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The aim of this study was to quantify the MP present in the deep KKT, to characterise the MP particles by size and polymer type,
and to contribute to a further understanding of MP accumulation in deep-sea trenches. To examine the potential inaccuracies of
aliguot-based estimations, samples were both aliquot sub-sampling and in toto sample analysis were performed on each sample.
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The samples were collected from the KKT (northwest Pacific Ocean) in summer 2016, onboard the RV Sonne, 42°0.0" 1’y BB
during the deep-sea expedition SO-250 KuramBio Il, using a Multi-corer (MUC, version: 2011-K2 x100; OKTOPUS . Bp:ni Stec : :
GmbH, Kiel, Germany) ' -‘;EST"‘ MP from eight sediment samples,

acrylates/PUR/vamish representing four sampling stations in the
"E‘\’,'xc""”"m“‘ abyssal and hadal part of the KKT, were
acrylonitrile-butadiene successfully extracted and analysed. MP
E:mm; concentrations in the samples ranged from
14 kg (SO282) to 209 kg1(SO150), MP
polymer diversity detected ranged from
four (50282) to seven (SO44, SO217 and

SO150). In Fig. 1 MP concentration per kg
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Fig. 1 sediment (DW) and relative MP polymer
Geographic distribution of microplastic concentration and relative polymer composition in sediments from the Kuril Kamchatka diversity detected in the sampling stations
trench. PE: polyethylene, PP: polypropylene, PS: polystyrene, PC: polycarbonate, PA: polyamide, PVC: polyvinyl chloride, PEST: are displayed, with the pie-charts’ sizes
polyester/polyethylene terephthalate, PUR: polyurethane, EVA: ethylene vinyl acetate. depicting MP concentration for each

corresponding sample site.
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A density separation was then performed on each individual sample using a MPSS device (Micro Plastic Sediment @ q&‘@“ 5 O I I R R S Tl e o : o 1 :
& & < .xef%a?& Ll contributed less than 1 % (in descending
Separator, Hydro-Bios Apparatebau GmbH, Kiel). Fenton’s treatment was applied to remove organic material. A . & & : . - )
Fig. 2 ¢ £ Size class (um) order): acrylonitrile-butadiene, rubber type
second density-separation step was performed to remove any remaining inorganic material. FlowCam (Fluid f ,bcf\'p Y
: . : : : : 3, nitrile rubber, rubber type 3 and
Imaging Technologies, Portable version |V, Scarborough, Maine, US) was used to quantify the particle M : : . . _
) , _ , ean percentage of each polymer type in all sediment samples (black square) PE: polyethylene, PP: polypropylene, PS: polystyrene, polycaprolactone
concentrations in a sub-sample (100 pl) of each of the pre-treated sample solutions. For the chemical _ _ : _ . . . _ .
Hentificati Hificati d sizi £ MPe. 2 Focal I 5 based LFT-IR h tral-i : H PC: polycarbonate, PA: polyamide, PVC: polyvinyl chloride, PEST: polyester/polyethylene terephthalate, PUR: polyurethane, EVA:
\aent 'C?, |3n, quantification and sizing o > arocalFlane Array-based p-r 1-IR yperspectral-imaging approac ethylene vinyl acetate. Whiskers show the 95 % confidence interval. (b) Mean percentage of each size class in um for all sediment All MP particles were smaller 375 um (Fig.
was applied. samples (squares). Whiskers show the 95 % confidence interval. 2b.) with 99 % smaller than 125 um in size,
and 71.7 % smaller than 25 pm
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Bo “ B Sea s B o Fio. 3 Sample 1D o with in toto results, it was shown that
famnio ERANKEURT AM MAIN '€- aliquot-based extrapolations lead to severe
(a) Variation of the estimated Microplastic concentration per kg sediment (dry weight) in the aliqguots from the microplastic under- or overestimations of microplastic
concentration in the sample, reported in relative presentence. (b) Polymer diversity in samples. Grey bars depict microplastic polymers concentrations, and an underestimation of
in the sample. Symbols depict plastic polymers in aliquot. polymer diversity
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