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Abstract
Plastic pollution is one of the most acute global
environmental challenges of the 21st century.
Despite their special protected status and restrictive
human activities, protected areas (PAs) are subjects
to the external plastic debris pollution. This short
communication provides the preliminary research
results of the study of plastic pollution on the
coast of the Svir Bay within the boundaries of the
Nizhnesvirsky Nature Reserve. The findings reveal
a total of 109 anthropogenic litter items, with a
plastic density of 0.04 items/m2, which indicates the
existence of external sources of plastic pollution
associated with the human activities on Lake Ladoga
and confirms the relevance of the problem.
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1 Introduction
Plastic pollution is one of the most pressing
environmental problems of the 21st century. The
rapid growth of polymer production is significantly
outpacing the rate of its recycling processing.
Furthermore, the ineffectiveness of existing waste
management systems and traditional technologies
leads to the loss of valuable resources and accompanies
new secondary pollution problems [1]. If current
trends continue, it is predicted that total plastic
production will reach 34 Bt by 2050, with around 12
Bt of plastic litter accumulating in landfills and the
natural environment [2, 3].

In the context of the large-scale presence of plastic
litter pollution, research focusing on plastic debris in
existing and developing protected areas (PAs) is of
particular interest. PAs are special designated areas
developed for the conservation of nature, maintaining
and restoring biodiversity [4]. They serve as natural
laboratories and are typically effective for reducing
plastic litter accumulation [5]. However, PAs are
vulnerable to the external human impact due to the
presence of sensitive natural ecosystems. Another
significant issue is the global and transboundary
character of plastic pollution, which complicates the
protection of these territories.

The present study focuses on the Nizhnesvirsky
Nature Reserve, a natural protected area located
on the southeastern coast of Lake Ladoga in the
Lodeynopolsky District of the Leningrad Region. This
research aims to study the current level of plastic litter
pollution along the coast of the Svir Bay within the
boundaries of the selected PA. The study’s hypothesis
posits that, despite the special protected status and
restrictive human activities, the coastal ecosystems
of the Nizhnesvirsky Nature Reserve are subjects to
plastic debris pollution, which is formed by external
sources located outside the PA.
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2 Materials and Methods
This study was conducted on the Svir Bay, a unique
ecosystem located in the southeastern Ladoga region
within the boundaries of the Nizhnesvirsky Nature
Reserve. Plastic litter samplings were carried out
in September 2025. Debris samples were collected
from a 2, 500 m2 beach area, from the water’s
edge to the back of the beach, using the OSPAR
standardized methodology for monitoring marine
litter [6]. Additionally, we used a Frame method to
access quantity of micro (2-5 mm) and meso (5-25
mm) litter in tidal zone of the beach [7]. According to
the accepted methodology, 3 sampling squares at the
strandline of the beach were analyzed using a 2 mm
metal sieve. All marine debris items collected during
the study were bagged in marked, transparent bags
for laboratory processing and analysis. The selected
items were counted and measured according to their
size. Then, they were classified into categories based
on material and litter type, and weighed.

3 Results and Discussion
A total of 107 anthropogenic litter items were collected
from the analyzed beach area, with a total weight
of over 1,400 grams (Figure 1). The majority of
the observed items were macrodebris (>25 mm),
accounting for more than 68% of the total amount
of litter, followed by mesodebris (5-25 mm) and
microdebris (<5 mm).

Figure 1. Examples of anthropogenic litter items found on
the coast of Svir Bay

All litter were classified into 6 groups: synthetic
polymers (85.9%), metal (6.5%), glass and ceramics
(2.8%), paper and cardboard (1.8%), processed wood
(1.8%) and rubber (0.9%). Plastic was the most
prevalent material of litter collected, with a density
of 0.04 items/m2 (92 items). Most of it consisted
of packaging materials, such as food packets and

wrappers, as well as plastic ropes. While drink
bottles bottles ≤ 0.5 L, food containers, bags, bottle
cups were collected as other plastics. Considering
the Nizhnesvirsky Nature Reserve’s special protected
status and restrictive human activities on its territory,
the obtained results may indicate that the main
contribution to marine debris pollution comes from
external sources associated with recreational and
fishing activities on Lake Ladoga.

Microlitter items were observed at all 3 sampling
squares within the tidal zone. A total of 16 items were
discovered, with a density of 21.3 items/m2. During
the optical microscopy analysis, all these particles
were classified as synthetic polymers categorized as
microplastics (MPs). Morphology analysis showed
2 different types of shape classes: fragments (62.5%)
and foams (37.5%). The predominant colors observed
were white, transparent and gold.

The results obtained should be considered as
preliminary data. However, it is evident that the
Svirskaya Bay of Lake Ladoga is an area of significant
accumulation of plastic litter and MPs. The presence
of these pollutants indicates the existence of external
sources and confirms the relevance of the problem.
Future research directions will include a seasonal
monitoring of plastic litter in the selected area to
determine the spatial distribution and dynamics
of pollution. Additionally, the study will involve
the application of optical microscopy during the
analytical analysis, which will enhance the reliability
and comparability of the results obtained.

4 Conclusions
The present study was conducted as a first part
of comprehensive monitoring and analysis of
anthropogenic pollution of the Nizhnesvirsky Nature
Reserve. The preliminary research results presented in
this short communication demonstrate the relevance
of the problem of plastic pollution in the coastal area
of the Svir Bay and emphasize the need for further
research. The objective of this monitoring is to develop
scientifically based recommendations for reducing
and preventing plastic pollution in selected PA.
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