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Abstract 
 

The Black Sea is the bigger semi-closed and anaerobic basin in the world and accepts flows of big 

rivers that contain big quantities of inorganic nutritious substances. The communication with the 

Mediterranean basin is also exceptionally important for the immigration of new biological types, and 

the biological situation of Black Sea is intensely influenced by the fresh water that pours into from 

the rivers, At the duration of recent decades, the Black Sea has been imported each year from the 

rivers and from the industrial and domestic waste creating huge changes in the coastal areas. 

Dramatic changes have been presented in all the levels of Black Sea ecosystem resulting a dramatic 

drop in biodiversity as well as commercially important fish species and hence the catches which 

believed to be due to not only pollution but overfishing and environmental degradation also played 

very important role. Taking into the consideration all these unpleasant conditions of the ecosystem, 

fishing efforts remained unchanged; this also accelerated all the overfishing phases. Therefore 

Turkish pelagic fisheries need better management strategies to be implemented and legislation 

improvement together with effective monitoring control and surveillance service. In the mean time 

social welfare and sustainable input of fisheries sector to the national economy has shown a better 

trend with economic indicators involved.    

Management of fisheries in  

hers, the need to deal with an increasing complexity of environmental regulation and a decreasing 

amount of alternative fishing grounds where to operate, due to the wide array of current and 

planned uses of marine space. 
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1. Introduction 

Up to 1262 A.C. the Black Sea was named internationally Mavri Thalassa (the name was given by 

Jason in the Agronautic Expedition, bringing by him the Golden Fleece from the Kolchida- current 

Georgia) while from 1338 was named “Mare Nigrum”.  

In 1989 the most interesting for the pollution of Black Sea countries (Romania, Ukraine, Russia, 

Georgia, Bulgaria), signed an international protocol of collaboration on the pollution control of the 

Black Sea as the most polluted sea in the world. Each year, roughly 350 cubic kilometers of water of 

rivers discharge in the black Sea from a region that covers almost a third of the continental Europe 

and includes important regions of seventeen countries, (Austria, Belarus, Bosnia-Herzegovina, 

Bulgaria, Croatia, Czech Republic, Georgia, Germany, Hungary, Moldavia, Romania, Russian 

Federation, Slovakia, Slovenia, Turkey, Ukraine, Serbia), thirteen capitals and roughly 160 million 

population (Black Sea Scene, 2013).  

The 90% of the total volume (537000 km3) is without oxygen. It is one of the most well-known Black 

Sea properties: deeper than 200 meters, Black Sea water does not contain oxygen, and contains 

dissolved sulfuric hydride. Oxygen comes into seawater from air, and is being constantly produced by 

phytoplankton in the upper layer of the sea, photic zone, ca. 0-100 m depth. Both processes are 

functions of the sea surface. Water mixing (driven by currents and waves) is needed for the oxygen 

captured from air and generated by algae at sea surface reached lower, aphotic layers of the sea; 

Black Sea is a unique case of an extremely low vertical water mixing - it is the world's largest 

stratified water body (Sorokin, 2002). Today, afterwards the accumulation toxic, heavy metals, 

radioactivity, etc the Black of Sea is in danger to become totally a dead sea. Taking into account the 

programmed passages of petroleum pipelines and the pipelines of natural gas the fear for Black Sea 

catastrophe is multiplied in very high degree (Black Sea Scene, 2013).  

The Black Sea is the bigger semi-closed and anaerobic basin in the world and accepts flows of big 

rivers that contain big quantities of inorganic nutritious substances. The communication with the 

Mediterranean basin is also exceptionally important for the immigration of new biological types, and 

the biological situation of Black Sea is intensely influenced by the fresh water that pours into from 

the rivers, At the duration of recent decades, the Black Sea has been imported each year from the 

rivers and from the industrial and domestic waste creating huge changes in the coastal areas. 

Dramatic changes have been presented in all the levels of Black Sea ecosystem (Black Sea Scene, 

2013).   

The Black Sea is connected with the Mediterranean Sea, with Bosporus (31 km length and 0.7 -3.5 

km, wide with a biggest depth 100 m)(Fig 1). Obvious it is that any ecological situation in the Black 

Sea has direct impact in the ecological situation of Aegean but also of the rest Mediterranean basin. 

It was calculated (Chartier, 1990) that annually 400 km3 of marine water it is transported by the Black 

Sea in the Aegean Sea. It seems that this sum is very small in comparison to the total volume of 

Aegean Sea (90.000 km3) and Northern Aegean Sea (26.000 km3). However, the region of Athos 

(Chalkidiki) with content 11.000 km3 is influenced on the surface too much by the flow of waters 

from the Black Sea. The mainly current of this transport is a narrow current with biggest depth 90 m 

that begins from the Bosporus, with direction South-western, and speed 10 to 50 cm/sec. The 

highest speed of the marine current which was measured in Bosporus of is order 300 cm/sec 

(Malamotte- Rizzoli, 1986- Zodiatis, 1994). The waters of Black Sea enter in the Aegean Sea; the 

surface layer of the northern and western Aegean Sea is influenced considerably by this flow.  
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Fig. 1. The Black Sea, Riparian countries and Turkish Straits 

The surface of Black Sea is 423.000 km2, is supplied fresh water from the rivers: Danube, Dnieper, 

Dniester and Kizilirmak, Yesilirmak and Sakarya. From them Danube transports mainly all the 

pollutants of Western European developed countries in the Black Sea- Romania- Delta (above the 

50% of pollution of Black Sea it emanates from Danube). The Black Sea continues facing serious 

ecological situation. Result of this is:  

a) Decrease of fishery:  

The catch of pelagic fishes in the Black Sea, eg, anchovy, sprat and mackerel has shown fluctuations 

for the decades with decreasing trend while disappeared itself swordfish and blue fin tuna.  

b) Euthophication:  

Near to Odessa, in the estuary of Danube the algae concentration of 1kg/ m3 makes impossible the 

infiltration of light in the 90% of aquatic volume, with result the necrosis of environment. The 

euthrophication is caused by big quantities organic and chemical nutritious (nitric-phosphate from 

fertilizers but also from the detergents). In comparison we have 80 times more waste today in the 

Black Sea from that in the decade of ’70. Biological treatment of – sewages it does not allocate 

almost in any city of Black Sea.  

c) Heavy Metals:  

The heavy metals Pb, Cd, Cu, Hg, etc, are located continuously in the sediment and many times in 

fish. It is reminded that this bio accumulated in the liver of man, causing hepatic illness.  

d) Radionuclides:  

The Sr90 and Cs137 are from the accident Chernobyl. The radionuclide level in the sand and in waster 

cannot be unfortunately appreciated from the side of impact, because they do not exist international 

limits. But Cs137 from the Chernobyl accident has been even observed in the coasts of Spain and 

Greece (Vosniakos, 1999, Vosniakos et al, 2002). 

e) Pesticides:  

Their concentration particularly in the estuary of Dnieper is 10 times above the allowed limits.  

f) Polyaromatic Hydrocarbons (PHA):  

With the rivers are transported above 70.000 tons/ year of PHA. Bigger accumulation is observed in 

the estuary of Danube.  
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g) Erosion:  

The coast of Black Sea continuously is decreased time by time due to extensive erosion (in certain 

cases the sea entered to the soil to 150-200 m). Thus the tourism is believed to have been lost 800 

million dollars, while the fishery 500 million of dollars annually. It is marked that in 1950 existed 

about 1 million dolphins, while today exist hardly. The Delta of Danube is continuously degraded. In 

the case of total phosphorus in the Black Sea the annual quantity 51.726 tons/ year emanates from 

the rivers (42.601 tons (83%) and 8.675 tons from the land sources while for total nitrogen from 

391,864 tons/ year, 246.896 tons (62%) are transported by the rivers.  

Since the main orientation of currents flow of Black Sea is to the South, the most influences part of 

Black Sea the north- western corner, specifically the Romanian coast that represents the 40% of total 

erosion of Black Sea coast. The waters that pour from the rivers Dnieper, Dniester and Danube have 

total mean annual flow 265 km3 (Black Sea Scene, 2013).  

2. Black Sea Pelagic Fish Resources 

The total fish catch in Turkey is increased by 7.73 % in 2011 when compared with previous years.  

The pelagic catches from 2001 to 2011 are given in Fig 2. 

   

Fig 2. Catch of main pelagic fish species in the Black Sea (TURKSTAT) 

Anchovy 

Achovy, Engraulis encrasicolus, populations has been represented by two stocks in the Black Sea: the 

Black Sea and the Azov Sea stocks (Ivanov and Beverton 1985). The later reproduces and feeds in the 

Azov Sea and hibernates along the northern Caucasian and Crimean coast of the Black Sea. The Black 

Sea stock has higher ecological and commercial importance and the information below concerns only 

this stock which will be further called the Black sea anchovy.  

Black sea anchovy is distributed in the whole Black Sea in October-November it migrates to the 

wintering grounds along the Anatolian and Caucasian coasts in southern Black Sea. In these areas it 

forms dense wintering concentrations in November-March which are subject to intensive 

commercial fishery. In the rest of the year it occupies its usual spawning and feeding habitats across 

the sea with some preference to the shelf areas and the north-western part of the sea– characterized 

by the largest shelf area and high productivity due to abundant river run-off (Faschuk et al. 1995, 

Daskalov, 1999). But according to the studies carried out in the southern Black Sea (Turkey’s EEZ) 
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anchovy has also spawn in that area (Niermann et al. 1994). It also may be affected from the climatic 

changes and other ecological impacts in the last 3 decades (Erdogan et al.2010). 

Anchovy is an object of both artisanal (with coastal trap nets and beach seines mainly in Bulgaria, 

Romania and Ukraine), and commercial purse-seines fishery on the wintering grounds mainly in 

Turkey. Majority of the catch been has obtained by Turkey by purse seine vessels. In recent years 

mid-water trawling has also been started in anchovy fisheries. The catch of the Black Sea countries 

increased until 1985-1986 after which a sharp decline occurred in such that the Turkish catch of 

anchovy in 1990-1991 fell to 13-15% of the 1985-1986 level (TURKSTAT).  

Heavy fishing on small pelagic fish predominantly by the Soviet Union, and later also by Turkey, was 

carried out in a competitive framework without any agreement between the countries on limits to 

fishing. Depletion of the small pelagic stock appears to have led to increased opportunities for 

population explosion of planktonic predators (jelly fish and ctenophores) which have competed for 

food with fish, and preyed on their eggs and larvae. The eggs distribution of anchovy in early 90’ies is 

given in Fig. 3, 4.  

 

Fig 3. Migration of anchovy between spawning and wintering grounds in the Black Sea 

 

Fig 4 Anchovy egg distribution in the Black Sea (Nierman, 1994) 
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Horse mackerel 

The Black sea horse mackerel is a subspecies of the Mediterranean horse mackerel Trachurus 

mediterraneus. Although in the past the Black sea horse mackerel has been attributed to various sub-

populations, in a more recent study Prodanov et al. (1997) brought evidence that the horse mackerel 

rather exists as a single population in the Black sea, and thus all Black sea horse mackerel fished 

across the region should be treated as a unit stock. 

The horse mackerel is a migratory species distributed in the whole Black Sea (Ivanov and Beverton, 

1985; In the spring it migrates to the north for reproduction and feeding (Fig. 5). In summer the 

horse mackerel is distributed preferably in the shelf waters above the seasonal thermocline. In the 

autumn it migrates towards the withering grounds along the Anatolian and Caucasian coasts 

migration (Ivanov and Beverton, 1985).  The horse mackerel population in the Black Sea mainly 

winters along the Crimean, Caucasian and Anatolian coasts and warm sections of the Marmara Sea. 

They winter at a depth ranging between 20 and 90 meters off Crimea and between 20 and 60 meters 

off the Caucasian coasts. The horse mackerel population continuously remains in the eastern Black 

Sea winters in an area north-east of Trabzon. The population migrating between Marmara and the 

eastern Black Sea spend the winter in the Bosphorus area and off the Marmara Sea at optimal depths 

ranging between 30 and 50 meters. Depending on water temperature, feeding migration starts in 

mid-April or towards the end of that month (Demir, 1958). Horse mackerel groups migrate from the 

Bosphorus to the Bulgarian and Romanian coasts in the north. They are also believed to migrate from 

Crimea to the north-west and from the Caucasian and north-eastern Anatolian coasts to the Crimean 

coasts. Autumn migration starts in September and reaches a peak in October and November (Ivanov 

and Beverton, 1985). 

 

Fig 5. Migration and spawning pattern of mackerel in the Black Sea 

Sprat (Sprattus sprattus L.) 

Sprat is a pelagic schooling species in the Black Sea ecosystem.  They sometimes enter into the 

estuaries (especially as juveniles) and the Azov Sea and tolerating salinities as low as 4‰. In the 

daytime it keeps to deeper water and in the night moves near the surface. It forms big schools and 

undertakes seasonal movements between foraging (inshore) and spawning (open sea) areas (Fig 6). 

(Ivanov and Beverton 1985). Adults tend to remain under the seasonal thermocline, penetrating 
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above its only during the spring and autumn homothermia. Juveniles are distributed in a larger area 

near the surface. They reach sexual maturity at the age of 1 year and length of 7 cm. In Turkey it was 

found that males reached maturity at 7.5 cm and females at 7.8 cm at age 1 year (Avşar & Bingel, 

1994). Together with horse mackerel and anchovy It is most abundant small pelagic fish species in 

the region. Sprat fishing takes place on the continental shelf on 15-110 m of depth (Shlyakhov and 

Shlyakhova, 2011). The harvesting of the Black Sea sprat is conducted during the day time when its 

aggregations become denser and are successfully fished with trawls. The main fishing gears are purse 

seine and mid-water trawl whereas pelagic pair trawls and uncovered pound nets are also used on 

the other Black Sea countries. 

 

 

Fig  6.  Feeding, wintering and spawning areas of Sprat in the Black Sea. 

Atlantic bonito 

Bonito is the most important commercially important species among the Black Sea fish. But catch 

statistics are not available even provided the accuracy is in question.  Only it has been recorded in 

Turkey and some in Bulgaria. Reports of last 20 years have shown that almost whole bonito catches 

belong to Turkish side (BSEP, 2003; Prodanov et al., 1997). However, when considering the long-term 

statistics, Turkey’s bonito catch from the Black Sea was also subject to important fluctuations. A 

maximum catch of 23 thousand tons in 1983 has never been reached. The amount of landed catch 

showed a variation from 20 thousand to 5 thousand tons in the last ten years.  

For spawning and feeding migration, bonito starts to enter into Black Sea from the Aegean Sea and 

the Marmara Sea, from the end of April until the midst of August. By the end of September, it starts 

to return into the Aegean Sea. The highest level of migration takes place in November and 

December. During the winter, it hibernates in the Marmara Sea (Kutaygil, 1979). Studies conducted 

over the bonito catches during autumn/winter migration in the southern Black Sea coasts showed 

the evidence that while a stock of bonito was migrating, a small part of bonito remained in the Black 

Sea (Nümann, 1954). Bonito migration in the Black Sea is mainly governed by biological and 

oceanographic conditions (Demir, 1961). Bonito spawns from the end of May until the midst of July 

in the most northern parts of the Black Sea (Demir, 1957). It was reported that the most suitable 

water temperature for spawning is 18.0 (13.9-23.1)°C (Majorova and Tkacheva, 1960).  
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3. Historical background from the management points of view 

The story of the fisheries management in Turkey goes back to early nineteen century.  The first piece 

of work carried out during the late Ottoman time was noticed when the mussel and oysters fishing 

license was first regulated (27thAugust, 1870) and Fish market administration introduced in April 19 

1881. The decree on controlling fish and other marine products in the market covering hygiene and 

auction issues was implemented in February 1882. The first publication was also released in 1915 on 

fish and fisheries in Turkey (Deveciyan, 1915). In the mean time education on different ecological 

issues including fish and fisheries was started in the same time as well. Rising importance of the fish 

and fisheries and accepted by the public awareness resulted first aquarium in Istanbul in 1926. 

During this time, Amendments were also made accordingly when the issues rose in 1922 and 1926. 

Fisheries research was started in 1929 then intensively carried when the German scientists migrated 

into Turkey after the Second World War. First Marine laboratory was opened in 1944. Meat and Fish 

(EBK) association together with fisheries research institutes were found in 1950’ ies. In the mean 

time 4 research vessel were introduced into the marine research area including fisheries in the 

Turkish waters. In very early 1970’ies FAO and Turkish State of Planning Organization (DPT) mutually 

agreed for the future collaboration.  All those positive developments ended with the introduction of 

first fisheries legislation act (Fisheries law no: 1380) and Directorate in 1969 and General Directorate 

of Fisheries in 1971. Afterwards all aspects of fisheries were centralized and all the fisheries issues 

and related subjects transferred under the umbrella of Ministry of Agriculture and Animal Husbandry 

with 10 regional and 6 local directorates cross the country. In the mean time stakeholders’ views on 

fisheries have gained importance and regular meeting at the general level was started to be held. 

During this well organized meeting first fisheries management strategies commonly agreed on 

minimum fish size, fishing season, area, fishing gears and methods, protection of some threatened 

species etc. Discharge water criteria introduced and more environmental issues were taken into the 

consideration legally.   From 1970 through 1990 The law and decree have forced the fishery sector to 

be organized well and therefore cooperatives encouraged individual fishermen financially supported 

to build up their fishing fleet, e.g., marine engines for fishing fleets and fish finders and nets were 

imported without tax and fish processing plants were subsidized as a first link of cold chain. But in 

the mean time due to reorganizing the state administrations for government body (Çelikkale et al., 

1999). Fisheries issues lost their grounds as been on functional base rather than subject and divided 

into three main general directories, Aquaculture, protection and control and fisheries research. In 

2011 however reorganization took place and fisheries administration reorganized resulting a new 

Directorate of Fisheries and Aquaculture expected that all disadvantages of scattered fisheries 

administration has be united under the Ministry of Food, Agriculture and Livestock. 

The new organization is scheduled as 1- Fishing and Control, 2- Aquaculture, 3- Living Resource 

Management and Fisheries Infrastructure, 4- Fisheries Statistics and Information systems and 5- 

Administration and Coordination subdirectories.  

On the way to EU, for the European requirements in pre-accession period, several projects were 

funded by European Commission in order to support authorities in charge of legislative alignment to 

the acquis in the fisheries sector in 2002. The first one was the “Fisheries Sector Institutional 

Strengthening and Development Project-Alignment to the Fisheries Acquis aiming to increase 

capacity of Ministry in particular fisheries administration and its services, to implement relevant 

reforms in fisheries and aquaculture; management control, marketing, structural adjustment 

practices, laws and regulations to current EC legislation, and CFP in particular, progress and 
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implement vessel registry, vessel monitoring and statistical information systems in compliance with 

CFP (Agrisystems, 2002). Twinning was started in 2005, and following technical assistance, 

establishment of fishing port offices and computerization, fisheries information system, vessel 

monitoring system, catch and landing log books,  and training programs carried out till 2009. Finally, 

due to the demand from Ministry, the project “Introduction of Stock Assessment to the Fisheries 

Management System of Turkey” was carried out in order to support Turkish resource management, 

data collection and assessment methods, fleet management and subsidies in fisheries, ecosystem 

based fisheries management, IUU fisheries, selective fishing methods, data collection and fleet 

management action plan.  

4. Fleets and fisheries 

 4.1. Fishing fleet 

Following the enactment of the 1971 Fisheries Law (Law 1380), MFAL provided subsidies to the 

fishing sector, and the fleet underwent expansion. Consequent over-capacity has had a negative 

impact on fish stocks, and in 1991 a moratorium was placed on the issuing of fishing licenses. 

Exceptionally, a limited numbers of additional licenses were granted to fishing vessels in 1994, 1997 

and 2001. No additional vessels have been allowed licenses since 2002. 

New vessels have been permitted only on condition that it replaced a vessel removed from the fleet. 

In such cases, a maximum 20% increase in overall length is permitted (this length increase is 

supposed to be in line with the structural framework of modernization of cold storage rooms, ice 

machines and other associated equipment, and improvement of living areas on board active fishing 

vessels). However modifications to engine power or tonnage are not considered and so GRT and HP 

can be increased by more than 20% after the refit, with a commensurate increase in fishing capacity. 

Several fishing companies have also taken vessels out of the fishery, but have converted them to 

fishery support vessels, to sort, pack chill and transfer fish to shore, thereby enhancing the existing 

fishing operations.  

As much as 85% of the Turkish fleet is small boats under 10m in overall length. Their combined 

fishing power is large, and bearing in mind that it focuses on inshore waters, is likely to have a great 

impact on species that frequent inshore waters, e.g. mullet, horse mackerel etc. These smaller boats 

are operated by a mixture of professional (full-time), subsistence (part-time) and recreational 

fishermen. It is not clear how many of these vessels are active. Part time fishers are less likely to 

report their catches and hence their impact of the sector and status of fish stocks is probably 

underestimated in official statistics. Conversely, if a large proportion of these small vessels are 

inactive and catch estimates are based on a sample aggregated simply according to the number of 

boats, this would in fact exaggerate landings. However it is evident that in general the Black Sea 

fishery has enjoyed more investment than elsewhere and its fleet comprises vessels that are longer, 

with a higher GRT and engine power than elsewhere – they also carry more crew.  

There are 14300 vessels in the Turkish marine fishing fleet licensed by (MFAL), and a further 3124 in 

inland waters (TUIK. 2012). Fishing vessels in marine fisheries are classified into five categories based 

on their principle fishing activity: purse seiners, trawlers, multi-purpose vessels, carriers and other 

types. The percentage distribution of the fishing vessels is given in Fig. 7  for Turkey and in Fig. 8  for 

the Black Sea. 
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Fig 7. Segmentation of fishing vessels in Turkey 

The majority of even newer fishing vessels however lack cold storage, freezing units, and there are 
very few vessels with processing capability. Most vessels have cramped living conditions and are 
used for daily fishing trips for single species. Unsurprisingly, given that the Black Sea fleet has the 
highest reported landings, more than 50% of fishing vessels >20 m in length are trawlers and purse-
seiners are in the Black Sea. Many (indeed perhaps all?) of these vessels have been modified to give a 
30-40% increase over their length at first construction. 

 

Fig 8. Segmentation of fishing vessels in the Black Sea 

 

4.2. Economic results 

4.2.1. Exports 

Only fish and fish products are exported to the EU among the all agricultural products. In 2012, 
70722 tons of fish and fishery products were exported with a value of € 309,018,983 which has 
gradually increased since 2000 (Table 1, Fig. 9). Approximately 6% of the total production is exported 
annually. The major export market is EU Member States as Italy, UK, Germany, France, Greece, 
Belgium, The Netherlands, Spain) accounting 85% of both quantity and value of exports. Other 
important markets are Japan and Hongkong for mollusks and crustaceans, Lebanon for sea bream 
(cultured) and EFTA countries (Celikkale et al., 1999).  
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Table 1. Economical evaluation of fish production in Turkey 

YEAR 
 

LANDINGS 
Tons 

 

EXPORT 
Tons 

 

IMPORT 
Tons 

 

FISH 
MEAL 
Tons 

UNUSED 
Tons 

 

DOMESTIC 
CONSUMPTION 

Tons 

CONSUMPTION 
PER CAPITA 

Kg 

2000 582376 14533 44230 71000 2309 538764 8.0 
2001 594977 18978 12971 62755 8383 517832 7.5 
2002 627847 26860 22532 156000 1230 466289 6.7 
2003 587715 29937 45606 120000 13253 470131 6.6 
2004 644492 32804 57694 105000 8523 555859 7.8 
2005 544773 37655 47676 30000 3809 520985 7.2 
2006 661991 41973 53563 60000 15843 597738 8.2 
2007 772323 47214 58022 170000 8436 604695 8.6 
2008 646310 54526 63222 95742 3989 555275 7.8 
2009 622962 54354 72686 90211 5715 545368 7.6 
2010 653080 55109 80726 168073 5565 505059 6.9 
2011 703545 66738 65698 228709 5756 468041 6.3 

 

 

 

Figure 9.  Variation in total and fish products exports and imports of Turkey by value ($) 

4.2.2. Imports 

After anchovy crises in late 1980’s, imports of fishery products have rapidly increased since 
1991, when capture fisheries sharply declined. Total quantity of imported fish has reached to 
58 000 tons in 2007 which was over than exports (Table 2, Fig. 8). In 2012, Turkey imported 

0 

100 

200 

300 

400 

500 

0 

50000 

100000 

150000 

200000 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

FI
SH

, S
H

EL
LF

IS
H

,M
O

LL
U

SC
 

EX
P

O
R

T 
M

IL
$

 

TO
TA

L 
EX

P
O

R
TS

 M
İL

 $
 

Value of total exports  Export value of fish, shell fish, molluscs  

     0 

     40 

     80 

     120 

     160 

     200 

     0 

    50 000 

    100 000 

    150 000 

    200 000 

    250 000 

    300 000 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

V
A

LU
E 

O
F 

FI
SH

 I
M

P
O

R
TS

 
M

IL
 $

 

TO
TA

L 
IM

P
O

R
TS

 M
IL

$
 

total imports fish imports 



SOCIOEC [289192] – Deliverable 6.11 
 

14 
 

59611 tons of fishery products with a value of € 126,358,137. Frozen fish comprises over 
86% of the total imports. Frozen tuna is one of the main raw materials for canning industry. 
The other import items are frozen mackerel and feed fish for tuna fattening farms. The 
Netherlands, UK and Norway are the main countries as fishery product supply. 

Table 2. Recent export and import quantity and value of fish, shellfish and mollusks (TURKSTAT) 

YEAR Export 
(Tons) 

€ Import
s (Tons) 

€ 

2007 47214 199409291 58022 70657368 

2008 54526 265841893 63222 81653180 

2009 54354 229291197 72698 75740487 

2010 55108 233503632 80726 99563293 

2011 66738 284766895 65698 124610399 

2012 70722 309018983 59611 126358137 

 

4.2.3. Consumption 

As a tradition, most of the production is consumed as fresh fish (67%), while 33% processed as fish 

meal and oil. Consumption per capita has decreased to 6-7 kg from 7-8 kg in early 2000’s. This figures 

are relatively low comparing with the EU (22 kg), world mean (14 kg), and the Black Sea Region (over 

20 kg) and comparable to North west African (6.4 kg) and East European countries (6 kg). On the 

other hand, it is 200-300 g in central and South-eastern Anatolia. This indicates that the consumption 

is primarily dependent on the marine fisheries.  

4.3. Fleet segmentation 

Three sources of data are currently available for describing Turkish fleet structure and segmentation 

under several ways. They are National Vessel Registry System of Ministry of Transportation, Maritime 

Affairs DG, FIS of MFAL, and TURKSTAT data.  

In this section, the fleet registered to the cities around the Sea of Marmara is very mobile and may go 

to the Black Sea when/where commercially important species (mainly migratory species) available. 

4.3.1. Segmentation by Size and Fishing Power of the Turkish Fishing Fleet   

As seen in Table 3 TURKSTAT data, show the size segmentation (LOA, m) of Turkish fishing fleets,  

Pelagic fishery mainly takes place in the Black Sea and a number of  4993 in use whilst the number of 

vessel over 12 meters which actively in use for commercially is 16 %. Only 8 % of them is either used 

for pelagic or trawlers as well. In case of Marmara which is connected via the Black Sea by Istanbul 

Bosporus is 6 % (Table 4) (Mathews, 2010). 

4.3.2. Fleet segmentation by fishing gear and Sea  

Number of vessel registered in Turkey has decreased by years and the purse seiners have shown 

slight fluctuations but increased since 2009 showing a decrease in overall number of vessel in use 

(Table 4). The reason believed to be probably is the purse seine and multi purpose’s registration 

process where confusion may have been involved.  
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Table 3. Length classes of the fishing fleet in the Black Sea 

 

 

When Fleet Segmentation by vessel Size (OAL), Fishing Power (Mean kW/vessel) and Fleet Capacity 

(kW/Year) are considered number of vessels over 200 kW, which is commonly used in the 

commercial fishing, is 581 out of 1282 of all in Turkey (Table 2). 

The number of purse seiners and multipurpose vessels in the Black Sea is 384 which is 726 in total, 

and is responsible for the 80 % of total catch in Turkey. 

4.3.3. Fleet Segmentation using other available data for Turkey’s four Seas: 

The TURKSTAT data regarding Turkish Fleet Capacity cover various other parameters as number of 

vessels, number of fishermen, Overall Length (OAL, m), and Gross Tonnage (GT). GT data set is not 

homogeneous and cannot be used for estimating fleet capacity. Scrutiny of the other data sets 

suggests that they may be useful but that there were various data problems: e.g inconsistency for 

the years concerned. This was a systematic error found in data for all of the Seas and suggested that 

this data set needs cleaning1 and verification. Other data sets were less appropriate for capacity and 

effort estimation (Mathews, 2010) 

Quality control of TURKSTAT data: 

The quality of the TURKSTAT data analyses showed that there are significant outliers in most cases 

suggesting that there is need for a stricter quality control data entered into the TURKSTAT 

Information System(Mathews, 2010)). The final result produced is given in Table 4. 

Since 1980 there has clearly been a significant increase in the number, size and engine powers of 

Turkish fishing vessels. 

4.3.4. Marine Port Infrastructures 

Table 5 summarizes the distribution of marine port infrastructure around the coastline. The 

Mediterranean coast yields the lowest concentration of port infrastructure - with 21 fishing ports 

only – compared to the highest density of port facilities found along the Black Sea coast, where a 

total of 145 landing sites are located. 

                                                           
1
 The process of verifying and checking all of the data and the analyses that produced the final result. 

Length Classes (m) Eastern BS Western BS Total 

5-7.9 1672 970 2642 
8-9.9 672 683 1355 

10-11.9 99 102 211 
12-14.9 78 138 216 
15-19.9 48 119 167 
20-29.9 161 108 269 
30-49.9 73 62 135 

>50 8  8 
Total 2811 2182 4993 



SOCIOEC [289192] – Deliverable 6.11 
 

16 
 

Table 4. Turkish fishing fleet in the Black Sea and Sea of Marmara (TURKSTAT) 

 Segment Trawler Purse seiner Multipurpose Carrier Others Total 

2011 Black Sea 281 195 189 112 4216 4993 
 Marmara 116 138 36 16 2326 2632 
 Turkey 700 485 241 201 12673 14300 

2010 Black Sea 280 168 241 80 5168 5937 
 Marmara 87 184 66 9 2682 2549 
 Turkey 669 485 337 130 15029 16650 
2009 Black Sea 352 160 123 107 5231 5973 
 Marmara 109 177 84 15 2578 2560 

 Turkey 552 505 431 156 15201 16845 
2008 Black Sea 147 192 374 130 5744 6587 
 Marmara 105 194 67 14 2697 3077 
 Turkey 543 526 469 213 15410 17161 
2007 Black Sea 206 164 309 117 5904 6700 
 Marmara 137 164 72 39 2570 2982 
 Turkey 655 493 423 252 15858 17681 
2006 Black Sea 231 125 229 103 5865 6627 
 Marmara 134 187 98 51 2580 3050 
 Turkey 725 543 394 202 15959 17823 
2005 Black Sea 212 238 298 201 6398 7308 
 Marmara 190 131 123 40 2606 3090 
 Turkey 688 510 443 295 16460 18396 
2004 Black Sea 141 138 250 121 6536 7186 
 Marmara 72 153 67 19 2640 2951 
 Turkey 433 400 342 306 16472 17953 
2003 Black Sea 133 145 328 51 6664 7321 
 Marmara 71 137 106 20 2673 3007 
 Turkey 404 408 492 134 17104 18542 
2002 Black Sea 300 136 283 21 6274 7014 
 Marmara 88 194 106 22 2828 3238 
 Turkey 566 448 416 53 16213 17696 
2001 Black Sea 286 220 79 112 4047 4744 
 Marmara 69 142 32 34 2456 2733 
 Turkey 538 472 146 172 11661 12989 

 

Table 5. Distribution of marine ports of varying sizes by major sea basins (FAO, 2013)  

 Type of facility Black Sea Marmara Sea Aegean Sea Mediterranean  Sea Total 

Large fishing port  58 43 45 17 163 
Small fishing port 15 9 11 4 39 
Shore facility 72 1 0 0 73 
Total 145 53 56 21 275 

 

 

 



SOCIOEC [289192] – Deliverable 6.11 
 

17 
 

4.4. Harvested stocks and resources 

4.4. 1. Fisheries 

According to the 2011 figures (TURKSTAT), total fish landing is 700 metric tons in Turkey. Slightly over 

50 % comes from Black Sea where pelagic fishes are in majority with 86 %. The anchovy however is 

65 % of all which accounts 30 % of all Turkish production and 55 % of Black Sea. Fish production by 

years and pelagic species are given in Fig. 10 and 11. 

 

 

Fig  10. Pelagic fish production by regions in Turkey (TURKSTAT) 

 

Fig 11. Pelagic fish production by species in Turkey (TURKSTAT) 

4.4.2. Ecosystem considerations 

Showing fragile characteristics over the years due to overfishing, ecology and pollution Black Sea  

pelagic ecosystem has achieved a reasonably good progress in terms of improvement of its ecological 

status in respect to the 1980s (but not to the 1960s !).  The recovery of benthic ecosystem was not 

encouraging so far, and thought to be taken much longer (Oguz, 2007).  The same also applies for the 

recovery of predatory fish species. It is believed to be in an unpleasant state now.  Therefore the 

Black Sea ecosystem desperately needs support and help from all communities including 

nonscientific world for its faster recovery and healthier rehabilitation.  
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5. Management processes 

5.1. Science 

Fisheries science has given important inputs in the management process. The required information is 

provided from different sources of bodies such as universities, ministerial research centers, fisheries 

union, cooperatives and NGOs. There used to be 2 national meetings  in a year for management of 

living resources concerned but recently this meeting has been held once a two years period. 

Especially after the membership of Bulgaria and Romania to EU, Black Sea has been European 

interests and this resulted Turkey to follow at least the European suggestions. Since the Black Sea 

living resources are shared by 6 countries FAO has been a major follow-up body via GFCM. Black Sea 

Commission based in Istanbul is also one of the international bodies to encourage the surrounding 

countries to provide information on pollution, biodiversity and fisheries especially for overfishing is 

involved. 

5.2. Operational policy 

In order to set out better management strategies MFAL has a desirable level of linkage with research 

bodies distributed out across the country. In the mean time NGOs and MFAL’s own research unit 

have valuable information required. 

5.3. Decision-making 

The pooling all the data required for the specific issues, MFAL has meeting and a general discussion is 

made for all the issues raised and then a regular circular released and the decisions made are put in 

force. 

6. Management objectives and principles 
Management objectives for the living marine resources in the Black Sea can be classified into 6 

categories in Turkey. MFAL is very much keen on taking all the important measures for the 

sustainability of the fishery not only for anchovy but all other species are also seriously considered. 

Conservation and biodiversity of endangered species especially for mammals and sturgeon are also 

main objectives. When MFAL takes serious measures, the people employed in the fishery sector have 

always been on the agenda; therefore subsidies have often been introduced, although occasionally 

they failed to do so. Of course the other objectives is welfare of fishermen for the policy makers in 

Turkey, when problems arise they give chance to overcome certain financial problems they may 

possible face. That is the case for industry as well. In the mean time for the sake of the artisanal 

fisheries MFAL has recently introduced depth limitation in the Black Sea for 24m. 

7. Management strategies 
There are no advanced fisheries management strategies applied in Turkish fisheries. It can be easily 

said that fisheries in Turkey is completely based on data poor management system.  

8. Management tools 

8.1. Conservation measures 

Fishing regulation for the pelagics in the Black Sea is based on the following criteria; 

1. Minimum mesh size: The mesh size of pure seine in use in the Black Sea is 6.5 cm  
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2. Minimum fish size: is 9 cm in length for anchovy and 13 cm for horse mackerel. For Blue fish that 

is 20 cm, bonito 25 cm and sardine 11 cm, mackerel 20cm.respectively. 

3. Closed season:  Fishing is banned in the beginning of April (15th April) each year and lifted in 

September. But during active fishing season only night time fishing (16-08) is allowed. This is the case 

not for only anchovy but purse seiners are not allowed to be at sea in the rest of the day. 

4. Closed area: According to the fishery regulations for purse seiners in the Black Sea released 

(2012/65, no:3/1), a number of places are closed for fishing during the year, some forbidden for a 

indicated time period (maps provided). Gillnets for sardine and pilchards are free to use all year 

around. 

5. Purse seiners have to get fishing permission from the local authorities they are registered in.  

6. For the marketing of the fish caught a limitation also set out in such that boxes made in wood and 

Styrofoam is 54x9x37 cm and 59x13x39 cm in dimension, respectively. 

7. Those anchovy send to fish processing plants are not subject to the size limitation. 

8. Gear or fishing method restrictions: Turkish Black Sea is classified into 2, western part from 

Bulgarian border to Samsun province and Eastern beyond Samsun to Georgian border. Main fishing 

method is Trawling in the East whilst that is purse-seine in the East, but mid-water trawling is free off 

Samsun (map provided) for the waters over 24 m in depth, which is permitted for fishing from 15th 

April to 15th September for sprat only. The purse seine nets used in the fisheries has a length and 

dept limitations as well, for example up to 1000 m in length and 150 m in maximum dept allowed. 

9. Pollution of any kind is prohibited in the seas surrounding Turkey and inland waters. Although It 

has long been under the umbrella of MFAL, recently moved to the Ministry of Environment and 

Urbanization. Since the pollutants are limiting factors for the living resources and dangerous to 

human, all physical and biological pollution indicators in all areas of the Black Sea and others are 

regularly monitored and report released. In case of ballast and other domestic discharge water tanks 

are controlled by the ministry of Transportation, maritime and communication. Only two ports are 

able to receive the requirements by the ships, Amasra and Kefken in the western part of the Black 

Sea coast. 

8.2. Administrative measures 

In Turkish pelagic fisheries in the Black Sea as well as the others there has not been TAC regulation, 

catch quotas, but only night time fishing allowed which fells into the TAEs regulation partly. Discard 

restrictions can vary according to the fish species. For example 15 % under legal sized fish are 

permitted for anchovy, sardines and horse mackerel on weight bases. For the other pelagic for 

example bluefish, bonito discards is limited with 5 % (MFAL, 2012).  

MPA and SPA at present in Turkey is 4 % of all total territorial areas, mainly located in the 

Mediterranean and Aegean coastal area, but not in the Turkish side of Black Sea, additionally there 

are intentions made by Turkish authority which is that this ratio will be increased by another 8 % in 

line with the world biological diversity conversion (SPO, 2012). 
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Ministry is also able to put forward restriction, limitation and new regulations for landing side and 

port, time and transportations for the sustainability and conservation of fish stocks in question when 

necessary. Table 6 shows some of the regulations for pelagic fisheries. 

Table 6. Fishery regulations for pelagic fisheries 

Species Allowed fishing time Minimum catch size 
(cm total length) 

Anchovy Night 9 

Blue fish Daily 14 

Bonito Daily 25 

Mackerel Daily 20 

Horse mackerel Daily 13 

No fishing zones for pure-seine throughout in the Black Sea 

 
  

North of 12 miles line 90
o
 to the 

east from 41
o
58’48’’N on Bulgarian 

border 

Area between  41
o
14.149’N -

29
o
15.348’E and 41

o
15.491’N -

29
o
02.319’ E 

Natural gas platform of Duzce 
province 

  
 

Area on the South of line  
between 41o16.265’N-
36

o
23.054’E and 41

o
15.095’N-

36
o
28.507’E 

1 km to the north of the 
coordinates 40

o
54.823’N-

40
o
10.500’E and 40

o
54.764’N-

40
o
09.158’E 

Area around Cayeli (Rize) Copper 
Mine Co. Deep dischage pipeline 

 

8. Management Performances 

8.1. Economic incentives:  

No specific landing tax applied but, fishermen are subject to pay about 10 % commission for 
wholesalers, 2 % municipalities and another 2 % for stoppage and 8 % for value added tax (VAT). On 
the other hand fishermen having invested in the ship building may get steel, fish finders, special 
fishing nets and electronic navigation devices without any custom tax if he is a member of fisheries 
cooperative. Tax relief scheme for fuel subsidies for the vessel over 12 m OAL has been applied. In 
2011, number of vessels benefited by this support increased to 5.358, and total volume has reached 
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to 137 million TL (about €60 million) of which 86% was used by the vessels over 12 m .OAL 
(SPO,2012). 

MFAL has started supporting scheme for the vessel owners for scrapping their vessels from the 
fishing fleet in 2012 as to pay 10000 TL per m length of vessel in the range of 12-20 m; 15000 TL per 
m length for the vessels having 21-30 m OAL; and finally 20000 TL per m for the vessels over 31 m 
OAL. 

Seyhan et al., (2012) reported in a project funded by TUBİTAK that during the pelagic fishing season 
(2010-2011), according to the vessels size group, the mean value of Return on Investment (ROI) for 
operational anchovy and horse mackerel fishing 13.55 % and financial profitability ratio 11.90 % were 
determined. The mean value of ROI figured out is above the average of the mean value of sector (2.2 
%). In terms of Opportunity Cost, as being profitability ratio was higher than the bank income. 

8.2. Access regulations 

No regulations related to ITQ, ITE is exist neither in Turkish pelagic fishery nor in the others, but all 
fishery activities are based on open access for only licensed methods and vessel. Sprat fishery with 
mid-water trawl off Samsun in the Eastern Black sea can be only the one example for TURFs 
application in Turkey (see notes in Administrative measures). 

 

41
o
41,040’N-35

o
25.193’E and 

41
o
08.847’N-37

o
10.112’E 

Fig 11. Sprat fishing zone in no fishing season off Samsun province 

The key tool to regulate the fisheries is through licensing. Three entities are licensed in Turkey: 

1. Vessel License: This license authorizes a certain fishing activity to a certain fishing vessel included 
in the fleet registry. The license number is the same as the external mark carried by the vessel. The 
validity period for this license is two years. 

2. Fisherman License: Every fisherman working on a vessel must be registered with and authorized by 
MARA. The validity period for this license is five years. 

3. The First Buyer License: In order to be able to trade fish and fish products in the wholesale fish 
market, the first buyers are supposed to be registered with MARA. The first buyer can be an 
individual person or a representative of a company. The validity period for this license is two years. 

In addition to this, licenses are issued to processing plants, but these regard the health and hygiene 
certification process and are not covered under the aspects of direct relevance to MCS 

8.3. Compliance monitoring measures 

According to the current management measures of MFAL and Ministry of Transport, Maritime and 
Communication all the vessels over 24 meters OAL are obliged to use AIS devices all year through. In 
case of VMS it is only fully operational in blue fin tuna fishing fleet. 
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8.4. Social aspects 

A preliminary estimated number of employment of the Fishing sector in the Black Sea was given to 
be 120.000 (Çelikkale, 1994) but later TURKSTAT figures reported that in 2005 an estimated 105,956 
jobs in the primary sector, of which 95,037 in the capture sector (fishermen) are employed in the 
fishing sector. However, given the seasonal nature of some of the major fisheries in Turkey, many 
jobs in the primary sector are part-time only. A further 6,775 jobs were estimated to exist in 
processing (secondary sector), of which most are held by women. The results clearly indicate that 
number of jobs estimated in fisheries sector is not reliable but is definitely over the stated figures. 

9. Conclusions 

Management in the Black Sea has not delivered successful results enough as elsvere since; 

 There has still been inconsistent of data (ie., catch and landings, effort) in all areas of the 
fisheries although some progress made in Turkey. 

 In case of vessel classification and segmentation harmonized methodologies should be 
applied in line with EU regulations. 

 A fully control process on management strategies (especially length limitation) has not been 
developed properly yet. 

 Since Black Sea living resources are shared by six countries, in addition with better scientific 
research, a robust management strategy for migratory pelagic species should be developed 
and implemented by all countries with mutually agreement and coordination. Additionally 
because Black Sea is a large geographic area in order to have a better management strategy 
a regional based management should be developed. 

 There is a need for improvement in multispecies consideration based on scientific research 
and management since sprat, anchovy and mackerel are in the same haul. 

 From the Economic and social perspective, fishermen are thought to be aware of fisheries 
problem faced and NGO s are also very much interested in the overfishing and 
environmental issues, eg., pollution, but fisheries is profitable activity over agriculture sector 
and bank interest rate in Turkey.  
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