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Abstract  
The remote and uninhabited islands of the Russian Arctic National Park, as many other 
coastal areas, are polluted with marine litter. It has become clear from surveys performed 
by various stakeholders in cooperation with the National Park. The purpose of this paper is 
to study marine litter pollution on the islands of the Russian Arctic National Park, and 
to demonstrate the Park's capabilities and intentions regarding this type of research. During 
the 2019–2021 field seasons, marine litter was collected and registered mainly by the Park's 
own staff on a network of representative beaches. These beaches are at Cape Zhelaniya 
(Severny Island of the Novaya Zemlya archipelago), Alexandra Land and Bell Island 
(Franz Josef Land). Over the years, the MSFD and OSPAR methods have been tested. 
The cleanup results for three years showed that the composition and amount of 
the collected marine litter items varies greatly from beach to beach. However, plastic items 
dominate significantly over other categories and make up over 80 %. Fishery is one of 
the most important sources of pollution of the studied beaches with marine litter. 
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Аннотация  
Удаленные необитаемые острова национального парка «Русская Арктика», как 
и многие другие прибрежные территории, загрязнены морским мусором. Это стало 
ясно в результате ряда исследований, проведенных различными заинтересованными 
организациями в сотрудничестве с национальным парком. Цель настоящей работы 
заключается в исследовании загрязнения морским мусором островов национального 
парка «Русская Арктика», а также демонстрации возможностей и намерений парка 
относительно такого рода исследований. В полевые сезоны 2019–2021 гг. работы 
по сбору и учету морского мусора проводились в основном собственными силами 
парка на сети репрезентативных пляжей. Эти пляжи расположены на м. Желания 
(о. Северный архипелага Новая Земля), на о. Земля Александры и о. Белл (Земля 
Франца-Иосифа). В различные годы тестировались методики мониторинга морского 
мусора MSFD и OSPAR. Результаты уборок за три года показали, что видовой состав 
и количество собранных предметов морского мусора значительно различаются 
на исследованных пляжах. Однако пластиковый мусор превалирует над другими 
категориями, составляя в основном более 80 %. Одним из важнейших источников 
загрязнения рассмотренных пляжей морским мусором является рыболовство. 
Ключевые слова :  морской мусор, пластик, Русская Арктика, Баренцево море, 
мониторинг 
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Introduction 
Marine litter is any persistent manufactured or recycled solid material that is 

dumped or left in the marine and coastal environment 1). Its distribution in the envi-
ronment has now acquired colossal proportions: from coastal zones to remote areas 
of the oceans, from surface waters to the bottom layer and deep-water basins, and 
from the equator to the poles [1]. Thus, marine litter pollution is already considered 
a global problem affecting all the world’s oceans, with a particular focus on plas-
tics and microplastics 2). 

1) UNEP, 2005. Marine Litter, an analytical overview. Nairobi: UNEP, 58 p. 
2) UNEP, 2009. Marine Litter: A Global Challenge. Nairobi: UNEP, 232 p. 
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In the Barents Sea and in the territories washed by it, as well as throughout the 
world, there is a negative trend towards an increase in marine litter pollution [2]. 
However, there are insufficient scientific data on the level of pollution, its charac-
teristics, sources, damage caused, etc. The main reason for this state of affairs is 
inaccessibility of the region and high financial costs of expedition work. On the 
more accessible beaches of Europe, anyone can clean them up and count the ma-
rine litter. The results of each cleanup are recorded in a special smartphone applica-
tion, and the data are accumulated in a single database 3). The studies of coastal pol-
lution with marine litter in the Norwegian sector of the Arctic show that a significant 
proportion of litter (60–90 %) is plastic items [3, 4]. 

A pilot study of marine litter pollution of the beaches in the Russian Arctic 
National Park, conducted in 2017 as part of the scientific and practical expedition 
“Open Ocean: Archipelagos of the Arctic” together with the Marine Heritage: 
Explore and Preserve Association, showed that that the proportion of plastic litter 
on the islands of Franz Josef Land (FJL) was also high (84 %) [5]. In addition, 
on the islands of the Russian Arctic National Park, the collection and recording of 
marine litter was carried out as part of the Arctic Floating University [6] and MA-
LINOR projects. 

Tourists are actively encouraged to cleanup marine litter in the Russian Arctic 
National Park. This approach, when non-professionals under the guidance of spe-
cialists are engaged in the collection, classification and calculation of marine litter, 
can significantly increase the amount of data obtained in hard-to-reach regions 
where tourism activities are carried out. Besides, public participation in such events 
helps to raise public awareness of environmental issues and serious deficiencies 
in the waste management system that result in the pollution of even such remote 
and uninhabited northern territories. This awareness can be a key factor in promot-
ing change in the behaviour of individual citizens. This may indirectly affect 
the improvement of waste management systems and the development of conscious 
consumption practices, which will reduce the amount of litter even before it enters 
the marine environment [7]. 

The results of studies in collaboration with other interested organizations 
showed that beach pollution with marine litter is relevant even for the hard-to-reach 
islands of the Russian Arctic. Therefore, in 2019, some work started on the collec-
tion and recording of marine litter using the National Park’s own resources without 
the involvement of third-party organizations [8]. 

This article is based on the results of the works that the author reported 
on at a number of conferences [8–11]. 

Thus, the purpose of this work is to study marine litter pollution of the islands 
of the Russian Arctic National Park, as well as to demonstrate the capabilities and 
intentions of the park regarding this kind of research. 

3) EEA. Citizens Collect Plastic and Data to Protect Europe’s Marine Environment. 2018. [online]
Available at: https://www.eea.europa.eu/themes/water/europes-seas-and-coasts/assessments/marine-
litterwatch/briefing [Accessed: 03 December 2022].
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Materials and Methods 
To date, there is no single internationally approved methodology for the col-

lection and recording of coastal marine litter. In each study, the authors choose 
a specific methodology based on the tasks and the territory under study, and also 
modify the existing ones. This state of affairs is, in the author’s opinion, natural: 
the scientific community is in search of the best solutions in a new area of research. 

During work in 2019, the park employees were guided by the MSFD method-
ology (Marine Strategy Framework Directive) 4). The representatives of other or-
ganizations in the same year and earlier were guided by both this methodology and 
others. All currently existing methodologies of marine litter monitoring do not fun-
damentally differ from each other, nevertheless, some difficulties arose in interpret-
ing the results and comparing them. Therefore, the question arose of choosing 
a unified marine litter monitoring methodology, which would be applied 
on the territory of the Russian Arctic. Such unification was important for systemat-
ic observations and possibility of comparing the results of studies conducted 
by different people at different time intervals. 

In the 2020 field season, the marine litter monitoring was carried out according 
to the methodology adapted to the conditions of the park with a modified protocol 
(site survey sheet), taking into account the probability of detecting certain types of 
marine litter based on the results of previous observations. Two methodologies 
formed its basis: 

1) OSPAR (Convention for the Protection of the Marine Environment of 
the North-East Atlantic, originally the Oslo (OS) and Paris (PAR) Conventions), wide-
ly used in monitoring marine litter on the coast of Norway, including the Svalbard ar-
chipelago – an area that is largely similar to the National Park’s areas 5); 

2) MSFD applied in the European seas and on their coasts. 
The features of the adapted methodology are as follows:  
– the methodology is presented in Russian, which significantly expands 

the circle of its Russian-speaking users who do not speak English; 
– the methodology is described as concisely and clearly as possible, so that 

in the field one can quickly find the necessary information; 
– the representative beaches are assigned identification numbers, where the let-

ters indicate the archipelago where the beach is located, and the numbers indicate 
the ordinal number of the beach, for example, FJL001, NZ001. Systematic obser-
vations on the same beaches will make it possible to estimate the rate of accumula-
tion of marine litter; 

– when describing a trial site in the protocols, it is proposed to fill in the items 
that are important specifically for the territory of the park, for example, it is not 
necessary to indicate the distance to the nearest settlement, etc.; 
  

4) Hanke, G., Galgani, F., Werner, S., Oosterbaan, L., Nilsson, P., Fleet, D., Kinsey, S., Thompson, R. 
[et al.], 2013. Palatinus A;Guidance on Monitoring of Marine Litter in European Seas. Luxem-
bourg: Publications Office of the European Union, 128 p. 

5) Wenneker, B., Oosterbaan, L. and ICGML, 2010. Guideline for Monitoring Marine Litter on the 
Beaches in the OSPAR Maritime Area. OSPAR Commission, 84 p. 
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– the protocol is reduced to five pages, the types of marine litter, which is ex-
tremely rare, are excluded. As a result, the amount of paper used will be reduced 
and record keeping in the field will be facilitated; 

– each type of litter in the protocol corresponds to certain codes from the two
methodologies (OSPAR and MSFD), which will facilitate comparison of the re-
sults of studies conducted according to these methodologies. 

The essence of the methodology is as follows. It is necessary to select a repre-
sentative beach, describe it and assign a unique identification number to it, and 
then lay a sampling site 100 m long and 5 m wide from the water’s edge. Then, 
all marine litter larger than 2.5 cm should be collected, identified and recorded 
from the selected beach area. The total amount for each type of litter should be cal-
culated in the protocol and the litter of the main categories should be weighed. 

Altogether, seven representative beaches were examined (Table) with 13 sam-
pling sites (Fig. 1) on two archipelagos of the Russian Arctic National Park 
in 2019–2021. 

Results and discussion 
2019. At three sampling sites laid in 2019 at Cape Zhelaniya (Severny Island 

of the Novaya Zemlya archipelago), the litter items classified as “plastic and other 
artificial polymers”, which included “ropes, fragments of nets” and “plastic contain-
ers, packaging”, account for a larger share of the litter collected at all three sites. 
However, the ratio of these two groups at the third site (NZ003), which is located 

Register of representative beaches 

Beach ID Description of beach location Date of cleanup 

Severny Island (Novaya Zemlya) 

NZ001 The Barents Sea Coast west to Cape Zhelaniya  10.07.2019; 15.08.2020;
17.06.2021; 29.08.2021 

NZ002 The Barents Sea Coast between 
Cape Zhelaniya and Cape Mavrikiya 

12.08.2019; 15.08.2020; 
29.08.2021 

NZ003 Cape Zhelaniya, the Kara Sea coast, 
near the field base 13.09.2019; 17.06.2021 

Alexandra Land (FJL) 

FJL001 At Cape Berdovskogo 24.07.2019 

FJL002 At an unnamed cape between  
Cape Berdovskogo and Cape Zamanchivy 24.07.2019 

FJL003 Severnaya Bay 30.07.2020 

Bell Island (FJL) 

FJL005 South coast 23.06.2021 
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F i g .  1 .  Location of the sampling sites in 2019–2021 

on the east coast, differs significantly (the share of nets is only 4 %) from their ra-
tio at the sites of the western coast (NZ001 and NZ002), where the share of nets is 
40 and 34 %, respectively. Considering that the source of this pollution is fishing, 
this distribution does not contradict previous studies and corresponds to the already 
outlined hypothesis [8] that marine litter on the western coast of Novaya Zemlya is 
associated with fishing in the Barents Sea. At the same time, almost no fishing is 
carried out in the Kara Sea, and the source of litter could be its unauthorized dis-
charge from miscellaneous vessels or local pollution. Metal and glass objects were 
also found on the surveyed sites, but in much smaller quantities. 

The items collected at two sites laid close to each other in the east of Alexan-
dra Land are also mostly categorized as “plastics and other artificial polymers”. 
At the same time, in the more southern area (FJL002), all collected items (30.3 kg) 
are assigned to this category, and in the more northern area (FJL001), apart from 
plastic (4.7 kg), 40 % of metal litter (aluminum floats) with a total weight of 3 kg is 
found. In the “plastic and other artificial polymers” category, groups of items 
by name are distinguished. More than half of the plastic litter at both sites is nets; 
fish boxes have also been found in the more southerly site. The source of such ma-
rine litter is fishing, most likely in the Barents Sea. The other items (mounting 
foam, small plastic litter, cans) could have been thrown away on the spot or 
brought by ocean currents. 

2020. A distinctive feature of the field work in 2020, in addition to some dif-
ferences in the recording methodology, is weighing of all collected marine litter 
by category. In the previous year, it was possible to weigh items collected only 
on Alexandra Land (FJL). 

Thus, at the first (NZ001) and the second (NZ002) sites located at Cape 
Zhelaniya, a total of 17.7 and 16.6 kg of marine litter was collected, respec-
tively. At these two sites, in 2020, as in 2019, the products categorized 
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as “plastics and other artificial polymers” make up the majority of the collected 
litter, however, their share in 2020 is somewhat reduced due to the growth 
in the share of metal and the appearance of rubber waste. Weighing and recording 
were carried out only for large categories, so it is not possible to assess the scale of 
the impact of fishing by the number of collected nets and their remains. 

On Alexandra Land, it was not possible to repeat the marine litter collection 
at the same sampling sites as in 2019 due to some logistical difficulties. Another 
sampling site was selected on the coast of Northern Bay (FJL003). The marine lit-
ter characteristics at this site are very different from the characteristics of litter col-
lected in 2019 at the sites considered earlier, both at Cape Zhelaniya and at other 
sites on Alexandra Land. At FJL003, the majority, namely 64.5 %, are box boards 
and plastic products (canisters, packaging, pieces of plastic, a float) – 35.5 %, 
while neither nets nor fragments of nets were found. A total of 3.1 kg of marine 
litter was collected from this sampling site. 

2021. The most detailed recording of marine litter was carried out in the field 
season of 2021 [9], which is due to the accumulated experience, analysis of previ-
ous studies and correction of shortcomings, as well as help from specialists experi-
enced in this field, since some cleanups were carried out as part of a comprehen-
sive Arctic Floating University – 2021 expedition. 

A total of 1424 objects with a total weight of 125.8 kg were collected 
from five surveyed sampling sites. They included plastic, polystyrene – 1160 pcs. 
(23.1 kg); rubber – 30 pcs. (2.9 kg); clothes, textiles – 5 pcs. (3 kg); processed 
wood – 86 pcs. (10.1 kg); metal – 138 pcs. (85.7 kg); glass – 3 pcs. (0.5 kg);  
ceramics – 2 pcs. (0.5 kg). No hygienic and medical waste was found at any site. 

The results of cleanups at different sites are very different from each other 
in terms of composition, quantity and weight of the collected items. Plastic ob-
jects prevail at all sites, while other litter categories are not found everywhere. 
Moreover, at all sites, except the one laid at Cape Zhelaniya from the direction of 
the Kara Sea, the proportion of plastic is from 83.7 to 100 %. On the mentioned 
site, the proportion of plastic and metal objects is 48 % each. 

On Bell Island (FJL005-21), only 157 plastic items (11.1 kg), divided into 
16 types, were found, but they were mainly pieces of plastic or polystyrene of 
2.5–50 cm, rope (less than 1 cm in diameter) and lids. 

At Cape Zhelaniya from the direction of the Kara Sea (NZ003-21), a total of 
161 items (32 kg) was collected, of which 77 items accounted for plastic and metal, 
5 – for rubber, and 2 – for ceramics. The plastic items are divided into 12 types, 
but basically, as in the previous case, these are pieces of plastic or polystyrene 
of 2.5–50 cm and lids, as well as strappings. The “metals” category includes vari-
ous objects made of metal less than 50 cm in size. 

In June, on the more northern beach at Cape Zhelaniya from the direction 
of the Barents Sea (NZ001-21.1), the largest number of marine litter was col-
lected – 1085 pcs. (80.3 kg). This site also has the largest variety of litter  
 

  

Ecological Safety of Coastal and Shelf Zones of Sea. No. 4. 2022                                      75 



(six out of nine categories), namely plastic and polystyrene – 908 pcs., processed 
wood – 84 pcs., metal – 60 pcs., rubber – 25 pcs., clothes and textiles – 5 pcs., 
glass – 3 pcs. The maximum variety of collected items was found in the category 
“plastic and polystyrene” (19 subcategories). Mostly there were ropes (less than 
1 cm in diameter), pieces of plastic or polystyrene of 2.5–50 cm and more than 
50 cm, as well as lids and strappings. 

Two months later, namely at the end of August, almost no marine litter was 
noted on the same beach (NZ001-21.2), except for eight items (0.6 kg). They were 
seven plastic items and a metal tube piece. Such a low amount of marine litter 
indicates that the main accumulation occurs in other periods: either in autumn 
or in early summer, since a year before, in June 2021, the marine litter was record-
ed on this beach, and then all collected items were removed. 

On the beach, which is located to the south at Cape Zhelaniya from the direc-
tion of the Barents Sea (NZ002-21), the amount of the litter found is also small – 
13 pcs. (1.9 kg). They are 11 plastic items and 2 processed wood items. 

Fig. 2 represents a summary of the results of the marine litter recording for 
the three years considered. 

 
 

 

F i g . 2 .  Marine litter distribution in 2019–2021 
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Conclusions 
The activities carried out over three years to monitor the marine litter have 

shown that the Russian Arctic National Park is able to independently organize and 
regularly conduct such surveys, as well as assume the function of a coordinator 
of projects in this area. 

However, a number of shortcomings have also been identified that need to be 
taken into account when planning field work in order to improve the monitoring 
system. For example, it is not enough to classify the collected items only into 
large categories (plastic, metal, glass, etc.), as was the case in the early years. 
Based on the data already available, it is clear that plastic objects make up the ma-
jority of all litter collected on the islands of the Russian Arctic National Park, and 
in the future it is important to introduce a more detailed classification into sub-
categories (nets, bags, ropes, etc.), which will help to identify sources of pollu-
tion. This classification was carried out in 2021.  

Based on the results of the research, a unified methodology for monitoring ma-
rine litter on the islands of the Russian Arctic National Park was adopted and 
a network of reference beaches was selected, which is planned to be expanded an-
nually. 

The outlying islands of the Russian Arctic National Park are heavily polluted 
with marine litter, especially plastic (mostly over 80 %). The differences in litter 
composition between surveyed sites indicate differences in pollution sources. Fish-
ing is one of the most important sources of pollution. 
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