

e Clean up litter, anywhere and everywhere.
« Participate in beach clean-ups.

3. Implement REDUCTION and RECYCLING
Initiatives in your school or workplace

4. Pursue policy initiatives
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