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Degradation in the marine environment

NANO
<1um

8

Andrady, 2017 Mar. Poll. Bull.

Nanoplastic traces have been detected
in the North Atlantic gyre (Ter Halle et
al. 2017 Env. Sci & Tech.) and in
Mediterranean surface waters (Schirinzi
etal. 2019 Chemosphere).

Fragmentation toward the nanoscale:

o Photodegradation © Mechanical abrasion (e.g. in sea ice)

o Thermo-oxidation © Biological degradation
o Hydrolysis
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Tara Oceans circumpolar expedition S AN/
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» High accumulation in the
northern and eastern
Greenland and Barents Seas

> Seaice acts as a barrier for

floating plastic Cozar et al. 2017
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Example for origin of MP particles found in Fram Strait € AA//
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Tekmann et al. 2020

Indicating horizontal sea ice transport of microplastic
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Relative abundance of microplastics in sea ice
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accumulation of buoyant particles will Mountford & Maqueda, 2021

remain in the Eurasian Arctic after 50 years
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MP in sea ice S AN/

Extreme high MP
concentrations in seaice Peeken et al. 2018
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MP in sea ice S AN/
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MP composition S AN/
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High regional differences, even
for close by sampled cores Peekenetal. 2018
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MP composition S AN/
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MP composition S AN/
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Backtracking and thermodynamic modelling ¢ AN/
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Arctic warming induced change of ice rafted material release @NV/
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Intensified melt in the marginal zones of the Arctic

Oceaninterrupts the transarctic conveyor belt
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Reduced transport of seaice from Siberian shelves @NV[

a) Survival rate of Siberian Shelf ice formed at site 1 - 32 b) Annually averaged survival rate of Siberian Shelf ice
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Reduced transport of seaice from Siberian shelves @NV[

a) Survival rate of Siberian Shelf ice formed at site 1 - 32 b) Annually averaged survival rate of Siberian Shelf ice
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Summary @AN,

» Small particle size of microplastic in sea ice indicate fragmentation
processes within the ice with currently unknown consequences for the
Arctic ecosystem

» Seaice is a sink for microplastic in the Arctic, however, only
temporary, since large fractions of sea ice melt

» Arctic warming interrupts the Transpolar Drift and affects long range
transport of sea ice, thus more microplastic will accumulate in the
Central Arctic

» Sea-ice microplastic show a unique polymer footprint which seems to
be affected by the growth region and drift paths of the sea ice

» Accelerated sea ice melting will allow further exploration of the Arctic

and will likely increase the localised sources
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Knowledge gaps: Nano-plasticin sea ice @AN/
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Leg 1: 19 Sep 2019 — 15 Dec 2019

Leg 3: 03 Mar 2020 - 06 Jun 2020
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» Test our hypothesis that the underlying water reflects the

MP composition of sea ice
> Allow first time NP determinationin sea ice

> Improve current modelling of microplastic in seaice
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