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Abstract. Despite Antarctica's remoteness from powerful sources of anthropogenic impact, its natural environment
undergoes changes due to the activities of scientific stations, tourism, transport communications, and the extraction
of bioresources. The study presents the distribution of artificial polymer particles (microplastics) in the upper layer of
the bottom sediments in the waters near the Akademik Vernadsky station. It aims to identify the microplastics in the
geological components and to adapt the laboratory cycle of sample processing and particle identification. The samples
were collected in 2022 during seasonal fieldwork at 4 to 60 m. In particular, sediment samples from sea straits at dif-
ferent distances from the Antarctic station were subject to testing. Most of the samples included microplastics; they
were quantified and classified by morphology. The putative microplastics were tested by Raman spectroscopy (dif-
fraction monochromator MDR-23); the test found such polymers as polypropylene, polyethylene, and polyethylene
terephthalate. Some particles (mostly fibers) that morphologically could not be studied by spectrometry were identi-
fied as artificial polymers by thermal techniques without chemical analysis. The sediments' material and granulomet-
ric parameters were determined to understand the possible link of the microplastics in the upper sedimental layer with
the natural and anthropogenic factors. The results were compared to similar studies at other polar stations on the
Antarctic Peninsula. The small number of samples did not allow us to establish a qualitative relation between the depth
distribution, sediments’ granulometry, and the total amounts of the confirmed microplastic fragments. Thus, the publica-
tion should be considered a preliminary review and a methodologically indicative study on the identification of micro-
plastic particles in the bottom sediments of the water area adjacent to the Ukrainian Antarctic Station.

Keywords: Antarctic Peninsula, artificial polymers, microscopic studies, pollution, Raman spectroscopy, surface layer of
bottom sediments

1 Introduction

Antarctica’s remoteness from the industrial centers
and powerful sources of anthropogenic influence
make it a clean slate for studying unadulterated
natural processes and objects. The Antarctic Treaty
(https://documents.ats.aq/ats/treaty _original.pdf)
makes it one of the largest protected regions on

Earth. Meanwhile, the recent decades of human
activity at the shoreline have brought about in-
creasing emissions of anthropogenic materials and
substances into the waters. Research bases’ activity,
tourism development, active transport use, bio-
prospecting, and communication with some other
regions of the World Ocean impact the environ-
ment, slowly polluting it (Deprez et al., 1999; Balks
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et al., 2002; Usenko et al., 2007; Barnes et al., 2010;
Klein et al., 2012; Nasiedkin et al., 2022; Antacli et
al., 2024). A particularly well-known example is the
food chains emitting dangerous stable organic sub-
stances, causing the organochlorine pesticides to be
identified in the muscle and fat tissues of Antarc-
tic penguins and sea mammals (Usenko et al., 2007).

A particularly pressing issue that has recently be-
gun to be properly addressed is microplastics (MP) —
solid particles of synthetic polymers less than 5 mm
in size. In the sea, they are usually represented by
granules, fragments, or fibers of various polymers
roughly the density of seawater. Nowadays, study-
ing MP distribution in the biological, hydrological,
and geological components of marine ecosystems
(for example, evaluating the scope of the pollution
and the type, origin, and transport of its components)
is a major scientific field worldwide (GESAMP,
2019). This is also true for the Antarctic waters in
which these pollutants in non-trace quantities are
a novel phenomenon that can provide valuable
information on their sources and ways of trans-
port (Tin et al., 2009; Barnes et al., 2010; De Witte
et al., 2014; Obbard et al., 2014; Thompson, 2015;
Waller et al., 2017).

About 80% of plastics in the ocean come from
the land and are brought in by rivers. Meanwhile,
active Antarctic stations commonly pollute the
environment via wastewater disposal, unforeseen
events, or accidents; this holds for trash, mostly
remnants of plastic objects and packaging (Jam-
beck et al., 2015).

The current activity of 60 stations and bases
translates into up to four thousand people present
in Antarctica, depending on the season (Klein et al.,
2012). The stations’ density is highest at the Antarc-
tic Peninsula, similarly to the quantitative param-
eters of the tourist visits (Yevchun et al., 2021). The
local marine environment is thus the most vul-
nerable. It is necessary to study its components’
ecology (Isobe et al., 2017; Cincinelli et al., 2021).

The artificial polymers in the sediments near the
Ukrainian Antarctic Akademik Vernadsky station
are of interest not just because the station lies at
the intersections of sea routes (and human ac-

tivities). The waters around the station are shallow.
It has experienced increasing human presence since
1934—1937 when the British sent an expedition
to Graham Land. In 1947, a research base was erect-
ed at the site (the Faraday Base); in 1954—1980,
most of the buildings were constructed; in 1996, the
station was transferred to Ukraine. The over-90-year
history of anthropogenic impact must have affected
the emissions and the further re-distribution of arti-
ficial substances in the local bottom sediments (http://
uac.gov.ua/vernadsky-station/station-history).

Therefore, field and laboratory work to estab-
lish the MP content in the sediments near the sta-
tion would add to the whole picture of human im-
pact’s scope and propagation in Antarctica.

Identifying the sources of MP introduction (tak-
ing into account their size and morphological
features) is an interesting possibility. Microplastics
have similar dispersion behaviour to low-density
sediments (accumulation of microplastic fragments
significantly correlates with the percentage of silt
in cores) (Cunningham et al., 2020).

Small microplastic fragments are also more of-
ten affected by advection and, in general, circu-
lation at all depths of the ocean than larger ones,
the main factors in the distribution of which are
winds and currents (Woodall et al., 2014). Conse-
quently, the transport and accumulation of the
smallest plastic in regions of the World Ocean re-
mote from civilization is determined by meteoro-
logical conditions and ocean dynamics, and the
functioning coastal Antarctic stations are sources
of larger-sized MPs.

2 Materials and methods
2.1 Study area

The study was preliminary; it aimed to identify
the presence of artificial polymers in the geologic
component of the ocean near the Akademik Ver-
nadsky station. The materials were collected by
the 27th Ukrainian Antarctic Expedition of 2022
in selected channels of the Argentine Islands. The
depths (Fig. 1) ranged from 4 m (Site 1) to 55 m
(Site 4). The sampling was done from a Zodiac
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Figure 1. Sampling sites (1—4); red rectangle — location of the Akademik Vernadsky station. The map background for
the Inset uses geographical datasetes from the Open Street Maps (https://openstreetmap.org.ua/)

boat using a hand winch and a Van-Veen grab
(bottom coverage of 0.1 m?, sediment layer of the
upper 5 cm). The material was a malleable sub-
stance composed of aleurite silts with sand.

Site 1 (depth 6 m) is in a small bay between
Galindez and Winter Islands. The bay is al-
most wholly surrounded by land, making it a
recommended (and the most frequent) moor-
ing site.

Site 2 (depth 42 m) is at a distance from the
station. The British bathymetric map BA 3575 (I :
15000) offers an anchorage here.

Site 3 (depth 31 m) is relatively close to the
station at the mouth of the Meek Channel. The
area is crossed by the highest number of small

boats as they go north via the Meek Channel, Pe-
nola Strait, and French Passage.

Site 4 (depth 52 m) is the farthest away from
the station, in a depression separated by Grotto
and Forge Islands.

As the samples’ weights varied a lot depending
on the water content, the results were recalcula-
ted to the dry sediments. The analytical methods fol-
lowed the literature as closely as possible (MSFD...,
2013; Masuraetal., 2015; GESAMP, 2019; MSFD...,
2023; Markley et al., 2024).

2.2 Sample processing

Sample preparation (Liebezeit & Dubaish, 2012;
Imhof et al., 2012; Nuelle et al., 2014; MSFD...,
2023) included the following steps (Fig. 2):
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Figure 2. The algorithm of finding the putative MP particles by microscopy, verification by
Raman spectroscopy, and re-calculation of the true amount

1. Desiccation at 60 °C without pre-sieving.

Due to the sensitivity of MP to temperature in-
crease and fragility, the minimum temperature regime
was selected from the existing methods, which corre-
sponded to (MSFD..., 2023). Subsequent calculations
of the number of particles were carried out on the dry
mass of the involved bottom sediment samples.

2. Flotation in a ZnCl, solution to separate the
mineral component and decantation of the micro-
plastics. As the particles’ density is usually up
to 1.4 g - cm™, the ZnCl, solution’s density was
1.8 g - cm™. The reagent was pre-filtered before use,
and due to the size of the filter mesh for MP, a
polyamide filter with a 26 um cell was used.

3. Treatment with 35% H,0, to remove the sus-
pended organic substances.

4. Treatment with alcohol to prepare the parti-
cles for Raman spectroscopy.

After each stage, the samples were washed in dis-
tilled water. Filtering was done through a 36-pm
polyamide membrane (the same was used as the ref-
erence grid for microscopy, Fig. 3). (Thus, transpar-
ent linear objects of approximately the size of the
filter’s fibers were excluded from the MP counts).

It should be noted that there were some delib-
erate deviations from the sequences recommended
by the methods. Due to the small sample weights,
preliminary dry sieving was not used. For homo-
geneous conditions during sampling, 10% of field
blank samples relative to the total number of sam-
ples for MP studies are recommended (MSFD...,
2023). However, due to the specifics of the study
area and limited possibilities for collecting and
transporting samples, it was also necessary to aban-

don this point of the recommendations. Also, due
to the insignificant content of organic and organo-
genic components of bottom sediments, there was
no need to use acidic and alkaline reagents (for-
mic acid, potassium hydroxide, etc.) suggested by
methodological guidelines. The laboratory con-
ditions, taking into account the work with small
particles, provided a laminar airflow during their
visual identification and extraction.

2.3 Pollutant quantification

The pollutants were counted as follows:

e observation at 40x—800x magnification using
a BIOLAR microscope for transmitted-light or
mixed-light work. The particles identified as poten-
tial MP fragments were counted, and the most
representative ones were collected by needle for
further analysis.

Physical preparation of the particles via one of the
two methods:

e confirmation of the putative MPs by Raman
spectroscopy using the MDR-23 diffraction mono-
chromator (fitted with a cooled CCD detector
(Andor iDus 420, Great Britain)) and a Micromed
microscope. The Raman spectra were excited by
solid-state lasers at 457, 532, 671, and 785 nm. To
prevent thermally induced modification, power
density was less than 10° W - cm™2;

e thermal identification (the hot needle test)
(MSFD..., 2013; De Witte et al., 2014; Vermeiren
et al., 2020; Mariano et al., 2021). It was usually
applied to coloured elongated particles (mostly
fibers) less than 10—20 pum wide, for which laser
verification is complicated.
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Figure 3. Variously shaped objects from Sample 1, which could be artificial polymers,
most of them flat and translucent pieces or matte-coloured fibers (the inner side of the
filter cell is 36 pum)

The main parameters were the particle’s colour,
length-to-width ratio, and morphology. (Colour was also
one of the main parameters for visual identification).

On average, the array of the isolated solid frag-
ments of mineral, organic, and anthropogenic ori-
gins did not exceed 50—100 per 200 g of dry mat-

ter. Selecting potential MP smaller than 200 um
was complicated by the floating polymers being
accompanied by plant and animal remains, organ-
ic and mineral aggregates, and probably organ-
ogenic carbonate buildups at the flotation solution
concentration of 1.8 g - cm™.
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Figure 4. Variously shaped objects from Sample 2, which could be artificial polymers,
mostly coloured and bulgy; there are a lot of coloured fibers (the inner side of the

filter cell is 36 pm)

The procedure was based on several guidelines,
the most recent being Guidance on Monitoring of
Marine Litter in European Seas (MSFD..., 2023).
The control groups were pooled from different sam-
ples to obtain the recommended 20 specimens (par-
ticles) or 10% of the overall number. There were
two groups of morphologically different specimens,
one to be verified by Raman spectroscopy and the
other by the hot needle test. This allowed us to sta-

tistically process the data and find the identification
error for every morphological type; if some compo-
nents were not confirmed as polymers, their fraction
in the control group was taken as the error coefficient
to recalculate the amount in the sample (Fig. 2).

3 Results and discussion

The mineral matrix of the sampled sediments was
silty aleurite with various amounts of dense, non-
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Figure 5. Variously shaped objects in Sample 3, which could be artificial polymers (mostly
coloured fibers) (the inner side of the filter cell is 36 um)

B h

-

Figure 6. Variously shaped objects from Sample 4, which could be artificial polymers (mostly
bulgy coloured and flat transparent pieces) (the inner side of the filter cell is 36 pm)

layered, pale gray sand. The wet-to-dry ratio ranged
from 1.2 (Site 1) to 1.6 (Site 3), with the compar-
ison unit being 50 grams of dry residue.
Microscopy showed that a particle visually identi-
fied as plastic belonged to one of two morphological
groups; particles were then evaluated further (Masura
et al., 2015; Markley et al., 2024). The main identify-

ing parameters were the colour, the length-to-width
ratio, and morphology. The study employed the rec-
ommended templates for the main morphologic
classes of particles (MSFD..., 2023) adjusted to the
specifics of the sampling area and the particles’ types
and characteristics. For example, the polymer variety
was divided into two groups by visible features.
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Figure 7. (a) — the Raman spectrum of a polyethylene terephthalate (PET) fragment from Sample 1 in the 200 to
1800 cm™' range (using an MDR-23 diffraction monochromator); (b) — the fragment as seen under the Micromed;
(c) — the same fragment seen under the BIOLAR microscope. As its size was 3.5 x 1.5 mm, the last picture is com-

piled from two fields of view

Linear coloured objects. Length significantly larger
than diameter (fibers). As a rule, the criteria for the
elongated MP particles were represented in all
reference materials: lack of cell or organic struc-
tures, uniform thickness, lack of tapering towards
the end, and a three-dimensional curvature. To
confirm, the hot needle method was used (De Witte

et al., 2014) as the spectroscopy was substantially
complicated since the fibers’ thickness did not ex-
ceed 10—20 um. Meanwhile, the objects’ length
allowed us to test them thermally by a fairly robust
technique for synthetic polymer counts. Howev-
er, it does not permit confirming the chemical
composition and classifying the objects more pre-
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cisely. The colourless (transparent, white, or matte)
fragments were not viewed as potential MP par-
ticles, as previous research confirmed only 20%
of them as polymers (Iemelianov et al., 2024).
Some non-identified particles were too small for
the analysis, and the real amount of MP in the
samples was probably larger.

Flat or bulgy objects of different colours and
shapes — a collection of objects which morphologi-
cally (according to their shape, luster, crack pattern,
and so on) could belong to artificial polymers. They
were counted, and some were subjected to Raman
spectroscopy. By the microscopical evaluation re-
sults, a number of 40—5000 pm particles were ten-
tatively identified as MP. The majority of such par-
ticles were represented in Samples 1 and 2. Figures
3—6 show the most representative fragments in-
cluded in the overall count of potentially possible
MP particles. The control group was then pooled
from all samples, and the final calculation in-
cluded the fraction of confirmed polymers.

Observations showed that most putative MP par-
ticles were isolated from Samples 1 and 3. For the
representative specimens selected to test the flat
or bulgy objects of different colours and shapes,
the error comprised almost 85%, i.e., only one
specimen in six was confirmed as an artificial
polymer. Two specimens from Sample 1 that were
sufficiently large to be “individually” verified were
studied separately. Spectrometry confirmed their
manmade nature as one turned out to be a frag-
ment of polyethylene terephthalate (PET) with a
partially corroded surface (Fig. 7) and the other
polypropylene (PP).

To verify particles on the Raman spectrome-
ter, representative fragments were selected: 8 par-
ticles from Sample 1, 7 from Sample 2, 5 from
Sample 3, and 6 from Sample 4.

The highest confirmation coefficient (25%) was
in Sample 1, where two fragments of artificial
polymers (polypropylene and polyethylene tere-
phthalate) were verified. Confirmation coefficients
of Sample 2 and Sample 3 were approximately the
same (15 %); one particle in each sample was
confirmed. In Sample 4, not a single particle was

ONumber of particles not confirmed
as synthetic polymers

BENumber of particles confirmed
as synthetic polymers

Number of particles
O =N WA N\ 00

2 3 4
Sample number

Figure 8. The ratio of the number of measurements on
the Raman spectrometer to the number of confirmed
polymer particles

confirmed by Raman spectroscopy. 26 measure-
ments confirmed only 4 MP particles, that is, the
confirmation coefficient for all samples was 15%,
as indicated above (Fig. 8).

This was unexpected for particles from Sample
2, where a significant number of coloured parti-
cles allowed us to predict a significantly higher
percentage of instrumental confirmation. This
influenced the decision not to recalculate the re-
sults for coloured objects found in samples but not
selected for testing on the Raman spectrometer.

Raman spectrometry also did not confirm the
artificial nature of some coloured objects of this
group that had been microscopically identified as
MPs. In particular, the specimens below strong-
ly scattered the exciting laser beam and intense
photoluminescence, so the Raman spectra could
not be obtained (Fig. 9).

The largest bulgy black particles were also
tested. At 532 nm, they also had intense photo-
luminescence, which exceeded the Raman scat-
tering by several orders. The materials could not
be identified. Meanwhile, at 457 nm, some spec-
tra could be registered despite the strong scatter-
ing, and the D and G bands were obtained,
which most probably indicate carbon presence in
the material (probably coal) (Fig. 10).

The second test (the hot needle test after De Wit-
te et al., 2014) also showed positive results for a
set of coloured fibers pooled from the samples. It is
used when a particle cannot be classified as either
microplastics or organic matter by spectrometry.
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Figure 9. Raman spectrometry results for two coloured objects from the verification set. The illustrated specimens strong-
ly scattered the exciting laser beam and had intense photoluminescence, which precluded obtaining Raman spectra

In our study, most fibers were too thin to focus the
laser beam on them (Fig. 11). When touched with
a very hot needle, pieces of plastics either melt
or curl, while other materials behave differently.
The needle must be kept very hot and brought as
close as possible to the studied particle. The test
is used for fragments with other properties of ar-
tificial polymers (such as colour).

The error determined by the hot needle test was
calculated similarly to the Raman spectroscopy
verification technique; the fraction of coloured
fragments was calculated for each sample, the most

12

representative ones were pooled and tested, the set’s
error was determined, and the findings for indivi-
dual samples were adjusted accordingly. The in-
dividual samples’ errors were up to 60%, quite
comparable with the findings for the Romanian
shelf (Iemelianov et al., 2024).

Due to the significant number of fibers in the
samples and, at the same time, their small size,
the selection was not complete. It amounted to an
average of up to two-thirds of the detected po-
tential MP particles (a particularly large number
of fibers was observed in Samples 2 and 3). There-
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Figure 10. (a) — the Raman spectrogram of a carbon-containing substance from Sample 3 taken at 457 nm; (b) — the

studied particle

fore, in this case, the recalculation had its own
specifics: the percentage of confirmed polymers in-
creased proportionally in accordance with the total
number of particles recorded under a microscope
rather than selected for confirmation (Table).

The findings are summarized as diagrams (Fig.
12) of the MP distribution in samples from differ-
ent sites and the general distribution of the spec-
troscopically identified artificial polymer types.

When the thermal test results are included, Sa-
mples 2 and 3 have most of the coloured fibers.
Overall, the number of polymers grows in the fol-
lowing order: Sample 2 > S3>S 1> S 4.

The relative closeness to the station makes it a
human-activity hub. An interesting study was do-
ne near Adelaide Island (Reed et al., 2018). The
area is also adjacent to the British Rothera Sta-
tion. The authors analyzed the remnants of syn-
thetic polymers in the upper layer of the sediments
in 20 sites within 7 km of the station and studied
their possible ways of introduction.

Reed et al. (2018) found the highest particle con-
centration close to the sewage outfall. The MP con-
tent 1.6 km from the station did not exceed the
method’s detection limit. All particles except one
were fibers with lengths up to 2—5 mm and di-

ameters up to 0.1 mm; 42% of all studied objects
were viscose.

In general, there is not much freely available in-
formation on the study of MPs in the bottom
sediments of the Southern Ocean. Similar studies
(Cunningham et al., 2020) have been conducted
for deep-sea sediments in the Antarctic Peninsu-
la, the South Sandwich Islands, and South Geor-
gia. Studies have found quite high concentrations
of MP in sediments; microplastic pollution was
found in 93% of the sediment cores (28/30). The
mean (£SE) microplastics per gram of sediment was
1.30 £ 0.51, 1.09 =+ 0.22, and 1.04 + 0.39 MP - g!
for the specified regions, respectively. Interest-
ingly, the accumulation of microplastic fragments
was significantly correlated with the percentage
of clay in the sediments.

Other sources (De-la-Torre et al., 2024) indicate
that in Bransfield Channel sediment samples, MP
particles were detected in 54.5% of sediment sam-
ples, with a mean value of 0.09 MP - g™! (ranging
from 0 to 0.2 MP - g™"). All suspected MPs were
blue fibers (70.7%), cellulose (73.3%), polyethy-
lene terephthalate (PET; 13.3%), or polyacrylo-
nitrile (PAN; 13.3%), making the results similar
to (Reed et al., 2018).
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g

Figure 11. Fiber fragments of Samples 2 and 3 of varying colouration intensity (blue and red were the most common),
20—500 um long, 15—20 pm wide. (The filter tissue cell’s inner side is 36 pm)

Sample 4; 0%

PP: 50% Sample 1: 50%
@ (b)

Figure 12. Diagrams: (a) — the distribution of the polymer types confirmed by Raman
spectroscopy (polypropylene PP, polyethylene PE, polyethylene terephthalate PET) in all
samples; (b) — the distribution of polymers confirmed by Raman spectroscopy in separate
samples

Sample 2; 25%

Sample 3; 25%

In our study, MP concentrations were much | of anthropogenic substances (the Ukrainian
lower per unit of volume; the lowest number of | station).
polymeric fragments was likewise seen at Site 4 Our earlier research (Iemelianov et al., 2024)
which was farthest away from the potential source | of the Black Sea sediments confirmed microfiber

Table. Generalized results of detection and identification of fibers by the thermal test

Sample Particles Particles Confirmed MP Recalculated Percentage
recorded under selected . ; of confirmed
number . . particles to total quantity
a microscope for analysis from selected
1 6 5 3 3 60 %
2 15 11 5 7 45 %
3 14 10 4 6 40 %
4 5 5 3 3 60 %
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Figure 13. Diagrams: (a) — the distribution of the samples’ granulometric components (um), %; (b) — the total num-
ber of MP particles (blue color — confirmed by Roman spectrometry, orange — by hot needle test); (c) — depth at

the sampling sites, m

particles: fragments of a fabric made of polyester,
polyamide, and other polymers. It is used to make
cleaning supplies, dishwasher cloths and other
swipes, mats, socks, and so on. Microfiber produc-
tion can blend polyamide and polyesters as the
fiber is extruded as a double thread, with poly-
ester covering a polyamide “star” inside. The com-
position can be the reason why the type of a poly-
mer cannot be determined with precision.

Our previous experience in the Black Sea showed
that sediment type plays a significant role in the
distribution of MP concentrations. As a rule, the
component with the highest degree of dispersion
contains the most polymer particles. A probable
reason is the sedimentation conditions in different
bottom areas, as the density of the most common
MP particles is comparable to that of water (0.9—
1.2 g - cm™3), so their sinking occurs preferentially
in the lowest-hydrodynamic-influence setting.

Our results did not show a positive connection
between the depth distribution, granulometric con-
tent, and the amount of confirmed MP fragments.
Such studies would benefit from a far higher,
statistically meaningful number and volume of
samples (Fig. 13).

It should be noted that for statistical process-
ing the minimum number of samples in the data
set should be 5 units. Therefore, the correlation
analysis based on the Microsoft Excel program
had a cognitive generalized format. We studied the
relationships between such factors: 1) the granu-
lometric composition of samples; 2) the depth of
the water area at sampling points; 3) their distance
from the Antarctic station; 4) the distribution of

plastic fragments (confirmed by Raman spectro-
metry, confirmed by a thermal test, and their total
number). As expected, the most significant cor-
relation was between the water area’s depth and
the content of the pelitic component (0.97). The
relationship between the quantitative distributions
of confirmed polymer particles determined by
different methods had the lowest correlation de-
gree (zero). The correlation links between the dis-
tance of sampling points from the station and the
content of the pelitic component with the distribu-
tion of detected MPs showed insignificant nega-
tive coefficients.

4 Conclusions

The number of samples collected to search for MP
in the sediments is too small to draw any conclu-
sions about the sources of contamination and its
distribution pathways. The study only outlines some
trends in MP distribution in the sediments near the
Akademik Vernadsky station. The high-precision
methods, such as Raman spectroscopy, confirmed
MP presence in the samples. The link between the
artificial polymers’ amount and variety and the
environmental factors was viewed according to a
number of parameters, including the following.
We found and estimated the number of artificial
polymer fragments in the upper sediment layer
in the waters close to the Ukrainian Antarctic Sta-
tion and determined their type. In the future, com-
prehensive research based on the current work can
allow to identify a number of patterns in the ar-
tificial polymers’ distribution in the demersal and
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bottom ecosystems and delineate conceptual ap-
proaches to minimize the pollution.
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JlocaimKkeHHs: MIKPOILIACTHKY B JIOHHUX BiJKJIagax akBaTopii
AHTAPKTUYHOI cTaHUii «AKanemik BepHaacbkuii»

€Esren Hacenkin ' 2, Onekcanapa OuabmtuHcbka', Tanna Isanosa® *, Cepriit Kanypin?

! [HctutyT reosoriunux Hayk HAH Ykpainu, m. Kuis, 01054, Ykpaina
2 JlepskaBHa HaykoBa yctaHoBa «LIeHTp mpobjieM MOPCHKOI TeoJIoTii,
reoekoJiorii Ta ocagoBoro pynoyrBopeHHss HAH Ykpaiuu», m. Kuis, 01054, Ykpaina
3 Opecvkuil HaLioHANBHUI yHiBepcuTeT imeHi I. 1. Meunukosa, M. Omeca, 65082, Ykpaina

* ABTOp M1 KopecnoHaeHnii: a_1207@ukr.net

Pedepar. Hespaxarouu Ha BingasieHiCTb AHTAPKTUAM BiJl MOTY>XHUX JIKEPeJ aHTPOTIOTEHHOTO BIUIUMBY, il IPUPOIHE
cepeloBUILEe 3a3HA€E 3MiH Yepe3 HisUIbHICTh HAYKOBUX CTaHIIiM, Typu3My, TPAaHCIIOPTHUX KOMYHiKalliil Ta BUTOOYTKY
GiopecypciB. Y poOOTi mpeacTaBieHO PO3MOALT IUTYYHUX MOJIMEPHUX YaCTUHOK (MiKPOIUIACTUKY) Y BEPXHbOMY LlIapi
JIOHHUX BiIKJIa/liB B aKBATOPii 0013y CTaHIlil «AKaneMik BepHanacbkuii». MeTOW0 HOCIIIKEHHS € BUSIBICHHST MiKpO-
IJIACTUKA B T€OJIOTIYHMX KOMIIOHEHTAX i amarrallist JJabopaTOpHOTO HUKITy 00poOKM TTpo0 Ta imeHTHdiKallil YaCTUHOK.
3pasku Oyiu Bimidpani B 2022 polii B X0/Ii CE30HHUX MOJLOBMX POOIT Ha MOKHI Bix 4 10 60 M. 30Kpema, TOCIiIKEH-
HSI OXOIUJIO TTPOOU JOHHUMX BiIKJIaiB 3 MOPCHKMX TIPOTOK Ha Pi3Hili BiJICTaHi BiJi aHTAPKTUYHOI CTaHILii. Y Oijbloc-
Ti 3pa3KiB OyB MPUCYTHIiil MiKpOIUIACTUK, SIKWI OYB KiJIbKiCHO BU3HAYeHUI Ta KiaacudikoBaHMUII 3a MOPDOJIOTIEIO.
IMepenbauyBaHuii MiKpOIUIACTUK OyB JOCIIIKEHUII METOJOM paMaHiBChKOI CHEKTPOCKOIii (qudpakuiiiHUuii MOHO-
xpomarop MJIP-23), B pe3yibrati JOCTIKEHHsT Oy/IM BUSIBJICHI Taki MoJliMepu, SIK TOJIIPOITICH, MOJieTUIEH i moJiie-
tuneHTepedTanar. Jleski yacTMHKM (B OCHOBHOMY BOJIOKHA), 1110 MOP(MOJIOTIYHO HE MiTAI0ThCSI CIIEKTPOMETPUIHOMY
JOCITI/KEHH0, OyJin ineHTU(hIKOBaHI SIK IITYYHi MOJiMEpU TePMIYHMMU MeToAaMu 0e3 XiMiuHoro aHajizy. s posy-
MiHHSI MOXJIMBOTO 3B’I3KY BMiCTY MiKpOTUIACTHKIB B MTOBEPXHEBUX JOHHUX BiKJIagaX 3 MPUPOAHUMHU Ta aHTPOTIOTEH-
HUMM (pakTOopaMu OyJIO AOCIIIKEHO PEUOBMHHUI Ta TpaHyJOMETPUYHUI CKJIad OCaliB, IIPOaHAJIi30BaHO Pe3yJIbTaTU
aQHAJIOTTYHUX TOCTIKEeHb, 1110 MPOBOAWINCH Ha iHIIMX MOJIIPHUX CTAHILSIX B MeKaX AHTaApKTUYHOIO MiBocTpoBa. Maia
KiJIBKIiCTh MPO0 JOHHMX BiAKJIAAiB, 3aliTHUX B TOCHIIKEHHSIX, HE JO3BOJIMJIA BCTAHOBUTU SIKICHMIT 3B’SI30K MiX (ak-
TOpPaMU PO3MOIiTY TJIMOMH, TPAHYJIOMETPUUYHUM CKJIAZIOM TPpo0 JOHHUX BiIKJIAIiB Ta 3arajJbHOIO KiJIBKICTIO MiaTBep-
mxkeHux ¢parmeHTtiB MI1. Takum ynHOM, MyOJTiKallio CJIif BBaXKaTu TOTIEPEIHIM, OTJISIIOBUM Ta METOJMYHO TTOKa-
30BUM JIOCIIIKEHHSIM IIOA0 ifeHTU(]IKaLil YaCTUHOK MiKPOILIACTUKY Y JOHHUX BiIKJIagax aKBaTopii, IO IIPUISITAE
10 YKpalHChbKOI aHTapKTUYHOI CTAHILIIl.

KirouoBi cioBa: AHTaApKTUUHUIA TiBOCTPIB, 3a0pyIHEHHSI, MiKPOCKOMIUHI JOCTIIXKEHHsI, TOBEPXHEBUIA 1P JOHHUX
BinkianiB, PamMaHiBchbKa CMEKTPOCKOTIisS, IITYYHi MoJliMepu
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