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“External and internal sources of microplastic pollution in Svalbard
waters (EISVAL)”

The aim of this work was to assess the spatial distribution of floating microplastics
(MP) within the Svalbard fjords (the Isfjord system) using the latest
recommendations and best practices, focusing on the influence of hydrodynamics
and wind conditions on the fate of microplastics in the fjords. Sampling locations
were selected in order to study microplastics near the settlements and far from
settlements aiming to estimate relative contributions of external and local
sources into the mlcroplastlcs poIIutlon state
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Figure 1. Study site. Upper panel: map of the Arctic Ocean currents (adapted from
http://www.arcticportal.org) and a simplified map of Svalbard Archipelago. Lower
panel: map of Isfjorden; red squares represent studied polygons that consisted of
2-4 net transects on the sea surface (grey circles) with simultaneous pumping of
water from the subsurface. Currents inside Isfjorden are shown by arrows,
modified from (Skogseth et al., 2020). Areas of Longyearbyen city and Svalbard
airport are marked on the map with red colour. AF, Adventfjorden; TF,
Tempelfjorden..



The fieldwork in Svalbard coastal water was conducted July 2-7, 2022 by a team
of researchers from NIVA . Sampling for microplastics was carried out in three
fjords, which branch out from the larger Isfjorden: Gronfjorden, Adventfjorden,
and Tempelfjorden (Figure 1). We used a Zodiak boat equipped with a Pump
system, Neuston net, and a grab for sampling. Collection of surface and
subsurface samples was conducted with consideration of the newest
recommendations (AMAP, 2021), i.e. involved three parallel sampling with net
trawling at one station for reliable assessment of MP concentration in surface
water. Sampling locations were selected in order to study MP concentrations in
environments with different at different distances from centres of anthropogenic
activities — potential sources of local pollution with MP.

MP samples have been analyzed at NIVA, Norway. MP particles analysis included:
particles size, color, morphology (visually); particles weight; particles composition
using Fourier Transform Infrared Spectroscopy (Perkin Elmer FT-IR ATR Spectrum
Two). Additionally, measurements of pH, oxygen, temperature and salinity were
conducted in order to identify and assess the influence of freshwater influxes to
the sampling locations.

The results of the investigations are shown in Figure 2. Higher MP abundances
were uncorrelated to the distance from possible local sources suggesting fast
transfer of microplastics away from source locations and between the fjords.
Under specific conditions, i.e. wind blowing into the fjord in the absence of
intensive river runoff, inner parts of the fjords can act as potential accumulation
sites for floating microplastics. Microplastics from all potential sources: long-
range transfer from the North Atlantic, local emission from Barentsburg and
Longyearbyen settlements, including wastewater outlets, shipping/tourism
activity, will all end in Tempelfjorden under observed hydrophysical conditions.

Furthermore, high spatial variability of microplastics reinforces that the actual
level of microplastic pollution in an estuary cannot be described by a single
sample. It is therefore recommended to increase the samples number to at least
three replicates of net trawling in a single sampling location in areas with
relatively stable hydrophysical condition and to repeat it at several sampling
locations in case of complex hydrophysical conditions in a studied area.
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Figure 2. Characteristics of surface and subsurface microplastics (size range 500 —
5000 um): spatial distribution in Isfjorden (A; B); particle’s area and polymer
composition (C); abundance and mass concentration in Adventfjorden (D).

1077 -

The present study of the fate of microplastics in Svalbard coastal waters can be
considered as a model study for understanding microplastic behaviour across the
other Arctic islands. Based on these observations, it is reasonable to suggest that
the project’ findings from Svalbard might apply broadly across the Arctic.
Specifically:

e Arctic rivers flowing through unpopulated areas bring clean water and thereby
reduce level of microplastic pollution in the coastal waters;

e Coastal areas, especially fjords, in the Arctic may act as final repositories for
floating plastics;

e Both long-range transport of microplastics and local sources are important in
the Arctic;

* There are clear differences in sources and behaviour of surface and subsurface
microplastics;



e Hydrophysical conditions varying in time and space play a crucial role in the
formation of microplastic hotspots, which may limit the robustness of sporadic
observations in assessing microplastic pollution in the Arctic.

The project’s results were used to complete the existing databases, make
presentations at the meetings and conference (i.e. project’ meeting at UNIS,
Arctic Frontiers and EGU 2022,), in the PhD dissertation of Anfisa Berezina,
website https://sites.google.com/view/svalbard-microplastics/ and were
published in the paper:

Pakhomova S., Berezina A., Zhdanov I., Yakushev E. Microplastic fate in Arctic
coastal waters: accumulation hotspots and role of rivers in Svalbard. Frontiers in
Marine Science, 11:1392680. doi: 10.3389/fmars.2024.139268

with an acknowledgement of Svalbard’s environmental protection fund.

The completed Project addresses the objectives on coordination and
collaborative efforts in research activities in Svalbard. It directly aims in
“collaborative activities to enhance international and inter-disciplinary
cooperation, initiate pilot studies for planning of larger projects and stimulate
open sharing of data”. The project meets the Svalbard Science Forum (SSF) aim
“to strengthen international cooperation within institutions and research groups
working in Svalbard”. The project fulfills all four SSF’s strategic objectives for
research in Svalbard, i.e. “(i) Increased scientific cooperation within Svalbard
Research; (ii) Increased coordination of activities; (iii) Open sharing of data and
(iv) Reduced environmental impact.” Besides, the project has supported early
career female researchers, through involving of PhD student Anfisa Berezina.



