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Figure 3. Types of plastics recovered from digestive
(a) Percentage by shape. (b) Percentage by polymer.
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Organic micropollutants in marine plastics debris from the onen acean and

remote and urban beaches

Hisashi Hirai
Charita Kwan

* Hideshige Takada®*, Yuko Ogata®, Rei Yamashita®, Kaoruko
P Charles Moore®, Holly Gray ¢, Duane Laursen®, Erik R. Zettle
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Fig. 1. Sampling locations. Closed diamond: open ocean sample; closed circle: remote beach sample; open circle: urban beach sampl
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- Industrial products for a variety of uses <\ > DDD Q
including dielectric fluid, heat medium, ROV Q bDE

and lubricants.
-DDT and its metabolites such as

\-Endocrine disrupting chemicals / DDE and DDD
s N~ ‘DDT was used as insecticides
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Accumulation of plastic-derived chemicals in tissues of seabirds ingesting

marine plastics

Kosuke Tanaka®, Hideshige Takada **, Rei Yamashita?, Kaoruko Mizukawa*, Masa-aki Fukuwaka®,

Yutaka Watanuki” pubsacs ofg/est
2073; Faculty of 1000 ience lechnoiogy 2016

shortdalied shoanwaters.

Chemical Pollutants Sorbed to Ingested Microbeads from Personal
Care Products Accumulate in Fish
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Seabirds’ Stomach Oil and Accumulation in e, —
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and Yutaka Watanuki®
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© Supporting Information

PEDES l:nmriunlrludon Bioacoumulation

[s] Supporting Information
z Physical and chemical effects of ingested plastic debris on short-tailed shearwaters,
Puffinus tenuirostris, in the North Pacific Ocean

ABSTRACT: Qur 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 oil, which is
present in the digestive tract of birds in the order
Procellariiformes, acts as an organic solvent, facilitating the
leaching of hydrophobic chemicals. Pieces of plastic com-
pounded with deca-BDE were soaked in several leaching
solutions. Trace amounts were leached into distilled water,
seawater, and acidic pepsin solution. In contrast, over 20 times
as much material was leached into stomach oil, and over 50
times as much into fish oil (2 major component of stomach oil ). - 0 . ,
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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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EMERGING ISSUES

IN OUR GLOBAL ENVIRONMENT
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Nations Environma

P

astic Debris in the Ocean

Every year large amounts of plasfic 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 vecior for fransporting 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 fo preventing plastic and other types of litter from entering the

ocedan.

Box 3: Plastic pellets

Plastic resin pellets are small granules, generally in the shape of a
eylinder or disc, with 2 diameter of a few millimetres. Thesa particies
are an industrial raw material that is remelted and moulded into final
‘products. They enter the ocean as a result of spills or accidental releases
Llheﬂherptsuc particies, they have been shown to accumulate PETS.
I the case of thin plastic films, for example those 50 migometres or
less;it may take only a few days for this process of accumulation or
release to occur (Adams et al. 2007). In the case of pellets, aquilibrium
between the concentration of a given compound in a pellet and in

the surrounding water or sediment may take many weeks or months.
Oider pellets consequently tend to have higher concentrations of
contaminants and have been used to map the distribution of pollution
in coastal waters around the world (Ogara et al. 2009, Intemnational
Pellet Watch 201 1) {Figure 5), Their consistent size makes them a useful
‘manitoring toel.

Transpart by plastic particles does nat represent a significant additional
fiLix of PBTs on a global scale compared with atmospheric o water

fr jort (Zarfl and Matthies 2010). However, the concentration of
contaminants by microplastic particles presents the possibility of
increasing exposure to organisms through ingestion and entrance into
the food chain—with the prospect of biomagnification in top-end
predators in the food chain such as swordfish and seals. ingestion of
small particies by a wide variety of organisms has been well reported
However, the basic infermation needed on the biochemical and
physiological response of organisms to ingested plastics con@minated
with PBTS in order to quantify the scale of the problem s currently
unavailable (Arthur et al 2009, GESAMP 2010). It s conceivable that
PETS in plastic particles will be less bioavailable than those from the
surrounding water or food sources (Gouin etal. 2011).

In 29 countries and analyzed for
concentialions of organochlorine
compounds. PCB concentrafions

highesi in pelets collected in

Collected from beaches around the world, plastic pellets like these

have been found fo eccumulate persistent, bu:m:curr-u.crlmg and toxic
subsiances. The pellets are used in the monufacture of plastic products and
have been introduced info the ocean through accidental relecses. They
may olso be released os o result of poor }‘Grd\ing or waste management.
While there is evidence that quaniities entering the marine environment
have been reduced s o result of improved industrial practices, pellsts
already released will persist for many years. Credit: Inlemationdl Pellst
Walch

141 4 | f
ﬁ 20 2524'0)] IS
o7
fficia V&E““qg]"‘“'r"a
Thattand =~ T
100174 o Prilippi
iy ] _Singapqzwm

N
e

.
16
i ||



EETHERMSAL BOTSRAF Y FEENEREIZ @

F17ERINEFERVEEEICETS
EERSIEARIBEZFITOLR
(ICP) |

20166 A13H~17H

i Il 5

—a—3—7 FEE ZIKﬁIZ




IAOATSRAFYIEEERN ot

‘%3
Ht
eN

‘i Marlne thter Adwsory Group Meetmg .

UNEP 9" . 11" May 2017, Windsor Golf Hotel & Country Club Nairobi-Kenya



CONFERENCE®™S=

UNITED NATIONS, NEW YORK, 5-9 JUNE 2017 g
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Side event

3 R as the Basis for Moving Towards
Zero Plastic Waste in Coastal and
Marine Environment =t

“Issue of microplastics in the coastal
and marine environment and 3R
solutions” Hideshige Takada (Japan)
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14.1
By 2025, prevent and significantly reduce marine pollution
of all kinds, in particular from land-based activities,
iIncluding marine debris and nutrient pollution

14.1.1
Index of coastal eutrophication and floating plastic debris

density



United Nations

¢ \% General Assembly
e

United Nations Conference to Support the
Implementation of Sustainable Development Goal 14:
Conserve and sustainably use the oceans, seas and
marine resources for sustainable development

New York, 5-9 June 2017

Item 11 of the provisional agenda*

Outcome of the Conference

Draft call for action

4.  We are particularly alarmed by the adverse impacts of climate change on the
ocean. including the rise in ocean temperatures. ocean and coastal acidification.
deoxygenation. sea-level rise. the decrease in polar ice coverage. coastal erosion
and extreme weather events. We acknowledge the need to address the adverse
impacts that impair the crucial ability of the ocean to act as climate regulator. source
of marine biodiversity and as key provider of food and nutrition. tourism and
ecosystem services and as an engine for sustainable economic development and
growth. We recognize. in this regard, the particular importance of the Paris
Agreement, adopted under the United Nations Framework Convention on Climate
Change.



(g) Accelerate actions to prevent and significantly reduce marine pollution
of all kinds. particularly from land-based activities. including marine debris. plastics
and microplastics. nutrient pollution. untreated wastewater. solid waste discharges.
hazardous substances. pollution from ships and abandoned. lost or otherwise
discarded fishing gear., as well as to address. as appropriate. the adverse impacts of
other human-related activities on the ocean and on marine life. such as ship strikes.
underwater noise and invasive alien species;:

(h) Promote waste prevention and minimization; develop sustainable
consumption and production patterns: adopt the 3Rs — reduce. reuse and recycle —
including through incentivizing market-based solutions to reduce waste and its
generation. improving mechanisms for environmentally sound waste management.
disposal and recycling and developing alternatives such as reusable or recyclable
products or products that are biodegradable under natural conditions:

(1) Implement long-term and robust strategies to reduce the use of plastics
and microplastics, in particular |plastic bags|and single-use plastics. including by
partnering with stakeholders at relevant levels to address their production.
marketing and use:
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(g) Accelerate actions to prevent and significantly reduce marine pollution
of all kinds. particularly from land-based activities. including marine debris. plastics
and microplastics. [nutrient pollution.|untreated wastewater., solid waste discharges.
hazardous substances. pollution from ships and abandoned. lost or otherwise
discarded fishing gear., as well as to address. as appropriate. the adverse impacts of
other human-related activities on the ocean and on marine life. such as ship strikes.
underwater noise and invasive alien species;:

(h) Promote waste prevention and minimization; develop sustainable
consumption and production patterns: adopt the 3Rs — reduce. reuse and recycle —
including through incentivizing market-based solutions to reduce waste and its
generation. improving mechanisms for environmentally sound waste management.
disposal and recycling and developing alternatives such as reusable or recyclable
products or products that are biodegradable under natural conditions:

(1) Implement long-term and robust strategies to reduce the use of plastics
and microplastics, in particular plastic bags and single-use plastics. including by
partnering with stakeholders at relevant levels to address their production.
marketing and use:
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SCIENTIFIC REPQRTS

Microplastic fragments and
‘microbeads in digestive tracts
~of planktivorous fish from urban

coastal waters

Kosuke Tanaka & Hideshige Takada

Laboratory of Organic Geochemistry, Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183-8505,
Japan. Correspondence and requests for matenals should be addressed to H.T. (email: shige(@cc tuat.ac jp)
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Regulation of plastic shopping bag : priority option

Polyethylene : high affinity with POPs

Light floating; long travel; thin

Easy to be microplastics

Table 1. Regulation on plastic shopping bags in the world

Ban Charge Tax
France Sweden Denmark
ltaly Finland Belgium
Eritrea The Netherlands Luxembourg
Rwanda Germany Iceland
Bhutan Australia Ireland
Bangladesh Spain Kenya
Cameroon Botswana
South Africa
Korea
China

UK
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