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1. Introduction
1. 1.Background

Plastic contamination of the marine and coastal areas déesmie one of the most
important aspects of marine litter issue around the world. The highest concern is raised about
the microplastic, i.e. smaflized fragments or unfragmented items with si&e mm. The
marine microplastic is proved to cause harm toattpeatic organism@. Davison et al., 2011;

F. Murray et al., 20113nd seabirdgM. D. Robards et al., 1995rough both direct harm of
ingestion (plastic particles, mistaken by food, may cause indigestion in adult individuals and
underdevelopment in ymg organisms) and contamination with associated chemicals, such as
POPs or plasticizers, involving these substances into the trophic ¢hauten et al., 2009)
Therefore, understanding of the situation with microplastic pollution in the NOWPAP region,
which is one of the most densely populated area in the world, is necessary. The NOWPAP
regional countries, including Japan, People's Republic of China and Republic of Korea already
carry out their national marine microplastic studies, while in Russiaathirgty is new. The
coastal water condition is very important for nrehore fisheries and aquaculture. Also, finding
probable sources, distribution patterns and structure of microplastic pollutants should be useful
in raising concern in the study wateeas.

1. 2.0bjective of the activity

This project is performed as a RAP MALI activity of NOWPAROMRAC for the
biennium of 2016017, and is surveyresearchof microplastic pollution in the southern part
of coastal water area of the Russian Far East.

The overall objective is toevealmicroplastic particles in the coastal seawater of the study
area, describe their quantities, type/size characteristics, distribution, and possible Botirees.
selected areas (mainly in the coastal area near the Tuiwen fRouth and a beach near
Vladivostok) we consider seasonal factor to find any related regularities in thetspapioral
distribution of contaminants within a year. We also try to compare number and weight of
microplastics in the tidal zone, whichagprimary target in this study regarding finding possible
land-based sources of pollution, with numbers in the nearby water areas locaig@0ld@ters
from the coast.

Prior to starting this activity, preliminary works were carried out to prove tltophastic
pollution is an existing threat to the coastal seawater of the Russian NOWPAP area.
(Blinovskaya,2016; Yakimenko and Blinovskaya, 2016; unpublished datdPB®} of August
2015).Considering that this project is an early attempt to assess theptaistic contamination
in the study areand has restricted budget, it is expected to became of thestarting points
for further related studies.

The importance of this study, besides highlighting the pollution hazard, is its direct relation
to theactivity of NOWPAP POMRAC on setting Ecological Quality Objectives (objective 5:
AMarine | itter does not adversely affect co




structure of the EcoQOs, further studies of microplastic contamination shelldenmpacts

of litter on marine life by monitoring of trends in the amount and composition of litter ingested
by marine animals. In this aspect, patterns of coastal microplastic poll@specially
registered hot spotgjould be usefuls spatial critea for further studyingof contamination of
aquaticlife with plastic litter.

2. Selection of sampling sites

The Peter the Great Gulf is the largest gulf (9,000 km2) in the Sea of Japan/Easts Sea and
consists of three larger bays, i.e. Amur Bay, Ussay,Band Possiet Bay, and smaller bays,
such as Nakhodka, Strelok, etc. The Amur Bay coastal area is one of the most populated areas
in Primorsky Krai. The Amur Bay washes a considerable part of Vladivostok city located on
the MuravyovAmurskiy peninsula,ite home of over @ thousand peoplélhe coasts of the
Ussuri Bay, washing eastern part of the Muravpornurskiy peninsula, and the Nakhodka Bay
are also relatively populated aremsnpared to other coasts of Primorsky Krai

The sampling site¢fig. 1) are mainly chosen based on the criteria of densely populated
and remote areas, though factors of seasonal recreation and river discharge are also considered.
On the east of the Amur Bay, we consider urban coastal sites; on the wesipapuédied
areas (inluding those used for summer recreation and area near the Razdolnaya/Suifen River
mouth).

Fig. 1. Sampling sites: 1) Khasan Seashore; 2) Cape Nazimov; 3) Minonosok Inlet; 4)
Srednyaya Bight; 5) Slavyanka Bay; 6) Perevoznaya; 7) Peschany Penin&hajk®) Beach;
9) Steklyannaya; 10) Lazurnaya Bdyl) Strelok Bay; 12) Nakhodka Bay




In the Possiet Bay we consider water area belonging to marine biospheric reserve, and seashore
of Khasansky District, located near the Tumen River mouth. In the UssurNaéfiodka Bay,

and Strelok Bay, we also chose summer recreation areas, urban areas, and sites near river
mouths.

3. Methods applied in this study

In this study, we tried to apply the most appropriate and affordable methodology of
sampling, sample procgiag and analysis, as far as at this stage this effort is merely an
institutional task.

The sampling and analysis methods already applied by other NOWPAP members,
especially Japan (Tokyo University of Marine Science and Technology, Kyushy University)
andRepublic of Korea (Korean Institute of Ocean Studies and Technologies), were taken into
account to develop these studies.

3.1.Sampling methods

Most samples in this study were collected in the tidal zorer{Ofrom the the coastline).
Several seawateasples were collected at the distance of-200 m from the shore, mainly in
the areas of regular survey, to register possible differences in microplastic concentrations
depending on the distance from the coastline. The efficiency of this spatial commBamnds
on the use of slightly different sampling methods. Below we describe the two methods applied.

3.1.1Hand net sampling

In this study, we use a plankton net tbe sampling in the tidal zone (see table XXXX
showing the basic parameters of this n#t)is transformed into a hantet by attaching a
retractable rodthe adjusted length is approx-31meters)to its mouth ring (fig2 a). The
samples are collected along the selected sampling site by horizontal filtering with the -net half
submerged into thevater (fig. 2 c) To calculate the volume of filtered water, we apply a
mechanical flowmeter (Hydrbios, modek38110,Germany) attached to the net mo(iig. 2
b). The volume of filtered water is calculated based on the number of the impeller radatibons
the submerged net mouth arédae samples are transferred into plastic bottles of 2000 ml. The
volume of filtered water in the tidal zone depends to a considerable extent on the amount of
suspended sand and algae in the sampling locafter. each fitering, the net wallsre rinsed
at least thrice from the outside into the related sample containers to include possible remaining
plastic particles. After each sampling procedure, thésnmgtsed in the fresh water.




Fig. 2. Hand net sampling. Ifeto righti a)the net with a retractable roth) the flowmeter,c)
sampling

3.1.2.Neuston netsampling

In addition to the plankton net we used a neuston net to collect water samples at the
distance 106800 m from the shorelind.ablel shows the basiparameters of this net

The manta net/neuston netasnsideredHidalgo-Ruz et al., 2012as a highly efficient
tool for horizontal water sampling in sea. It is very useful for filtering of tens or hundreds cubic
meters of water (depending on the moatba) for a relatively short time (BD minutes). The
construction of manta net provides its high buoyancy without a need to control the depth of its
mouth frame, while the depth of neuston net should be controlled during th&viewad a
neuston net fothe research. During the first sampling, the net was directly towed by a motor
boat(fig. 3). Later, we attached it (with additional frame providing adjustable fixed depth) to a
catamaran dragged by a motor boat. In this case, suddenly reduced towthgidpeat result
in the submerging of the net frame below sea surfacedifigihe average speed of the trawling
was 1.5 knots, and the time wasa® minutes or more. The water volume was also calculated
based on the number of revolutions of flowmet&acited under the boat/catamaran.

-

Fig. 3. Neuston net samplingNet directly towed by boat




Fig. 4. Neuston net samplingNetwith adjustable frame iattached to a catamara

As in case with hand net samples, the filtered neuston trawl was poured into plastic bottles,
including water used for rinsing the net walls.
After collection, the samples were brought to the laboratory for further analysis.

Net type | Mouth dimensionsm | Overall lengthm | Opening arean? | Mesh sizemm
Plankton| Diameter: 0.2 0.4 0.03 0.1

net

Neuston | Width: 0.5 1 0.1 0.1

net Depth: 0.2

Tablel. Basic parameters of plankton/neuston net we used

3.2. Sample treatment procedure

The sample treatmentas mainly based on the protocatiopted fronthe Korean Institute
of Ocean Science and Technology (KIOST), especially in dealing with natural organic matter
contained in the samples. It generally coincides with the NOAA sample treatment protocols
(Labora or y Met h oTheféllpwing stdlgés Jare included in the process:

3.2.1.Drying of the sample.

In the laboratory, theollected samples afétered through a mesh fragment (mesh size 0.1
mm) and the filtered samples are transferred to the bedkgrss). Spatula and minimal
amount of distilled water are applied in the process, after that the sample is covered with holed
foil to avoid airborne contamination and dried at temperature 25 ( a mbi ent t emp
60 CA (using desiccator).




Fig.5. Left- asamplein a beaker before dryingight- a dried sample being weighed

3.2.2.Removal of natural organic matter.

After drying, 20 ml of 0.05 M Fe(l1)SO4 water solution is applied to the sample 3tBn
H202 is added (20mg or more niécessary) by small portions to rem@wtraorganic matter.
In this reactio, Fe(ll) is used as a catalyst to accelerate the process of decompddtaon.
most of organic matter is decomposed by the reaction, 6 grams of NaCl is added per each 20 ml
of the sampleAfter adding NaCl, the sample is carefully mixed with a glass rod to itike
solution more homogeneo(fgy. 6).

Fig.6. Left - adding hydrogen peroxide; righiNaCl




3.2.3.Density separation and filtering

The next step is transfemg of the solution in the density separator funnel, including
careful rinsing of the beaker that contained the salffigle7). After that, the funnel is covered
with foil to avoid contamination and settled for a day to deposit heavy solid fraction.thext,
lower fraction is drained from the funnel to check for possible miroplastic particles remaining
and then it is discarded. The supernatant and particles remaining on the funnel walls are then
carefully washed with distilled water into the filtering ®rst The filters applied are 47mm
di ameter polycarbonate filters with pore si
the walls of filtering system are carefully transferred to the filter paper using forceps and
distilled water. Then filterare dried at room temperature in petri dishes for further analysis.

Fig.7. After density separation in a funnel samples are transferred to polycarbonate filters

3.3. Type/size descriptiorof microplastics

Sorting and typssize identification of the plastic particles is carried out using a
stereomicroscope (Discovery V12). By size classification, the following major groups are
selected: 04L mm (smaller microplastics),-3 mm (larger microplastics), andZ» mm
(mesoplastics).nl this research, the size of the smallest microplastic particles is 0.1 mm
corresponding to the sampling mesh size. The size of the plastic particles is determined using
the camera applicatiomstalled on the microscope. Main types of the obtaiplkedtic are
identified as follows: fibergfig. 10 g, fragments(fig. 8), films (fig. 9), and foam(fig. 10 D.
We also registerepaint fragments and microbeads.11), but as ohow, their number tends
to be lowin the sites of survey.




Fig.8. Fragmers

Fig.11 a) microbeaddiameter 0.1 mm)) paint fragment (diameter 0.6 mm)




Fig.12. FTIR spectrometer and i8pectra of the most fregat polymer types in the marine
environment (PolyethyleBE), PolypropylengPP) and Polystyrer(®S). Reference spectra of
each polymer type are depicted below actual spectra of marine microplastics.

3.4. Weight measurement

During the type/size idenidation the plastidike objects are retrieved from each sample and
transferred to preliminarily weighed envelopes made of tracing paper for determining their
weight with analytical scale. Before weighing, the envelopes with and without plastics are dried
under 80degrees C for 4 hours to remove extra water contained by the tracing paper.

3.5. Polymer type identification

Identification of polymergfig.12) is conducted with application of attenuated total reflection
spectroscopy (ATR) using Diamond ATR dewiset on the Fourier transform infrared
spectrometer (Thermo Nicolet 6700). The spectrum of each identified object is determined
based on a series of scans (E = 32).

4. Distribu tion of plastic particles

Fig. 13shows generalized distribution of microgli@s among the selected sampling sites of the
coastal area of the Peter the Great Gulf. This data is actual for summer and fall seasons and is
compiled considering samples collected in 2016 and 2017. As we processed the initial sampling
data, we tried tdfocus our further survey on the sites showing higher concentrations of
microplastic particles. These sites are the coastal area adjoining to the Tumen River mouth and
the eastern part of the Amur Bay.
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