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North Pacific Ocean, Oct. 2012

aka “Great Pacific Garbage Patch”
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Subtropical ocean

aka “Garbage Patches”
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Surface plankton net tow

Measuring microplastics

* Net mouth: 1 mx0.5m
* Net mesh: 335 um
* Tow length: 1.8 km

* Ship speed: 2 knots




Western North Atlantic
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Eastern Pacific Ocean
> 2500 surface net tows from 2001-2012
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Sal Spatiotemporal variability
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Western North Atlantic
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The effect of wind mixing on the vertical distribution

of buoyant plastic debris

T. Kukulka‘I G. Proskurowski,”” S. Mr,m’at-Fnar,g.'uson.2 D. W. ]\ak:ynar.:"I and K. L. Law®
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[1] Micro-plastic marine debris is widely distributed in vast
regions of the subtropical gyres and has emerged as a major
open ocean pollutant. The fate and transport of plastic marine
debris is govemed by poorly undersiood geophysical
processes, such as ocean mixing within the surface boundary
layer. Based on profile observations and a one-dimensional
column model, we demonstrate that plastic debris is
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central North Atlantic. The observations and model predic-
tions in the North Atlantic clearly show that plastic is most
highly concentrated within the large-scale subtropical con-
vergence of the surface velocity field created by the wind-
driven Ekman currents and geostrophic circulation [Law
et al., 2010]. Despite an increasing public awareness of
ocean plastic, the abundance, distribution, and temporal and
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Passive buoyant tracers in the ocean surface boundary
layer: 2. Observations and simulations of microplastic
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Physical characteristics of
net-collected microplastics
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Adapted from Cheshire et al. (UNEP, 2009)




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 tons was plastic, and an estimated 8
Coastal plastic waste million metric tons of mismanaged plastic waste entered the ocean in 2010.

Coastal mismanaged
plastic waste

8 Million metric tons of plastic
waste goes into the ocean

| Estimated mass of plastic waste
| Generated by 2 billion people within 50 km (30 miles) of the coast floating at the ocean surface

6,350-245,000 metric tons**
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Graphic by Lindsay Robin:

Jambeck et al. (2




Global inventory of floating
microplastics
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Trend in resin pellets
North Atlantic, 1986-2010
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Shipboard visual surveys

(D. Hyrenbach, Hawaii Pacific U.)
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“Macrodebris” and seabirds
Summer 2008
Honolulu to San Francisco
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