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What Is marine litter?

M Plastic & Polystyrene

Sanitary
M Paper & Cardboard
“'Wood
Cloth
® Metal
M Glass

™ Rubber

Pottery & Ceramics

M Faeces

Medical

Proportion of marine debris found on reference beaches (2001-2006) ospAr. 2007
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Polyethylene microbeads
\widely used in shower gel

A Bakir



Methods— collection /separation / identification

No universal method see:
MSFD TG10 Guidance on monitoring marine litter (2014) — Section 3.5 - Microlitter



Widespread
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‘oTaTalals raTaTela rd DANDNDN 1

K. Lavender Law




Fibres per plankton tow
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Microplastics in intertidal sediments

No. of microplastic

250 mL' sediment
® 1-10
® 11-20
® 21-30
@ 31-40

Browne et al .2011



Microplastics in intertidal sediments
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Distribution - highly variable, not yet predictable

Small plastic particles in

Coastal Swedish waters.

The amount of particies in number per m’

Lysekil, Southem harbour
Lysekﬂ Southern harbour,

|
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Hazard to mariners



Conseqguences for
wildlife

280 papers
46,000 individuals
663 Species




Popu‘aﬂo""m““n level consequences

mach contents of Fulmar

- 14

E England$d$F =~ . '
. SE North Sea (308) van Franeker et al. 2005



Number of individuals
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60 species on IUCN Red List
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Critically Endangered Endangered Vulnerable Near Threatened
IUCN Red List Status

Number of species




/6% of reports relate to plastic debris

.

Other




Whales

Myctophid Fish

Plankton

Bacteria

Viruses
Colloidal Particles
DOM

100 mm

10 mm
T mm
100 pm
10 pm
T pm
100 nm
10 nm
T nm

0.1 nm

Megadebris

Macrodebris

Microdebris

Nanoparticles

Small Molecules
“Chemicals” ‘)
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Physical Effects

> Chemical Effects?




Microplastic Is ing'ested and retained in
organisms |
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Even Tiny Plastic Pieces
Can Carry Pollution

Throughout the OcefH

To marine biologists, “plast
a dirty word. Fish and bir¢ -
eat or become tangled in The g,

am

gear or other plastic flot jnreou

Dap,

oAby 2

e be poisoned by plastic’

&

Ng_‘N‘- MICROSCOPIC particles of water and what effect it is having
1\'\E {1 plastic could be polsoning the  on the murine environment
ns oceans, according to o team of  He and his team set out to find
ﬁ\i‘d W yesearchers in Plymouth out how small these fragments

- ¥ They teport that small plastic can get
o adel pellens called “mermaid’s teann™,  So far, they have identificd
Aot which are the result of industry  plastic particles of around 20
and domestic waste, have spread  microny - thinner than the diam
across the world's scax eter of 8 human hair
gen [g Wor g 2004, thejr gn reaking




Conceptual model - uptake of contaminants
from plastics by marine organism

Plastic in seawater Plasticin gut of depositfeeder

ime in seawater | ingestion




Microplastic could present a toxicological hazard

A) Mothecombe + clean plastic B) Mothecombe + contaminated plastic

L | C) Plym + clean plastic D) Plym + contaminated plastic

:
*.‘;*
i
E.

FIGURE 1, Predicted amount of phenanthrene acoumulated in A,
mavina from {A) Mothecombe (low % OC) sediment with clean plastic, | | ————r
{B) Mothecombe sediment with plastic contaminated in the SML, -
(C) Plym (moderate % OC} sediment with clean plastic, and (D) Plym
sediment with plastic contaminated in the SML, An enrichment ' i : :'3 ‘,1'1 5 ,'I i é J;l 5
Isn:‘t:c of 61 m:d nu;l Iu; l:.n(o pbcnnnmt;::. c:oc;tmumlon in ::o

us compared to the bulk water (19, that when x = 0, the . .
sediment contains no plastic. An expanded version (0500 ppm) Amount of plastic in sediment (ppm)
is shown in Supporting Information Figure S1. - Puhrath‘flarm ——— Pﬂly'pmpylana (Teuten et al. 2007)

the environmental implications of plastic disposal should be carefully considered to avoid
inadvertent release, magnification and transport of contaminants’ (Teuten et al. 2009).




Objective 1 - Pollutants desorb faster in gut conditions than seawater,
magnitude varies according to pollutant, plastic and organism

14 A

m seawater

Osurfactant pH 7.5-8.4, 20°C

= X313 surfactant pH4, 38°C

10 |

First order desorption rate constant k (day)
sy}

2_
0 i_; ﬁ—I—I j T

PVC-Phe PE-Phe PVC-DDT PE-DDT PVC-DEHP PE-DEHP

Bakir etal (2014). Estuarine, Coastal and Shelf’ Science, in press




Physical effects (independent of any chemical effects)

1% PVC significantly reduced energy reserves by 30%
5% PVC significantly reduced energy reserves by 50%
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Control 0.5% 1% 5%
Microplastics (by weight)

Wright et al .2013



D plastic fragments

Plasti ' F lon of IC | i i .
A Plastic packaging |B Fragmentation of plastic items in the environment e

1

of
‘£

f

£
/= 20 pm (smallest
« « plastic partcles
~  found in environment)

Surface area cm?

"
D *h",l-..‘."

0 5
fragments (log10)

C Consequences of fragmentation
size: large el I CHOSCORPIC

ahundance: common  —— ubiguitous
chemical transport: [Owy —ge high

Plastic canister ssaass potential for ingestion:  low — high




Enough about dirty oceans
what can we do?






The 1 QED's:J Wow ! Plastic lasts
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60 years training - to throw away






http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/




Waste management

Proper disposal




International beach clean- up

Yl ' ; o UK Marine Conservation Society

Full years production in late 1950’s = one weeks production today
need to tackle the sources



Moving forward

Regional focus on key sources of marine debris e.g. packaging

Retailers
. Users
Packaging sublic &
manufacturers !
commercial
Producers End of life
Converters management
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Moving forward

Regional focus on key sources of marine debris e.g. packaging

Retailers
. Users
Packaging sublic &
manufacturers !
commercial

Producers End of life

Policy measures

Resource In Waste out



Moving forward

Regional focus on key sources of marine debris e.g. packaging

Retailers
. Users
Packaging sublic &
manufacturers !
commercial

Producers End of life
Converters management

Policy measures

Measure success

Resource In * Resource out
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Zero waste
Material reduction
Recyclability
Design for life and end of life
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after

Reduce












Recovery




iIcrobeads
hower gel

NS

Polyethylene m
\widely used



Degradable plastlcs a dlstractlon’?




Bioplastics a distraction
caused by conflicting drivers?

“This new packaging is fully recyclable, and is said to
reduce carbon emissions by as much as 25% over
the product lifecycle.’
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Understanding human behaviour N\ARLISCO

AU‘

Stoppmg Marine Litter Together

Marine Litter in European Seas - Social Awareness and Co-Responsibility

MARLISCO
’:':“-':- s —

SopeenG VT Lites Togrthes

CAPACITIES
Marine litter in European Seas: Social Awareness and CO-Responsibility

Perceptions about marine litter survey
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Understanding human behaviour MARLISCO

Marine Litter in European Seas - Social Awareness and Co-Responsibility m

Stopping Marine Litter Together

Resu Its n ML is an important problem
|

Ievel Of The quantity of litter on the coast and in the sea is increasing

Concern

| am very concerned about the impacts of ML

ML is a future environmental threat rather than a present one

The use we get out of modern materials outweighs any negative effects
they might have on the marine environment

There is not enough evidence to properly conclude that ML is a problem
ML is only a problem for coastal communities
ML is a problem elsewhere but not in my country

The oceans are so large, it is unlikely that ML will cause lasting damage

1 3 5

strongly strongly
disagree Mean agreement agree

Concern predicts behavioural intentions (intention to take actions that reduce litter footprint), , p < .001.




Education

Marine Litter in European Seas - Social Awareness and Co-Responsibility

MARLISCO
:::s A 'ﬁ‘\

Stopping Marine Litter Together
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http://is.gd/UKvideos

Fishing For Litter

-

Engaging
stakeholders

d\
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Sclentific and Technical Advisory Panel

depancen group of scientals which advises e Global Envirormaen! Facillty
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. . Krichint, Boat in plastic, Apiil 25, 2009. Photo: Dimitar Bilkoff
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