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Marine litter common typeof litter was plastic (95.61%) followed by glass/ ceram

Sinop (1.46%), cloth/textile (1.31%) and the other material types (1.62%) and

Plastic foreign origin litter belonging to 25 countries mainly from neighbouri

Pollution countries wer e f oun dchwasclassifiedabexteemd

Black Sea . . . .
dirty according to Clean Coast Index. It was observed that the litter in
region consisted mostly of mixed packaging items (41.12%) and unidentif
l'itter items (33.84%). Our r e sanl
exposed to a significant amount of marine litter pollution originated frc
land-based sources.

Introduction made objects entered the marine environment fc

. . reasons such as conscious, accidental or natt
In recent years, marine pollution has affected ai

) reasors. Marine litter is easily transported from on
damaged natural life (Thompson, LaBelle, Bouwman

. . . . . place to another with local and large current syster
Neretin, 2011) and marine litter is one of the maj

. o ) (EPA, 2011). Marine litter originated from various lan
problems of coastal countries. Marine litter defined ¢

. ) ) based and sebased sources. Larshsed sources ol
any persistent, manufactured or processed solid

) ) ) ) marine litter derive from coastal or inland a®, mainly
material discarded, disposed of or abandoned in the

. ) . . urban disposal areas, riverine transport of litter iten
marine and coastal environment” by United Nations
i from landfills and other inland sources, discharges
Environment Programme (UNEP, 2005; 2009). M

Published by Central Fisheries Research Institute (SYWAEBzon, Turkey in cooperation with Japan International Cooperation Agency (JICA), Japan


https://orcid.org/0000-0002-2289-6691

Turk. J. Fish.& Aquat. Sci. 20(3), x-x

untreated municipal sewage, medical waste, and coas
tourism involving recreational visitors. Therefore, hig
winds, large waves ahstorm surges produce result il
land-based items to be introduced into the marin
environment. Sedased sources of marine litter deriv:
from shipping and fishing activities, offshore oil and g
platforms and drilling rigs; and aquaculture installatiol
(UNEP, 2009).

Marine litter damages ecosystems, and econon
sectors such as tourism and fisheries and also impe
upon other aquatic environments. Marine litter ca
impact species directly, such as through entanglem
or smothering of species, or indaty, such as through
changes to habitat (NOAA, 2008). The primary kinds
direct damage to wildlife are entanglement an
ingestion (UNEP, 2005). Other threats to wildlife and t
environment from marine litter include the transport o
invasive alien spées and the disturbance of habitat
from mechanical beach clearp operations and alsc
marine litter is believed to be a source of accumulati
of toxic substances in the marine environment (UNE
2005; Truowborst, 2011). The marine litter found in tt
seas show also different effects. Theraccumulation
litter in the waters leads to @an-aesthetic deterioratior
(UNEP, 2009; Sheavly, 2007). It also blocks the eye
fishing nets by blocking their selectivity, increasing t
length of fishing/due to cleanin operations and
reducing the<amount and causing economic Ic
(Thompson. et al., 2011; Williams, Simons, & Frjck
1993).

As a result of the investigations, it has been determin
that' about 60680% of the litter is made of plasti
materials and in some ates this ratio is up to >909
(Gregory & Ryan, 1997; Derraik, 2002). It is estima
that between 4.8 and 12.7 million tonnes of plastic litt:
was released into the marine environment from cost
populations in 2010 (Jambeck et al., 2015). A further

to 2.4 million tonnes (Mt) of plastic is estimated to rea

the oceans from inland sources via rivers (Lebreton

al., 2017).

Marine Strategy Framework Directive and Guidance f
Marine Litter Monitoring

The European Union aims to protect the marir
envronment more efficaciously in Europe witl
Maritime Strategy Framework Directive (MSFD). E:
Member State should achieve or maintain® goc
environmental status (GES) by 2020 (2008/56/EC).
is based on 11 qualitative descriptors as listed in Ant
| of the MSFD (2010/477/EU) and marine litter has be
d e f i n Praperti@sind Guantities of marine litter do
not cause harm to the coastal and marine environment”
in Descriptor 10 (Galgani, Hanke, Werner, & DeVre
2013). There are limited studies on marirgter

pollution presenting the current state of marine litter o

tthe Turkish coast (Topgu
2013; Ter zi & Seyhan, 2 (
Ki'deys, 2016) . Turkey a:

ensure the effectiveaw-making and decisiemaking
processes in order to be applied effectively in futu

periods.

The Black Sea
The Bl ack whi ch i s

46°

Sea

l ongitudes, 41° and
opening to the shallow (less than 75 regp) Bosphorus
Strait restricting exchange with the Mediterranean Se
it is almost enclosed midlat i t ude mar g
Malanotte-Rizzoli, Ducklow, & Murray, 2002). The Ble
Sea is exposed to a substantial anthropogenic imp
due to big drainage ksn with its densely populatec
coastal strip, and daily activities of these people in sol
manner affect the Black Sea environment and promc
to marine litter problem which is originated from mostl
the problem of solid waste pollution The large rive
runoff of the Black Sea (Danube, Dnieper, Bug, Dnies

Don, Kuban, Rioni etc.) transport noticeable amount
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pollutants to marine environment. Additionally, fishin
and shipping activities in the Black Sea can

considered as another source of marinetelit (BSC,
2007). The Black Sea has a very dynamic current sy:
allowing crosshorder transportation of waste materials
(Topcu & Ozturk, 2010), which in turn makes tt
enclosed sea is very sensitive to marine litter (Topcu
al., 2013). The marine ldt pollution were investigated
by various researches in the Black Sea on the beac
(Topcu et al.,, 2013; Terzi & Seyhan 2017; Siment
Chuturkova, &Yaneva, 2017; Aytan, EsefSay h i r
Karacan, 2019), the seafloor (Topcu & Ozturk, 20
dhnod, u Cristed i & Nenciu, 201:
2016 ;

Ant on,
Moncheva et al .,
sea surface (Birkun & Krivokhizhin, 2006; Sua
Melinte-Dobrinescu, lon & Aliani, 2015). In studi
conducted in the Black Sea coasts show that lit
densities seem taguite high and marine litter have
pressure coastal area. Previous studies in the Black
coasts reported that marine litter consist of maini
plastic items (Topcu et al., 2013; Terzi & Seyhan, 2(
Simeonova, et al., 2017; Aytan et al., 2018).

Sinop ighe northernmost point of Turkey, located righ
at the middle of the Turkish'Black Sea coast. Sinop
residential area where industrial pollution is abser
fishing and tourism are‘prominent. The most importal
factors causing to'marine pollution in thregion are;
domestic waste waters, pollution by the sea vessels ¢
fisheries activities and domestic solid waste pollutic
(Anonymous, 2015) which is caused by increas
population, observed highly in summer months (Bat
GOk kBuarkti 2 01 4 paon iS ane 1ofk thel
significant wetlands of the Black Sea and the lagoon i
its surroundings have been declared as Natu
Protected Area. The Lagoon and its surroundings
subjected to a considerable amount of litte
accumulation through the prevailinginds, waves and
(Oztekin &

currents Bat

study was to evaluate the abundance and compositi

of marine I|itter in the
Materials and Methods

Study Area

Sarit kum Lagoon i s hsbaf Sirto
Peninsula in Central Bl a
21 km west of the cityd2c
° 02’ 42" N-3Zhd° 3%8'° BA"
1). Lake Sari kum which g

area is dagoon that has formed as a result of the sho
dunes that have been driven by the winds of the sea
many years in front>of ‘an old bay and the strear
flowing into thistbay."The lake has a connection to t
sea with a channel (2830 m), but this connean is

closed from time to time due to the movement of th
coastal sand dunes (Anonymous, 2017a). The beac
20 km away from Sinop city centre and within tt
boundaries of Sarit kum vi
approximately 4 km and the direction tife beach is the
NW. Beach material consist of fine and very fine se
and the beach slope %3. There is no open source |
can cause pollution around the beach. Major use of t
beach only summer months by tourists but the bea
are rather affected by totsmrelated pollutants due to
the relatively remote area. Fishing activities are carri
out during the fishing seasons in the region. The bes

not subjected to any cleanp activities.

Sample Collection and Classification

The methodology was in comatice to Marine Litter
Monitoring Guidance (2013) monitoring of beach litte
section prepared by MSFD GES Technical Subgroup
survey conducted as seasonally (after the middle of 1
May 2015, August 2015, November 2015 and Febru
2016). Because of thaeavily littered beach, marine
litter was collected 4 sections of 50 m long transects

parallel shoreline. The stations were chosen based
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the intersection point
sea.

In beach sampling area all litter items were coléatt
categorized, weighted and counted. Litter abundan
was calcul ated as items/
was evaluated according to Clean Coast Index (¢
(Table tAlkalay, Pasternak, & Zask, 2007).

The litter items were categorized according thet
material types (plastic, cloth/textile, glass/cerami
metal, rubber, paper/cardboard, processed wood at
unidentifiable). Litter items on the coast als
categorized by usage types, categorization modifi
based on our findings from studies conductedthe

Turkey (Aydi n et

& Seyhan, 2017; Aytan et al., 2019) (Table 2). Whe

coast

label or barcode was observed the information wi
recorded to determine whether the items are foreign ¢

local.

Statistical Analysis

Mar i ne litter densities
Seasonal differences in the distribution of litter wel
tested with oneway ANOVA: Because the data were r
normally distributed log transformation was appliec
Statistical analyses were performed SPSSdttivare

and significant level of 0.05 was accepted.

Results

A total 0of 20132 and 451.933 kg of litter were collectt
during the study. The average litter density wi
1.512+0.578
3) .
according to CCI (Alkalay et al., 2007).

items/ m2 an

Sar 1 kum b e a cextrenvely glirty
Seasonal marine litter densities are given in Figure
There were no statistically significant difference
between seasons (p>0.05). The most polluted sea:

was found as spring and followed by wént summer

and autumn. Statiosbased evaluations showed tha
stations 2 and 4 have a higher litter accumulation th
stations 1 and 3 (Fig. 2). The litter on the beach shov
a patchy distribution and generally distributed on tr
back of the shore.

The mos common type of litter was plastic (95.61%) fc
all seasons and followed by glass/ ceramics (1.4€
cloth/textile (1.31%), the other material types (1.62%
Foreign origin litter comprised 2.29% of total litter four
in the beach during the study. It lomged to 25
different countries in total and 57.45% of ther
originated from neighbouring  countries (Romani
Bulgaria, Russia, Georgia.and Ukraine) of the Black ¢
Observed litter items'were classified according to use
types and in the result of thee classifications mixec
packaging litter (41:12%) and unclassified litter (33.84
items were found the highest percentage in all seasc
(Fig.< 3) and followed by domestic litter (12.47%),
construction litter (4.98%), medical litter (2.64%
recreationallitter (1.66%), fisheries items (0.79%) ar
the other groups (because of very low proportion
industrial, smoking, hunting and agricultural relate

litter items evaluated in other group).

Discussion

The result of the our thet
average marine litter amount and weight on the bear
was similar to a recent study from SE Black Sea (Ayte
al., 2019) and higher than compare to studies done
the SW (Topc¢cu et al , 2
and the NW Black Sea (Simenovalet2017) (Table 4)
Sarit kum beach <cleanline:
CCl (Alkalay et al.,, 2007) and it was classified
extremely dirty as it was found in SE Black Sea (Ayta
al., 2019). However, same index was used in the Si
coasts (city catre and Gerze) in the previous study ar
the beach was found very clean (Terzi & Seyhan, 20
The amount

marine | itter
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be higher than the Sinop (city centre and Gerze) beac
(Terzi & Seyhan, 2017). Differences in the ltssmay
have caused methodological differences in the surve
Therefore this situation may have originated from tt
position of the Sari kum
the prevailing winds and currents of the Black Sea ¢
forms a very convenient linén terms of storage of
marine litter. The upper layer waters of the Black S
are qualified by a preponderant cyclonic and lust
time-dependent catchment W
1995). The Main Black Sea Current, located over
continental slope, andwo largescale cyclonic gyres it
the eastern and western parts of the sea; qua
stationary anticyclonic eddies in the coastal zone, st
as Batumi, Sevastopol, Caucasian, Sakarya, Sinop.
(lvanov & Belokopytov, 2013). Sinop eddy may fo
repeatedly ace or twice a year for about a season
region and the presence of this eddy mostly depends
on propagation characteristics of the meande
superimposed on the Rim Current system (Korota
Oguz, Ni ki f or, @003). Tl ddtninank
currents and winds have an important role for
interpreting the distribution of marine litter in the
region (Fig. 4).The region attracts attention as one ¢
t he i itter

2017h).

mportant |l act
When the marine/ litter.is classified accorditg the

material types, “the plastic was found the highe
percentage.as in other studies in the Black Sea (Tablt
Plastic materials represent the highest percentages
marine litter in-all over the world (Gregory & Ryan, 19¢
Derraik, 2002). Plasticsrquluction increase from 1.5
million tonnes in 1950 to 322 million tonnes in 201
(Plastics Europe 2016). Excessive amount of ple
materials go into the marine environment. Th
disappearance of plastics in nature lasts for many ye:
and they will be fagmented to smaller pieces. /
preliminary field study was conducted in the same ar

before this study and evaluations were made from or

plastic items in terms of different size groups (mierc
<56mm, meso-0.52.5cm and macro->2.5cm). The
results of thestudy show that the density of fragmente:
plastic particles in the region was quite high in all s
groups (Visne & Bat 201t
considerable amount of unclassified litter items (33.8'
on the coast as in other studiesinthe®la S e a

et al., 2013; Terzi & Seyhan, 2017; Aytan et al., 2019
the Sari kum beach this ¢
pieces (>2.5 cm) that are formed as a result of t
breakdown of large plastics.(~99% of unclassified lit
items).Various dctors (mechanical, biological, photi
and thermal abrasion) causes the fragmentation

plastics (Andrady, 2011; Cole, Lindeque, Halsbanc
Galloway, 2011; CIESM, 2014) and it is defined
microplastics when'it is less than 5 mm (Arthur, Bak
& Bamfod, 2009). Microplastic pollution was reporte
from<beaches to seafloor, seawater, freshwater ai
even marine organisms all over the world (Retama et
2016; Isobe, Uchiyamislatsumoto, Uchida & Tokai
2017; Tsang et al., 2017; Wang, Ndungu, Li, & We
2017,

Brate, Eidsvol |l , ¢

recently from Bl ack Sea
Bat, 2017b). These plastic particles can be ea
transported to the marine environment by the wind
and the waves and they pose a serious threatthe
Black Sea ecosystem. It is possible that the liv
organisms of the Black Sea may suffer with negat
effects of plastics such as consumption, entanglem:
and smothering.

Packaging materials were the most common litter iter
on the coast all seasof(sixed packaging itera$l.12%)
as in other studies in the Black Sea (Terzi & Seyhan 2
Aytan et al., 2019). This category was generally con
of beverage related items (>50% of mixed packag
litter items groups), food packaging related items ai
general packaging items. The general material types
these products were plastic (~97% of mixed packag

litter items) and composed of mainly single us¢
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materials. Terzi and Seyhan (2017) reported that t
contribution of beverage and general packagil
materials in marine litter was found to >50% in the :
Black Sea. In the SE (Rize) Black Sea coast beverage
and general packaging material
20.5% and 16% respectiv

& Ay

proportion  wi
reported as 21.6%,
(Esens;ysa hi n, Karacan,
Foreign liter belonging to 25 different countries were
found during the study. Foreign litter that an
encountered substantially belonged to the Black S
neighbouring countries (%57). It may have be
transported to Sar 1 k

T o p ¢ @l (2013) reported that 23% of the foreig

t he

litter in SW coast of Black Sea might came frc
neighbouring countries and the rest part of foreign litte
might came from international shipping traffic in th
Black Sea. The SW Black Sea coast has heavyasfiip
because of Bosphorus strait but the shipping traffic
ntense in the

not very i

was foreign litter originated from many other countrie

on the Sarir kum coast. Tk
transportation of litter itens.
Sarit kum beach and i ts su

purposes very limited due to the relatively remote are
so tourismrelated litter (categorized in recreationa
litter) are encountered in very small quantities. Tourist
related recreational littershowed an increase in the
summer months'(Fig. 3) and especially in the 1st stat
which is used by tourists in the summer months due
its easy accessibility. The other recreational litter in tl
other sampling points that may have carried by tt
currernts and winds.

Smoking, hunting, industrial and agricultural relate
litter items were evaluated in other group due to vel
low proportion. Smoking related items (0.66%) w
found the highest percentage in spring. Simeonova et
(2017) reported that theigarette butts and filters were
the highest in the artificial polymer material categorie

guantitative distribution in the Bulgarian coast and tr

significant amounts of in the summer period wei
related to the recreational activities. Land huntin
related items (0.25%), the highest was autumn al
winter period and agricultural litter items (0.01%) wel
only found in winter season. Hunting is prohibited in tt
region and its surroundings due to being natur
protected area and there is no agricultural laimdthe
nearby of the region so this situation can be explain
with the transportation of litter items.

Globally, 80% of marine litter is originated from lar
based sources and remaining 20%. is originated fr
seabased sources (Trouwborst, 2011). The $ak u
one of the important fishing points in the region. In th
autumn and winter period fishery activities have bee
intensively carried out, there has been an increase
fishery related litter found on the coast (0.79%). Simi
results have also be&eobserved in the study of Terzi an
Seyhan (2017), especially during the fishing season
Septemberl May), the equipment used by fishermen
found in the coastal areas. Fisheries related itel

reported to comprise onlx1% of the litter in the SW

(Togu et al ,2013) and SE
2019)
Conclusion

In conclusion study results show that the coast

Sarit kum Lagoon exposed
marine litter pollution mainly originated from land
based sources. Foreign litter rgportion from
neighbouring countries had the vast majority on tf
beach in total foreign litter. Major rivers, currents, winc
and waves of the Black Sea could affect t
transportation of marine litter. Marine litter problem
requires crosdorder cooperdéion for the Black Ses
countries.

Litter items on beach are consist of mainly plastics |
many other studies in Black Sea. There has been

increase in the amount of plastic waste entering tt
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marine environment due to the increased use of plast
(Ryan & Moloney, 1993; Ryan, Moore, Franeker

Moloney, 2009). The enduringness and ascending us
of plastics make a major waste management proble
(Thompson et al., 2009). It is estimated that over
billion people globally still do not have access

adequate waste collection services and over 3 billic
people globally still do not have access to appropric
disposal facilities (Anonymous, 2017b). All countries
coastal areas are facing the marine litter problem a
unfortunately this has become a globpfoblem. In

order to find a solution to this problem in the world an
primarily in our country, a lot of monitoring anc
protection work has been done and will continue to k
done. The problem of marine litter can be dealt wil
efficaciously effective reary systems for litter from

domestic, fishing, maritime and touristic activities.

Acknowledgement

This study is financially supported by TUBITAK throi
the research project No: 115Y002. The ‘authors thank
H.C. Oztekin, M: Bagtikde

and U. Ozsandi kgt for t

study was presented as-an oral ,presentation wi
Turkish and English abstract in Turkish Marine Scie

Conference, 31 Ma@3 July 2016, AnkafBurkey.

References

Alkalay, R.,Pasternak, G., & Zask, A. (2007). Clezast
index—a ‘new approach for beach cleanlines
assessmentOcean & Coastal Management. 50(5), 352
362.
https://dx.doi.org/10.1016/j.0ocecoaman.2006.10.002

Andrady, A.L. (2011). Microplastics in the marine environme
Marine  Pollution  Bulletin,  62(8), 15961605.
http://dx.doi.org/10.1016/j.mapolbul.2011.05.030

Anonymous, 2015. Sinop directory of environmental a
forestry, Sinop Environmental

Condition Report 2015.

Anonymous, (2017a). Sinop directory of environmental a
forestry. Retrieved from:
http://bolge10.ormansu.gov.tr/10bolge/AnaSayfa/Kort
nan_Alanlarimiz/Tabiatikorumaalanlari/SarikumTKA.a
x?sflang=tr

Anonymous, (2017b). Marine Task Force Report. Rettie
from: http://marinelitter.iswa.org/marinetaskforce-
report-2017

Ant on, E. , Radu, G. , Tigal
(2013).The Situation Of Marine Litter Collected Durir
Demer sal Surveys in 201:
Area.Cercetdri Marine 43:350357.

Arthur, C. Baker, J., & Bamford, H. (eds). (2009). Proceedi
of the International Research Workshop on tr
Occurrence, Effects and Fate of Microplastic Mari
Debris. Sept41, 2008. NOAA Technical Memorandu
NOSOR&R30.

Aydi n, A, Guvenldeys, SAa.lH.
Influence of Land Use on Coastal Litter: An Approact
Identify Abundance and Sources. in the Coastal Are¢
Cilician Basin, TurkeyYurkish Journal of Fisheries and

Aquatic Science, 16, 2939.
https://dx.doi.org/10.4194/13022712v16_1_04
Ayt an, U., Valente, A., Se

B., Mazlum, R. E., & Agirbas, E. (208183t evaluation of
neustonic microplastics in Black Sea watavsirine
Environmental Research, 119, 2230.
http://dx.doi‘org/10.1016/j.marenvres.2016.05.009

Aytan, o U., Esensoy SahiBeach
litter on Saraykoy B sitg, ¢
composition, possible sources and associated organis
Turkish Journal of Fisheries and Aquatic Science, 20
http://dx.doi.org/10.4194/13032712v20_2_06

Bat., L , -Baki, OGZDI4k Geasonal Variations ¢
Sediment and Water Quality Correlated to LeéBased
Pollution Sources in the Middle of the Black Sea Co.
Turkey.International Journal of Marine Science, 4(12),
108-118.http://dx.doi.org/10.5376/ijms.2014.04.0012

Birkun A., J. & Krivokhizhin, S. (2006). Estimated level:
marine litter pollution in the Ukrainian Black Sea ar
coastal environment. Black Sea Ecosystem 2005
Beyond (Abstracts of the 1st Biannugati. Conf. BSC
Istanbul, Turkey,-80 May 2006). Istanbul, 220 pp.

Br at e, | . L. N., Eidsvol |l ,
(2016). Plastic ingestion by Atlantic cod (Gadus morh
from the Norwegian coastMarine Pollution Bulletin,
112: 105-110.
http://dx.doi.org/10.1016/j.marpolbul.2016.08.034

BSC (2009Marine litter in the Black Sea Region: A review
the problem. Black Sea Commission Publications-200
Istanbul, Turkey, 148m

CIESM (2014). Marine litter in the Mediterranean and Ble
Seas. CIESM Workshop Mon
180 p., CIESM Publisher, Monaco.

Cole, M., Lindeque, P., Halsband, C., & Galloway, T. S. (2
Microplastics as contaminants in the magin
environment: A reviewMarine Pollution Bulletin, 62,
2588-2597.
http://dx.doi.org/10.1016/j.marpolbul.2011.09.025

Derraik, J. G. B. (2002)he pollution of the marine
environment by platic debris: a review.Marine
Pollution Bulletin, 44, 842852.
http://dx.doi.org/10.1016/S0025326X(02)0022%

EPA, (2011Marine Debris in the North Pacific: A summary
existing informatn and identification of data gaps
Environmental Protection Agency Pasif
Southwest/region 9, 75 Hawthorne Street San Francis
CA 941053901

Esensoy $Sahin, F.B., Kar ac
Karadeni z Rize Sar aydqubte


https://dx.doi.org/10.1016/j.ocecoaman.2006.10.002
http://dx.doi.org/10.1016/j.marpolbul.2011.05.030
http://bolge10.ormansu.gov.tr/10bolge/AnaSayfa/Korunan_Alanlarimiz/Tabiatikorumaalanlari/SarikumTKA.aspx?sflang=tr
http://bolge10.ormansu.gov.tr/10bolge/AnaSayfa/Korunan_Alanlarimiz/Tabiatikorumaalanlari/SarikumTKA.aspx?sflang=tr
http://bolge10.ormansu.gov.tr/10bolge/AnaSayfa/Korunan_Alanlarimiz/Tabiatikorumaalanlari/SarikumTKA.aspx?sflang=tr
http://marinelitter.iswa.org/marine-task-force-report-2017
http://marinelitter.iswa.org/marine-task-force-report-2017
https://dx.doi.org/10.4194/1303-2712-v16_1_04
http://dx.doi.org/10.1016/j.marenvres.2016.05.009
http://dx.doi.org/10.4194/1303-2712-v20_2_06
http://dx.doi.org/10.5376/ijms.2014.04.0012
http://dx.doi.org/10.1016/j.marpolbul.2016.08.034
http://dx.doi.org/10.1016/j.marpolbul.2011.09.025
http://dx.doi.org/10.1016/S0025-326X(02)00220-5

Turk. J. Fish.& Aquat. Sci. 20(3), x-x

Research, 1(3), 127135.
http://dx.doi.org/10.3153/AR18014

Galgani F., Hanke G., Werner, S. & De Vrees, L. (2013). M
litter within the European Marine Strategy Framewol
Directive.ICES Journal of Marine Science, 70(6), 1055
1064.https://dx.doi.org/10.1093/icesjms/fst122

Gregory, M.R., & Ryan, P.G. (1997). Pelagic plastics and «
seaborne persistent synthetic debris: a revieof
Southern Hemisphere perspectives. In: Coe, J.
Rogers, D.B. (Eds.), Marine Debrources, Impacts
and Solutions. Spring&ferlag, New York, pp. 466.
https://dx.doi.org/10.1007/9781-4613-84861_6

Isobe, A., Uchiyamilatsumoto, K., Uchida, K, & Tokai, -
(2017). Microplastics in the Southern Oceamarine
Pollution Bulletin, 114(1):623626.
http://dx.doi.org/10.1016/j.mapolbul.2016.09.037

Ivanov, V.A., & Belokopytov, V.N. (2013). Oceanography of
Black Sea. National Academy of Science of Ukra
Marine Hydrophysical Institute, Sevastopel.210 p.
ISBN 97866-02261655

Jambeck, J. RGeyer, R. C., Wilcox, T. R. Siegler, M. Perryn
A. Andrady, R. Narayan, & Law, K. L. (2015). Plastic w
inputs from land into the oceanScience, 347(6223),
768-770.http://dx.doi.org/10.1126/kcience.1260352

Kor ot aev, G. , O§uz, T., N i
Seasonal, interannual, and mesoscale variability of 1
Black Sea upper layer circulation derived from altimet
data. Journal of Geophysical Research, 108(C4), 3122.
https://dx.doi.org/10.1029/2002JC001508

Lebreton, L. C. M., J. Van Der Zwet, J. Damsteeg, B. SI
Andrady, & Reisser, J. (2017). River plastic emission
t he wor | dNatsre Conemeirdcatisns, 8, F10.
http://dx.doi.org/10.1038/ncomms15611

Moncheva, S., Stefanova, K., Krastev, A., Apostolov A. B:
Sezgin, M., Sahin, F. & Timofte, F. (2016). Marine Li
Quantification in the Black Sea: AloP Assessment.
Turkish Journal of Fisheries and Aquatic Sciences, 16:
213218. http://dx.doi.org/10.4194/13032712
vi6_1_22

MSFD Technical Subgroup on Marine Litter (2013). Guide
on Monitoring of Marine Litter in European Sea
Luxembourg, Publications Office of the European Uni
2013. 124 pp.

Official Journal of<the European Union. 25.06.20(
DIRECTIVES DIRECTIVE 2008/56/EC OF THE EUI
PARLIAMENT AND OF THE COUNCIL of 17 June
establishing a framework for community action in th
field .of ‘'marine environmental policy (Marine Stratec
Framework Directive). L 164,-19.

Official Journal’ of the European Union. 2.9.201
COMMISSION DECISION of 1 September 2010 on cr
and methoddogical standards on good environment:
status of marine waters. 2010/477/EU, L 232;24

Oguez, T . ;Riz2dlg P.,@Docélowt HW., & Murray, J.!
(2002). Interdisciplinary Studies Integrating The Bla
Sea Biogeochemistry and Circulation Dynami
Oceanography, 15, 3.

Oztekin, A., & Bat, L. (2
i nceburun Coast i nintdmnbtienalS
Journal of Environment and Geoinformatics (I/JEGEO). 4,
3. https://dx.doi.org/10.30897/ijege0.348763

Oztekin, A, & Bat, L. (2
Water: A Preliminary Study from Sinop Sarikum Coas
the Southern Black Se@urkish Journal of Fisheries and

Aquatic Sciences, 17, 14311440.
https://dx.doi.org/10.4194/130R712v17_6_37

Plastic Europe (2016). Plastiesthe Facts. An analysis o
European plastics production, demand and waste da
Retrived fromhttp://www.plasticseurope.org

Retama, |., Jonathan, M.P., Shruti, V.C., Velumani, S., S¢
S. K., Roy, P -Espibosa, RF. R@ld
Microplastics in tourist beaches of Huatulco Bay, Pac
coast of southern Mexico.Marine Pollution Bulletin,
113(%2):5306-535.
https://dx.doi.org/10.1016/j.marpolbul.2016.08.053

Ryan P.G. & Moloney C. L. (1993). Marine litter ket
increasing. Nature 361, 23.
https://dx.doi.org/10.1038/361023a0

Ryan, P. G., Moore, C. J., van Franeker, J. A.; & Moloney,
(2009). Monitoring the abundance of plastic debris in tl
marine environmentPhilosophical Transactions of the
Royal Society B: BiologicalSciences, 364(1526), 1999
2012.https://dx.doi.org/10.1098/rstb.2008.0207

Sheavly, S. B. (2007). National Marine Debris Monitr
Program: Final -Bgram_ Report, Data Analysis an
Summary. Prepared. for U.S.Environmental Protecti
Agency by  Ocean Conservancy, Grant Num
X8305340102. 76 p.

Simeonova, A., Chuturkova, R., & Yaneva, V. (2017). Sea
dynamics of marine litter along the Bulgarian &l&ea
coast. Marine Pollution Bulletin. 119 (1), 11418.
https://dx.doi.org/10.1016/j.marpolbul.2017.03.035

Suaria, G., Melint®obrinescu, M.C., lon, G. & Aliani, S. (201
First observations on the abundance and composition
floating debris in the NorttWestern Black Sea/arine
Environmental Research 107:4549.
http://dx.doi.org/10.1016/j.marenvres.2015.0811

Terzi, Y., & Seyhan, K. (201S¢asonal and spatial variation
of marine litter on the soutkeastern Black Sea coas
Marine  Pollution  Bulletin.  120(%2), 154158
https://dx.doi.org/10.1016/j.marpolbul.2017.04.041

Thompson R. C., Moore C. J., vom Saal F. S., & Swan
(2009). Plastics, the environment and human heal
current consensus and future trendsRhilosophical
Transactions of the Royal Society B, 364, 21532166.
http://dx.doi.org/10.1098/rstb.2009.0053

Thompson, R., La Belle, B.E., Bouwman, H., & Neretir
(2011).Marine debris: defining a global environment:
challenge. GEF Council Meeting May 2426, 2011
Washingon, D.C.

Topcu, E. N., & Ozturk, B. (2010). Abundance and compos
of solid waste materials on the western part of th
Turkish Black Sea seabeduatic Ecosystem Health &
Management, 13(3):30%306.
https://dx.doi.org/10.1080/14634988.2010.503684

Topcu, E. N., Tonay, A. M., Dede, A., Ozturk, A. A., & Oztu
(2013). Origin and abundance of marine litter alor
sandy beaches of the Turki$Vestern Black Sea Coas
Marine  Environmental  Research, 85, 2128.
https://dx.doi.org/10.1016/j.marenvres.2012.12.006

Trouwborst, A. (2011). Managing Marine Litter: Exploring t
Evolvihg Role of International and European Law
Confronting a Persistent Environmental Probler
Merkourios International and European Environmental
Law, 27(73), 418.

UNEP. (2005). Marine Litter, An Analytical Overvignited
Nations Environment Programmeaixbbi. 58 pp.

UNEP. (2009). Marine Litter: A Global Challengeited
Nations Environment Programme, Nairab2 pp.


http://dx.doi.org/10.3153/AR18014
https://dx.doi.org/10.1093/icesjms/fst122
https://dx.doi.org/10.1007/978-1-4613-8486-1_6
http://dx.doi.org/10.1016/j.marpolbul.2016.09.037
http://dx.doi.org/10.1126/science.1260352
https://dx.doi.org/10.1029/2002JC001508
http://dx.doi.org/10.1038/ncomms15611
http://dx.doi.org/10.4194/1303-2712-v16_1_22
http://dx.doi.org/10.4194/1303-2712-v16_1_22
https://dx.doi.org/10.30897/ijegeo.348763
https://dx.doi.org/10.4194/1303-2712-v17_6_37
http://www.plasticseurope.org/
https://dx.doi.org/10.1016/j.marpolbul.2016.08.053
https://dx.doi.org/10.1016/j.marpolbul.2016.08.053
https://dx.doi.org/10.1038/361023a0
https://dx.doi.org/10.1098/rstb.2008.0207
https://dx.doi.org/10.1016/j.marpolbul.2017.03.035
http://dx.doi.org/10.1016/j.marenvres.2015.03.011
https://dx.doi.org/10.1016/j.marpolbul.2017.04.041
http://dx.doi.org/10.1098/rstb.2009.0053
https://dx.doi.org/10.1080/14634988.2010.503684
https://dx.doi.org/10.1016/j.marenvres.2012.12.006

Turk. J. Fish.& Aquat. Sci. 20(3), x-x

Wang, W., Ndungu, A.W., Li, Z. & Wang, J. (2017). Micropla
pollution in inland freshwaters of China: A case study
urban surface aters of Wuhan, Chingcience of The
Total Environment, 575:13691374.
https://dx.doi.org/10.1016/j.scitotenv.2016.09.213

Williams, A.T. Simmons, S.&.Fricker, A. (1993). Géhore
sinks of marine litter: a new problemJarine Pollution

Bulletin, 26(7), 404405.
https://dx.doi.org/10.1016/0025326X(93)9019M
Visne, A. ®lasBcaPollutionLin Singp2Sariki

Lagoon Coast in the Southern Black SHah CIESM
Congress (The Mediterranean Science Commissio
September 2016, KieGermany.


https://dx.doi.org/10.1016/j.scitotenv.2016.09.213
https://dx.doi.org/10.1016/0025-326X(93)90192-M

Turk. J. Fish.& Aquat. Sci. 20(3), x-x

Table 1.Classification of beaches according to Clean Coast Index (Alkalay et al., 2007)

Numeric Index

Coast Index

Explanation

0-0.1 parts/n?
0.1-0.25 parts/n?
0.25-0.5 parts/nt
0.5-1 parts/n?
More than 1 part/n?

Very clean
Clean
Moderate

Dirty
Extremely dirty

no litter is seen

no litter is seen over a large area
afew pieces of litter can be detected
a lot of litter on the shore

most of the shore is covered with litter
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Table 2.Usage types of litter items on the coast and their material types

Gl/ Cl/ Pap/C

P! Ce Tex d

PW Me Rub Un

Mixed packaging litter food packaging and containers, beverdgstles
and lids, general packaging materials - - - -

Recreational litter tourism related items (sun cream containers etc.)
balloons, toys etc.

Fisheries related litter nets, ropes, buoys, sinker etc.

Domestic litter domestic utensilhousehold use materials
(furniture parts, hangers, bulbs etc.) and personal
use products (clothes, shoes and slippers,-hair
combs and hairpins and sanitary items etc.)

Construction related litter pipe parts, dust maskpaint-brushes and-rollers
etc. - - - -

Medical related litter medical items such as serum bottles, injectors ant
needles, medicine bottles and capsules etc.

Unclassified litter materials cannot be estimated resources (broken
materialsespecially plastic pieces)

Others smoking (cigarette butts, lighters, cigarette packs)
hunting (shot shells), industrial (machine il
containers and lids), agricultural (pesticide
containers), mining activities (explosive activators
related litter items etc.

*Pl: plastic, Gl/Ce: glass/ceramic, Cl/Tex: cloth/textile, Pap/Cd: paper/cardboard, PW: processed wood, Me: metal, &ylandibin: unidentifiable

2
2
Z
Z

Zz 2
P
P4

Z
2
2
2
2

>

2
Z

>

Z
Z
pa
Z
z
z
z
z

z
Z

Published by Central Fisheries Research Institute (SYMaEzon, Turkey in cooperation with Japan International Cooperation Agency (JICA), Japan
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Table 3.Seasonal marine litter densities and beach cleanliness assessment according to CCl index

Seasonal mean

Season items/m? g/m? CCl index
swept area- m?

Spring 2.352+x1, 41. 357172425
Summer 1.294x0, 27. 244 +828812

Extremely
Autumn 1.033x0, 19. 102+21512 J

irty
Winter 1.370x0, 39.913+£2777.75
MeansD( 1.512+0. 31. 875=*1 973.8364.66

Published by Central Fisheries Research Institute (SYWAEBzon, Turkey in cooperation with Japan International Cooperation Agency (JICA), Japan
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Table 4 Beach litter densities in Black Sea coasts

Density Density Plastic ratio

Region . References
(items/mP) (g/ m2) (%)

Southern Black Sea ]
1.51°0.58 31.90+% 9561 This study

Turkey Sinogsar 1 kum

SouthWestern Black Sei
) 0.88°0.95 - 91 Topcu et al
Turkey I stanb

SouthEastern Black Se
0.16+0.0 3.35=+1

Turkey Sinop, Samsun, Rize, >61.65 Terzi and Seyhan, 2017
(0.030.58) (0.44 14.74)
Trabzon coast
Western Black Sea 0.0587+0
- 84.3 Simeonova et al., 2017
Bulgarian coast 0.1343=%0
SouthEastern Black Sea
2.10 1. 21.11 92 Aytan etal., 2019

TurkeyRiz&ar ay k oy
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Figure 1Study AreeSi nop Sar 1 kum Lagoon
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Figure 2 Distribution of marine litter densities in seasons and stations (iteris/m
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Figure 3 Classification of marine litter according to usage areas
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Figure 4 Current and wind directions of sampling area (current directions adapted from Korotaev et al., 2003)



