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ABSTRACT

Illegal, Unreported, and Unregulated (IUU) fishing is one of the major threats to the sustainability
of marine resources. It disrupts the balance of ecosystems and leads to substantial economic losses.
This study aims to analyze inspection activities conducted in the Sea of Marmara, one of the most
important Turkish fishing grounds, between 2017 and 2022, and to assess the on-site impact of the
2020 amendment to Fisheries Law No. 1380. A total of 10,599 fisheries violations were examined
within the scope of the study, based on data obtained from the Ministry of Agriculture and Forestry
and the Turkish Coast Guard Unit. The findings indicate that the number of violations, which
showed an increasing trend during the 2017-2019 period, declined markedly after 2020, when
penalties were intensified, and inspection efforts were strengthened (7,202 violations in 2017—
2019; 3,397 violations in 2020-2022) and in terms of the distribution of violations by fishing
method, purse seine fisheries ranked first (63.63%), followed by diving-based mussel fishery
(14.61%) and trawl fisheries (10.25%). Among the confiscated products, Mediterranean mussel
accounted for the highest proportion (82.48%). In conclusion, while the deterrent effect of legal
regulations has increased, a multidisciplinary approach is needed to combat IUU fishing in sensi-
tive ecosystems such as the Sea of Marmara. This approach should include stricter controls at
landing points, the effective use of electronic monitoring systems, and enhanced public awareness.
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Introduction

Marine fisheries constitute a critical source of food for bil-
lions of people worldwide, while also serving as a fundamen-
tal pillar of livelihoods, culture, and social well-being. There-
fore, ensuring the sustainability of this sector is not only an
environmental necessity but also a strategic policy impera-
tive. According to data from the Food and Agriculture Organ-
ization of the United Nations (FAO, 2024), global aquatic
food production reached 223.2 million tonnes in 2022, with a
first-sale value of approximately $ 472 billion. At the primary
production stage, the sector employs around 61.8 million peo-
ple, and it is estimated that at least 600 million individuals
partially depend on aquatic food systems for direct consump-
tion, employment, trade, and/or export activities (FAO,
2022). Aquatic foods supplied at least 20% of the animal pro-
tein intake for approximately 3.2 billion people in 2021.
However, only 64.5% of marine fish stocks are exploited at
biologically sustainable levels, while 35.5% are overfished,
with this proportion continuing to increase at an annual rate
of approximately 1% (Sharma et al., 2025). This situation has
been highlighted as a matter of serious concern, and in line
with the objectives of the United Nations, the urgent strength-
ening of effective management mechanisms across all fishery
activities has been emphasized (FAO, 2022). From an eco-
nomic perspective, aquatic food systems play an important
role in sustaining the livelihoods of coastal communities.
Nevertheless, contemporary fisheries resources are under in-
creasing pressure from climate change, pollution, and biodi-
versity loss, in addition to overfishing and unsustainable
practices such as Illegal, Unreported, and Unregulated (IUU)
fishing. These pressures also pose significant challenges to
scientific processes, generating uncertainties in data collec-
tion, stock assessment, and reference point interpretation.
This makes it more difficult to make effective management
decisions.

IUU fishing is a serious global problem with significant eco-
nomic, social, and environmental impacts (Agnew et al.,
2009; Spijkers et al., 2019; Sumaila et al., 2020). It under-
mines national interests (Sumaila et al., 2006), adversely af-
fects marine ecosystems (Pitcher et al., 2002; Sumaila et al.,
2020), contributes to the overexploitation of fish stocks
(Plagényi et al., 2011), entails substantial management and
enforcement costs (Temple et al., 2022), and may, in some
cases, be associated with organized crime (Erceg, 2004; Lid-
dick, 2014; Haenlein, 2017; Chapsos & Hamilton, 2018). Ac-
cording to data from the United Nations, I[UU fishing is esti-
mated to account for an annual catch volume of between 11
and 26 million tonnes, with an associated economic value
ranging from $ 10 to 23 billion (Agnew et al., 2009). Such
activities not only undermine sustainable fisheries policies
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but also threaten the livelihoods of legally operating fishers
and the economic stability of coastal regions (Pitcher et al.,
2002; Whitlow, 2004; Le Gallic & Cox, 2006). Therefore,
there is a clear need to better understand the nature and mag-
nitude of both the direct and indirect impacts of IUU fishing.

Tiirkiye, owing to its geographical position surrounded by
seas on three sides and its four seas exhibiting distinct eco-
system characteristics, the Black Sea, the Sea of Marmara,
the Aegean Sea, and the Mediterranean Sea, possesses a high
potential for fisheries and aquaculture activities. In 2024, to-
tal aquatic production in Tiirkiye reached 933,119 tonnes,
comprising 355,995 tonnes of capture fishery (38.15%) and
577,124 tonnes of aquaculture production (61.85)
(TURKSTAT, 2024).

The Sea of Marmara is one of the most important fishing
grounds in Tiirkiye, ranking second after the Black Sea in
terms of national fisheries production. It is a strategic inland
sea located between the Black Sea and the Aegean Sea, con-
necting these two marine systems through the Istanbul Strait
and the Canakkale Strait. Owing to the influence of Black
Sea—origin surface waters and Mediterranean-origin deep
waters (Besiktepe et al., 1994), the Sea of Marmara provides
optimal thermal and salinity conditions for marine organisms
(Yiiksek, 2013; Yildiz & Karakulak, 2016). This unique geo-
graphical and hydrographic setting renders the Sea of Mar-
mara significant in terms of both biodiversity and fisheries
activities; however, it also results in a fragile ecosystem struc-
ture due to intense anthropogenic pressure, heavy maritime
traffic, and multiple environmental stressors. From this per-
spective, the Sea of Marmara is unequivocally regarded as
one of the most severely impacted ecosystems among the ge-
ographical subregions of the Mediterranean Sea as a conse-
quence of human-induced pressures (Saygu et al., 2023).

Fisheries in the Sea of Marmara are generally concentrated
on coastal fishing activities targeting demersal species and
purse seine fisheries targeting pelagic fish that largely under-
take seasonal migrations (Zengin, 2017; Karakulak et al.,
2024). Due to the ecological sensitivity of this marine area,
trawl fishing has been prohibited since 1971 under Fisheries
Law No. 1380. However, beam trawl gear is permitted exclu-
sively for shrimp fishing. As of 2024, a total of 2,640 regis-
tered fishing vessels operate in the region. Of these, small-
scale fishing vessels account for 87.23%, while industrial
fishing vessels constitute 12.77% of the fleet (TURKSTAT,
2024).

Total fisheries landings increased from 17,771 tonnes in 1970
to 67,840 tonnes in 1988 and reached 83,293 tonnes in 1999
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in the Sea of Marmara. However, the total catch declined to
35,207 tonnes in 2024 (TURKSTAT, 2024). Overall, a con-
tinuous decreasing trend has been observed since the early
2000s. Fishing activities in the Sea of Marmara are concen-
trated within a more limited spatial area compared to those in
the Black Sea and the Aegean Sea, resulting in a relatively
higher spatial fishing pressure. In addition, increasing anthro-
pogenic pressures in recent years have negatively affected bi-
odiversity, leading to both ecological and economic losses
(Saygu et al., 2023). Consequently, the status of fish stocks
in the Sea of Marmara has raised serious concerns regarding
sustainability. The Sea of Marmara is currently under signif-
icant pressure from overfishing, habitat degradation, pollu-
tion, and the impacts of climate change (FAO, 2023)

Anthropogenic pressures have led to an increase in excessive
algal blooms and the periodic occurrence of mucilage events
in the Sea of Marmara (Aktan et al., 2008; Tifekei et al.,
2010; Balkis-Ozdelice et al., 2021). In addition, increasing
sea temperatures associated with climate change have been
recorded (Kokal et al., 2023), while eutrophication levels
have increased (Ediger et al., 2016). Species sensitive to pol-
lution have either disappeared from the Sea of Marmara or
have shown marked declines (Ulman et al., 2020; Kabasakal
& Karakulak, 2025; Uzer, 2025). Furthermore, increases
have been observed in jellyfish abundance and in the number
of invasive species (Isinibilir et al., 2010; Isinibilir et al.,
2015; Oztiirk & Albayrak, 2016; Taskin, 2016; Karakulak et
al., 2020), while fisheries resources have been subject to se-
vere overexploitation (Saygu et al., 2023; Karakulak et al.,
2024). These environmental and ecological changes nega-
tively affect fisheries activities in the Sea of Marmara and
lead to significant economic losses (Karakulak et al., 2023).

Fisheries in the Sea of Marmara exhibit a structure that poses
significant risks to sustainability due to ecological sensitivity,
intense fishing pressure, environmental pollution, and the
presence of IUU fishing activities. The socio-economic struc-
ture of the region also plays a determining role in the increas-
ing fishing pressure. The dense population surrounding the
Sea of Marmara, particularly in Istanbul, increases the de-
mand for fish and other aquatic species, thereby encouraging
fishing activities that are conducted both professionally and,
at times, informally or outside official records. Moreover, the
Sea of Marmara functions as a major hub for the transporta-
tion, storage, and marketing of marine species within Turkish
fisheries. This characteristic makes the detection and moni-
toring of IUU fishing activities more complex. Fisheries man-
agement and enforcement are carried out within the frame-
work of national legislation under the coordination of the
Ministry of Agriculture and Forestry. In this context, moni-
toring, control, and surveillance activities are conducted by

the Turkish Coast Guard Unit, marine police units, and pro-
vincial/district directorates of agriculture and forestry (Tarim
ve Orman Bakanligi, 2023). Therefore, a comprehensive ex-
amination of fisheries activities in the Sea of Marmara from
the perspectives of enforcement effectiveness and compli-
ance levels is of considerable importance.

In Turkiye, only a limited number of studies have addressed
IUU fishing (Alkan, 2000; Cesmeliler, 2007; Oztiirk, 2015;
Oztiirk & Uzer, 2016; Zengin et al., 2017; Karabacak, 2019;
Tanriverdi, 2001). In this study, IUU fishing activities de-
tected as a result of inspection operations carried out between
2017 and 2022 in the Sea of Marmara by the Ministry of Ag-
riculture and Forestry and the Turkish Coast Guard Unit were
examined. In addition, the effects of the amendments made to
Fisheries Law No. 1380, published in the Official Gazette of
the Republic of Tiirkiye on 22 November 2019 (No. 30956)
and entering into force on 1 January 2020, as well as the de-
cisions aimed at preventing illegal fishing, were evaluated
through statistical analyses. This study aims to fill an im-
portant gap in the literature by providing insights into the spa-
tial distribution of IUU fishing, inspection intensity, types of
violations, and compliance dynamics in the Sea of Marmara.

Materials and Methods

The Sea of Marmara is the northeastern extension of the Med-
iterranean ecosystem and is defined as a geographical sub-
area (GSA) 28 (GFCM, 2018). The Sea of Marmara is a semi-
enclosed basin with an area of 11,500 km? and a maximum
depth of 1390 m (Besiktepe et al., 1994). Due to its unique
physical, chemical, and biological characteristics, it has been
identified as a marine biodiversity hotspot (Ozsoy & Unliiata,
1997; Tarkan et al., 2006). The Sea of Marmara has histori-
cally been considered one of the most productive fishing
grounds in Tiirkiye (Yildiz & Karakulak, 2016).

Information on violations corresponding to the definition of
IUU fishing in the Sea of Marmara during the 2017-2022 pe-
riod was obtained from the official records of the Ministry of
Agriculture and Forestry and the Turkish Coast Guard Unit.
For this purpose, raw data on fisheries violations were col-
lected from the regional units of these institutions located in
the provinces of Balikesir, Bursa, Canakkale, Istanbul,
Kocaeli, Tekirdag, and Yalova. The following analyses were
conducted: (1) identification of the fishing methods involved
in IUU fishing activities and determination of their percent-
age contributions to the total number of violations; and (2)
assessment of regional and overall annual differences in the
identified IUU fishing activities. The significance of differ-
ences in the number of total violations by province and by
year was analyzed using the chi-square test. In addition, the
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presence of increasing or decreasing trends in the total num-
ber of violations by province and year was evaluated using
the Mann—Kendall trend test. The significance of the annual
distribution of fisheries violations in the Sea of Marmara ac-
cording to the articles of Fisheries Law No. 1380, as well as
the annual distribution of confiscated fishing gear recorded
during inspection activities, was also assessed using the chi-
square test and the test was performed using the R statistical
software (R Core Team, 2024), while the Mann—Kendall test
was conducted using the PAST statistical package (Hammer
et al., 2001). In the Mann—Kendall trend test, the S statistic
(trend sum) indicates an increasing (positive value) or de-
creasing (negative value) trend. Statistical significance was
accepted at p < 0.05.

Results and Discussion

The total of 10,599 fisheries violations detected through in-
spection and control activities conducted by two institutions
in the Sea of Marmara were examined, and a statistically sig-
nificant difference was identified in the number of violations
among years (H-test, y*> = 2905.60, df = 5, p = 2.2e—16 <
0.05). While the number of violations generally increased be-
tween 2017 and 2020, a declining trend was observed after
2020. The highest proportion of violations occurred in Istan-
bul (57.53%), followed by Bursa (14.71%), Canakkale
(7.75%), Balikesir (6.11%), Kocaeli (4.85%), Tekirdag
(4.79%), and Yalova (4.25%) (Figure 1). While the number
of violations in Istanbul and Yalova provinces showed a no-
table decrease after 2020, a substantial increase was observed
in Kocaeli. Overall, violation numbers along the northern
coasts of the Sea of Marmara exhibited a decreasing trend,
whereas an increasing trend was observed along the southern
coasts. The observed increasing and decreasing trends in fish-
eries-related penalties in the northern and southern regions of
the Sea of Marmara, respectively, can be attributed to differ-
ences in inspection efforts. Since 2020, the number of inspec-
tions has increased more substantially in the northern Sea of
Marmara. In contrast, the increase in inspection frequency in
the southern Sea of Marmara has remained comparatively
limited.

Fisheries Violations

In order to combat IUU fishing in the seas of Tiirkiye, amend-
ments to Fisheries Law No. 1380 were enacted in 2019. Fol-
lowing this update, the Ministry of Agriculture and Forestry
began confiscating the fishing gear and vessels used by fish-
ers engaged in illegal fishing activities, and administrative
fines were also increased. When fisheries violations were ex-
amined by province in the Sea of Marmara, it was observed
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that the number of violations was relatively high in all prov-
inces except Kocaeli during the 2017-2019 period, whereas
a decline occurred between 2020 and 2022. In contrast, in
Kocaeli province, the total number of fisheries violations in-
creased from 207 during 2017-2019 to 307 during 2020—
2022 (Figure 2).

Furthermore, the results of the Mann—Kendall trend analysis
indicated a decreasing trend in the total number of fisheries
violations across the Sea of Marmara during the 2017-2022
period; however, this trend was not statistically significant (S
=—1, p>0.05). At the regional level, a slight but statistically
non-significant increasing trend was observed in the Balikesir
region (Mann—Kendall test, S = 1, p > 0.05). In addition, the
increase in violations observed in the Kocaeli region during
the 20202022 period corresponded to a statistically signifi-
cant upward trend (Mann—Kendall trend test, S=11, p <0.05,
p =0.028). In the remaining regions, the number of violations
exhibited decreasing trends; however, this decline reached
statistical significance only in the Canakkale region (Mann—
Kendall trend test results: Bursa, S=-5, p > 0.05; Canakkale,
S=-13, p<0.05; Istanbul, S=—1, p > 0.05; Yalova, §=-5,
p>0.05).

When inspection and control activities along the northern
coasts of the Sea of Marmara increased in a linear manner, a
corresponding decrease in the number of violations classified
as IUU fishing was observed (Figure 3). This finding indi-
cates that while legal regulations play a critical role in pre-
venting [UU fishing activities, they are not sufficient as a
stand-alone instrument. In addition to the legislative amend-
ment introduced in 2019, other factors likely influenced this
outcome, including behavioral responses of fishers engaged
in illegal activities (e.g., spatial displacement or changes in
fishing methods) and the operational capacity of enforcement
institutions responsible for monitoring and control (e.g., per-
sonnel, equipment, and inter-agency coordination). Con-
versely, along the southern coasts of the Sea of Marmara, par-
ticularly in areas including the Bursa and Balikesir coasts,
where inspection intensity remained relatively stable, an in-
crease in the number of violations was recorded. Understand-
ing the underlying causes of this spatial inconsistency is es-
sential for improving strategies to combat [UU fishing (Fig-
ure 4). The increase in the number of violations along the
southern coasts of the Sea of Marmara, particularly in Bursa
and Balikesir, can be explained by the spatial displacement of
illegal activities when considered alongside the relatively
limited increase in inspection intensity compared to other
provinces. The tendency of fishers operating in areas with
heightened enforcement pressure to shift toward locations
where monitoring is perceived to be lower (spatial displace-
ment) constitutes a key behavioral adaptation mechanism
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identified in the IUU fishing literature. In this context, spatial
differences in violation rates should be evaluated not only in
relation to inspection intensity, but also with regard to the re-
gional distribution of enforcement pressure and the behav-
ioral responses of fishers.

Violations of the Fishing Gears

When fisheries violations were evaluated according to fishing
methods, violations associated with purse seine fishing
ranked first, accounting for 63.63% of all cases. These were
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followed by mussel fishing conducted by diving with surface-
supplied air systems (14.61%), trawl fishery (10.25%), recre-
ational fishing violations (8.20%), dredge (0.58%), gillnet
(0.57%), and beach seine (0.25%) (Table 1).

Purse seine fishing violations were most frequently recorded
in fishing grounds around the Istanbul Strait, as well as along
the coasts of Bursa and Canakkale. Violations involving
light-assisted fishing were particularly concentrated in Istan-
bul (57.93%), Bursa (18.51%), and Canakkale (8.44%).
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Figure 1. Number of fisheries violations (2017-2022) in the Sea of Marmara by province

Fisheries violations

Yalova B

Tekirdag .

Kocaeli

Tt o U |
Canakkale S

Bursa meme—

Balikesir

0 1000 2000 3000 4000
2020-2022 = 2017-2019

5000 6000 7000

B Total number of violations

Figure 2. Fisheries violations detected in the Sea of Marmara before (2017-2019) and
after (2020-2022) the amendment of the Fisheries Law
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Illegal fishing activities were carried out both using fishing
vessels with surface-supplied air diving systems and from
shore without vessels using compressor-powered air supply
systems. In vessel-based activity, divers are supplied with
continuous air through compressors powered by the vessel’s
engine. In contrast, shore-based activity generally relies on
compressor systems powered by gasoline generators. In ad-
dition to surface-supplied air systems, self-contained under-
water breathing apparatus (SCUBA) diving is also widely
used, particularly in the Istanbul Strait. Although SCUBA
diving provides a more limited air capacity compared with

diving systems, one of its main advantages is that divers en-
gaged in illegal activity can quickly retreat to vehicles wait-
ing onshore, facilitating rapid escape. Both air-assisted and
SCUBA-based mussel fishing activities are particularly in-
tensive in the Istanbul Strait. Following the 2019 amendment
to Fisheries Law No. 1380, confiscation of fishing equipment
used by unlicensed divers engaged in fishing activities was
initiated. When the data were examined with 2020 taken as a
reference year, the number of detected illegal mussel fishing
cases was observed to increase.
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Figure 3. Number of fisheries violations and inspections in the Sea of Marmara
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Table 1. Violations by province according to fishing methods
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Recreational  Setnet Purse Diving Bottom Beach Dredge Other Total
Fishing seine Trawl seine
Balikesir 75 0 377 88 44 20 2 42 648
Bursa 105 0 1248 160 20 1 25 0 1559
Canakkale 71 14 569 103 22 5 23 15 822
[stanbul 455 16 3907 723 900 0 5 92 6098
Kocaeli 56 6 153 253 13 0 4 29 514
Tekirdag 83 22 342 27 30 0 0 4 508
Yalova 24 2 148 195 57 0 3 21 450
Total 869 60 6744 1549 1086 26 62 203 10.599

All trawl fishing activities are prohibited in the Sea of Mar-
mara and in the Turkish Straits System (Anonymous, 1971).
Fishing resources obtained through illegal trawl fishing in
these areas and detected during landing are confiscated to
prevent their entry into the market. According to regulations
issued by the General Directorate of Fisheries and Aquacul-
ture, fishing vessels with a length of 12 m or more are per-
mitted to land their catches only at designated ports, many of
which are operated by fisheries cooperatives. Investigations
indicate that all trawl fishing violations were carried out by
unlicensed vessels. In accordance with the provisions of Fish-
eries Law No. 1380, confiscated illegal trawl vessels were
generally smaller than 12 m in length. Such small-scale ves-
sels are capable of landing their catches at various ports, nat-
ural shelters, or slipways without attracting attention. Trawl
violations were most frequently recorded along the coasts of
Istanbul (82.88%), followed by Yalova (5.25%) and Balikesir
(4.05%). Vessels used in bottom trawl operations were gen-
erally constructed from metal and had engine power ranging
from 70 to 400 BHP, depending on vessel size. In deeper wa-
ters requiring greater fishing effort, vessels of larger sizes and
higher engine capacities were observed. Illegal trawling ac-
tivities in the Sea of Marmara are concentrated along provin-
cial coastlines, particularly in Istanbul (27%), followed by
Canakkale, Balikesir, and Bursa. A significant proportion of
these activities is carried out by small-scale vessels, typically
under 12 meters in length, that lack official trawling licenses.
This structure, referred to as a “network” (“sebeke’), operates
with low visibility in coastal waters, thereby contributing to
the concentration of illegal trawling activities, particularly in
nearshore areas (Karabacak & Deval, 2023).

Along the southern coasts of the Sea of Marmara, illegal fish-
ing activities using beach seine were recorded along the
coasts of Balikesir and Bursa. The use of beach seine was also
detected along the Tekirdag coast in the northern Marmara
region. In addition, illegal shrimp fishing using beam trawl
continues along the Tekirdag coast. Another notable issue is
the fishing of shellfish using hand-operated dredges along

various parts of the Marmara coastline. While sand clam fish-
ing is prominent along the coasts of Canakkale, Balikesir, and
Bursa, fishing of wedge clams along the Istanbul and
Tekirdag coasts is carried out using dredges from the shore.

Violations related to gillnets are generally associated with the
use of monofilament (nylon) nets. However, following the
decision published in the Official Gazette on 10 September
2022 (No. 31949), the use of such nets was legalized. Mean-
while, Canakkale stands out from other regions due to the de-
tection of fishing using explosives, making it the province
with the greatest diversity of illegal fishing practices.

Fisheries Violations According to the Law

During the study period, fisheries violations were processed
under nine different articles of Fisheries Law No. 1380 (Table
2). The majority of cases were processed under Article 23,
which relates to violations of regulations regarding fishing
area, time, species, and size limits. Violations under Article
23 increased between 2017 and 2019 but showed a relative
decrease during the 2020-2022 period. Similarly, violations
under Article 24 related to bottom trawl fishing in the Sea of
Marmara and the Turkish Straits increased during 2017-2019
and subsequently declined between 2020 and 2022. The in-
crease in penalties introduced by the 2019 amendment to the
Fisheries Law is likely to have contributed to this decline.
However, violations under Article 3 related to licensing re-
quirements did not show a similar decrease. The distribution
of violations by legal article and year is presented in Table 3.
A chi-square test of independence revealed a statistically sig-
nificant relationship between year and type of violation
(x*(48) = 857.16, p < 0.001). However, the calculated
Cramer’s V coefficient (V = 0.082) indicated a low effect
size, suggesting that although violations varied by year, the
practical strength of this association was limited. The largest
contributions to the chi-square statistic were associated with
Articles 23 and 24, where the notable decline in violations
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after 2020 suggests that legislative amendments may have in-
fluenced enforcement outcomes.

Despite legal provisions prohibiting foreign nationals from
conducting commercial fishing activities in Turkish territo-
rial waters, administrative actions have been recorded against
such individuals engaged in fishing activities since 2018.

Under existing regulations, fishing vessels of 12 m or longer
are required to maintain operational Fisheries Vessel Moni-
toring System equipment (Anonymous, 2016). Vessels with-
out functioning devices are not permitted to conduct fishing
activities (Anonymous, 2021; 2024). Although the monitor-
ing system was introduced in 2016, the first recorded viola-
tions detected through the system were documented only
from 2019 onward.

Species and Quantities

During fisheries inspections in the Sea of Marmara, the total
amount of confiscated fisheries reached 458,498 kg (average

76,419 + 10,294 kg) over the six-year study period (Figure
5). The highest annual confiscation occurred in 2020
(103.825 tonnes), whereas the lowest occurred in 2021
(44.825 tonnes). In terms of species composition, confiscated
species were dominated by Mediterranean mussel (82.48%),
followed by various fishery species (4.67%), sea cucumber
(3.20%), turbot (1.58%), wedge clam (1.45%), and bluefish
(1.04%).

Increasing consumer demand and the commercialization of
mussel retail markets have significantly expanded demand,
resulting in supply shortages and a corresponding increase in
illegal mussel fisheries. Similarly, high-value species such as
bluefish and turbot are frequently caught below the minimum
legal landing size. In addition, export-oriented species such
as Holothuria sp., Rapana venosa, and Donax trunculus are
often caught using dredges that are prohibited in the Sea of
Marmara.

Table 2. Fisheries violations in the Sea of Marmara between 2017 and 2022, according to the provisions
of the Fisheries Law No. 1380

Article of
Law

Violation type

Number %

Article 3 License violation (Unlicensed fishery) 1864 17.59
Article 19 Use of light, explosives, and hazardous substances 50 0.47
Article 21 Prohibition on the fishery by foreigners 38 0.36
Article 23 Not to comply with regulations regarding area, time, type, and size 7471 70.49
Article 24 Fishing with bottom trawls in the Sea of Marmara and the Straits 1025 9.67
Article 25 Sale and transport of prohibited species 60 0.57
Article 28 Refusal to provide information and legal fishing documents 61 0.58

Additional 4 Non-compliance with the vessel monitoring system 17 0.16
Additional 5 Not landing the species on shore in areas designated by the Ministry 13 0.12
Total 10599

Table 3. Number of fisheries violations in the Sea of Marmara by
year, according to the provisions of the Fisheries Law No. 1380

Article of Law 2017 2018 2019 2020 2021 2022 Total

Article 3 209 345 342 346 339 283 1864
Article 19 10 18 13 6 2 1 50
Article 21 1 9 15 2 3 8 38
Article 23 842 1757 2798 574 663 837 7471
Article 24 140 315 345 40 114 71 1025
Article 25 1 3 2 19 11 24 60
Article 28 7 18 10 18 - 8 61
Additional 4 - - 2 4 1 10 17
Additional 5 - - - 1 2 10 13
Total 1210 2465 3527 1010 1135 1252 10.599
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Figure 5. Quantities (in tonnes) of marine species seized during inspections in the Sea of Marmara

Fishing Gears

During the study period, a total of 5,004 fishing gears were
confiscated due to fisheries violations, with the highest num-
ber recorded in 2022 (2,762) and the lowest in 2019 (106)
(Table 4). The most frequently confiscated fishing gears were
octopus traps (32.27%), diving equipment (23.52%), explo-
sives (6.04%), fishing vessels (6.00%), and monofilament
nets (3.66%). Other confiscated equipment included trawl
doors, trawl nets, gillnets, beach seines, beam trawls, steel ca-
bles, light-fishing equipment, purse seine nets, winches, bot-
tom nets, trammel nets, hydraulic net reels, harpoon, long-
lines, and fishing tackle. A chi-square test examining the an-
nual distribution of confiscated fishing gear types revealed a
statistically significant relationship between year and gear
type ()2(115) = 4449.8; p < 0.001; Monte Carlo p = 0.0001).
The Cramer’s V coefficient (0.45) indicated a moderate-to-
strong effect size, suggesting substantial variation in the types
of gear confiscated across years. This temporal variation may
be associated with shifts in enforcement priorities or seasonal
intensification of specific fishing activities. In particular, the
“diving equipment” category showed a notable increase in
confiscations between 2020 and 2022, indicating intensified
illegal fishing activities conducted using diving methods.
This situation indicates that illegal fishing activities con-
ducted using diving equipment have intensified during the
mentioned years. Diving-based fishing is generally target-
species oriented and typically occurs in coastal areas; there-
fore, the increase in confiscations may suggest that pressure
on local stocks and sensitive habitats periodically intensified
during this period. At the same time, this increase may also
be associated with enforcement activities becoming more fo-
cused on diving-based fishing practices or with rising demand
for high-value target species.

When the administrative fines imposed for IUU fishing activ-
ities are evaluated in terms of US dollars, a 119.6% increase
in the total amount of fines was observed during the 2017-
2018 period, in parallel with a 103.7% increase in the number
of detected violations. In 2019, when the highest monetary
level of the six years was recorded, the number of violations
increased by 43.1% compared to the previous year. In con-
trast, the total amount of fines increased by 28.6%. Following
the amendment to Fisheries Law No. 1380, which entered
into force in 2020, the total amount of fines decreased by
74.5% in line with the significant reduction in the number of
violations, declining to 510,807 $ (3,575,650 TL). Although
a limited increase was observed in 2021, the total amount of
fines declined again in 2022 (Table 5).

However, when the administrative fines are evaluated based
on their equivalents calculated using current exchange rates,
it becomes evident that sanctions nominally increased in
Turkish Lira did not generate a corresponding real increase
when expressed in foreign currency terms. This indicates that
the real economic value of the sanctions has been signifi-
cantly influenced by exchange rate fluctuations over the
years, leading to variations in their international purchasing
power. In particular, the level of approximately 2.0 million $
reached in 2019 represents the year in which the real eco-
nomic impact of administrative sanctions was at its highest
during the study period. In the following years, despite nom-
inal increases in fines, the real deterrent capacity of these
sanctions in foreign currency terms appears not to have been
sustained independently of exchange rate volatility.

Across the Sea of Marmara, intensified inspection activities
conducted in 2020 resulted in a total of 7,269 inspections. As
aresult of these controls, 1,010 administrative sanctions were
imposed, corresponding to total fines 0f 510,807 $ (3,575,650
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equivalent of the total administrative fines declined to
371,196 $ (6,124,734 TL), indicating a decrease in the real
deterrent value of sanctions when evaluated in foreign cur-
rency terms (Figure 5).

TL). In 2021, inspection activities increased by 42.3%, reach-
ing the highest level of the study period; however, the in-
crease in the number of violations remained limited to 12.4%.
In the subsequent year, 2022, although the number of inspec-
tions showed a slight increase, the number of detected viola-
tions rose by 10.3%. Nevertheless, the foreign currency

Table 4. Seized fishing gear during inspections in the Sea of Marmara

Fishing gear 2017 2018 2019 2020 2021 2022 Total
Vessel 14 14 2 115 91 64 300
Trawl door 28 18 8 28 25 6 113
Trawl net 15 18 12 14 30 12 101
Diving equipment 28 69 56 414 266 344 1177
Light-fishing equipment 38 21 4 17 - 80
Steel cables 6 4 - 21 10 7 48
Monofilament nets 6 4 2 11 73 87 183
Purse seine 31 4 2 4 5 6 52
Octopus trap - - 1 - - 1614 1615
Explosives - 174 128 - 302
Set net 6 3 3 16 8 20 56
Other nets - - 4 - 78 - 82
Anchovy net - - - - 1 - 1
Reel engine - 3 - - 5 10 18
Beach seine - 1 3 1 - - 5
Beam trawl 8 2 4 1 8 16 39
Hand dredge 1 - 2 1 13 11 28
Bottom set net - - - - - 8 8
Turbot nets - - - 1 - - 1
Trammel net - - - 6 6 4 16
Hydraulic net reel - - - - - 1 1
Harpoon 2 1 2 10 1 6 22
Fishing tackle - 2 1 17 - 11 31
Longline 2 8 19 29
Other - 1 - 109 70 516 696
Total 183 165 106 962 826 2762 5004

Table 5. Administrative fines imposed for fisheries violations between 2017 and 2022 ($)

Province 2017 2018 2019 2020 2021 2022 TOTAL
Balikesir 55.084 $ 79.501% 74.078% 50.5298  49.033§ 329618  341.186%
Bursa 1323078 136.469%  268.433§  99.643% 17.050% 70.645 724.547%
Canakkale 139.141$  80.405% 35.2288% 43.271% 19.519% 8.333% 325.8988%
[stanbul 313.361$ 1.140.4158 1.515.175§ 268.029$ 434.447$ 223.6918 3.895.118%
Kocaeli 4.1418 33.386% 16.563% 4.664% 9.605% 5.939% 74.297%
Tekirdag 55.844% 75.572% 56.359% 12.879% 6.986% 12.211$  219.850%
Yalova 10.652 14.275% 39.810$ 31.793% 12.570% 17.416% 126.515%
Total 710.528%  1.560.023% 2.005.6468 510.807$ 549.211$ 371.196% 5.707.4118%
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The relatively high levels of administrative fines observed
during the 2017-2019 period are considered to be primarily
associated with regionally concentrated purse-seine and bot-
tom trawl violations, large quantities of confiscated catch,
and large-scale commercial fishing violations centered
around Istanbul in the Sea of Marmara. The highest monetary
level reached in 2019 appears to be linked both to the peak in
the number of detected violations and to enforcement actions
targeting marine species with high economic value. After
2020, following the amendment to Fisheries Law No. 1380,
the expansion of authorities to confiscate fishing gear used in
illegal fishing, the increase in inspection intensity, and the re-
sponse observed among fishers resulted in a notable decline
in the number of penal actions per violation. As illustrated in
Figure 6, as inspection activities increased, the ratio of penal
actions per inspection decreased markedly. However, the
economic value of the sanctions imposed was influenced by
exchange rate fluctuations over time. There is an inverse re-
lationship between the number of controls and the amount of
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fines. Nevertheless, the decline in the number of sanctions per
inspection despite increased enforcement intensity suggests
that the deterrent capacity of monitoring and control activities
has strengthened and that sectoral compliance behavior has
gradually improved.

Inspections carried out by the Ministry of Agriculture and
Forestry and the Turkish Coast Guard Unit in the Sea of Mar-
mara between 2017 and 2018, a total of 10,599 fisheries vio-
lations were detected. The majority of these illegal activities
(70%) consisted of violations related to fishing areas, timing,
target species, and minimum landing size regulations. This
was followed by unlicensed fishing (18%), illegal bottom
trawl fishing (10%), and other violations (2%). When the
confiscated marine species were examined, the Mediterra-
nean mussel accounted for the largest proportion (82.48%).
This was followed by various other marine species (4.67%),
sea cucumber (3.20%), turbot (1.58%), venus clam (1.45%),
and bluefish (1.04%).

10.000

8.000

6.000

4.000

2.000

B Number of Penalty
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Figure 6. Number of inspections and fines between 2017 and 2022.
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Zengin et al. (2017) examined illegal fishing violations in the
Sea of Marmara between 2007 and 2010. Their study reported
that 44% of violations resulted from deficiencies in legal fish-
ing documents and equipment of the fishing vessel, 30% from
area violations, 14% from the use of prohibited fishing gears
and methods (such as bottom trawling and light fishing), 6%
from other irregularities (e.g., smuggling and pollution), 4%
from violations of temporal fishing bans, and 2% from non-
compliance with minimum landing size regulations. It has
been observed that legal fishing documents and equipment
deficiencies, which were detected at relatively high levels
during the 2000s, have significantly decreased by the 2020s,
with the proportion of legal fishing documentation-related vi-
olations declining to 0.58%. The increasing frequency of in-
spections and monitoring activities has encouraged fishers to
address existing deficiencies and improve compliance with
fisheries regulations.

The most frequently encountered IUU fishing activities in the
Sea of Marmara include trawl fishing, purse-seine fishing
conducted with artificial light, and the landing of undersized
fish below the minimum legal size (Alkan, 2000; Zengin et
al., 2017). In purse-seine fisheries, artificial light sources are
used to attract and capture economically valuable target spe-
cies such as European anchovy, horse mackerel, European
pilchard, bluefish, and Atlantic bonito. Many demersal fish
species are negatively affected by IUU fishing, particularly
red mullet, European hake, whiting, and turbot. Among ben-
thic species, the deep-water rose shrimp is also adversely af-
fected by IUU fishing activities (Oztiirk, 2009). The results
of the present study show general consistency with previous
studies regarding the species affected by IUU fishing. How-
ever, in addition to these species, a particularly high fishing
pressure was detected on the Mediterranean mussel, with il-
legal mussel fishing showing an increasing trend over the
years.

Karabacak (2020) investigated violations committed by in-
dustrial fishers (purse-seine and trawl fleets) in Tiirkiye be-
tween 2012 and 2014. Of the 1,664 violations detected,
63.10% were related to trawl fishing and 36.89% to purse-
seine fishing. The Sea of Marmara was reported to have the
highest proportion of both trawl and purse-seine violations
compared with other seas in Tiirkiye. Similarly, Karabacak &
Deval (2023), in their study examining trawl violations, one
of the most harmful and widespread components of IUU fish-
ing in Turkish waters, identified the Sea of Marmara (37%)
and the Istanbul Strait (15%) as major hotspots for fishing
violations. Due to its ecological sensitivity, trawl fishing has
been prohibited in the Sea of Marmara since 1971 under Fish-
eries Law No. 1380. Nevertheless, illegal trawl fishing con-
tinues as a result of the region’s high fisheries potential and
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strong market demand for demersal species. Illegal trawl fish-
ing targeting undersized fish below the minimum legal land-
ing size is considered one of the major threats in this region
(Karakulak et al., 2000). Previous studies conducted in the
region generally identify bottom trawl fishing as the most
common violation (Alkan, 2000; Oztiirk & Uzer, 2016;
Zengin et al., 2017; Karabacak, 2019). However, analysis of
the six-year dataset used in the present study indicates that
violations related to bottom trawl fishing remained lower than
those associated with purse-seine fishing and illegal fishing
of Mediterranean mussel conducted through air-supplied div-
ing.

In the Sea of Marmara, inspections conducted between 2012
and 2015 by the Ministry of Agriculture and Forestry, the
Turkish Coast Guard Unit, and the Turkish Marine Police
identified a total of 16,197 illegal fishing incidents. Within
this scope, 1,501 fishing vessels and fishing gears were con-
fiscated, 287 tons of illegally caught marine species were
seized, and administrative fines totaling 8,178.642 $
(24,699,501 TL) were imposed (Oztiirk & Uzer, 2016). In the
present study, inspections carried out between 2017 and 2022
identified a total of 10,599 fisheries violations. As a result of
these violations, 5,004 fishing gears and vessels were confis-
cated, 458 tons of illegally caught marine species were
seized, and administrative fines totaling 5,707,411 §
(38,613,121 TL) were imposed. As part of efforts to combat
IUU fishing in Tiirkiye, amendments to Fisheries Law No.
1380, which entered into force in 2020, expanded the author-
ity of enforcement agencies to confiscate fishing equipment
used in illegal fishing activities and also increased adminis-
trative fines. Accordingly, increases were observed over the
years in the number of inspections, the amount of administra-
tive fines imposed, the quantity of confiscated marine spe-
cies, and the number of seized fishing gears and vessels. Dur-
ing the study period, the number of fisheries violations in the
Sea of Marmara was relatively high between 2017 and 2019
(7,202 violations), whereas a notable decline was observed
during the 2020-2022 period (3,397 violations). In light of
these findings, it can be suggested that the policy measures
implemented in Tiirkiye to combat [UU fishing have been ef-
fective in practice.

Oztiirk (2015) reported that the primary illegal fishing gear
identified in fisheries inspection and control activities in Tii-
rkiye consisted of mono and multifilament fishing nets,
which had been prohibited since 2011. The study also indi-
cated that vessels engaged in IUU fishing were typically
small-scale fishing boats measuring less than 12 meters in
length. In the present study, a total of 60 fisheries violations
related to gillnets were detected in the Sea of Marmara be-
tween 2017 and 2022. The confiscation of monofilament nets
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during inspections and the administrative sanctions imposed
are considered to have played an important role in limiting
their use during this period. Indeed, during the 2010s, mono-
filament nets, whose use was prohibited at the time, were
identified as one of the most common IUU fishing compo-
nents in small-scale fisheries. On the other hand, monofila-
ment nets, which are widely used across countries in the Med-
iterranean Basin, were subsequently legalized in Tiirkiye for
both marine and inland waters by a regulation published in
the Official Gazette of the Republic of Turkey on 10 Septem-
ber 2022 (No. 31949).

The management and enforcement of fisheries activities in
Tiirkiye are carried out within the framework of Fisheries
Law No. 1380 and its related secondary regulations by the
General Directorate of Fisheries and Aquaculture under the
Ministry of Agriculture and Forestry. Monitoring, control,
and surveillance activities are conducted under the coordina-
tion of the Ministry with the participation of the Turkish
Coast Guard Unit, the Turkish Marine Police, and other rele-
vant institutions. Nevertheless, Illegal, Unreported, and Un-
regulated (IUU) fishing remains one of the major challenges
to sustainable fisheries management in Tiirkiye.

In order to collect fisheries-related data in real time and trans-
fer them into an electronic system, the Ministry established
the Fisheries Information System (SUBIS). Furthermore, in
2016, the Fisheries Vessel Monitoring System (BAGIS) was
introduced to monitor the fishing activities of vessels 12 me-
ters and longer operating in marine fisheries and to prevent
IUU fishing. A comprehensive amendment to Fisheries Law
No. 1380, which originally entered into force in 1971, was
adopted in 2019 and published in the Official Gazette of the
Republic of Tiirkiye (No. 30956) on 22 November 2019, en-
tering into force on 1 January 2020. With this amendment,
penalties and sanctions applied for the protection of fisheries
resources and the prevention of illegal fishing were increased
in order to enhance deterrence. Following the amendment,
fishing vessels were required to select the fishing gear they
would use during the fishing season. They were allowed to
change this gear only once during the season, thereby limiting
fishing capacity by permitting the use of only a single fishing
gear at any given time. In 2022, all fishing gears used by fish-
ing vessels were inspected, marked, and registered (SBB,
2023). Additional measures aimed at reducing fishing pres-
sure on stocks include the limitation of the marine fishing
fleet. Since 2002, no new fishing vessel licenses have been
issued in order to prevent further expansion of the fleet,
which had reached a capacity capable of exerting significant
fishing pressure on stocks. Furthermore, between 2012 and
2018, financial support programs were implemented to en-
courage fishers willing to withdraw their vessels from fishing
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activities. Within the scope of this program, a total of 1,264
fishing vessels measuring 10 meters and above were removed
from the fleet (SBB, 2023).

Within the framework of the modernization of the Turkish
Coast Guard Unit, the increasing number and operational ca-
pabilities of aircraft, helicopters, and boats in its fleet have
contributed to improving the efficiency of efforts to combat
IUU fishing in Tiirkiye (Cesmeliler, 2007). Inspectors from
the Ministry of Agriculture and Forestry and the Turkish
Coast Guard Unit receive adequate training in accordance
with the provisions specified in Annex E of Article 17 of the
Agreement on Port State Measures to Prevent, Deter and
Eliminate Illegal, Unreported and Unregulated Fishing
(Tanrtverdi, 2021). However, it is also essential that officers
of the Turkish Marine Police and personnel from other rele-
vant institutions responsible for inspections receive similar
training.

Conclusion

It should be noted that IUU fishing is not only a legal viola-
tion but also a phenomenon capable of triggering significant
ecological consequences. The impacts of this activity are not
confined to a specific geographical area; rather, by contrib-
uting to the decline of numerous species, it can generate cas-
cading effects throughout marine ecosystems. Due to the in-
terconnected nature of ecosystems, disturbances that emerge
in one area can rapidly spread beyond their immediate bound-
aries, leading to broader disruptions in ecological balance
(Almubarak, 2020). Considering the recovery periods re-
quired after the cessation of a “press disturbance” which in
this context may include IUU fishing as a persistent stressor,
fish and other marine organisms may return to their former
abundance levels within approximately 5-10 years. How-
ever, for long-lived species whose stocks have been severely
depleted by overfishing (e.g., Sharks), the recovery of popu-
lations to previous levels may take between 10 and 100 years
(Boudouresque et al., 2023). When the existing anthropo-
genic degradation affecting the Sea of Marmara is also taken
into account, it can be anticipated that the ecological damage
caused by IUU fishing, both to the ecosystem itself and to
target and non-target species, will not recover in the short
term. The combined fishing pressure exerted by different
fishing sectors, ranging from diving-based fisheries to purse-
seine fleets, often concentrated in coastal areas, creates a cu-
mulative impact on the ecosystem (Kabasakal, 2022; Akcay
et al., 2025). This pressure becomes even more pronounced
when coupled with IUU fishing activities. These findings
highlight the need for the development of targeted and inter-
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disciplinary management strategies, including measures ad-
dressing IUU fishing, in order to ensure sustainable fisheries
and protect critical habitats in the Sea of Marmara.

In conclusion, in Tiirkiye, the necessary legal regulations in
fisheries management are being implemented with determi-
nation in order to ensure the conservation of resources and
the sustainability of marine ecosystems. In the Sea of Mar-
mara, it has been observed that the measures taken have been
reflected in practice, and inspections have become more strin-
gent. Consequently, a noticeable decline in fisheries viola-
tions has occurred. However, achieving lasting success in
combating IUU fishing requires the careful implementation
of a multi-layered control system, extending from at-sea in-
spections to cross-checks at landing points, shipment re-
strictions, and digital data verification. Particularly in the Sea
of Marmara, which hosts a sensitive ecosystem, a compre-
hensive and effective management program aimed at prevent-
ing IUU fishing should be developed. Increasing public
awareness is also of critical importance in this process. En-
couraging consumers not to purchase fish below the mini-
mum legal landing size could help establish a natural moni-
toring mechanism through the supply—demand balance.
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