Editors
Ulgen Aytan, Maria Pogojeva,
Anna Simeonova

TURKISH
MARINE @
RESEARCH
FOUNDATION

Publication Number: 56



MARINE LITTER
IN THE BLACK SEA

Editors
Ulgen Aytan
Maria Pogojeva
Anna Simeonova

Publication No: 56

Istanbul, 2020

TURKISH
MARINE @
RESEARCH
FOUNDATION



MARINE LITTER
IN THE BLACK SEA

All rights are reserved. No part of the publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means without the prior
permission from the Turkish Marine Research Foundation (TUDAYV).

© Turkish Marine Research Foundation (Tiirk Deniz Arastirmalar1 Vakfi)
ISBN: 978-975-8825-48-6

Citation: Aytan, U., Pogojeva, M., Simeonova, A. (Eds.,) 2020. Marine Litter in
the Black Sea. Turkish Marine Research Foundation (TUDAYV) Publication No:
56, Istanbul, Turkey. 361 p.

Cover photos (Left to right): 1&2 Arda M. Tonay/ TUDAYV, 3 Ulgen Aytan

Turkish Marine Research Foundation (TUDAYV)
P.O. Box: 10, Beykoz, Istanbul

Tel: +90 216 424 07 72

Fax: +90 216 424 07 71

E-mail: tudav@tudav.org

www.tudav.org

o/tudav O/Tudav Tudav /TU DAV

@/turkdenizarastirmalarivakfi



https://tr-tr.facebook.com/tudav
https://twitter.com/tudavtudav
https://www.youtube.com/user/tailfluke
https://www.instagram.com/turkdenizarastirmalarivakfi/
https://www.facebook.com/tudav
https://twitter.com/TudavTudav
https://www.youtube.com/user/tailfluke
https://www.instagram.com/turkdenizarastirmalarivakfi/

CONTENTS

FOREWORD . ...t vi
PREFACE. ..., vii
CONTRIBUTORS. ..., viii

MACROLITTER ASSESSMENTS
BEACH

Plastic pollution along the Bulgarian Black Sea coast: Current status and
trends
Anna Simeonova, Rozalina Chuturkova, Daniela Toneva, Miroslav Tsvetkov....1

Marine litter monitoring on the Black Sea beaches in 2019: The ANEMONE
Project experience

Angelica Paiu, Mihaela Candea Mirea, Anca-Maria Gheorghe,

Andreea Stefania lonascu, Marian Paiu, Costin Timofte, Marina Panayotova,
Radoslava Bekova, Valentina Todorova, Kremena Stefanova, Media Gumus,
Svetlana Mihova, Ayaka Amaha Oztiirk, Zeynep Giileng, Denga Yuriy,

Karina Vishnyakova......... ..o 23

Analysis of the monitoring of the beach litter in the Georgia
Nino Machitadze, Kakhaber Bilashvili, Vakhtang Gvakharia, Nino Gelashvili,
Inessa Kuzanova, Vazha Trapaidze...........ccovvviiiiiniiiiiiiiiiieei i, 37

Marine litter occurrence in the river-influenced Black Sea coast
Elena Stoica, Hakan Atabay, Levent Bat, Andreea Ciuca, Silvia Creanga,
Dragos Marin, Aysah Oztekin, Mihaela Tanase, Leyla Tolun...................... 49

Preliminary analysis of Marine Litter Watch data of the
European Environment Agency with particular reference to the Black Sea
Ahmet E. Kideys, Mustafa Aydin............cooooiiiiiiiiiii, 63

Raising awareness about marine litter through beach cleanup activities
along the Turkish coasts of the Black Sea
Zeynep Giileng, Deniz Konakli, Ilayda Destan Oztiirk.................ooooeie 74

Marine litter problem in the southern Black Sea coastal area: An

overview of the big pressure in Sinop
Aysah Oztekin, Levent Bat. ... 82

ii



Integrated Marine Pollution Monitoring Program: Marine litter studies

in the Black Sea coasts of Turkey

Hakan Atabay, Ibrahim Tan, Mustafa Yigit Konya, G6khan Kaman, Alper Evcen,
Hacer Selamoglu Caglayan, Ebru Olgun Eker, Colpan Polat Beken............. 94

SEAFLOOR

Studies regarding the seafloor litter on the Romanian Black Sea coast
Madalina Galatchi, Eugen Anton..............ccoooiiiiiiiiiiiiiiiiiiieieeen, 102

Distribution and composition of marine litter on seafloor in the western
Black Sea, Turkey
Ugur Uzer, Taner Yildiz, F. Saadet Karakulak..........................oonil 111

Distribution and composition of seafloor marine litter in the southeastern
Black Sea

Nazli Kasapoglu, Murat Dagtekin, Salih ilhan, Gékhan Erik, Ugur Ozsandikgi,
Ferhat BUylKdeveci......o.ouiei e 136

Marine plastics in the fishing grounds in the Black Sea
Yahya Terzi, Kadir Seyhan................oooiiiiiiiiiiii e, 151

FLOATING MARINE/RIVERINE

Composition of floating macro litter across the Black Sea

Maria Pogojeva, Daniel Gonzalez-Fernandez, George Hanke, Nino Machitadze,
Yuliia Kotelnikova, Iryna Tretiak, Oksana Savenko, Nino Gelashvili,

Kakhaber Bilashvili, Dmitry Kulagin, Aleksey Fedorov........................... 161

Results of the monitoring of the marine and riverine floating macro litter
in the Black Sea, Georgia

Nino Machitadze, Kakhaber Bilashvili, Daniel Gonzalez-Fernandez,

Vakhtang Gvakharia, Nino Gelashvili, Inessa Kuzanova, Vazha Trapaidze....171

Anthropogenic litter input through rivers in the Black Sea

Daniel Gonzalez-Fernandez, Maria Pogojeva, George Hanke, Nino Machitadze,
Yuliia Kotelnikova, IrynaTretiak, Oksana Savenko, Nino Gelashvili,

Kakhaber Bilashvili, Dmitry Kulagin, Aleksey Fedorov, M. Cagan Senyigit,
UIZEN AYEAN. .....outiiii e, 183

MICROLITTER ASSESSMENTS
Microplastic pollution along the southeastern Black Sea

Ulgen Aytan, Yasemen Sentiirk, F. Basak Esensoy, Aysah Oztekin,
Ertugrul Agirbas, Andre Valente...........cooceevieriieiienieniieieesiee e 192

iv



Distribution of micro- and mesolitter in the southwestern part of

the Black Sea

Aurelia Totoiu, George-Emanuel Harcota, Elena Bisinicu, Florin Timofte,
Laura BOICENCO. ... ... e 208

Microplastics accumulation on the Black Sea coast: Scenario analysis
Svetla Miladinova, Diego Macias Moy, Adolf Stips, Elisa Garcia-Gorriz...... 218

INTERACTIONS WITH BIOTA

Cetaceans and marine litter in the Black Sea
Arda M. Tonay, Beril Giil, Ayhan Dede, Ayaka Amaha Oztiirk...................236

Colonizing of bottom marine litter by benthic organisms in the northwestern
Black Sea (Gulf of Odessa)
Anastasiia Snigirova, Elena Uzun, Valentyn Portyanko........................... 247

Microbial biofilm on plastics in the southeastern Black Sea
F. Bagak Esensoy, Yasemen Sentlirk, Ulgen Aytan..................cooeeeeienn.n. 268

Microphytes assemblages on the neustoplastics from the northern Black Sea
Philipp Sapozhnikov, Anastasiia Snigirova, Olga Kalinina....................... 287

Microplastics in bivalves in the southern Black Sea
Yasemen Sentiirk, F. Basak Esensoy, Aysah Oztekin, Ulgen Aytan.............303

Presence of microplastics in zooplankton and planktivorous fish in the
southeastern Black Sea

Ulgen Aytan, F. Basak Esensoy, Yasemen Sentiirk, Ertugrul Agirbas,

Andre Valente. ... ..o 314

Chemicals associated with plastics and their ecological risks
Nigar Alkan, Al AlKan. ..o, 326

RECOMMENDATIONS
Perspectives and challenges of implementation of Regional Action Plan on

Marine Litter Management in the Black Sea
Iryna Makarenko. ... .....o.oeiiiiii i 344



Aytan, U., Pogojeva, M., Simeonova, A. (Eds.,) 2020. Marine Litter in the Black Sea.
Turkish Marine Research Foundation (TUDAV) Publication No: 56, Istanbul, Turkey.

Preliminary analysis of Marine Litter Watch data of the
European Environment Agency with particular reference
to the Black Sea

Ahmet E. Kideys!", Mustafa Aydin?

nstitute of Marine Sciences, Middle East Technical University, Erdemli, TURKEY
2 European Environment Agency (EEA), Copenhagen, DENMARK

*Corresponding author: kideys@gmail.com

Abstract

In this study the Marine Litter Watch (MLW) database comprising data from European
beaches, including seas, rivers and lakes has been analysed mainly for the sea beaches from
2014-2019. Among the four EU regional seas, the Black Sea appeared as the most littered
beach (with a median value of 652 items/100m) with the Baltic Sea the least polluted (with
a median value of 78 items/100m). The percentage share of plastics on beaches was very
high for most EU regional seas (79-88%). In the top 10 litter items, cigarette butt & filters
abundances were much higher for the Black Sea (36.4%) and the Mediterranean Sea
(22.6%), compared to those for the north-east Atlantic and the Baltic Sea (both 13.2%).
With a share of 66.1%, the Black Sea had the highest rate of Single-Use Plastics (SUP).
Considering combined data, sea-beach litter appeared to increase steadily after 2014 with
median values from 125 to 436 items/100m. The high values for the Black Sea caused an
overall increase trend in beach litter at the European scale.

Keywords: Marine litter, beach, Europe, Black Sea, Marine Litter Watch

Introduction

Litter in general, but plastics in particular, is piling up in all aquatic systems
(Schwarz et al. 2019). Although predominantly plastics, marine litter comprises
a wide range of materials including metal, rubber, glass, paper, textiles etc. The
most visible environmental effect of beach litter is entanglement, which can cause
fatal consequences for marine species, compromising the ability to capture and
ingest food, sense hunger, escape from predators, and reproduce, as well as
decreasing body condition and impairing locomotion (GEF 2012). Macro litter
items (>2.5mm) can also be mistaken for food and ingested by fish, mammals,
birds or turtles, which may cause severe health issues (Kiihn and van Franeker
2020). Macro litter on beaches degrades to meso- (5-25mm) and/or microplastics
(< 5mm) due to UV light and other environmental factors. They can be ingested
by marine species and thus transferred through the food chain. Ingestion of litter
may cause loss of biodiversity and a reduction in overall ecosystem functions
(GEF 2012).
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Beach and sea floor litter cause injuries: A study in Australia reflects that 21.6%
of beach users received injuries from beach litter at designated ‘clean’ beaches
(Alkalay et al. 2007), illustrating that even ‘clean’ beaches pose a threat
(Campbell et al. 2016).

In addition to its environmental and health impacts, marine litter also incurs socio-
economic costs, mostly affecting coastal communities (Beaumont et a/. 2019). In
order to improve touristic appeal, communities and businesses must clean up the
beaches before the start of the summer season (EEA 2016). The theoretical
estimated cost of keeping all 34 million km of global coastlines clean is 69 billion
USD (50 billion EUR) per year (UNEP 2017), and this figure will continue to
increase if littering does not stop.

Several EU policies exist, associated with the management of marine litter. The
Marine Strategy Framework Directive (MSFD 2008/56/EC; EC 2008) required
EU member states to ensure that, by 2020, "properties and quantities of marine
litter do not cause harm to the coastal and marine environment". The Single-Use
Plastics Directive (SUPD 2019/904/EC; EC 2019) introduced a set of ambitious
measures such as a ban on selected single-use products made of plastic (including
cutlery, plates, straws, cups), measures to reduce consumption of food containers
and beverage cups made of plastic, and specific marking and labelling of certain
products as well as measures to deal with waste fishing gear containing plastic
(EC 2019).

Information and data on marine litter is essential for tackling this crucial
environmental problem. The European Environment Agency (EEA) has
developed a Marine Litter Watch (MLW) mobile app and has been collecting
beach litter data (mainly for seas but also for rivers and lakes) since 2013 with the
participation of communities from Europe and beyond. MLW aims to strengthen
Europe’s knowledge base on marine litter and thus provide support to European
policymaking.

This study presents an assessment of the data collected by the EEA-MLW
initiative activities held on the beaches of Europe’s regional seas between 2013 —
2019. As a result, the analyses were performed to answer the following questions
with particular reference to the Black Sea:
a) Are there differences in composition of beach litter among EU regional
seas?
b) Does MLW data provide indications on trends of beach litter from
European seas?

MLW dataset

The up to date information on litter collection efforts within MLW can be found
at: http://www.eea.ecuropa.eu/themes/coast_sea/marine-litterwatch. The MLW

64



includes data from beaches of four regional seas (the Baltic Sea, the Black Sea,
the Mediterranean Sea and the North-East Atlantic Ocean) as well as from rivers
and lakes.

The EEA-MLW database analysed in this report covers the period of 12 March
2013-31% December 2019. After excluding duplicates, offshore areas,
ports/canals, outside wider European areas, non-aquatic areas (forest, land, town,
etc.), the MLW database presented 1894070 litter items from 3012 surveys
belonging to lake, river and sea beaches from the wider-European area (Figure 1)
Wider-European area includes several surveys from the northern Africa coasts
and eastern Mediterranean coasts.
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Figure 1. EEA-Marine Litter Watch data locations between 12 March 2013 and
31 December 2019.

It is worth mentioning that rivers play an important role in transporting litter to
sea and lake beaches. However, this study does not include analyses from river
and lake beaches (total 1138 surveys). The main analyses focused on data
obtained from the sea beaches (total 1884 surveys) (Table 1).

There are two types of data collection events in the MLW: clean-up (since 12
March 2013) and “monitoring” (since 7" April 2014). With the exception of some
cases where countries provide their official monitoring results to the MLW
database, MLW “monitoring” data in general cannot be regarded as official
monitoring data. Within the scope of MLW initiative, “monitoring” survey or
“monitoring” data is used to describe the survey/data collected with timely,
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organised and standardised efforts of the MLW communities, using European
beach litter guidelines and the “joint list” of EU Technical Group on Marine Litter
(Galgani et al. 2013), whereas clean-up surveys represents relatively lesser
standardised efforts. Although the preferred stretch of beach for survey using the
MLW apps is 100 m, these ranged between 33 and 3443 m for the “monitoring”
events and between 1 and 33932 m for the clean-up in the database.

In this study, for quantitative analyses were undertaken, median values (rather
than means) were used as suggested by Hanke ef al. (2019) to eliminate error
caused by extreme values in the data set, which are common with the marine litter
data.

Table 1. Number of surveys and litter items reported to the EEA-Marine Litter Watch for
different types of events between 12 March 2013 and 31 December 2019 (only wider-
European data from sea beaches).

Database Number of surveys Sum of litter items
Cleanup events 1189 1026503
Baltic Sea 47 16634
Black Sea 146 108458
Mediterranean Sea 435 456520
North-east Atlantic Ocean 561 444891
“Monitoring” events 640 496048
Baltic Sea 36 13941
Black Sea 75 106192
Mediterranean Sea 402 303746
North-east Atlantic Ocean 127 72169
Event type not indicated 55 98394
Mediterranean Sea 34 51602
North-east Atlantic Ocean 21 46792
Total EU Sea-Beaches 1884 1620945

Results and Discussion

Beach litter among regional seas

The total number of “monitoring” surveys (640) was less than half the number of
clean-up surveys (1189 surveys; Table 1). Among the four EU seas,
Mediterranean beaches underwent the highest number of “monitoring” surveys
(402), followed by the north-east Atlantic (127 surveys), Black Sea (75 surveys)
and the Baltic Sea (36 surveys) (Table 1).

Based on the monitoring surveys, Black Sea beaches appeared as the most littered
(median value of 652 litter items per 100 m) and the Baltic Sea the least polluted
(median value of 78 litter items per 100 m) (Figure 2). Litter transport from large
as well as numerous small rivers coupled with improper municipal waste dumping
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and lower levels of environmental awareness with respect to littering in the Black
Sea could be the major reasons for this result.

Comparison of median values with the past data which use mean is difficult. The
overall mean values found for the southern Black Sea were 275 litter items/100
m for 2009 (Topgu et al. 2013) and 3798 litter items/100 m for 2016/2017 (Aytan
et al. 2020).

MedianTotalLitterNo/100mBeach

700
600
500
400
300
200
100
, ]
Baltic Sea Black Sea Mediterranean North-east
Sea Atlantic Ocean

Figure 2. Comparison of litter numbers for beaches of different EU regional seas from
2014 —2019 (only European “monitoring” data for sea beaches)

The share of plastics was lowest for Baltic Sea beaches (about 61%) compared to
other seas (79.8-88.5%) (Table 2). The share of plastics was also high in the
southeastern Black Sea (84-91%) in 2016/2017 (Aytan et al. 2020) and western
Black Sea (80.6%) in 2014-2017 (Paiu et al. 2017). Among all EU regional seas,
the highest share of metals (5.3%) was recorded for the Black Sea beach litter.

Striking differences in the relative shares of different litter items were evident
among the regional seas for the period 2013-2019 (Figure 3) obtained from
“monitoring” events. For example, shares of cigarette butts/filters were much
higher for the Black Sea (36.4%) and the Mediterranean Sea (22.6%), compared
to those for the north-east Atlantic and the Baltic Sea (both 13.2%). Except for
the northeast Atlantic, cigarette butts/filters were the most common litter item
from beaches of all European seas. Araujo and Costa (2019) reported that the
percentage share of cigarette butts/filters could be as high as 58% from beaches
globally. Cigarette butts/filters, considered one of the commonest litter items on
beaches, are ubiquitously disposed of, amassing as beach litter due to its light
specific weight. Proper disposal of cigarette butts/filters thereby requires stringent
measures. Apart from plastics fragments, drinking caps/lids, cotton bud sticks,
straws and stirrers and crisp packets/sweet wrappers were notably present in all
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the regional seas. The list of the top ten items list is very similar to that reported
for the European scale (Addamo et al. 2017).

Table 2. Percentage shares of different litter groups (based on total litter per beach
values) among European regional seas from 2014-2019
(“monitoring” data only, paraffin excluded)

Litter category Baltic Sea Black Sea Mediterranean  NE Atlantic
(%) (%) Sea (%) Ocean (%)
Plastics 61.2 79.8 88.1 88.5
Glass/ceramics 18.7 4.9 3.2 33
Metal 3.7 53 2.6 1.3
Paper/Cardboard 2.4 4.3 2.7 1.3
Processed/worked wood 4.6 2.6 1.2 2.7
Cloth/textile 6.5 24 1.1 1.2
Rubber 24 0.5 1.1 1.6
Unidentified 0.5 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0

0% 5% 10% 15% 20% 25% 30% 35% 40%

Cigarette butts and filters
Plastic pieces 2.5 cm > < 50cm
Polystyrene pieces 2.5 cm > < 50cm
Plastic caps/Drink lids W Baltic Sea
M Black Sea

Shopping Bags incl. pieces

Cotton bud sticks Mediterranean Sea
Crisp packets/Sweet wrappers North-east Atlantic Ocean
String and cord (diameter less than 1cm)

Glass or ceramic fragments >2.5cm

"1"|"'|!'II'|

Straws and stirrers

Figure 3. Comparison of Top Ten Item of litter collected by the regional sea beaches
from 2014 — 2019 (“monitoring” data only, paraffin excluded)

With a percentage share of 66.1%, the Black Sea demonstrated the highest rate of
Single Used Plastics (SUP) among the regional seas followed by the
Mediterranean Sea (40%) (Figure 4). With a share of 12.2%, fishery related litter
was highest in the north-east Atlantic and lowest for the Black Sea (1.6%) among
the regional seas. Despite being among the major fishing areas of Europe, the
fishery related litter also demonstrated a very low share (0.5%) in 2009 from the
southern Black Sea (Topgu et al. 2013).
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Figure 4. Comparison of regional seas for SUP and fishing-related items collected from
European sea beaches between 2014 — 2019 (“monitoring” data only, paraffin excluded)

Beach litter trends for European seas

Annual median values per 100 m sea beach are shown in Figure 5 (for all seas
combined) and Figure 6 (for each regional sea separately). For the combined data,
sea-beach litter appeared as increasing steadily through the years; with median
values rising from 125 to 436 items per 100 m beach (Figure 5). When data were
displayed separately for each regional sea for the entire study period (Figure 6),
the litter pollution was also at its highest for the north-east Atlantic and the Black
Sea beaches in 2019. In contrary, lowest values were obtained for the Baltic and
Mediterranean Seas in 2019. The high values observed in 2019 as well as in
previous years were mainly due to Black Sea values, which caused an increasing
trend in beach litter for the combined data at the European scale. When data from
the Black Sea is excluded, litter pollution initially appears to be increasing until
2017 and later decreasing steadily (Figure 7).

All seas combined
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Figure 5. Changes in median beach litter numbers from 2014 — 2019 (“monitoring” data
only, paraffin excluded, all regional seas combined).
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Figure 7. Changes in median beach litter numbers (combined only from the three
regional seas (the Baltic, north-east Atlantic and the Mediterranean), from 2014 — 2019
(“monitoring” data only)

Over the years, an increase in beach litter pollution from 275 litter items/100m in
2009 (Topgu et al. 2013) to 3798 litter items/100m in 2016/2017 (Aytan et al.
2020) for the beach litter is also apparent for the southern Black Sea.
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