Microplastic load and polymer type composition in European rocky intertidal snails:

Consistency across locations, wave exposure and time
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Microplastic (MP) is an emergent pollutant

OUTPUT?

e T

Coastlines

FRAGMENTATION g i 1
Sea surface /-\

FRAGMENTATION

Water column

Seafloor

= F3d
P A
0 e
XA

Cosmetics*/

#
Peelings

et %
% 0 %

Microplastic Microplastic sources Law 2017
(plastic < 5 mm, MP)



Plastic and MP pollution is common in aquatic habitats

Open ocean Rivers & estuaries
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Plastic pollution is common in rocky intertidal habitats
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Giglio, Mediterranean Madeira, Atlantic Ocean

Helgoland, North Sea

Information on MP in rocky intertidal habitats is extremly scarce.



Plastic pollution is common in rocky intertidal habitats

Barnacles

Information on MP in rocky intertidal habitats is almost exclusively limited to filter feeders.



Knowledge gap: MP in rocky intertidal habitats
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Examination of grazing snails and water samples from rocky intertidal habitats for MPs.



Hypotheses



MP concentrations are similar across wave exposure conditions
on sedimentary shores
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Hypothesis 1: Water & snail MP loads are similar across wave exposure
in rocky intertidal habitats.



MP loads in deep-sea echinoderms have been constant

across time
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Hypothesis 2: Snail MP loads in rocky intertidal habitats have been constant across time.



MP loads in freshwater clams increase with water MP loads
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Hypothesis 3: Water-snail MP load relationship in rocky intertidal habitats is positive.



Material & Methods



Snail & water sampling
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n= 130 snails in total (10 / habitat)
n= 24 water samples in total (3 / habitat)




Snail & water sample processing
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Snail & water sample processing

Aluminum oxide Sealed AOM filter
membrane (AOM) filters (drying: 50 °C, 48 h)

Chemical digestion
(KOH & H,0,)

Pressure filtration
(Model 16249, Sartorius)



Polymer identification

Micro-Fourier-transform infrared spectroscopy (LFTIR):

500um

UFTIR (Hyperion 2000, Bruker, Particle
Ettlingen, Germany) under examination

n= 362 individual & manual uFTIR measurements in total
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Results & Discussion



MP loads

Snails (n= 50 MPs in total) Water (n= 24 MPs in total)
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MP loads were consistent across locations, wave exposure & time.
Thus, MPs are common in rocky intertidal habitats.
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Polymer types in snails (n
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Snails & water samples contained various polymer types & shapes.



Microplastic polymer type abundance

Acrylic/Alkyd polymers (followed by Polyester) dominated polymer type composition.
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Acrylic/Alkyd polymers
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Acrylic/Alkyd polymers derived from paint chips.




Helgoland, North Sea

Paint chips may derrive from boats in nearby harbors.




Snail microplastic load (microplastics / snail individual)
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Snails are useful bioindicators for water MP loads.



Absent mussels VS common snails
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Snails are useful bioindicators for water MP loads.




Summary
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First comprehensive MP study in European rocky intertidal habitats

MPs are common in rocky intertidal habitats

MP load and polymer type composition are similar across locations, wave-exposure and time
MPs from rocky intertidal habitats are dominated by paint chips that may derive from ships
Snails are useful bioindicators for water MP loads

MP data can be used as baseline to monitor future MP dynamics in rocky intertid

al habitats




Thank you very much!
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