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URBAN THROWAWAYS ON THEIR WAY
TO “AWAY” >>> NAMELY; THE OCEAN
LONG BEACH, CALIFORNIA, 2005
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- Industrial products for a variety of uses DDT Q DDE Q DDD Q
including dielectric fluid, heat

medium, and lubricants.

K Endocrine disrupting chemicals / BBE :ﬁg %sDrgetabolites such as
E.li_fﬁﬂU:F'?'J‘\'S 5= -DDT was used as insecticides
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Mato et al. (2001), ES&T Polyprorylene (PP) - /
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Environ. Sci. Technol. 2008, 42, 50265031

Ingested Microscopic Plastic
Translocates to the Circulatory
System of the Mussel, Mytilus
edulis (L)

MARK A. BROWNE, *"
AWANTHA DISSANAYAKE,®
TAMARA S. GALLOWAY,?
DAVID M. LOWE,® AND
RICHARD C. THOMPSONT™

School of Biological Sciences, University of Plymouth, Drake
Circus, Plymouth, PL4 8AA, UK., University of Exeter, Prince
of Wales Road, Exeter, EX4 4PS, UK, and Plymouth Marine
Laboratory, Prospect Place, Plymouth, PL1 3DH, UK

Plastics debris is accumulating in the environment and is
fragmenting into smaller pieces; as it does, the potential for
ingestion by animals increases. The consequences of macroplastic
debris for wildlife are well documented, however the impacts
of microplastic (<1 mm) are poorly understood. The mussel,
Mytilus edulis, was used to investigate ingestion, translocation,
and accumulation of this debris. Initial experiments showed
that upon ingestion, microplastic accumulated in the gut. Mussels
were subsequently exposed to treatments containing seawater
and microplastic (3.0 or 96 x«m). After transfer to clean
conditions, microplastic was tracked in the hemolymph. Particles
translocated from the gut to the circulatory system within 3
days and persisted for over 48 days. Abundance of microplastic
was greatest after 12 days and declined thereafter. Smaller
particles were more abundant than larger particles and our data
indicate as plastic fragments into smaller particles, the
potential for accumulation in the tissues of an organism
increases. The short-term pulse exposure used here did not
result in significant biological effects. However, plastics

are exceedingly durable and so further work using a wider
range of organisms, polymers, and periods of exposure will be
required to establish the biological consequences of this
debris.
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Browne, M.A,, Dissanayake, A., Galloway, T.S., Lowe, D.M., Thompson, R.C., 2008.
Ingested microscopic plastic translocates to the circulatory system of the
mussel, Mytilus edulis (L.). Environ. Sci. Technol. 42, 5026-5031. 33
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PBDEs detected in the abdominal adipose of
the short-tailed shearwater

T PBDEs were detected in
abdominal adipose of
all the individuals.

PBDE concentrations in abdominal adipose
of short-tailed shearwater (ng/g-lipid)
O N A OO OO N DM O ®

B S ..
Seabird Individual ID BDE#47 : 0.0006 ng/g-lipid
BDE#209 :0.03 ng/g-lipid



Composition of BDE congeners in seabird adipose, plastics in the stomachs, and their

Abdominal adipose  Prey (lantern-fish) | 1982209 | 5206
100% gm0 R — 100% - 9Br  H207 8208
° . . [ ] . ) - - -

5 8Br 196 203
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o 70% 18 m183 [ ©166
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0% 0% 075
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Lower brominated congeners were derived from
natural prey, whereas higher brominated
congeners were derived from ingested plastics.
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Ingested plastic transfers hazardous
chemicals to fish and induces hepatic
stress

Chelsea M. Rochman’, Eunha Hoh?, Tomohumi Kurobe' & Swee J. Teh'

Microplastic Moves Pollutants and

Microplastic Additives to Worms, Reducing Functions
|ngest|0n decreases Linked to Health and Biodiversity
energy resewes In Mark Anthony Browne,'-2* Stewart J. Niven,'-34 Animals from sedimentary hz
= Tamara S. Galloway,® Steve J. Rowland,* plastic can accumulate concer
marlne WOI"mS and Richard C. Thompson' times greater than those in se
1School of Marine Science & Engineering, Plymouth University, more microplastic in habitats
Drake Circus, Plymouth PL4 BAA, UK downwind [4].
Stephanie L. Wright!, Darren Rowel, 2National Center for Ecological Analysis & Synthesis, Surprisingly, the relative imp
Richard C. Thomp50n2, University of California, Santa Barbara, 735 State Street, tic versus sediments as vectc
* Suite 300, Santa Barbara, CA 93101-3351, USA of animals is poorly understo
and Tamara S. Galloway‘= 3Waters Ganada, Guelph, ON N1H 6H9, Canada lating the gut of lugworms ind
4School of Geography, Earth and Environmental Sciences, mulate from seawater to mi
Plymouth University, Plymouth PL4 8AA, UK greater transfer from micropla:
5College of Life & Environmental Sciences, University of ral organic carbon is scarce [9]
Exeter, Exeter EX4 4PS, UK for fish predict that eating m

burdens of pollutants becaus
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EMERGING ISSUES

IN OUR GLOBAL ENVIRONMENT

2011

United Nations Environment Programme

Plastic Debris in the Ocean

Every year large amounts of plasic debris enter the ocean, where it slowly fragments and accumulates
in convergence zones. Scientists are concerned about the possible impacts of small plastic fragments—
microplastics—in the environment. The role of plastics as a vector for transporting chemicals and species
in the ocean is as yet poorly understood, but it is a potential threat to ecosystems and human health.
Improved waste management is the key to preventing plastic and other types of litter from entering the

ocean.

The ocean has become a global repository for much of the waste
we generate. Marine debris includes timber, glass, metal and
plastic from many different sources. Recently, the accumulation
and possible impacts of microplastic particles in the ocean have
been recognized as an emerging environmental issue. Some
scientists are increasingly concerned about the potential impact
of releases of persistent bio-accumulating and toxic compounds
(PBTs) from plastic debris. At the same time, the fishing and tourism
industries in many parts of the world are affected economically
by plastic entering nets, fouling propellers and other equipment,
and washing up on beaches. Despite international efforts to stem
the flow of plastic debris, it continues to accumulate and impact
the marine environment. To reduce the quantity of plastic entering
the ocean, existing management instruments need to be made
more effective and all aspects of waste treatment and disposal
need to be improved.

Several common types of plastic are buoyant and have
been transported by ocean currents to the remotest regions
of the planet, including the Arctic and Antarctic (Barnes et al.
2010). Media attention has focused on reports of the relatively
high incidence of plastic debris in areas of the ocean referred to
as ‘convergence zones' or ‘ocean gyres. This has given rise to the
widespread use of terms like ‘plastic soup), ‘garbage patch’ and
‘ocean landfill: Such terms are rather misleading in that much
of the plastic debris in the ocean consists of fragments that are
very small in size while the areas where they are floating are not,
for example, distinguishable on satellite images. Nevertheless,

publicity resulting from media reports and from the activities of
several NGOs has helped to raise public and political awareness of
the global scale of the plastic debris problem, together with the
larger issue of marine litter.

Assessing the extent of the problem

It is difficult to quantify the amounts and sources of plastic and
other types of debris entering the ocean. Land-based sources
include poorly managed landfills, riverine transport, untreated
sewage and storm water discharges, industrial and manufacturing
facilities with inadequate controls, wind-blown debris, recreational
use of coastal areas, and tourist activities (Barnes et al. 2009). These
sources are thought to dominate the overall supply of marine
debris, but there are important regional variations. For example,
shipping and fisheries are significant contributors in the East
Asian Seas region and the southern North Sea (UNEP/COBSEA
2009, Galgani et al. 2010). In general, more litter is found closer to
population centres, including a greater proportion of consumer
plastic items such as bottles, shopping bags and personal hygiene
products (Ocean Conservancy 2010).

The greatest technological development of modern plastics
occurred during the first half of the 20th century. Their production
and use have continued to expand rapidly up to the present day
(Figure 1). In many sectors, they have become a popular material
for packaging (Box 1). A major benefit of their use in the food
industry is that it can extend shelf life, thus decreasing the risk of
infection and reducing food waste.

Ship- and platform-based sources of plastic litter in the ocean
include fishing and recreational vessels, cruise liners, merchant
shipping, oil and gas platforms, and aquaculturefacilities (Figure 2).

Authors: Peler Kershaw [chair), Saido Kaisuhiko, Sangjin Lee,
Jon Samseth and Doug Woodring
Science wriler: john Smith
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2010 Feb. American Geological Union (AGU) meeting

2010 May Society of Ecotoxicology and Chemistry (SETAC) Europe

2010 June GESAMP Workshop, Paris

2010 Sep. International Symposium in Matsuyama

2010 Nov. SETAC North America
2010 Nov. NOAA Tacoma workshop

2011 Mar. International Marine Debris Conference, Hawaii
2011 May SETAC Europe
2012 May SETAC Europe

2013 June GESAMP Working group
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