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Abstract

During the last two decades, the term “plastic pollution™ arises more and more concern for
human beings, a growing problem that threatens all areas from rural to industrial areas all
around the world. In the ecosystem integrity, this pollution also influenced the oceans
worldwide. This plastic material, which is used in all environments where human activities are
present, reaches the hydrosphere through both water and air. Thus, both freshwater and marine
environments are affected by plastic pollution. The present study highlights the importance of
plastic pollution in different marine ecosystems, with special focus on the Sea of Marmara.
Along with the conditions of the Marmara basin, missing but critical parts that are still open for
search in plastic pollution have been evaluated to provide a base for ecosystem-based
management in the region that need urgent attention. In conclusion, reasons for plastic
accumulations and their harmful effect on the ecosystem have been noted with special emphasis
on different sources of plastic pollutants, the risks for the future of the ecosystem and human
beings.
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General Overview on Impacts of Plastic Pollution in the Sea of Marmara

It has been reported thaht the formation of the Sea of Marmara (Figure 1) has started by the end
of the changes with the Holocene period (Cagatay et al., 2000), known as the sea of changes
before and after. Further, the Sea of Marmara has a special meaning for the history of humanity
and civilizations. History of human beings in this area dates back to around 8000 BC
(Roodenberg et al., 2008), which means that various kinds of human-generated impacts on the
Marmara Sea and adjacent water connections are more impactful than in many other seas or
areas, as it this sea is as old as the story of humanity.
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Today, the Sea of Marmara can be described as an interconnection zone between the Black Sea
in the North and the Mediterranean basin through the Aegean in between. The two straits,
namely Strait of Istanbul and Strait of Canakkale connect the Sea of Marmara to the Black Sea
in the north and to the Aegean in the west, which is further connected to the Mediterranean in
the south (Oztiirk et al., 2001). The special characteristic of the Sea of Marmara is that it’s
directly in between Europe and Asia, connecting these two continents with three suspension
bridges in Istanbul, a mega metropole and well industrialized city, causing severe pressure on
the Sea of Marmara with anthropogenic influences that has increased remarkably during the
last two decades.

Anthropological impacts of urbanization and industrialization is an important matter that needs
special understanding for the struggle against pollutants, especially plastic once that may
directly or indirectly affect humans through the food chain. Additionally, both today and
throughout history, the Sea of Marmara has encountered many different pollutants. Coastal
zones or even open sea areas have been under influence by agricultural and heavy industry
activities for several decades. This region with the biggest metropole covers the highest
population rate of Tiirkiye, with over 25 million people. There are also plenty of connections
to the Sea of Marmara via rivers of different sizes and the inflow of the non-regional river of
the Danube (Gedik, et al., 2022) through the upper flow of the Istanbul Strait to the Aegean
direction.

Ocean Data View

26°E 27°E 28°E 29°E 30°E
Figure 1. The Sea of Marmara, with two strait connections. Istanbul Strait in the north and the
(Canakkale Strait in the south (ODV, 2023).

The use of plastic materials has been introduced to our lives via several sources, and since the
1950s the use of plastic material has been increased significantly. Further, the types of plastic
became diverse with mass production of plastic material in the last decade (Ronca, 2017). Thus,
the Sea of Marmara is under strong influence by plastic pollution (Aytan et al., 2023), that is an
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ecological matter to be considered for the future of the oceans and sustainability of the marine
ecosystem.

In the present review, the conditions of plastic pollution in the Sea of Marmara, have been
evaluated with focus on emerging management plans to re-establish polluted areas.

Therefore, the present study questioned the following topics;

(a) why and at what level can plastic pollution danger the ecosystem?

(b) what is the current level of plastic pollution in the Sea of Marmara?

(c) what are the rapid responses for the prevention of effluents into the sea environment?

Difference of plastic material from other pollutants

As mentioned earlier, along with several kinds of pollutants, plastic pollution is another type of
pollution that severely affects marine life and the ecosystem in the Sea of Marmara. Despite the
fact that plastic is not the only pollutant in the area, it is a significant issue that needs rapid
response and emerging action plans. The main difference of plastic from other pollutants lies
in the reality that plastic is not dissolvable in the nature and remains significantly for a long
time. Plastic, the immortal substance of the mortal world, crumbles only under certain
influences. These effects are radiation, temperature, water, liquid, air, carbon dioxide, air
pollutants, gases, fog, biological factors, stress factors, the physical action, incompatibility
factors, usage factors and particulates (Gray et al., 1999). Thus, a large plastic litter can become
small enough to be eaten even by zooplankton. This makes it more uncomplicated for the plastic
material to circulate voluntarily in the food web (Girses et al., 2022).

Plastic pollution in the Sea of Marmara

Similar to the oceans and marine areas around the world, plastic pollution has been reported
recently in the surface water body of the Sea of Marmara (Tunger et al., 2018). The rivers are
the main key players in the transport of plastic material into the marine environment (Lebreton
et al., 2017). This may be the case for the Sea of Marmara as well, where nearly twenty rivers
flow directly into the area. Since some of these rivers pass through the borders of Istanbul, it
can be assumed that the amount of these loads have remarkably increased over the recent years.
In addition, the seabed around the Istanbul Strait and the Prince Islands is already contaminated
with plastic material (Erkan et al., 2021). These plastics, already spread and contaminated the
marine environment, have potentially affected the aquatic environment. Plastic pollution has
been reported to influence a wide range of aquatic organisms from fish (Aytan et al., 2023) to
mussels (Gedik et al., 2022), which are also a concern for zooplankton (Isinibilir et al., 2020)
in the Sea of Marmara. Therefore, developing rapid management responses with short-term as
well as long-term plans comprising control mechanisms is an urgent issue for the sustainability
of the region. The collection and withdrawal of plastic from the marine environment, however
preventive measures can be driven, as was reported by Vardar et al. (2021), who showed that
direct filtration of wastewater can prevent certain amounts of plastic prior to discharge into the
aquatic environment. Although the filtration from wastewater is an effective method, the
deployment of special traps in front of river mouths with floating barriers could be an effective
method to prevent the passage of plastics into the marine system (Helinski et al., 2021). Plastics
that have already entered the marine system can be collected with specialized products such as
different float-cleaners (Sahoo et al., 2021; Parker-Jurd et al., 2022), that can support reducing
the plastic load in the marine environments.
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Conclusion

Plastic pollution is already a global problem that needs collaborative attention by local as well
as intercontinental organisations. It can be underlined that plastic pollution is a reality of the
Sea of Marmara. However, rapid response and preventive actions may reduce the litter to a
considerable extent. More research on the subject is essential for the sustainable future of the
Sea of Marmara and its adjacent waters. The amount of plastic entry from the straits and the
rivers, and its accumulation level is a critical question, which is open for research that needs to
be answered immediately. In addition, the determination of the situation in the deep trenches of
the Sea of Marmara is essential to detect possible accumulation of organisms both in the water
column and in the deep sediment. Besides, research with an insight to the possible
contamination of seafood that comprises an important share of the food demand of human
beings is encouraged in future investigations.

Ethical approval
No ethical approval needed for this study.

Informed consent
Not available

Conflicts of interest
There is no conflict of interests for publishing this study.

Funding organizations
No funding available for this study.

Contribution of authors
Ridvan Kaan Giirses: conceptualization, writing original draft, investigation, methodology,
resources, validation, visualization, and finalizing paper.

References

Aytan, U., Esensoy, F. B., Sentiirk, Y., Giiven, O., Karaoglu, K., & Erbay, M. (2023). Plastic
occurrence in fish caught in the highly industrialized Gulf of Izmit (Eastern Sea of
Marmara, Tiirkiye). Chemosphere, 324, 138317.
https://doi.org/10.1016/j.chemosphere.2023.138317

Cagatay, M. N., Goriir, N., Algan, O., Eastoe, C., Tchapalyga, A., Ongan, D., Kuhn, T., &
Kuscu, I. (2000). Late Glacial-Holocene palacoceanography of the Sea of Marmara: timing
of connections with the Mediterranean and the Black Seas. Marine Geology, 167(3-4), 191-
206. https://doi.org/10.1016/S0025-3227(00)0003 1-1

Erkan, H. S., Turan, N. B., Albay, M., & Engin, G. O. (2021). A preliminary study on the
distribution and morphology of microplastics in the coastal areas of Istanbul, the
metropolitan city of Turkey: The effect of location differences. Journal of Cleaner
Production, 307, 127320. https://doi.org/10.1016/j.jclepro.2021.127320

Gedik, K., Eryasar, A. R., & Gozler, A. M. (2022). The microplastic pattern of wild-caught
Mediterranean mussels from the Marmara Sea. Marine Pollution Bulletin, 175, 113331.
https://doi.org/10.1016/j.marpolbul.2022.113331

Gray, R.L., Lee, R.E., & Sanders, B.M. (1999). Aging Conditions’ Effect on UV Durability, in:
Weathering of Plastics. Elsevier, pp. 69—76.

() ® 66 s—= MARINE
i REPORTS



Giirses. Plastic pollution in the Sea of Marmara Marine Reports 2(1) (2023) 63-67

Girses, R. K., Zhang, Q., & Tanaka, Y. (2022). Microplastic encapsulation capacity of a
cladoceran zooplankton Daphnia magna. Journal of Advanced Marine Science and
Technology Society, 27(1), 55-62. https://doi.org/10.14928/amstec.27.1 55

Helinski, O. K., Poor, C. J., & Wolfand, J. M. (2021). Ridding our rivers of plastic: A
framework for plastic pollution capture device selection. Marine Pollution Bulletin, 1635,
112095. https://doi.org/10.1016/j.marpolbul.2021.112095

Isinibilir, M., Svetlichny, L., Mykitchak, T., Tiirkeri, E. E., Eryal¢in, K. M., Dogan, O., Can,
G., Yiksel, E., & Kideys, A. E. (2020). Microplastic consumption and its effect on
respiration rate and motility of Calanus helgolandicus from the Marmara Sea. Frontiers in
Marine Science, 7, 603321. https://doi.org/10.3389/fmars.2020.603321

Lebreton, L., Van Der Zwet, J., Damsteeg, J.-W., Slat, B., Andrady, A., & Reisser, J. (2017).
River plastic emissions to the world’s oceans. National Communications, 8, 1-10.
https://doi.org/10.1038/ncomms15611

ODV. (2023). Ocean Data View 4.7. Software package for the analysis of oceanographic data
sets. https://ocean-data-view.software.informer.com/4.7/

Oztiirk, B., Oztiirk, A. A., & Algan, N. (2001). Ship originated pollution in the Turkish Straits
System. In Proc. Int. Symp. on Regional Seas, Tudav Publication, Istanbul (pp. 86-94).

Parker-Jurd, F. N., Smith, N. S., Gibson, L., Nuojua, S., & Thompson, R. C. (2022). Evaluating
the performance of the ‘Seabin’~A fixed point mechanical litter removal device for
sheltered waters. Marine Pollution Bulletin, 184, 114199.
https://doi.org/10.1016/j.marpolbul.2022.114199

Ronca, S. (2017). Polyethylene, in: Brydson’s Plastics Materials. Elsevier, 249-255.

Roodenberg, J., Van As, A., & Alpaslan Roodenberg, S. (2008). Barcin Hiiyiik in the Plain of
Yenisehir (2005-2006): A Preliminary Note on the Fieldwork, Pottery and Human Remains
of the Prehistoric Levels. Anatolica, 34, 53-66. https://doi.org/10.2143/ANA.34.0.2031564

Sahoo, S. K., Nizami, A., Wahajuddin, S., & Smruthi, G. (2021). Design and Fabrication of
Seabin Project for Efficient Collection of Water Waste Using Solar Energy. CVR Journal
of Science and Technology, 21(1), 144-147. https://doi.org/10.32377/cvrjst2121

Vardar, S., Onay, T. T., Demirel, B., & Kideys, A. E. (2021). Evaluation of microplastics
removal efficiency at a wastewater treatment plant discharging to the Sea of Marmara.
Environmental Pollution, 289, 117862. https://doi.org/10.1016/j.envpol.2021.117862

() ® 67 s—= MARINE
:  REPORTS



