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Aquaculture in Canakkale: Current Status and Future Perspectives
Abstract: This study was conducted to examine the current status of aquaculture in Canakkale province and to offer
solutions that will contribute to the aquaculture sector’'s development. The study involved a detailed analysis of the
aquaculture facilities in Canakkale and the data related to these facilities. The province's current aquaculture structure
and potential were highlighted, drawing attention to the diversity in aquaculture production and the opportunities
available in the region. The study revealed that there are a total of 18 aquaculture facilities in Canakkale. Of these,
38.9% are involved in mussel farming, 27.8% in trout farming, 22.2% in carp farming, 5.6% in lugworm farming, and
5.6% in the cultivation of seabass, gilthead seabream, turbot, and grouper. The highest production by species occurs
in mussel farming, while lugworm and marine fish farming remain at the lowest levels. A total of 581.92 tons of aquatic
products were produced in Canakkale in 2023, 292.76 tons of which were from inland waters and 289.16 tons from
sea waters. However, it was determined that the share allocated to the sector in the support payments made in the
same year was 5.61%. It has been determined that global climate change and the accompanying drought threaten
the freshwater resources in Canakkale province, and the marine ecosystem is also affected by the mucilage
phenomenon due to the increase in water temperature and organic pollution load. These problems experienced in
water resources cause production losses in the aquaculture sector. The sustainable development of the aquaculture
sector in Canakkale, which also has a wide range in terms of cultivated species, requires a multidisciplinary approach
and planning using advanced technology tools. It is anticipated that such an approach will provide significant
increases in aquaculture production.
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Canakkale'de Su Uriinleri Yetistiriciligi: Mevcut Durum ve Gelecek Perspektifleri

Ozet: Bu galisma, Canakkale ilinde su iriinleri yetistiriciliginin mevcut durumunu incelemek ve sektériin gelisimine
1sik tutacak ¢6zim onerileri sunmak amaciyla gergeklestirilmistir. Arastirma kapsaminda, Canakkale'deki su Urinleri
yetistiriciligi isletmeleri ve bu igletmelere ait veriler detayli bir sekilde analiz edilmigtir. ilin mevcut yetistiricilik yapisi
ve potansiyeli 6n plana cikarlarak, su Urinleri Uretimindeki cesitlilige ve bolgenin sahip oldugu firsatlara dikkat
cekilmistir. Calismada, Canakkale genelinde toplam 18 su Urlnleri yetistiricilik tesisi bulundugu tespit edilmistir. Bu
tesislerden %41,2’sinin midye, %23,5'inin alabalik, %23,5’inin sazan, %5.9'unun kum kurdu ve %5.9'unun da levrek,
cipura, kalkan ve granyoz yetistiriciligi yaptigi belirlenmistir. Tlr bazinda en yliksek lretim midye yetistiriciliginde
gerceklesirken, kum kurdu ve deniz baliklan yetistiriciligi en dusuk seviyede kalmistir. 2023 yilinda, Canakkale’de
toplam 581,92 ton su urlnleri Uretimi gergeklesmis, bunun 292,76 tonu igsularda, 289,16 tonu ise denizlerde
uretilmigtir. Ancak, ayni yil yapilan destekleme édemelerinde, sektdre ayrilan payin %5,61 oldugu tespit edilmigtir.
Kuresel iklim degisikligi ve beraberinde gelen kurakligin Canakkale ilindeki tatlisu kaynaklarini tehdit ettigi, denizel
ekosistemin de su sicakhgindaki yikselis ve organik kirlilik yukindeki artis nedeniyle yagsanan musilaj olayindan
etkilendigi tespit edilmistir. Su kaynaklarinda yasanan bu sikintilar yetistiricilik sektoériinde Uretim kayiplarinin
yasanmasina neden olmaktadir. Kiiltlire alinan tlrler bakimindan da genis bir yelpazeye sahip olan Canakkale’de
yetistiricilik sektérinun surdurilebilir gelisimi multidisipliner bir yaklasim ve ileri teknoloji araclari kullanilarak
yapilacak planlamaya ihtiya¢ duymaktadir. Bu tur bir yaklagsimin, su Urtnleri Uretiminde kayda deger artislar
saglayacagi ongorilmektedir.
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1. Introduction

Aquaculture is one of the important sectors that provide continuous input to the economy of all
countries today (Cételi, 2023). The aquaculture sector has come a long way in the last 50 years with the
spread of training and the increase in technology. In the 1950s, 4 per cent of total aquaculture production,
5 per cent in the 1970s, 19 per cent in the 1990s and 44 per cent in the 2010s were obtained from
aquaculture. In 2021, 50% (91.2 million tonnes) of the 182 million tonnes produced was obtained from
fishing and 50% (approximately 90.9 million tonnes) was obtained from aquaculture (FAO, 2024). Looking
at the world aquaculture production data for 2022; it is seen that a total of 185,452,672 tons of products
were obtained, with 91,037,271 tons from hunting and 94,415,401 tons from aquaculture (DGFA, 2024).
In its published report, FAO announced that it expects total fisheries and aquaculture production,
excluding algae, to increase gradually and reach 202 million tons in 2030, and that most of this increase
will come from aquaculture (FAO, 2022).

According to the data of the Federation of European Aquaculture Producers (FEAP), Turkey is one of the
leading countries in aquaculture in Europe. Turkey, which has a very high position especially in sea bream
and sea bass production, competes with major producers such as Norway and Greece. Norway is the
European leader in cold water fishing and salmon production and has the largest production volume
thanks to its developed infrastructure. Turkey, on the other hand, has come to the fore in Europe with its
specialization in species specific to the Mediterranean climate (especially sea bream and sea bass) and
its farming methods suitable for warm climates. Turkey's focused production strategy in these species
makes the country a strong player in the Mediterranean region (FEAP, 2023).

In recent years, there have been significant developments in aquaculture systems in our country, the
transfer of fish farms in the seas to open and deep waters has necessitated the use of new techniques
suitable for these conditions, and improvements have been made by applying advanced technology in the
size and structure of net cages, net and feeding systems (Bilgiiven and Can, 2018). Aquaculture
production in Turkey increased by 8% in 2023 compared to the previous year and reached 1,010,346
tons. Total production by hunting reached 454,059 tons in 2023, and total production by aquaculture
reached 556,287 tons. In Turkey, 55% of aquaculture production originates from aquaculture, 72% of this
production is provided from the seas and 28% from inland waters. Looking at the data for 2023, the amount
of aquaculture production in our seas is 399,529 tons, and in our inland waters it is 156,758 tons, and the
production in our seas is higher than the amount of production in our inland waters for the last 10 years.
The most important fish species cultivated in Turkey are trout with 152,566 tonnes in inland waters, sea
bass with 160,802 tonnes and sea bream with 154,011 tonnes (DGFA, 2024). According to 2023 data,
the most produced species are mussels with 8,738 tonnes, meagre with 6,149 tonnes and tuna with 3,674
tonnes (TURKSTAT, 2023). In recent years, mussel farming has gained importance in our country in terms
of healthy, reliable and sustainable product supply. Apart from the production by hunting, aquaculture
production has also started in our seas (Serdar and Yildirnm, 2018). Rainbow trout, which was started to
be cultivated in concrete ponds in fresh waters, has become possible to be cultivated in seawater thanks
to the accumulation of knowledge and technological developments in production techniques. Today, it is
offered to the global market with the Turkish Salmon brand (FCRI, 2012; Yildirnm and Cantas, 2022).
Turkish salmon is the leading species cultivated in the sea in the Black Sea Region, and according to the
data of the Eastern Black Sea Exporters' Association (DKIiB), it is exported to 48 countries (Erol and Eruz,
2024).

Canakkale has an important aquaculture potential as a land and sea area due to being the second largest
fishing center in the Marmara Region after Istanbul and having the longest coastline after Mugla. The
Canakkale Strait, which connects the Marmara Sea to the Aegean Sea, allows a wide variety of
aquaculture species to live with its relatively less salty surface waters coming from the Black Sea and
more salty bottom waters coming from the Mediterranean and its different hydrographic structure, and in
this respect, it also forms the migration route of many species. The fish species provided in the province
are trout, anchovy, mullet, sea bass, bluefish, swordfish, chub mackerel, bonito, sardine. Depending on
its aquaculture potential, Canakkale province has aquaculture processing and evaluation facilities that
have received EU approval numbers. There are 105 facilities in Turkey that export to EU member
countries, 9 of which are in Canakkale province (Anonymous, 1998; Kelkit, 2011; Anonymous, 2023a).
Canakkale, which has Mediterranean mussel beds along its entire coast, has a great potential in terms of
mussel farming. This feature of Canakkale province, together with the Balikesir coast, made it the region
where the first Mediterranean mussel culture was carried out in Turkey (Yildiz et al., 2023).

It is important to know the species and production amounts of aquaculture products obtained through
aquaculture in Canakkale region, which covers a large area, in terms of planning to be made to obtain
high efficiency in the aquaculture sector in the region, which has a rich potential. In this context, the current
status of the aquaculture sector, its place and development in the aquaculture sector of our country, and
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recommendations for the sustainable growth of the aquaculture sector in the province were analysed by
using data on water resources in the province, number of aquaculture facilities, settlements, fry and actual
capacities, species grown, total production amounts and values of aquaculture products, and support
payments made to aquaculture products.

2. Materials and Methods
2.1 Working area

The working area consists of aquaculture facilities established in natural and artificial water resources in
the centre and districts of Canakkale province. Canakkale is a province with lands on the Gallipoli
Peninsula, which is connected to the Eastern Thracian lands of the Balkan Peninsula by an isthmus, and
the Biga Peninsula, which is the western extension of Anatolia. The province covers 993,318 hectares
on either side of the Canakkale Strait, the waterway linking the Aegean Sea and the Sea of Marmara,
spanning both Europe and Asia (Anonymous, 2023a). The total coastal length of the province, which has
both Marmara and Aegean Sea coasts, is 671 km (Figure 1) (Anonymous, 2024a; Anonymous, 2024b).

Figure 1. Map of Canakkale province and districts (Anonymous, 2024c)

Within the provincial borders, Kocabas Stream, Bayramdere, Umurbey Stream and Sarigay are located
in the Northern Marmara Basin in the Biga Peninsula, and Kara Menderes Stream, Tuzla Stream and
Mihli Stream are located in the Southern Marmara Basin. The river resources in the province and districts
are given in Table 1.

Table 1. Rivers of Canakkale Province (Anonymous, 2023b)

Total Length within Max. flow Place of Place of
River Name length  the province (m?3/s) origin discharge

(km) borders (km)
Kara Menderes 109 109 1530 Kazdagi Canakkale Strait
Stream
Tuzla Stream 80 80 1400 Kirburun Aegean Sea
Saricay 40 40 1300 Klaglkburun Canakkale Strait
Kocabag Stream 84 84 1345 Kaynarca Marmara Sea
Mihli Stream 28 12 75 Kazdag Edremit Gulf
Kavak Stream 50 18 1100 Balli Saros Gulf
Bayramdere 11 11 1.123 Taghburun  Marmara Sea
Buylkdere 10 10 1.048 Genisdag Kalekoy
Cinardere 28 28 0.791 Sisalandagi Marmara Sea
Tayfurdere 19 19 0.642 Agilyeri Canakkale Strait
Umurbey Stream 22 22 16.677 Avci Tepesi  Canakkale Strait
Kocacgay 62 62 4.584 Bardakgl Kocabas Stream
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Agonya Stream 148 70 2.304 Katrandagi  Ortaca

Although there is no significant lake in the province, there are salt lakes that dry up in the summer in the
Gelibolu Peninsula and Gékgeada (Anonymous, 2023b). There are a total of 30 ponds built by the
Provincial Directorate of Village Services and the DSI 252nd Branch Directorate within the provincial
borders. 22 of these ponds were built by the Village Services and 8 by the DSI (Akbulut et al., 2006; DSI,
2024). There are 5 underground water resources and they are shown in Table 2.

Table 2. Groundwater potential of Canakkale province (Anonymous, 2023b)

Source Name Water Potential (hm3/year)
Bayramic¢ — Evciler — Ayazma Spring 50.08
Yenice Cinar Spring 0.41
Yenice — Ilica Spring 1.04
Geyikli — Pinarbasi — Kirkgozler Spring 0.63
Karadag Village Water Resource Areas 4.20

Information on the current water resources and their status in Canakkale province was obtained from the
Canakkale 25th Regional Directorate of State Hydraulic Works (DSI), data on aquaculture facilities and
production quantities of aquaculture products (2013-2023) were obtained from the General Directorate of
Fisheries and Aquaculture (DGFA), the Canakkale Provincial Directorate of Agriculture and Forestry, and
also the Fisheries and Aquaculture Statistics of Turkey and the Canakkale Turkish Statistical Institute
(TURKSTAT) data portal and relevant institutions. Data were analyzed using Microsoft Excel software,
percentages were calculated and interpreted in tables and graphs.

3. Results and Discussion

According to 2024 data, there are a total of 18 aquaculture facilities in Canakkale, including 7 mussels, 5
rainbow trout, 4 carp, 1 lugworm and 1 sea bass, sea bream, turbot and meagre. The locations of the
active aquaculture facilities in the province on the map are given in Figure 2.

Figure 2. Location of GCanakkale province aquaculture facilities on the map

When the distribution of the facilities according to the province is evaluated, it is seen that the highest
number of facilities are in Gelibolu and Lapseki districts with 22.22% and the lowest number of facilities
are in Ezine, Can and Ayvacik districts with 5.56% (Figure 3).
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Figure 3. Distribution of aquaculture facilities by districts (%)
The locations, capacities and cultivated species of the facilities in the province are given in Table 3.

Table 3. Aquaculture facilities in Canakkale

Facilities Offspring Ca- Actual Capacity
Number Dist- Facilities Type pacity (pcs) (kglyear) Species
ricts
1 Bayra- Concrete pool 800.000 64.000 Rainbow trout
mi¢
2 Bayra- Concrete pool 500.000 7.000 Rainbow trout
mi¢
3 Bayra- Concrete pool 320.000 20.000 Rainbow trout
mi¢
4 Lapseki Net cage - 670.000 Rainbow trout
5 Can Concrete pool 300 000 30 000 Rainbow trout
6 15.000.000 Sea Bass
Lapseki Tank-Earth pool 39.000.000 21.000.000 Sea Bream
1.000.000 Turbot
1.500.000 Meagre
7 Yenice Net cage - 20.000 Mirror carp- Com-
mon carp
8 Yenice Net cage - 15.000 Mirror carp- Com-
mon carp
9 Lapseki Net cage - 25.000 Mirror carp- Com-
mon carp
10 Ezine Net cage - 15.000 Mirror carp- Com-
mon carp
11 Geli- Raft/Rope - 1.400.000 Mediterranean
bolu Mussel
12 Geli- Raft/Rope - 1.400.000 Mediterranean
bolu Mussel
13 Geli- Raft/Rope - 1.500.000 Mediterranean
bolu Mussel
14 Geli- Raft/Rope - 1.000.000 Mediterranean
bolu Mussel
15 Lapseki Raft/Rope - 990.000 Mediterranean
Mussel
16 Central Raft/Rope - 1.000.000 Mediterranean
Mussel
17 Central Raft/Rope - 1.000.000 Mediterranean
Mussel
18 Ayvacik Earth pool - 35.000 Lugworm
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It is seen that mussel farming is the most common and sandworm and sea fish farming are the least
common in the province. The percentage distribution of these facilities is as follows; 38.9% mussels,
27.8% rainbow trout, 22.2% carp, 5.6% sea bass, sea bream, turbot and garnet and 5.6% sandworm
(Figure 4) (Anonymous, 2024d; Yildiz et al., 2023).
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Figure 4. Distribution rates of aquaculture facilities in Canakkale province (%)

The number of mussel (Mytilus galloprovincialis) farming facilities in the sea using raft/rope system is 7 in
the province. The distribution of mussel farming facilities by districts is as follows; 4 in Gelibolu (57.1%),
2 in the centre (28.6%) and 1 in Lapseki (14.3%). It is seen that mussel farming is more widespread in
Gelibolu district. In addition, there are 6 mussel farming facilities in the province with preliminary permits
and rented premises that are in the installation phase. 3 of them are in Canakkale Central (below
Karacaodren), 2 in Lapseki (below Girece, Gireci village - Tiripga) and 1 in Gelibolu (Camhk 2)
(Anonymous, 2024d). Canakkale is the region where the first Mediterranean mussel culture was carried
out in our country (Yildiz et al., 2023). Yildiz et al. (2023) and Yildiz and L&k (2005) reported that
Canakkale, which has Mediterranean mussel beds all along its coast, is a region with ideal conditions for
mussel farming. In addition, the increase in the domestic demand for mussels leads to an increase in the
economic value of mussels (Yildiz and Lok, 2005).

According to TURKSTAT 2023 aquaculture production data, mussel farming in our country was 8,738
tonnes (TURKSTAT, 2023). According to the ‘Aquaculture Facilities’ table for December 2024, which is
regularly updated by the Ministry of Agriculture and Forestry, the number of facilities engaged in mussel
farming in the seas in our country is 53 (Anonymous, 2024e). Of these facilities, 30 (60%) are located in
the Marmara Region, 18 (36%) in the Aegean Region and 5 (10%) in the Black Sea Region. In the
Marmara Region, mussel farming is carried out in 4 provinces and these provinces and the number of
facilities are as follows; Balikesir 12, Canakkale 7, Yalova 7 and Bursa 4. In the Aegean Region; It is
carried out in 2 provinces, 13 in izmir and 5 in Mugla. In the Black Sea Region, there are 5 production
facilities, 4 facilities and 1 university facility in Sinop alone. It is seen that the most intensive mussel farming
in Turkey is carried out in the Marmara Region. Canakkale province stands out as the second most
intensive farming province in this region and constitutes 23.3% of the mussel farming carried out in the
Marmara Region. The mussel farming production amounts (tons) in the province between 2017-2023 are
shown in Figure 5. The highest production was achieved in 2020 with 1371 tons.
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Figure 5. Mussel farming production in GCanakkale province between 2017-2023 (tons)

There are 5 farms in the province that farm rainbow trout (Oncorhynchus mykiss). The distribution of
rainbow trout farming facilities by districts is as follows; 3 in Bayramig, 1 in the Lapseki and 1 in Can. The
water source of the 3 farms located in Bayramic is the Ayazma stream, which is a branch of the Kara
Menderes stream, Ayazma Kuglkgay water and Bickidere. The facility in Can is located in Seftali Creek,
a branch of the Kocabas Stream, and the facility in Lapseki is located in the Umurbey Dam Lake. The
facilities in Bayramig¢ and Can cultivate trout in concrete ponds on land, while the company in Lapseki
cultivates trout in net cages in the pond. All of the rainbow trout farming in the region is carried out in
inland waters. The two facilities in Bayramig¢ and the facilities in Can are small-scale facilities. The facilities
in Lapseki, which carries out aquaculture in net cages in the lake, is a large-scale facilities with a capacity
of 670 tonnes/year. In his study, Yuksel (2022) stated that approximately 13% of the world's trout
production is carried out in our country and that our country has an important place in the world trout
farming sector. The European Aquaculture Federation (FEAP) December 2023 report states that Turkey
was the country with the highest trout, sea bass and sea bream farming in 2022 and that trout production
was 127,000 tons (FEAP, 2023). According to TURKSTAT's 2023 aquaculture output statistics, rainbow
trout farming in inland waters amounted to 152,566 tons (TURKSTAT, 2023). Demir (2023) and Yildirm
and Cantas (2022) reported that 471,686 tons of aquaculture was carried out in our country in 2021 and
that 35% of this production was trout farming, that trout farming was carried out in a total of 68 provinces,
and that Elazi§ (26,500 tons; 16%) ranked first in rainbow trout farming. Furthermore, an analysis of DGFA
(2024) aquaculture statistics reveals that there are 2,385 operational aquaculture facilities, comprising
1,831 in inland waters and 554 in the seas. According to the Ministry's 2023 data in the Marmara Region;
There are 61 rainbow trout facilities. Canakkale province constitutes 8.2% of the trout farming in the
Marmara Region. The rainbow trout farming quantities (tons) in the province between 2013-2023 are
shown in Figure 6. The highest production was 700 tons in 2016.
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Rainbow Trout 229,8 107 133 700 308 172 325 121 197 333 291

Figure 6. Rainbow trout aquaculture production in Canakkale province between 2013-2023 (tons)
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The number of facilities breeding carp fish (Cyprinus carpio) in the province is 4. The facilities are located
in Yenicekdy pond and Cinarcik pond in Yenice, Nusratiye Digsbudak pond in Lapseki and Kemalli pond
in Ezine. It has been determined that these ponds built for irrigation purposes are rented by carp farming
facilities for 5-15 years, the minimum water amounts vary between 2-5.60 hectares, and the facilities in
Yenicekdy pond is semi-intensive and the others are extensive (Anonymous, 2023a). According to
TURKSTAT 2023 aquaculture production data, carp farming in inland waters was 216 tons (TURKSTAT,
2023). In the whole country, the number of carp farming facilities is 57 (Anonymous, 2024e). Of these
facilities, 19 (33%) are located in Marmara, 15 (26%) in Aegean, 9 (16%) in Central Anatolia, 8 (14%) in
Mediterranean, 4 (7%) in Southeastern Anatolia and 5 (10%) in Eastern Anatolia. According to the data
of the Ministry 2023, it was reported that 19 carp fish facilities in the Marmara Region were distributed in
6 provinces. These provinces and the number of facilities are Edirne 9, Canakkale 4, Tekirdag 2, Sakarya
2, Kocaeli 1 and Bursa 1. Canakkale province accounts for 21% of the carp farming in the Marmara
Region. The amount of carp fish farmed in the province between 2013 and 2023 (tonnes) is shown in
Figure 7. The highest production was 9 tonnes in 2020.
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Figure 7. Carp farming production in Canakkale province between 2013-2023 (tons)

Another aquaculture facilities in the province is located in Lapseki district. In this facilities, sea bass
(Dicentrarchus labrax), sea bream (Sparus aurata), turbot (Psetta maxima) and meagre (Argyrosomus
regius) are farmed in tanks and earthen ponds. There are 104 hatcheries (marine and freshwater) across
the country. Of these hatcheries, 27 are marine fish hatcheries and have a capacity of 1.028.250.000
fry/lyear and 140.402.000 eggs/year (Yuksel, 2022). In 2022, Turkey produced 156,000 tonnes of portion
sea bass, 230,000 tonnes of juvenile sea bass, 134,000 tonnes of portion sea bream and 240,000 tonnes
of juvenile sea bream (FEAP, 2023). According to the 2023 aquaculture production data for our country,
sea bass ranked first with a production of 160,802 tonnes, while sea bream ranked third with 154,011
tonnes (DGFA, 2024). According to TURKSTAT, 2024a data, the amount of sea bass and sea bream
farming (tonnes) in Canakkale province between 2013-2022 are given in Figures 8 and 9. An analysis of
the figures reveals that production has fluctuated over the years, with sea bass production reaching its
highest level in 2021 (19 tonnes) and sea bream production peaking in 2020 (33 tonnes).Canakkale
province contributes to the production potential of our country, which is the leader in Europe in terms of
sea bream and sea bass farming, albeit at a low level.
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Figure 8. Sea bass aquaculture production in Canakkale province between 2013-2022 (tons)
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Figure 9. Sea bream aquaculture production in Canakkale province between 2013-2022 (tons)

According to TURKSTAT's aquaculture production data for the year 2024, meagre aquaculture in Turkey
was 6,149 tonnes (TURKSTAT, 2024a). According to the FEAP December 2023 report; Turkey ranks
second after Spain in meagre (Argyrosomus regius) fish farming (FEAP, 2023). When the aquaculture
facilities report for 2024 published by the Ministry of Agriculture and Forestry is examined; it is seen that
there are 102 meagre facilities in our country, 97 of these facilities are in the Aegean Region, 4 in the
Mediterranean Region and 1 in the Marmara Region. Meagre cultivation is mostly done in the provinces
of Mugla, izmir and Aydin in the Aegean Region, and the number of facilities is 72, 18 and 7, respectively.
While Mugla province ranks first in terms of facilities, Canakkale province ranks last. There is no data on
the production amount of meagre fish in Canakkale province, including previous years.

Turbot, one of the most valuable commercial flatfish species of our country, is attracting attention as a
potential species for stock increase and aquaculture (Aydin et al., 2019). Turbot farming is carried out in
2 facilities in our country, one in earthen ponds in Mugla in the Aegean Region and the other in earthen
ponds and tanks in Canakkale in the Marmara Region. In addition, turbot is raised for research and fish
breeding purposes at the Trabzon Fisheries Research Institute within the Ministry. No data was found on
the amount of turbot production in Turkiye and Canakkale province.

Lugworm (Arenicola marina) cultivation is also carried out in earthen ponds in the Ayvacik district of
Canakkale province. This facilities is the only facilities in our country that breeds lugworm.

The production quantities (tons) of the species cultivated in Canakkale province between 2013 and 2023
are given in Figure 10. The figure highlights that the production quantities of the species vary significantly
over the years. It is observed that the highest production between 2013 and 2023 was in rainbow trout
(inland) and mussel species. Mussels reached their highest production amount (1371 tons) in 2020, but
production amount (99 tons) decreased suddenly in 2021. The reason for this decline may be due to the
mucilage event seen in the Marmara Sea that year, which negatively affected the marine ecosystem.
Koncagil et al., (2022) stated in their research on mucilage that mucilage was seen in the Marmara Sea
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in 2021, that the mucilage spread over an area of kilometers affected the marine ecosystem, that the
mucilage settled on the sea bottom and caused living creatures to be deprived of oxygen, and that
creatures such as mussels that clean the seas could not perform their functions as a result of their surfaces
being covered with mucilage.
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Figure 10. Aquaculture production quantities of Canakkale province between 2013-2023 (tons)

Total aquaculture production amount and total production value of Canakkale in 2023 are given in Table
4.

Table 4. Total production amount and total production values of aquaculture in Canakkale province

Product Name Total Production Amount Total Production Value (TL)
(ton)

Inland Aquaculture 292,76 18.151.074,00

Mariculture 289,16 11.156.827,63

Total 581,92 29.307.901,63

The total production amount obtained from inland aquaculture in 2023 was 292.76 tonnes and the total
production value was 18,151,074.00 TL. The total production amount obtained from mariculture is 289.16
tonnes and the total production value was 11,156,827.63 TL. The total amount of aquaculture production
was 581.92 tonnes and the total value of aquaculture production was 29,307,901.63 TL. In 2023, the
amount of inland aquaculture production was higher than the amount of marine aquaculture production.
The aquaculture sector has been included in the scope of support since 2003 (Coteli, 2023). The fisheries
support data within the scope of rural development support provided in Canakkale between 2016-2023
are shown in Table 5.

Table 5. Fisheries support payments in Canakkale province by year (TL)

Year Fisheries Support Payments (TL)
2016 166.573
2017 522.629
2018 464.737
2019 872.130
2020 714.000
2021 1.979.575
2022 925.700
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2023 3.788.418

Of the total support amount of 3,788,418 TL for 2023, 212,666 TL was for aquaculture support. The
remaining part (3,575,752 TL) belonged to traditional coastal fishery support. In 2023, while the share
allocated for coastal fisheries was 94.4 %, the share allocated for aquaculture was as low as 5.61 %,
which was quite remarkable. In the Aquaculture Specialization Commission report, it was emphasized
that there has been a significant increase in production with the increase in support provided to the
aquaculture sector, and that increasing and diversifying production in a way that takes environmental
sustainability into account should be among the main priorities (Anonymous, 2014). In addition, Coteli
(2023) stated that the types and amounts of support given to aquaculture in our country are effective in
preventing the pressure of the increase in feed costs on prices, and that rearranging the supports given
according to the FCR rate and aquaculture costs will contribute greatly to the development of aquaculture.
In 2023, our country's aquaculture import amount was 105,252 tons and export amount was 272,192 tons
(TURKSTAT, 2024b). According to these economic data, exports were seen to be more than twice the
amount of imports. In 2023, the annual import rate in Canakkale was 92,075 tons and the export rate was
203,785 tons, and in the same year, Canakkale's marine product farming import rate was 17,290 tons and
the export rate was 28,967 tons. It was determined that 19% of the imports and 14% of the exports in the
province were provided from mariculture. The graph of import and export data of mariculture in Canakkale
province between 2019-2023 is given in Figure 11.
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Figure 11. Import and export data of marine products farming in Canakkale between 2014-2023 (tons)
4. Conclusion

Within the scope of the research, Canakkale province aquaculture facilities and the data belonging to
these facilities were comprehensively discussed. In addition, information was provided on issues such as
the province's water resources, aquaculture facilities in districts, support rates, import and export
quantities, and evaluations were made. In the research, it was seen that Canakkale province has a rich
perspective in terms of the diversity of aquatic products cultivated. This shows that the region has potential
to be evaluated based on alternative species in terms of aquaculture.

Canakkale has a great potential for the development of the aquaculture sector with its 671 km coastline.
Examining the facilities reveals that the majority are mussel production facilities operating with raft/rope
systems at sea. In particular, the fact that sea water in the region contains suitable properties for mussel
cultivation and that mussel cultivation has the advantages of being more economical and easier than the
cultivation of other species has led to the increase of this type of cultivation in the region. It seems that
Canakkale has the potential to come to the forefront with mussel farming in our country's aquaculture
sector. The studies to be carried out by the Ministry to identify and open new mussel farming areas in the
region will allow the aquaculture sector to develop further in the field of mussel farming and will also
contribute to the national economy. In addition to the existing facilities, there are 6 mussel farming facilities
that have received project approval, are in the preparation phase, and have not yet started production.
After completing the necessary preparations as soon as possible, these facilities will start production and
make a significant contribution to both the region and the sector in terms of employment and production.
Minimizing the problems encountered in mussel production by establishing bilateral cooperation between
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the Ministry and the University and conducting studies on the development of new and alternative
production technologies can contribute to the development of mussel farming. In addition, carrying out
training activities to train expert and educated personnel in mussel farming within the scope of cooperation
between the ministry, university and private sector may enable the closure of the experienced personnel
gap.Increasing sea water temperatures due to climate change, stagnation in the sea and the increase in
the amount of nutrients in the sea cause mucilage problems in the Marmara Sea. Although dense
mucilage may negatively affect mussel farming, it is important to cultivate mussels that filter seawater to
reduce mucilage formation in a planned manner to preserve the ecological balance. In Canakkale, which
serves as a gateway from the Black Sea to the Aegean Sea through the Sea of Marmara, it is important
to plan facilities to be established in the marine environment in a way that does not affect maritime traffic
and tourism.

In the research, it was determined that there is one marine fish production facilities in the province, where
sea bass, sea bream, turbot and meagre fish are grown, and that the region's need for juvenile fish is also
met to some extent. Considering the advantage of using many different cultivation environments such as
earthen pools and closed circuit systems in the cultivation of this species, it is possible to increase
production with new cultivation facilities to be opened in Canakkale, where the climate conditions are also
suitable. In addition, the opening of more hatcheries in Canakkale to raise marine fish species will meet
the need for juvenile fish in the sector.

Freshwater trout farming is carried out in the province, and three of the existing facilities use river water
sources and one uses a dam lake water source. Additionally, it has been determined that two trout facilities
have received project approval and are in the preparation phase. Carp fish are raised in 4 ponds within
the provincial borders. These ponds are artificial irrigation ponds built by Village Services and DSI. As a
result of the intensive use of ponds by local farmers to irrigate agricultural lands, there is a high probability
that carp facilities will face water shortages in the near future. There are carp facilities in the region that
have closed due to drought, and the Ministry does not accept applications for breeding in ponds due to
the drought.

The aquaculture sector is one of the sectors heavily affected by global climate change. Due to drought
caused by climate change, efficient use of water resources is extremely important for the continuation of
biodiversity and access to healthy food. At this point, it is important to prepare water resources usage
plans by considering the sustainability of both plant agriculture and aquaculture in the province. Water
pollution is a major problem affecting the entire world. Both freshwater resources and seas are affected
by pollution. The diversity of the elements that cause pollution makes the task even more complicated.
Aquatic products grown in polluted waters can accumulate pollutants in their tissues, from heavy metals
to pesticides and even microplastics. This will cause aquatic products, which are known as healthy foods,
to be considered among risky foods.

For the development of the aquaculture sector in a region, the concept of a sustainable blue economy
must first be well understood. This concept includes the correct and careful use of resources, better
management and protection of marine and ocean ecosystems. It is a matter of debate whether these
concepts are fully understood by anyone other than large companies in the aquaculture sector. It would
be beneficial to organize educational seminars that aim to raise awareness among the stakeholders of
the aquaculture sector in our country; on the correct use of water resources, good management of
ecosystems, environmentally friendly, sustainably planned and protected, and environmentally
responsible awareness, aiming to leave protected resources for future generations.

Considering the current situation, it is inevitable to make planning using advanced technology tools with
a multidisciplinary perspective for the sustainable development of aquaculture in Canakkale province.

5. Compliance with Ethical Standard
a) Authors’ Contributions
E. Y.: Designing of study, Data collection, Data analysis, writing original draft preparation.
F. B. H.: Data collection, writing original draft preparation.
b) Conflict of Interest
The authors declare that there are no conflicts of interest or competing interests.

c) Ethics Committee Approval
Ethics committee approval is not necessary for this study.

127



d) Declaration of Not Using Artificial Intelligence
The authors declares that they did not use any type of generative artificial intelligence in the writing of this
article, including the creation of visuals, graphics, tables, or corresponding titles.

6. References

Akbulut, M., Sagir Odabasi, S., Odabasi, D.A., & Celik, E.S. (2006). The important freshwaters of the
Province of Canakkale and pollution sources. E.U. Journal of Fisheries & Aquatic Sciences, 23(1/1),
9-15.

Anonymous, (1998). Canakkale. Republic of Turkey Canakkale Governorship, Ors Printing, 159 pages,
Izmir.

Anonymous, (2014). Fisheries Specialization Commission Report. Ministry of Development, Tenth
Development Plan, Ankara. Accessed on: 04.01.2025, https://www.sbb.gov.tr/wp-
content/uploads/2022/08/Onuncu-Kalkinma-Plani-Su-Urunleri-Ozel-lhtisas-Komisyonu-Raporu.pdf

Anonymous, (2018). Canakkale Import Products: Top 10 Products in 2018. Canakkale Chamber of
Commerce and Industry. Accessed on: 05.01.2025,
https://www.canakkaletso.org.tr/Portals/340/itahalat_ihracat/2019/Canakkale%202018%20ithalat
%20Verileri%20ilk%2010.pdf

Anonymous, (2023a). 2023 Canakkale Briefing Report. Canakkale Provincial Directorate of Agriculture
and Forestry. Accessed on: 27.10.2024, https://canakkale.tarimorman.gov.tr/Menu/17/Brifing

Anonymous, (2023b). Canakkale Province 2022 Environmental Status Report. Republic of Turkey
Canakkale Governorship, Provincial Directorate of Environment, Urbanization and Climate Change,
Canakkale, 224 pages.

Anonymous, (2024a). Canakkale Population Statistics.  Accessed on: 25.09.2024,
https://www.nufusu.com/il/canakkale-nufusu

Anonymous, (2024b). Canakkale Governorship, Provincial Directorate of Environment, Urbanization and
Climate Change. Accessed on: 25.09.2024, https://canakkale.csb.gov.tr/genel-bilgiler-i-5368

Anonymous, (2024c). Districts of Canakkale. Accessed on: 25.09.2024,
https://tr.wikipedia.org/wiki/%C3%87anakkale%27nin_il%C3%A7eleri

Anonymous, (2024d). Canakkale Provincial Directorate of Agriculture and Forestry, Fisheries and
Aquaculture Department, Canakkale.

Anonymous, (2024e). Ministry of Agriculture and Forestry, Topics, Fisheries, Aquaculture, Aquaculture
Facilities. Accessed on: 26.12.2024, https://www.tarimorman.gov.tr/Konular/Su-Urunleri/Su-
Urunleri-Yetistiriciligi

Aydin, I., Polat, H., & Sahin, T. (2019). Reproductive Performance of Wild and Hatchery-Reared Black
Sea Turbot, Psetta maxima, in the Southern Black Sea Coast. Turk. J. Fish. & Aquat. Sci. 20(5),
351-357. http://doi.org/10.4194/1303-2712-v20_5 03

Bilgliven, M., & Can, G. (2018). Replacement of Fish Meal by Poultry By-product in Trout Feeds. Journal
of Agricultural Faculty of Bursa Uludag University, 32(2), 189-200.

Coteli, F.T. (2023). Product report, fisheries, Agricultural Economics and Policy Development Institute
(AEPDI), Publication No: 373, Ankara.

Demir, M. (2023). The current status of fisheries production in Van, Turkiye. COMU Journal of Marine
Sciences and Fisheries, 6(1), 15-23. https://doi.org/10.46384/jmsf.1223550

DGFA, (2024). Ministry of Agriculture and Forestry, General Directorate of Fisheries and Aquatic
Products, Information Documents, Fisheries Statistics. Ankara.

DSI, (2024). General Directorate of State Hydraulic Works, 25th Regional Directorate, 252nd Branch
Canakkale.

Erol, S., & Eruz, C. (2024). Potential in the Black Sea Aquaculture Sector and the Financial and Economic
Analysis of Turkish Salmon Exports. International Journal of Economics and Innovation, 10(1), 47-
64. https://doi.org/10.20979/ueyd.1370684

FAO, (2022). The state of world fisheries and aquaculture 2022. Towards Blue Transformation. Rome,
FAO. https://doi.org/10.4060/cc0461en

FAO, (2024). Fishery and aquaculture statistics — yearbook 2021. FAO Yearbook of Fishery and
Aquaculture Statistics. Rome. https://doi.org/10.4060/cc9523en

FCRI, (2012). TR90 Eastern Black Sea Region Fisheries Sector Report Contract No: TR90/11/DFD/21,
Trabzon: Fisheries Central Research Institute.

FEAP, (2023). https://feap.info/index.php/feap-annual-reports/, Accessed on: 25.09.2024.

Kelkit, A. (2011). A Research on The Relation of Industry and Environment in Canakkale City. Ataturk
University Journal of Agricultural Faculty, 34(2), 179-186.

Koncagul, M., Erdem Dulger, N., & Yinang, A. (2022). Formation and the Effect of Musilage in Marmara
Sea and in the World. European J. Eng. App. Sci., 5(2), 73-79.

128


https://www.tarimorman.gov.tr/Konular/Su-Urunleri/Su-Urunleri-Yetistiriciliği
https://www.tarimorman.gov.tr/Konular/Su-Urunleri/Su-Urunleri-Yetistiriciliği
https://doi.org/10.4060/cc9523en
https://feap.info/index.php/feap-annual-reports/

Serdar, S., & Yildirnm, $. (2018). An increasing trend in Turkey mussel culture. The 2nd International
Fisheries Symposium, Girne, Kibris, 4-8 Kasim. pp: 1-2.

TURKSTAT, (2023). Fisheries statistics, aquaculture production 2022-2023. Accessed on: 20.09.2024,
https://data.tuik.gov.tr/Bulten/Index?p=Su-Urunleri-2023-53702

TURKSTAT, (2024a). Fisheries statistics, aquaculture production quantity, Canakkale. Accessed on:
20.09.2024, https://biruni.tuik.gov.tr/medas/?kn=97&locale=tr

TURKSTAT, (2024b). Foreign trade statistics. Accessed on: 20.09.2024,
https://biruni.tuik.gov.tr/disticaretapp/menu.zul

Yildirim, O., & Cantas, i.B. (2022). Investigation of Production and Economic Indicators of Rainbow Trout
Farming in Turkiye. Acta Aquatica Turcica, 18(4), 461-474.

Yildiz, H., & Lok, A. (2005). Growth and survival rates of different size classes of black mussel (Mytilus
galloprovincialis, Lamarck, 1819) at two culture systems in Dardanelles. E.U. Journal of Fisheries
& Aquatic Sciences, 22(1-2), 69 -74.

Yildiz, H., Acarli, S., Doyuk, S.A., Kuyumcu, N.S., & Vural, P. (2023). The past, present, and future of
Mediterranean mussel (Mytilus galloprovincialis) farming in Canakkale. In Canakkale Fisheries,
Aquaculture, and Maritime Studies (pp. 273-290). Nobel Scientific Works.

Yiksel, T. (2022). Value chain analysis of trout aquaculture in Turkey (Master's thesis). Marmara
University, Institute of Science, Department of Fisheries, Fisheries Program, 98 pages.

129


https://data.tuik.gov.tr/Bulten/Index?p=Su-Urunleri-2023-53702
https://biruni.tuik.gov.tr/medas/?kn=97&locale=tr
https://biruni.tuik.gov.tr/disticaretapp/menu.zul

