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Marine recreational fishing, a globally popular outdoor activity, has deep cultural roots and ecological implications. This study, conducted between 2021-2022, explores marine recreational fishing practices along the Turkish Black Sea coast. It analyzes fisher numbers and demographics, fishing effort, fishing methods, and species caught and released. Furthermore, the research sheds light on the economic dimensions, emphasizing the substantial contributions of recreational fishing to local economies. Notably, responsible practices, such as catch-and-release initiatives, demonstrate anglers’ awareness of conservation efforts. Within the Turkish Black Sea region, an observed 18.5% participation rate among a population of 24.5 million implies the presence of approximately 4.5 million marine recreational fishers. Annually, this translates to nearly 30 million fishing days, accompanied by a total expenditure of 400 million Euros. However, it’s imperative to handle these figures cautiously as the timing of the screening survey during the COVID-19 pandemic may have influenced the high participation rate, introducing a potential bias. A detailed examination of a Turkish marine recreational fisher engaged in Black Sea fishing reveals an average annual catch of 16.5 kg of retained fish and 1.2 kg of released fish biomass. When extrapolated to the larger population of 4.5 million fishers, this culminates in a noteworthy landing biomass approaching 74,000 tons. The study unveils that marine recreational fishers in the Turkish Black Sea predominantly target commercially important species, resulting in a retained biomass surpassing commercial landings in 2021. This prompts concerns about potential impacts on crucial commercial fish stocks, underscoring the imperative inclusion of recreational fisheries in stock assessments. The research, providing essential insights into the intricate dynamics of recreational fishing, lays a foundation for well-informed policies and practices that concurrently promote environmental conservation and the continuation of this valued leisure activity.
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1 Introduction

Marine recreational fishing (MRF) is a widespread and highly popular outdoor activity that has deep historical and cultural roots across the globe. Engaging in this recreational activity, often seen as a harmonious fusion of art and science, revolves around the pursuit and capture of diverse aquatic organisms. Enthusiasts partake in this endeavor purely for the delight and excitement it brings, relishing the challenge it presents (Cowx and Arlinghaus, 2008; Cooke et al., 2018). MRF represents a multifaceted pastime encompassing a wide range of techniques, equipment, and settings, and it holds a unique place within the broader context of environmental conservation, natural resource management, and socio-economic impact (Tweedley et al., 2023). Beyond its cultural significance, MRF has profound ecological implications. Its close relationship with the well-being of aquatic ecosystems is underscored by its reliance on the existence of diverse and healthy fish populations (Pouso et al., 2018). The impact of MRF on marine ecosystems, however, is not limited to the catch itself; it also encompasses habitat degradation, invasive species introductions, and the potential disruption of natural predator-prey dynamics. Consequently, understanding its ecological consequences is crucial for sustainable resource management and biodiversity conservation (Arlinghaus and Cowx, 2008; Butler et al., 2020; Schafft et al., 2021).

From an economic perspective, MRF has emerged as a significant industry, generating substantial revenues worldwide. Anglers contribute to the economy through the purchase of fishing gear, licenses, and permits, as well as by participating in guided fishing tours and travel (Øystein, 2008; Potts et al., 2022). Additionally, this activity supports various ancillary businesses, including tackle shops, boat rentals, and hospitality services in areas frequented by fishers. These economic dimensions underscore the importance of MRF in regional and national economies and highlight the need for responsible management to ensure long-term sustainability (Tsafoutis and Metaxas, 2021).

In contemporary society, MRF is undergoing a transformation in response to evolving environmental concerns and changing demographics. Conservation-oriented practices, catch-and-release initiatives, and sustainable fishing practices have gained prominence among anglers, reflecting a growing awareness of the need to protect aquatic ecosystems (Drymon and Scyphers, 2017). Furthermore, this activity is evolving to embrace a more diverse and inclusive audience, welcoming women, children, and individuals with disabilities. This shift promotes a wider understanding and admiration for the natural world (Ojea et al., 2020).

Fisheries management is a complex and dynamic field that seeks to balance the extraction of aquatic resources with the need to maintain healthy ecosystems and safeguard the interests of various stakeholders (Bastardie et al., 2021; Shen and Song, 2023). Characterized by its diverse techniques and motivations, MRF represents a unique and significant component of contemporary fisheries. This activity can exert substantial pressure on specific fish species, particularly those highly coveted by anglers (Kadagi et al., 2021). Overfishing of popular game fish worldwide (e.g., salmon, sea trout, and seabass) can lead to declines in their populations, potentially disrupting local ecosystems. Fisheries managers must carefully monitor and regulate recreational harvest to prevent unsustainable exploitation. In addition to the target species, MRF can inadvertently capture non-target species (bycatch), including endangered or protected species. Moreover, the use of impacting fishing techniques can harm fragile aquatic habitats, such as coral reefs or seagrass beds, with cascading ecological effects. Effective fisheries management must consider these collateral impacts and implement measures to minimize harm (Grip and Blomqvist, 2020; Cooke et al., 2023).

Given this background, Mediterranean and Black Sea fisheries face serious challenges, with approximately 58 percent of the scientifically assessed stocks considered to be fished outside safe biological limits (FAO, 2023). In the period 2017-2020, the General Fisheries Commission for the Mediterranean (GFCM) developed a programmatic and multiannual mid-term strategy focused on enhancing the sustainability of Mediterranean and Black Sea fisheries. Pertaining to MRF, Output 2.1 of Target 2 within the mid-term strategy outlined the need for “Robust and timely information on the impacts of small-scale fisheries and recreational fisheries on living marine resources and on their interactions with other human activities in coastal communities.” This initiative anticipated the formation of a permanent working group on MRF within the GFCM and the assessment of MRF impacts. It’s important to note that the collection of MRF data was a recent development in many countries, and until recently, there was no clear framework for utilizing this data for stock assessment or fishery management.

The aim of this research was to investigate the recreational fishing activity in the Turkish Black Sea coastal provinces. The research, carried out from 2021 to 2022, adhered to the methodology outlined in the “Handbook for Recreational Fisheries Data Collection in the Mediterranean and Black Sea” (Grati et al., 2021). The study comprised two key phases: first, establishing a statistical framework encompassing marine recreational fishers along the Turkish Black Sea coasts, and second, gathering data to evaluate the effects of recreational fishing activities.




2 Materials and methods



2.1 Study area

The Black Sea occupies a low-lying region running from east to west, nestled between two mountainous ranges: the Pontic Mountains to the south and the Caucasus Mountains to the northeast. This sea connects to the Atlantic Ocean via the Mediterranean and Aegean seas, as well as through the “Turkish Strait System” comprising the Istanbul Strait, Sea of Marmara, and Çanakkale Strait. Additionally, the Kerch Strait links it to the Azov Sea.

Türkiye’s Black Sea coastline stretches approximately 1,600 km, touching 16 provinces. Eight of these provinces have city centers in close proximity to the coast, while the others are situated farther inland (Figure 1). The combined population of these provinces is approximately 26 million. Notably, the western shores of the Black Sea, particularly Istanbul, boast higher population densities, with Istanbul alone housing 15.8 million people.




Figure 1 | Map showing the 16 provinces along the Turkish Black Sea shoreline. 1 Kirklareli; 2 Tekirdağ; 3 İstanbul; 4 Kocaeli; 5 Sakarya; 6 Düzce; 7 Zonguldak; 8 Bartin; 9 Kastamonu; 10 Sinop; 11 Samsun; 12 Ordu; 13 Giresun; 14 Trabzon; 15 Rize; 16 Artvin.






2.2 Data collection



2.2.1 Telephone screening survey (phase 1)

To estimate the population of marine recreational fishers residing in the 16 districts along the Turkish Black Sea shoreline, a comprehensive survey was conducted in 2021 on a complete roster of resident households. The survey, carried out by the company Survey ARAȘTIRMA, utilized a sample of 3,055 landline phone numbers which were randomly extracted from the Turkish directory for fixed telephones (Table 1). The interviewers underwent training provided by the survey company to familiarize themselves with the purpose and content of the interviews. The sample size was identified in order to have an error of <5%. This selection adhered to a stratified sampling scheme, where design weights were applied to both coastal and non-coastal districts (with a distribution of 70 percent coastal and 30 percent non-coastal) (Table 1). The purpose of this approach was to overrepresent coastal municipalities, where a higher concentration of marine recreational fishers was anticipated (see Bolognini et al., 2022). The primary objective was to identify households with individuals participating in MRF, gather their contact details, and enlist them for a more in-depth follow-up survey (Phase 2).


Table 1 | Number of interviewed individuals (INT) in coastal and inland districts of Turkish provinces bordering the Black Sea during the telephone screening survey.



The initial respondent was queried on several aspects, including their gender, age, participation in marine recreational fishing, the number of fishing days undertaken in 2020 (avidity) using different fishing methods (such as shore fishing, boat fishing, and underwater fishing), and their willingness to participate in a subsequent follow-up survey panel. Respondents below the age of 16 were excluded from the survey.




2.2.2 Recall survey (phase 2)

Data on catches, effort and expenditures were collected through a recall survey, which relies on contacting, via telephone, the marine recreational fishers identified during the screening survey who agreed to participate in a subsequent follow-up survey panel.

To mitigate potential recall errors, we chose to limit the recall period to one month, as research has shown that longer recall timeframes can introduce bias into survey results (Grati et al., 2021).

We followed the approach outlined by Grati et al. (2021) to gather data on the fishing activities conducted in the preceding month. This included details about the number of fishing trips undertaken using different methods (such as boat, shore, and underwater fishing), the quantity and weight of species caught and released, the Total Length (TL) of each retained and released specimen, and all related expenditures incurred during that period (including equipment, bait, travel, etc.).






3 Results



3.1 Telephone screening survey

Among the 3,055 individuals interviewed, 566 identified themselves as marine recreational fishers, constituting a participation rate of 18.5% (Table 1). The participation rate in coastal districts (20.0%) exceeded that in inland districts (15.1%). In total, 291 recreational fishers agreed to be recontacted for a follow-up panel survey.

The majority of respondents were males (70%), with the most common age group being 36-40 years old (Figure 2).




Figure 2 | Distribution of age groups among respondents, categorized by gender and individuals identifying as marine recreational fishers (MRF) and non-marine recreational fishers (non-MRF).



The age groups among respondents who identified as marine recreational fishers mirrored those of the overall respondents, but the proportion of males significantly rose to 92% (Figure 2).

In 2020, the majority of fishers (47%) reported engaging in sea fishing a few times, typically ranging from 1 to 5 days (Figure 3). During that year, Turkish recreational fishermen spent an average of 28.4 days fishing in the Black Sea. Nevertheless, this number might be highly inflated because of potential outliers, like those who reported fishing 200-300 times. Therefore, we consider the median value (10.0 days/year) to be a more realistic, and we utilized this figure for subsequent calculations. However, the restricted frequency of fishing trips can be mainly attributed to limitations in available time, adverse weather conditions, particularly prevalent during the winter months, and economic considerations.




Figure 3 | Distribution of days spent fishing at sea during 2020 categorized into different classes of avidity.






3.2 Recall survey

Initially, 291 marine recreational fishers agreed to participate in the recall survey. However, this number gradually decreased to 285 within a few months due to factors such as discontinuation of the activity, relocation to another region, lack of time to participate in the survey, and other reasons.



3.2.1 Fishing effort

Recreational fishers in the Turkish Black Sea region displayed a monthly median fishing activity ranging from 0.0 days in September 2022 to 3.0 days in May and June 2022, indicating a clear seasonality (Figure 4). In total, we calculated an average annual value of 6.85 ( ± 1.3 SD) fishing days during the survey period. This value partially confirms what was already observed in the screening survey, where the majority of respondents (65%) reported going fishing at sea for up to 10 days in 2020 (Figure 3).




Figure 4 | Strip chart showing the monthly fishing days spent by Turkish recreational fishers in the Black Sea from October 2021 to September 2022. The red lines indicate the median values.



The predominant fishing method utilized was shore fishing (80.8%), succeeded by boat fishing (19.0%) and underwater fishing (0.2%). In terms of fishing gear, hook- and- line were the most commonly used (97.5%), trailed by cast nets and seines (0.9%) and longlines (0.6%) (Figure 5).




Figure 5 | The histogram displays the percentage distribution of fishing days by Turkish recreational fishers in the Black Sea from October 2021 to September 2022, segmented by fishing modality and gear.






3.2.2 Catches

Turkish recreational fishers participating in the recall panel captured a total of 24 fish species in the Black Sea from October 2021 to September 2022 (Table 2). Mediterranean horse mackerel was the most commonly caught species in terms of both number and weight, followed by red mullet and bluefish (Table 2). Approximately 25% of Mediterranean horse mackerel and bluefish caught were released at sea, whereas this percentage decreased to 13% for red mullet.


Table 2 | List of species captured in the Black Sea by Turkish recreational fishers involved in the recall panel (October 2021 - September 2022), including the number of individuals and the weight of specimens retained and released.



Fishers retained an average of 16.5 kg of fish in the survey year and released an average of 1.2 kg of fish. When extrapolated to the 4.5 million fishers active in the Turkish Black Sea, these figures might contribute to an overall remarkable landing biomass of nearly 74,000 tons. These figures should be validated through future studies, specifically through screening surveys that verify the observed participation rate.

Various fish species were caught throughout the year, with different species available seasonally (Mater and Meriç, 1996; Öztürk, 1999; Bilecenoglu et al., 2002; Lütfiye and Nurettin, 2005; Çetin, 2010). Mediterranean horse mackerel, for instance, can be found in the Black Sea year-round, making it accessible at any time in Türkiye. Bluefish was available between October and December as it migrated along the Black Sea coast from west to east. Atlantic bonito could be found between August and October, while demersal species like red mullet and whiting were available in the summer when the seawater warmed up. Grey mullet migrated close to the Black Sea shore between January and April and was accessible during those months. Garfish could be found between August and December, mainly caught from the boat in the open sea. Black scorpionfish becomes more active when the seawater warms up and can be easily caught by hand line from rocky areas. Seabass and brown meagre are typically found in rocky locations throughout the year.

The length frequency distributions of the three primary species clearly showed that specimens released were predominantly small individuals (Figure 6). In general, recreational fishers typically adhere to the minimum landing sizes of 13 cm Total Length (TL) for Mediterranean horse mackerel and 18 cm TL for bluefish.




Figure 6 | Length frequency distributions of Mediterranean horse mackerel, bluefish and red mullet caught in the Black Sea by Turkish recreational fishers involved in the recall panel (October 2021 - September 2022).






3.2.3 Expenditures

Turkish marine recreational fishers operating in the Black Sea spent an average of 87.70 Euro during the year of data collection, with 36.24 Euro specifically related to the use of a boat, covering expenses for fuel, maintenance, rental, and charter. Food and travel costs were comparable, ranging from 16.23 to 18.76 Euro per year, respectively. Expenditures related to equipment (such as hooks, lines, rods) and baits were relatively minor.

The expenditure pattern aligns with the overall trend of fishing effort, showing a consistent increase from November 2021 to June 2022 (Figure 7).




Figure 7 | Monthly average expenditures (in Euro) of Turkish marine recreational fishers in the Black Sea, categorized into equipment, baits, travel, food, boat costs, and other expenses.








4 Discussion

The study provides for the first time a comprehensive overview of marine recreational fishing (MRF) practices along the Turkish Black Sea coast, shedding light on participant demographics, participation rates, fishing effort, fishing methods, species diversity, and economic contributions. The findings highlight the deep-rooted passion for MRF among coastal communities, emphasizing the importance of sustainable fishing practices to preserve biodiversity and marine ecosystems. The Black Sea has encountered various ecological challenges such as overfishing, habitat degradation, and pollution, as highlighted by Bat et al. (2005). Irresponsible practices in recreational fishing have the potential to exacerbate these problems. The participation rate observed in this study (18%) significantly surpasses the one computed by Hyder et al. (2017) for all of Europe (1.6%), affirming the substantial social significance of this activity for individuals residing in the Black Sea coastal areas of Türkiye. However, Hyder et al. (2017) found high variability in participation rates across European countries, with figures ranging from 0.2% in Belgium to 33.0% in Norway. Nevertheless, relying on our expert judgement, we believe that the participation rate in the studied area appears very high and warrants reevaluation for confirmation. This is especially pertinent when calculating the comprehensive effort, expenses, and catches, resulting in total figures that significantly surpass our initial expectations. Indeed, the participation rate significantly influences all subsequent estimations and thus warrants careful consideration.

The timing of the screening survey during the COVID-19 pandemic may have contributed to the high participation rate. Pita et al. (2021) found that engaging in marine recreational fishing boosted individuals’ perceived health and well-being during the crisis. Access to marine recreational activities helped mitigate socioeconomic impacts, especially among vulnerable groups. Social restrictions globally increased the demand for outdoor activities, and outdoor leisure pursuits aided social distancing and indirectly reduced the spread of COVID-19, especially in natural environments.

Hence, it’s possible that the number of individuals engaging in recreational fishing surged notably during the survey period, potentially leading to an overestimation of the overall number of people fishing in the Turkish Black Sea (4.5 million). A reassessment would be necessary in the future to validate these figures, particularly when calculating comprehensive efforts, expenses, and catches, which might exceed initial projections significantly. Indeed, the participation rate profoundly impacts all subsequent estimations and, therefore, demands meticulous attention.

In our study, the frequency of fishing trips was predominantly ascribed to a combination of factors, notably the constraints imposed by limited available time, adverse weather conditions, particularly prevalent during the winter months, and economic considerations. These constraints collectively contribute to a reduced opportunity for individuals to engage in recreational fishing. It is noteworthy, however, that amidst these challenges, the fishing activity exhibited a surprising resilience during the COVID-19 pandemic. Contrary to expectations, the impact on recreational fishing appeared to be relatively minimal. This unexpected trend could potentially be attributed to the conscientious adherence to stringent safety protocols by fishing enthusiasts. The commitment to measures such as wearing masks and practicing physical distancing likely played a pivotal role in maintaining a semblance of normalcy in fishing activities despite the disruptions caused by the pandemic. This observation underscores the adaptability and dedication of the recreational fishing community, highlighting the significance of prioritizing safety measures to sustain and safeguard the pursuit of this outdoor activity, even in the face of external challenges.

From an economic standpoint, even when acknowledging the potential bias in the participation rate mentioned earlier, the considerable projected total expenditure of 400 million Euros by marine recreational fishers in the Turkish Black Sea highlights the significant economic influence of this activity on the region. This financial contribution plays a vital role in supporting local economies and businesses, such as fishing gear retailers, hospitality services, and boat rentals. The infusion of such substantial funds not only enhances the economic fabric of the Turkish Black Sea coastal areas but also fosters job creation and sustains livelihoods within these communities. In comparison to the broader context presented by Hyder et al. (2017), where the cumulative expenditure for all EU countries bordering the Mediterranean amounted to 920 million Euros, the Turkish Black Sea’s share could be indeed noteworthy. This contrast may reflect both the scale of marine recreational fishing activities in the Turkish Black Sea and the economic significance of the region’s coastal tourism. Moreover, the economic impact extends beyond direct spending on fishing-related activities. The ripple effect encompasses indirect benefits to various sectors, such as local tourism, restaurants, and associated businesses that cater to the needs and preferences of recreational fishers. This economic symbiosis emphasizes the interdependence between marine recreational fishing and the broader local economy.

Turkish marine recreational fishers (MRF) displayed a distinct focus on specific species, namely Mediterranean horse mackerel, red mullet, and bluefish, resulting in a potential retained biomass of 43,700 tons, 3,000 tons, and 10,000 tons, respectively. Notably, these figures might surpass the commercial landings recorded in 2021, which were 18,053 tons for Mediterranean horse mackerel, 454 tons for red mullet, and 5,612 tons for bluefish, as reported by fao.org/fishery/statistics-query.

The significant disparity between the quantities retained by recreational fishers and those landed commercially might raise concerns about the potential impact of recreational fisheries on crucial commercial fish stocks in the Turkish Black Sea. These observations prompt the consideration of recreational fisheries in stock assessments, as the substantial biomass retained by recreational fishers may have noteworthy implications for the overall health and sustainability of the targeted fish populations.

This study represents the first attempt of estimating the impact of marine recreational fisheries in the Turkish Black Sea. As previously emphasized, the overarching estimate derived from a notably high participation rate indicates a population of fishers nearing 4.5 million individuals, a figure requiring validation through subsequent research.

However, as the data indicates, the impact of recreational fisheries on important commercial fish stocks should be regarded as a critical factor. The considerable quantities caught, especially when compared to commercial landings, underscore the necessity of integrating recreational fisheries data into broader stock assessments. This holistic approach is essential for achieving a comprehensive understanding of the dynamics and sustainability of fish stocks in the Turkish Black Sea. Recognizing the significance of recreational fisheries in stock assessments is a crucial step toward implementing effective management strategies that balance the interests of both recreational and commercial sectors while ensuring the long-term health of marine ecosystems.

One of the key highlights of the study is the anglers’ awareness of conservation efforts, demonstrated through responsible practices such as catch-and-release initiatives. The conscious decision to release a significant portion of caught specimens, especially small individuals, indicates a keen understanding of the need to preserve fish populations for future generations. This conservation-oriented approach aligns with global efforts to mitigate the impact of recreational fishing on marine ecosystems (Arlinghaus and Cowx, 2008) and underscore the vital role anglers play in contributing to the preservation of aquatic biodiversity. Another possible explanation for this enthusiastic behavior might be that the individuals who have agreed to take part in the data collection panel generally possess a deeper understanding of the importance of data collection and are also more sensitive to fisheries conservation issues.

Sustainable fisheries management is essential to balance the enjoyment of recreational fishing with the preservation of marine ecosystems. Therefore, it is crucial to monitor and regulate recreational harvest, especially for popular game fish, to prevent unsustainable exploitation and population declines. Furthermore, collateral impacts such as bycatch and harm to fragile aquatic habitats must be minimized through effective management measures (Cooke and Cowx, 2004).

Furthermore, the study emphasizes the inclusive nature of MRF, as it embraces a diverse range of participants, including women, children, and individuals with disabilities. This inclusivity goes beyond mere participation figures, serving as a testament to the accessibility and adaptability of the activity to people from various backgrounds and abilities. Beyond the individual benefits, the inclusivity of MRF strengthens the societal connection with marine environments. It promotes a shared sense of responsibility for the well-being of aquatic ecosystems and encourages a collective commitment to sustainable practices. The diverse perspectives brought forth by participants of all backgrounds enrich the collective understanding of marine environments, fostering a community-driven approach to conservation.
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Retained Released

Species
W (kg) No W (kg)

Mediterranean horse mackerel Trachurus mediterraneus (Steindachner, 1868) 138,571 2,770.45 44,328 248.35
Red mullet Mullus barbatus Linnaeus, 1758 7,622 191.03 1,116 8.37
Bluefish Pomatomus saltatrix (Linnaeus, 1766) 5,531 634.88 1,952 54.66
European anchovy Engraulis encrasicolus (Linnaeus, 1758) 2,465 24.60 15 0.08
‘Whiting Merlangius merlangus (Linnaeus, 1758) 1,652 87.55 613 371
Black scorpionfish Scorpaena porcus Linnaeus, 1758 1,108 246.13 55 3.77
Atlantic bonito Sarda sarda (Bloch, 1793) 824 426.57 213 10.12
Garfish Belone belone (Linnaeus, 1761) 656 108.01 277 1.83
Flathead grey mullet Mugil cephalus Linnaeus, 1758 627 87.55 43 112
European pilchard Sardina pilchardus (Walbaum, 1792) 220 11.00 800 16.00
European seabass Dicentrarchus labrax (Linnaeus, 1758) 156 42.90 11 0.35
Twaite shad Alosa fallax (Lacepede, 1803) 136 14.00 0 0.00
Blotched picarel Spicara maena (Linnaeus, 1758) 120 11.57 61 1.04
Common two-banded seabream Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) 115 6.30 0 0.00
Round goby Neogobius melanostomus (Pallas, 1814) 50 2.00 65 0.33
Brown meagre Sciaena umbra Linnaeus, 1758 45 13.98 3 0.15
Tub gurnard Chelidonichthys lucerna (Linnaeus, 1758) 24 7.67 119 2.14
Atlantic mackerel Scomber scombrus Linnaeus, 1758 20 4.00 0 0.00
Turbot Scophthalmus maximus (Linnaeus, 1758) 12 11.16 13 1.86
Annular seabream Diplodus annularis (Linnaeus, 1758) 5 0.50 5 0.50
Sand steenbras Lithognathus mormyrus (Linnaeus, 1758) 5 0.50 3 0.02
Gilthead seabream Sparus aurata Linnaeus, 1758 3 1 0.12 0 0.00
Red porgy Pagrus pagrus (Linnaeus, 1758) 2 0.10 0 0.00

Big-scale sand smelt Atherina boyeri Risso, 1810 0 0.00 2 0.05
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Provinces Coastal districts Inland districts

INT MRF INT MRF
Artvin 78 34 43.6 31 10 323 109 44 404
Bartin 70 17 243 30 | 2 6.7 100 19 19.0
Diizce 70 ' 22 314 30 | 3 10.0 100 25 250
Giresun 71 12 16.9 38 8 211 109 20 18.3
Istanbul 895 151 16.9 385 46 11.9 1280 197 154
Kastamonu 72 » 23 319 35 ‘ 5 143 » 107 28 262
Kirklareli 70 12 17.1 30 4 133 100 16 16.0
Kocaeli 163 41 252 75 13 17.3 238 54 227
Ordu | 75 21 1 280 | 31 | 3 9.7 106 24 226
Rize 69 17 24.6 31 11 35.5 100 28 28.0
Sakarya 87 15 17.2 40 3 7.5 127 18 14.2
Samsun 118 14 11.9 50 10 20.0 168 24 14.3
Sinop 72 16 222 30 8 26.7 102 24 235
Tekirdag 71 10 14.1 31 2 6.5 102 12 11.8
Trabzon 76 10 132 30 8 26.7 106 18 17.0
Zonguldak 71 11 15.5 30 4 133 101 15 149
Total [ 2128 426 20.0 927 | 140 15.1 3055 566 18.5

MRE are individuals identifying as marine recreational fishers and PR% is the corresponding participation rate percentage.
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