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NADOTS53RFvOEWBLWSRERI SHIEE=ND Accumulation of Microplastic on Shorelines Woldwide:

Sources and Sinks
5mmUTDTSAFYY

Mark Anthony Brownc,*”"’“§ Phillip Crump,ﬂ Stewart J. Nivcn,§’" Emma Tcuten,§ Andrew Tonkin,ﬂ
Tamara Galloway,™ and Richard Thompson§

*School of Biology & Environmental Sciences, University College Dublin, Science Centre West, Belfield, Dublin 4, Ireland
*Centre for Research on the Ecological Impacts of Coastal Cities, A11 School of Biological Sciences, University of Sydney,

O u (| NSW 2006, Australia
T2AFYIH MDA Marine ine Scence &« Engineuing,Univens
[ AR 'Marine Biology & Ecology Research Group, School of Marine Science & Engineering, University of Plymouth, Plymouth PL4 8AA,

United Kingdom
g s ISchool of Geography, Earth & Environmental Sciences, University of Plymouth, Plymouth PL4 8AA, United Kingdom
.1t%$ﬁ$& llwl,‘&,\—.- Cacmada Nabacin Cawada
s 1E15& D7) — R D% 7E THI2000 R O # AV 1L F i AV
NS X ()
[ J b / / /\ b * J [\ ABSTRACT: Plastic debris <1 mm (defined here as microplastic) is accumulating in marine habitats.

Ingestion of microplastic provides a potential pathway for the transfer of pollutants, monomers, and
N N —_ plastic-additives to organisms with uncertain consequer‘lices for their health. Here, we s}g)w that
— microplastic contaminates the shorelines at 18 sites worldwide representing six continents from the
o 7 /r 7 D t Z ( x 7 7 7 ) poles fo the equator, with more material in densely populated areaf, but no cigear relationship between
the abundance of miocroplastics and the mean size-distribution of natural particulates. An important
2 -~ O —— source of microplastic appears to be through sewage contaminated by fibers from washing clothes.
° E"F% F{ﬁ j 7 7 Z } “J 7 Forensic evaluation of microplastic from sediments showed that the proportions of polyester and
acrylic fibers used in clothing resembled those found in habitats that receive sewage-discharges and
sewage-effluent itself. Experiments sampling wastewater from domestic washing machines demon-
—— Oa & strated that a single garment can produce >1900 fibers per wash. This suggests that alarge proportion
[ ] } 7 : ,/ 7 T - A Z ,-IK / y of microplastic ﬁierg found in thgmarine environmentl:naybe derived frgogm sewage as l;;gcol:lselt)]uence \ @ 4
of washing of clothes. As the human population grows and people use more synthetic textiles,
contamination of habitats and animals by microplastic is likely to increase.
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Fig. 2. Photographs of different types of microplastics in bivalves from a fishery market of China. The photographs were taken directly on the filter paper (A-H), and some special
microplastics were transferred to a hollow glass slide for photographs (I). The arrows indicate fibers (A—~C), fragments (D—F) and pellets (G—I). Scale bar = 100 pm.
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Global warming releases microplastic legacy frozen in Arctic
Seaice

Marine Pollution Bulletin
Bascline

Microplastics in the Southern Ocean
"Thayer School of Engineering at Dartmouth College, Hanover, New Hampshire, USA, 2Marine Biology and Ecology AtsuhiknIsobe ™, Kaoi Uchiyam Matsumoto®, Kelch! Uchida Tadashi Tolai®
Research Centre, School of Marine Science and Engineering, University of Plymouth, Plymouth, UK |

Rachel W. Obbard', Saeed Sadri?, Ying Qi Wong', Alexandra A. Khitun', lan Baker', and Richard C.
Thompson®
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Figure 2. (a) Total number of microplastic pieces presented as values per
liter of seawater (scaled up from sample volumes examined which were
typically 50-100cm?), by polymer type, according to the location of sea ice
cores. Photographs of microplastic fragments identified using FTIR: (b)
HOTRAX Site 3, polyethylene terephthalate (polyester), (c) HOTRAX Site 11,
polypropylene, (d) HOTRAX Site 26, polyester, (e) ICESCAPE Site 2, nylon,
and (f) HOTRAX Site 11, polyethylene. Scale bars represent 1 mm.

Accumulation of debris on the deep sea floor off
the French Mediterranean coast

F. Galgani'*, A. Souplet®, Y. Cadiou?

(C) Accumulation of debris around rocks (Dive 16, depth 992 m, position 43°03.00' N, 05°10.00'E)
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East Asian seas: A hot spot of pelagic microplastics
Atsuhiko Isobe **, Keiichi Uchida ®, Tadashi Tokai ®, Shinsuke Iwasaki
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ABSTRACT: Our previous study suggested the transfer of
polybrominated diphenyl ether (PBDE) flame retardants from
ingested plastics to seabirds’ tissues. To understand how the
PBDEs are transferred, we studied leaching from plastics into
digestive fluids. We hypothesized that stomach ofl, which is
present in the digestive tract of birds in the order
Procelariiformes, acts as an organic solvent, faciltating the
leaching of hydrophobic chemicals. Pieces of plastic com-
pounded with decaBDE were soaked in several leaching
solutions. Trace amounts were leached into distlled water,
seawater, and acidic pepsin solution. In contrast, over 20 times
as much material was leached into stomach of, and over S0
times as much into fish oil (2 major component of stomach oil).
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ABSTRACT: Our previous study suggested the transfer of
polybrominated diphenyl ether (PBDE) flame retardants from
ingested plastics to seabirds’ tissues. To understand how the
PBDES are transferred, we studied leaching from plastics into
digestive fluids. We hypothesized that stomach ofl, which is
present in the digestive tract of birds in the order
Procellariformes, acts a5 an organic solvent, facilitating the
leaching of hydrophobic chemicals. Pieces of plastic com-
pounded with decaBDE were soaked in several leaching
solutions. Trace amounts were leached into distlled water,
seawater, and acidic pepsin solution. In contrast, over 20 times
as much material was leached into stomach of, and over SO
times as much into fish oil ( major component of stomach o).
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Skal PP 24 n.d. 2.0 2.0 4 n.d. n.d. 0.24
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Figure 4 | Liver Histopathology in medaka sampled after 2 months. Micrographs show livers that are glycogen-rich from the control treatment
(a) and glycogen-depleted from the virgin-plastic (b) and the marine-plastic treatment (c). An eosinophilic focus of cellular alteration, a precursor
to a tumor, was observed in one fish from the virgin-plastic treatment (b). The circle highlights eosinophilic (pinkish coloration) hepatocytes,
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. S inable design, production and after-use markets

a. Working with industry towards 100% reusable, recyclable, or. where viable alternatives
do not exist, recoverable, plastics by 2030.

b. Taking into account the full environmental impacts of alternatives, significantly reducing the
unnecessary use of single-use plastics.

c. Using green public procurement to reduce waste and support secondary plastics markets
and alternatives to plastic.

d. Working with industry towards increasing recycled content by at least 50% in plastic
products where applicable by 2030.

e. Supporting secondary markets for plastics including using policy measures and developing
international incentives, standards or requirements for product stewardship, design and

recycled content.

-

Working with industry towards reducing the use of plastic microbeads in rinse-off cosmetic
and personal care consumer products, to the extent possible by 2020, and addressing

other sources of microplastics

BlIERIEF A+ avy

B X EETONEEZER

—F N\ T—ELRIZIEERSHZLDT,
TR 12 F il <,

— BRI DI HIE

—SBETSIRAFYIEE

—ArO—dbh ELEERMNEEDEIE



BRI X B HA—RDTSRFvIEREMELTEELS:

-BRGERICIKFLTLS(SDG12)

SBEEL, DEICEYRENRARDFEAE (SDG13)

EEFRE /OBLUTAURTIRAF VI (SDG14)

NIBEDBHE, 2050F LR IE B HERLEGN
= BHA—RDTIRAF VI DBEENLIE L TELGRL

AHAN—RDTSAFYIIIBRE TLHLNV—

INAFIAR—ZADREMIERETH S,

—HET.REENED
FiRAR—X 1BEAN _ "
FSRFyY —w— AL R R
f N)IBEER

BRI EN T KA DIZEE
HEY) CERihED
rap:! T TOEBOERICIIREFE~HTHE
MABDTEEMICIZBENYIND
fEIREY

LOFEEDKYS R
O DR m—p — F 1L R R

Vﬁ/::—y

LEEY)

: Frft AT ARG B SE B AR

FTATOAL RoRLEEE 1 i-R¥t

RKcEEE HABK

|

mEive EREAMER APEHOFES
BERES

£ 236 4]

1 KREW I 14 BORPEE 1 BORDEL 16 FREAEE 17 pEeEoR Il SUSTAINABLE
REBLARE ELP) 953 TRTOAR CLESTIWS I DEVELOPMENT
~
iy
[

GOALS

Sustainable Development Goals (SDGs)
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Figure 122 The global nitrogen cycle. Each flux is shown in units of 102 g N/yr. Values
are derived in the text.
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