COASTAL AND MARINE BIOLOGICAL DIVERSITY

Turkey is surrounded by the three seas, i.e. the Black Sea, the Sea of Marmara, the Aegean Sea, and the Mediterranean Sea, each having different characteristics. The different characteristics of these seas result in the diversifi cation of their biological resources, too.

Black Sea
The Black Sea is a home to important fi sh species from the aspects of both biological diversity and economic value. One is the sturgeon. Sturgeons have a very long background, i.e. around 200 million years. This has led to calling them as the “living fossils”. Therefore, sturgeons are very valuable for biological diversity. Sturgeons are represented by 27 species from both seas and inland waterss of the parts of Asia, Europe and America remaining on the northern hemisphere. Out of those 27 species, 5 [beluga (Huso huso), sturean (Acipenser sturio), russio sturgeon (Acipenser gueldenstaedti), stellate (Acipenser stellatus), and ship sturgeon (Acipenser nudiventris)] have natural stocks in Turkey’s Black Sea waters. 4 sea mammal species live in the
Black Sea: Common dolphin (Delphinus delphis), bottlenose dolphin (Tursiops truncates), azov

dolphin (Phocoena phocoena) and monk seal (Monachus monachus), this one was seen on the

Ukranian coasts in 2005.

Despite being narrowed in area, there are 6 eelgrass species (Zostera marina, Z. Noltii, Potamogeton pectinatus, Ruppia maritima, R. Spiralis ve Zannichellia major) and these provide a spawning area for 34 fi sh species. The seagrass of Cystoseira barbata species is found in the shallow parts (1 to 10m) of the Tirebolu Islands. These can be the indicators of unpolluted parts of the Black Sea ecosystem.

The Black Sea has 1,619 fungus, alg and high aquatic fl ora species, and 1,983 invertebrate species. Anchovy, horse mackerel, bonito, bluefi sh, sprat, turbot, sturgeon, whiting and sea trout are the dominant fi sh species of the Black Sea. However, the number of tradeable fi sh species has fallen down from 20 to 6 due to pollution, excessive fi shing, eutrophication, habitat change, etc. There are 6 islands and islets in the Black Sea due to its geographical structure. These include: Kefken Island, Giresun Island, and Tirebolu Islands. The Kefken and Giresun islands represent the faunal diversity of the Western Black Sea.

İğneada and the areas around it on the coasts of the Western Black Sea are important habitats. Being defi ned as a balanced ecosystems complex with its developed waterlogged forests, wetlands on alluvial soils and coastal sands, İğneada is one of the few preserved areas in Europe in this regard. The area has ultimate importance for biological diversity and is a home to many fl ora and fauna species, a part of which are under threat. Many rare and endemic coastal sand plants like Centaurea kilaea, Jurinea kilaea, Aurinia uechtritziana, Pancratium maritimum and Crambe maritima and also Trapa natans are found in the area. In addition, it is a breeding area for the black stork (Ciconia nigra) and the white-tailed eagle (Haliaeetus albicilla). Kilyos has a second name, Kumköy (Sand Village). The name comes from the area’s sands which are rich in terms of botanic. Those sands are the second sand system with the richest fl ora diversity among those remained intact on the Black Sea coasts, and therefore it is highly important. The

Kilyos sands have rare sand fl ora diversity and minimum 15 rare sand fl ora taxons in the entire

country. The coastline extending from Karaburun to Kilyos in the north of İstanbul is a valuable

coast for tourism with its natural beach, behind it laid the Belgrat Forests, and shallow waters. of habitats like sea, river, lake, reed, marsh, meadow, pasture, forest, sand and farmland each with different characteristics and rich nutrients and suitable weather conditions make the Delta have a very rare biological diversity. The Yeşilırmak Delta is the other big delta on the Black Sea

cost. It is important for fi shery with the small lakes and lagoons on the west of it.

The Turkish Straits

The Turkish Straits System formed of the Strait of İstanbul and Strait of Çanakkale together with

the Sea of Marmara is an inland sea system, allowing water movement between the Aegean Basin of the Eastern Mediterranean Sea and the Black Sea. This system provides a barrier, biological corridor and acclimatization for the Mediterranean and Black Sea origin species, combining together biological, meteorological and hydrological characteristics. It is seen that the surface of the Sea of Marmara is affected by the Black Sea waters streaming through the Strait of İstanbul. However, at the deeper parts of the Sea of Marmara, the Aegean and Mediterranean waters stream and more than 400 benthic organisms are found at that level. The Sea of Marmara is a spawning area for several pelagic fi sh species. Turbot (Scopthalmus rhombus), swordfi sh (Xiphias gladius), common sole (Solea solea), tuna (Thunnus thynnus), mackerel (Scomber combrus), beluga (Huso huso), monk seal (Monachus monachus), common dolphin (Delphinus delphis), bottlenose dolphin (Tursiops truncatus), azov dolphin (Phocoena phocoena), red shrimp (Parapenaeus longirostris), crawfi sh (Palinurus elephas), common lobster (Homarus gammarus), big bear cancer (Scyllarus arctus, Scyllarus latus), common octopus (Octopus vulgaris) and sepia (Sepia offi cinalis) are the species of the Sea of Marmara which are considered under the threat of extinction. The black coral (Gerardia savaglia) lives at 30m deep

and is under protection pursuant to the Fisheries Law.

Aegean Sea
The Aegean Sea, with around 180,000 km2 surface area, has a very complex bottom topography

and coastal geometry. Also, there are numerous large and small islands in the Aegean Sea. The basin can be said to have been formed of three deep cavities. The northern cavity is around 1,500m deep and is connected to the middle Aegean cavity with 1,100m depthness by a hill that is 200-500m deep. The Crete Basin is at the south most of the Sea. The Basin is the deepest part of the Aegean Sea with depths of more than 2,000m.

The sponges, which are usually black in their natural environment, are a commercial product caught from the deep waters of the Aegean. Their population has decreased recently.

The Aegean shoreline is a transverse shoreline and is highly indented because the mountains in the region lie steep to the shore. There are many gulfs, bays, penisulas and capes on the shoreline. The gulfs of Saros, Edremit, Çandarlı, İzmir, Kuşadası, Güllük, Gökova and Fethiye are the main gulfs. The penisulas of Reşadiye, Bozburun, Dilek and İzmir - Karaburun are the main penisulas. Being highly indented, the Aegean shoreline is Turkey’s longest shoreline.

At the deltas, the displacement of rivers and resulting formation of isolated bays and gulfs from

the sea with the alluvial soils accumulated before them have created many lakes and lagoons.The Karine Lagoon (the Lake Dil) having an area of around 2,100ha is the most important of all the lagoons of the Menderes Delta (the Karine Lagoon, the Lake Mavi, Lake Derin, Lake Kara) for bird presence and wildlife. The Kırdeniz (400ha.), Homa (1,824ha.), Çilazmak (725ha.) and Ragıppaşa (Taş) (500ha.) ponds of the Gediz Delta from north to south are separated from the sea by narrow land pieces. Sand-dune, halophilic, scrub and reed habitats are found at the Gediz Delta. The Delta, which has a rich fauna, is a breeding place for the Dalmatian Pelikan and the lesser kestrel, both are endangered in the world. It is an important breeding area, as well, for marine birds and, in particular, for the terns and seagulls in the entire Mediterranean.

Mediterranean
The Mediterranean shoreline is less indented and draws broad curves. With this, it is generally similar with the Black Sea shoreline. The coastal shelfs are not common on the Mediterranean shoreline. However, in the west most of the region, the shoreline shows a more indented structure with the mountains lying steep to the shore and is similar with the Aegean shores. These shores are supposed to have been formed after a rise of sea in recent ages. The small bays, islands and penisulas inserted in the rugged coasts have been a result of that rise of the sea.

The Eastern Mediterranean coasts are connected to the deep basin by a topograhical sloping belt of

10 to 20km, as in the Black Sea. Rhodes (4,000m), Antalya (2,500m), Çukurova (,1000m) ve Latakia

(1,500m) basins are the major cavities in the Northern Mediterranean. The Çukurova Basin is shallower than the Antalya Basin and these are seperated from each other by a wall-like topography.

The sand-dunes and beaches on Turkey’s Mediterranean shores are the breeding places of the logger head sea turtle (Caretta caretta) and green turtle (Chelonia mydas), both are under the threat of extinction. It is determined that 17 beaches on the Aegean and Mediterranean shores are important breeding places of turtle species. Further, it is determined that Turkey’s Eastern Mediterranean shores are the most important breeding place of the green turtles, which are critically endangered, in the Mediterranean basin. In addition, the Southern Aegean and Mediterranean shores considered as important breeding places of the logger head sea turtles, which are under the threat of extinction. Also, the monk seal (Monachus monachus) living in the Aegean and Mediterranean is one of the endangered species in the world.

The results of the researches conducted in the Göksu, Belek, Patara and Datça-Bozburun Special Environmental Conservation Zones on the Mediterranean and Southern Aegean coasts have demonstrated that the sand-dunes in those areas contain important biotops. The coastal areas of the Eastern Mediterranean region are rich ecosystems with a very high fl ora and fauna diversity.

The Göksu Delta is one of the rare areas remained intact in the Mediterranean Region and, with its suitable weather conditions as well as being a home to diverse habitats, is a breeding, feeding, wintering area and a habitat for several water fowls. The Delta is at average 2m above sea level and its natural vegetation cover is formed of the Mediterranean macqui formation and dense sand-dune fl ora and halophytic steppes. The Paradeniz Lagoon and the Lake Akgöl are the two important formations for fi shery in the Delta.

The Ceyhan and Seyhan deltas are other big deltas on the Mediterranean coast and these consist

of inland waters marshes, meadows, salty marshes and large sand-dunes where numerous small lagoons and, in parts, reeds connected with each other exist. The Akyatan, Akyayan and Yumurtalık Lagoons are the major lagoons in these deltas. The three lagoons are important for fi shery and for water fowls, sea turtles, Aleppo pine habitats and biological diversity, as well.

Sand-dunes
Studies on the coastal areas of Turkey provide information about the coastal sand-dunes and their

biological diversity in the coastal areas given conservation status, e.g. Special Environmental Conservation Zone, National Park, Wetlands Having International Importance, etc. The results of the researches conducted in the Göksu, Belek, Patara and Datça-Bozburun Special Environmental Conservation Zones have demonstrated that the sand-dunes in those areas contain important biotops.

Sand movements often occur from the shore toward the hinterland behind by the effect of wind on the Silifke-Göksu shores that remain in the Göksu Special Environmental Conservation Zone. These sand-dunes are the habitats where a fast species loss occurs and are one of the sensitive habitats in the Göksu Delta. The area contains 22% of the coastal sand-dune fl ora of Turkey. Sand-dunes have a very special value for the delta. Because, the area is one of the rare

places where the two sea turtle species of the Mediterranean, i.e. the logger head sea turtle and green turtle, choose for leaving their eggs. The rest-harrow (Ononis natrix) and sea spurge (Euphorbia paralias), which can bloom during both summer and winter, are the dominant plants found on the sand-dunes around the Lake Akgöl. Sand hills at 0 to 3m height are covered by the myrtle (Mvrtus communis), Jerusalem thorn (Paliurus spina cristi) and chasteberry (Vitex agnus castus). Sand hills rise like a wall between the shore and the fl ora behind and stands as a barrier to wind for the great part. This allowed growing of the spring species, as well, such as bulb (Allium sp.), iris (Iris sp.) and hyacinth (Muscari sp.).

Currently, around 4.7% (594ha) of the Belek Special Environmental Conservation Zone is covered by the coastal sand-dunes. Researches have demonstrated that the area has sanddune biotops and dominant species specifi c to them. While the macqui forms like the heather Erica manipulifl ora, Sarcopoterium spinosum, Echium angustifolium occur on the stable sanddunes, Polygonum maritimum and Echinops viscosus occur on partly stable sand hills in addition to the above and Thymelaea hirsuta, Echium angustifolium, Euphorbia paralias and Pancratium maritimum occur in the moving sand-dunes.

The Patara Special Environmental Conservation Zone: The Patara Beach was formed after a natural process in which the alluvial soils carried by the Eşen Stream at the delta of the stream by sea currents and winds. Lying on an 18km east-west direction and being 500m wide, the Beach is the most important topographical formation of the area. In the area, sometimes strong winds blowing from the sea towards the shore move the beach toward the hinterland and create sandstorm and sand depression. Therefore, the sand-dunes that have a broad spread and are moving are met on the beach. On the Patara Beach, the wet belt having 7 km length and average 25m width from the Eşen Stream’s mouth to eastwards have very fi ne clean sands.
This part is the main area where the logger head sea turtles and green turtles leave their eggs. Generally, the halophytic plants are found on the sandy parts near the shore in the area. Laurus nobilis, Phillyrea media and Arbatus uneoda are found in the middle parts of the shore. Farther from the shore towards inner areas, however, glossy, leaved, strong oily textured, hairy, small and thorny Mediterranean vegetation, i.e. macqui, is found. In this area, macqui species called garig occurs. The prickly cedar, myrtle acacia, strawberry tree, wild olive and some shrub-like plants are some of such plant species.

The Datça-Bozburun Special Environmental Conservation Zone: The Gebekum sand-dune area

located in the south of the Datça Penisula is a sensitive area with its vegetation. Medicago marina, Eryngium maritimum, Euphorbia paralias, Pancratium maritimum and Alkanna tinctoria, a medical plant, are the dominant species found in Gebekum. Sand-dunes in Kızılbağ, Eksera, Hisarönü Çubucak, İnbükü, Karabük Burnu, Periliköşk, Hayıtbükü, Mesudiye, Hisarönü Kocakür, Söğüt in addition to Gebekum can also be classifi ed as sensitive similarly, having similarcharacteristics with those of the sand-dunes in Gebekum.

Sea caves

Along the coasts of Turkey, there are thousands of sea caves with very different geological forms and providing a habitat for many fi sh species and other organisms of marine origin. Some of those caves are designated as a sheltering and breeding area of the monk seal. So far, 51 caves on the Black Sea coasts and 39 other on the Aegean and Western Mediterranean coasts have been discovered by the Underwater Researches Association-Monk Seal Research Group (Sualtı Araştırmaları Derneği – Akdeniz Foku Araştırma Grubu (SAD-AFAG)). They have been used by monk seals.

35 to 40% of Turkey’s sea caves are formed of carbonate rocks which allow cave formation. Therefore, it is estimated that there are around 30,000 to 35,000 sea caves which offer a shelter

for several fi sh species. Out of those caves, only 1.100 have been examined and mapped and it

is found out that the caves are in a degradation process.

Islands

When taken from island biogeography aspect, islands on Turkey’s coasts bear considerable

importance for biological diversity. Islands are important for several migratory bird species,

e.g. song birds and marine birds, especially during the migration period. For example, the

islands on Turkey’s Aegean and Mediterranean coasts offer a habitat and breeding area for the

Audouin’s gull (Larus audouinii), a globally endangered species. Islands are quite important

for the herpetefauna, as well. In Turkey, where around 125 amphibian and reptile species live, it is found out that nearly 1/4 of those populations live in Turkey’s islands. While Turkey’s

herpetofauna shows such a rate, the herpetofauna of Turkey in the central and western regions

of the country are much more similar with that in islands. Also, islands offer quite important

habitats for monk seals. For example, the islands area on the north-west of the Bodrum Penisula

and the off-shore islands of the Foça Penisual are very important habitats of monk seals.

Organisms of marine origin in Turkey’s seas

The Marine Fauna in Turkey’s Seas Database, which was built under the SPO and TÜBİTAK

assisted Turkish Fauna Database project, demonstrated that a total of 3.112 fauna species were identifi ed in Turkey’s seas. So far, however, around 1,000 species have been identifi ed by various researchers. Out of 3.112 fauna species, 429 are vertebrates and the remaining 2.683 are invertebrates. On the other hand, any studies of this kind have not been conducted on marine fl ora and therefore there is no defi nite data on the number of marine fl ora species in Turkey’s seas.

Of the faunistic categories, the arthropoda phylum comes fi rst with 901 species (29%), followed

by the mollusca with 796 species (26%) and by the chordata with 429 species (14%.) The further details are given in Table 4.10.

Not all of the reported fauna species, i.e. 3.112 species, and fl ora species, i.e. around 1,000 species, in Turkey’s seas are utilized economically. Fish are the main species, being an item of capture fi sheries production. Based on the list adopted by the Turkish Statistics Agency (TURKSTAT), 56 species/categories of fi sh, 8 species/categories of crustaceans, 4 species/ categories of bivalve molluscs, 3 species/categories of cephalapods, and 1 species/category of common jelly fi sh, sponges and sea snails constitute Turkey’s living marine resources. Among these living marine resources, fi sh include: leerfi sh, Greater amberjack, hake, red mullet, European hake, sprat, sea bream, sole, John dory, common sea bream, larger forkbeard cod fish, meagre, sandsmelt, anchovy, comber, European barracuda, black scorpionfi sh, annular bream, horse mackerel, brown meagre, blotched picarel, turbot, scad, slender goby, mullet, angel shark,swordfi sh, streaked gurnard, chub mackerel, shark, bogue, sea bass, brown rokfish, bluefish, saddled sea bream, common pandora, whiting, striped sea bream, corb, grouper perch, tuna,bonito, sardine, meagre, black bream, cow bream, common dentex, striped mullet, short-body sardinella, pagry, Atlantic bonito, pike, mackerel, thornback ray, gav fi sh, sauric; cephalapods include: octopus, squid, cuttlefi sh; crustaceans include: shore crab, crab, crawfi sh, green crab, swimming crab, lobster, shrimp; and bivalve molluscs include: mussel, oyster, commo scallop,

carpet shell.

With the boost of researches and conservation attempts for the sea mammals in the last 25 years, the Mediterranean has also been a subject of the process although the sea has quite restricted biological diversity when compared to oceans. In that process, 20 dolphin and whale (Cetacea) species have been reported in the Mediterranean Sea to a varying density. However, of those 20 species, only 8 have permanent population in the Mediterranean. These include: Finwhale (Balaenoptera physalus), Sperm whale (Physeter macrocephalus), Cuvier’s beaked whale (Ziphius cavirostris), Long-fi nned pilot whale (Globicephala melas), Risso’s dolphin (Grampus griseus), Bottlenose dolphin (Tursiops truncatus), Striped dolphin (Stenella coeruleoalba) and Common dolphin (Delphinus delphis).

All the other species are represented by individual mammals which temporarily come from the North Atlantic or the Red Sea. 7 of those species are found in Turkey’s seas. However, although the long-fi nned pilot whale (Globicephala melas) has permanent population in the Western Mediterranean, the presence of this species has not been proved so far. The azov dolphin (Phoceana phoceana) is another species having permanent stocks in the Black Sea and the Sea of Marmara.

From the west to the east of the Mediterranean, less research is being conducted on dolphins and whales. A compilation about the Eastern Mediterranean has reported that 14 species have been identifi ed to have lived in the area as the researches conducted up to 1980 show, but that no data is available on their populations. Despite the two decades past, there is still no detailed data on the permanent stocks of the sea mammals in the Eastern Mediterranean.

So far, the number of studies on Turkey’s coasts on dolphin and whale species has been very limited. 1977 study on Dolphin fi shing in Turkey and 1980 study on the status of the Cetacea fauna in the Eastern Mediterranean, including Turkey up to early 80’s are the two studies conducted in this area. Also, the bottlenose dolphin in the Strait of Çanakkale was reported in 1991. A study entailed fi shermen and the Cetacea species living in Turkey’s seas based on irregular observations and on the anthropogenic impacts on those species in 1996. It was reported that a striped dolphin was washed up onto the Silifke shore in the Göksu Delta in 1997. The areas where Cetacea were seen in the Turkish Straits and the Sea of Marmara between 1985 and 1996 were demonstrated in 1997. It was reported in 1998 that a total of 23 Cetacea were washed up onto the Aegean and Mediterranean shores in the 1990-1997 period and a total of 16 Cetacea onto the Sea of Marmara shores in 1999, and that they were caught in swordfi sh nets in 2001. The evaluations regarding the studies conducted in Turkey on the mammals living in the Black Sea were presented at the 1st International Symposium on the Mammals Living in

the Black Sea, which took place on 27-30 June 1994 in İstanbul.

The monk seal (Monachus monachus), which is the only representative of the pinnipeds in the

Mediterranean and is classifi ed as one of the critically endangered species by the International

Union for Conservation of Nature (IUCN) shows a scattered, but a broad distribution on Turkey’s

coasts. It is estimated that it has a population of 100 individuals. In the 1994-2002 period, 17

breeding events and 22 dead seals were recorded. The main threats to this species include the

destruction of its habitats, intentional killing, being caught up in the fi shing nets, and reduction

in fi sh stocks due to excessive and illegal fi shing.

Marine Invasive Alien Species

A 2005 compilation reported the presence of a total 263 invasive alien species from 11 systematic

categories in Turkey’s seas. The molluscs with 85 species come fi rst, among the invasive species,

followed by the crustaceans with 51 species, fi sh with 43 species and phytobenthos with 39

species (the phyto-organisms at the sea bottom). 20 invasive species were identifi ed in the Black

Sea, 48 in the Sea of Marmara, 98 in the Aegean Sea and 202 on the Mediterranean coasts. While

most of the invasive species in the Black Sea and the Sea of Marmara were carried by vessels,

the invasive species blooms of Red Sea origin occurred on the Mediterranean coasts. The benthic

habitats (soft and hard grounds) contain 76% of the total invasive alien species and 39 species

are found in the pelagic waters. Around a half of these species are seen at depths varying from 0

to 10m on Turkey’s coasts. However, 8 species are seen at depths greater than 100m.

The Mnemiopsis leidyi, a alien species carried from the Atlantic coasts of the North America to

the Black Sea in vessels’ ballast waters and feeding on pelagic fi sh fry and larva (e.g. anchovy,

horse mackerel, mackerel, bonito, etc.), is just one of the important problems of the Black Sea.

Grey mullet (Russia) (Mugil soiuy) is a alien species and is about to invade the domestic mullets

on the Black Sea coasts. It is observed that the other species that either live in the Black Sea or

are carried are trying to adapt to the euthrophic conditions of the Black Sea. The oyster and the

Rapana venosa (syn; R. thomasiana) of the sea snails are among such species. The sea snail (Rapana venosa) is an important export item for Turkey and for a few countries bordering the Black Sea. However, this is an invasive species, which was carried to the Black Sea in balast waters of vessels from Japan, and feed in particular on the Mediterranean mussel (Mytilus galloprovincialis), which is the primary nutrient of the bream species (Diplodus vulgaris and Diplodus annularis). It is reported that, as a result of this, the breams, which have commercial importance, have begun to decrease and have been under the threat of total destruction recently. Recently, also, following the reduction of M. Galloprovebcialis, the Anadora cornea, a new mollusc species, has been reported to have a population boost. Further, the dredging of the mentioned sea snail Rapana in the narrow continental shelf has given considerable damage to the coastal ecosystem and changed species compositions both qualititatively and quantitatively.

Marine organisms either under threat of extinction or endangered

Numerous marine organisms and their habitats have completely been destroyed or are under the threat of complete destruction with the increasing use of the seas and marine resources. The United Nations Environmental Programme (UNEP) - Regional Activity Centre for Specially Protected Areas (RAC/SPA) has reported certain marine organisms in the Mediterranean are either under threat of extinction or endangered. 

Marine and Coastal Plants
A joint study by the marine plants specialists from the countries bordering the Mediterranean has demonstrated that 16 Rhodophyta, 18 Phaeophyta, 4 Chlorophyta Algae and 2 eelgrass species as well as 8 marine plant communities and 7 marine landscaping are under threat in the Mediterranean. A document from Red Data Book series has been prepared on the matter. Table 4.14 lists the species and categories of the above which are found on Turkey’s coasts and are under the threat of extinction in the entire Mediterranean, as identifi ed at the experts meeting.

The marine plants which are rare in Turkey and are either under the threat of extinction or at

risk include: Posidonia ocenia, Zostera marina, Acetabularia parvula, Cystoseria ergegovicii,

Dilophus mediterraneus, Lithophyllum lichenoides, Tenarea tortusa and Gracilaria verrucosa.

Institutional Structure and Capacity
General information on this subject can be found in section 4.1.1 of the plan. Being a body that makes regulations and does researches related to fi sheries, the Ministry of Agriculture and Rural Affairs (MARA) is the other main governmental agency having duties and responsibilities regarding coastal and marine ecosystems than the Ministry of Environment and Forestry (MEF). The Directorate General of Protection and Control of MARA regulates capture fi sheries production. 4 fi sheries research institutes of MARA do fi sheries researches, as well as takes restocking actions for the species that are under the threat of extinction. The Coast Guard Command plays an active role in the conservation of Turkey’s seas, with the functions of the prevention of any smuggling by the sea, the control of fi shing and making preventive controls on the pollution of the seas. Building its capacity day by day, the Coast Guard Command has been successful at controlling arrangements for the sustainable use of Turkey’s living marine resources, the monitoring of fi shing fl eet, preventing the pollution of the seas, and taking actions for the conservation of marine ecosystems. With regard to capacity building and enhancing the effectiveness of controls, under the Legal and Institutional Alignment of the Fisheries Sector to the EU Acquis Project, the Vessel Monitoring System, which allows the satellite-based monitoring of fishing vessels, has been installed and is at the trial stage. The attempts to expand and improve the legal basis of the VMS, which is recognized as a method that considerably enhances capacities of countries in the controlling of fi shery regulations including fi shery zones, fishing time, protected areas, and in the monitoring of fi shing vessels, are underway.

The Undersecretariat of Maritime Affairs is the competent authority for all the maritime affairs.

The Ministry of Public Works and Settlement has power in planning coastal areas as per the Coastal Law and the relevant regulations. More than 10 fi sheries departments and 4 institutes of maritime sciences from various universities provide academic and technical research infrastructure and capacity.

Policy and Legislation

There are various regulations that aim to prevent the pollution of the seas. The Fisheries Law 1380 is the main regulatory tool with regard to the conservation and sustainable use of biological diversity. Under the Fisheries Regulation, associated with the Law 1380, two separate circulars are issued biennually to regulate commercial and recreational fi shing activities both in seas and inland waterss. The fi sheries cooperatives, universities and all the relevant institutions and organizations are consulted when drafting the circular. The draft circular is submitted to the Fisheries Advisory Committee for approval. This committee consists of universities, nongovernmental organizations, line Ministries and fi sheries unions. In Turkey, fi shing regulation comprises four main elements:

1. Regulations concerning the use of fi shing gear;

2. Regulations by species and length;

3. Regulations by area and location;

4. Seasonal regulations.

All the above regulations are planned without taking into consideration a fact, i.e. a fi sh stock is

based on different species and the ecosystem works as a whole. For example, the purse-seiner regulations for the Black Sea aim only anchovy, or the trawl regulations for the Mediterranean aim only the red mullet, with no consideration given to other fi sh species which are totally different from either anchovy or red mullet in their biologies. However, this appears to be an unavoidable practice in countries where the fi shery areas have fi sh stocks with multiple species like Turkey. Nevertheless, scattered fi shery activities and the use of fi shing methods that are quite different from each other are the constraints to the implemantation of fi shing quotas, one of the most common fi shery management tools globally, in Turkey.

The Decree-law 383 on the Establishment of the Environmental Protection Agency for Special

Areas allows the designation of coastal and marine protected areas. Under the cited Decreelaw,

the Environmental Protection Agency for Special Areas (EPASA) is authorized to take all the measures to protect the environmental values and resolve the existing environmental problems of the areas either already designated or to be designated as the Special Environmental Conservation Zones, establish the requirements for the conservation and use of those areas, design their development plans, revize their existing plans of any scale and plan decisions and approve such ex offi cio. The Council of Ministers is the body to designate Special Environmental Conservation Zones in accordance with the cited Decree-law.

It is assumed that commercial fi shing activities should be regulated, as well as actions involving

legal and administrative measures should be taken with regard to the alien species and inparticular to the effects of the invasive alien species on biological diversity, an internationallyrecognized priority issue. Considering that the invasive alien species pose a great threat to our seas and that this may prevent the sustainable use of the seas and the economic benefi ts of the seas, the process should be accelerated to take actions regarding the issue with the cooperation of the relevant institutions.

National Practices

In Turkey, the actions for the conservation of coastal and marine biological diversity are taken

based on the area and species conservation concepts. National Parks covering coastal and, partly,

marine ecosystems, Nature Conservation Zone, Natural Park, Wetlands Having International

Importance (Ramsar) and Special Environmental Conservation Zone are all the statuses given in

the frame of area conservation concept. Çamburnu Nature Conservation Zone (Artvin), Hacıosman

Forest Nature Conservation Zone (Samsun), İğneada Longoz Forests National Park (Kırklareli),

Hamsilos Nature Park and Sarıkum Nature Conservation Zone (Sinop) lie along the Black Sea

coasts. Also, the Kızılırmak Delta is a Ramsar area. The Gelibolu Penisula Historical National Park

(Çanakkale), Ayvalık Islands Natural Park (Balıkesir), Special Environmental Conservation Zone

in Foça (İzmir), Dilek Penisula-Büyük Menderes Delta National Park (Aydın), and the Gediz Delta

Ramsar area are under conservation. Muğla, which is located at the junction of the Aegean and

the Mediterranean, has a long indented shoreline and special habitats. In Muğla, there are seven

protected areas. These include: Marmaris National Park, Ölüdeniz – Kıdrak Natural Park, Datça-

Bozburun Special Environmental Conservation Zone, Köyceğiz-Dalyan Special Environmental

Conservation Zone, Fethiye-Göcek Special Environmental Conservation Zone, Gökova Special

Environmental Conservation Zone and Patara Special Environmental Conservation Zone. There

are seven protected areas along the Mediterranean coasts, 4 of which are in Antalya province.

(These include: Olimpos – Beydağları Shore National Park, İncekum Natural Park, Yumurtalık

Lagoon Nature Conservation and Ramsar Area, Belek Special Environmental Conservation Zone,

Göksu Delta Special Environmental Conservation Zone, Kaş-Kekova Special Environmental

Conservation Zone, Göksu Delta Ramsar Area.)

Monk Seal (Monachus monachus) conservation initiatives

The monk seal is one of the most endangered species in the world. It is one of the 12 species

that was put under conservation by IUCN. Scientists estimate that there are around 300 to 400

monk seals in the world, with around 100 individuals in Turkey’s waters.

The monk seal is at the list of the species that need conservation under the Convention for the Protection of Marine Environment and the Coastal Region of the Mediterranean (Barcelona Convention) (BARCELONA), the Convention on the Conservation of European Wildlife and Natural

Habitats (BERN), and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), to which Turkey is a party. Also, the monk seal enjoys conservation at national level under both the Fisheries Law 1380 and the Environmental Law 2872.

In 1988, the Council of Europe devised an action plan, which covers all monk seal habitats, and

that plan was ratifi ed by Turkey. Pursuant to the resolutions at the “International Meeting on the Conservation of Monk Seal, an event organized by the Council of Europe Bern Convention Committee and the MEF in 1991, a National Strategy was built up. The National Strategy envisages a nationwide cooperation. So, the strategy has been devised by the national offi cials and experts and should be implemented by them. It contains 3 main headings: Research; Conservation; and Training.

Monk
A national committee has been established involving all the interest groups under the coordination of the MoeEF in order to make evaluations on the studies concerning monk seals and ensure coordination. Pilot projects have been implemented in Foça and Bodrum-Yalıkavak within the framework of the implementation of National Strategy upon the decision of the National Committee on Seals. With those projects, the threats to the monk seal have been identifi ed and the effectiveness of conservation initiatives has been increased. Oil pollution has been observed at a monk seal habitat, which includes an important monk seal cave, too, in Çavuşadası, Bodrum, during those projects, and the habitat has been cleaned of oil with the assistance of the Underwater Researches Association and with funding from the MEF. So, the monk seals have regained their habitat. The MEF has produced a documentary fi lm on that cleaning work and the fi lm has been used for training and promotional purposes both at the national and international levels. The National Committee on Seals hold meetings coordinated by the MEF, and so far, 17 areas in the entire country have been designated as important seal areas. Activities (such as training, briefi ng, regulatory actions by means of circulars on fi shing,

imposing restrictions on tourism activities, etc.) are currently going on in those areas.

Sea Turtles conservation initiatives

8 sea turtle species live in the world. Among these species, out of 5 living in the Mediterranean

Sea, 2 (Caretta caretta and Chelonia mydas) use Turkey’s Mediterranean coasts as a nesting area. Based on the IUCN criteria, while Caretta caretta is at the “Vulnerable” status, the Chelonia mydas is at the “Endangered” status.

The endangered sea turtles have been put under conservation under the international conventions,

to which Turkey is a party, and by means of initiatives started at the national level.

First of those initiatives came in 1988 when the Köyceğiz Dalyan, a part of the Gökova Gulf and

a part of the Göcek Gulf, all these include the nesting areas of sea turtles, were given a Special Environmental Conservation Zone status by a resolution of the Council of Ministers. In 1989, a

committee was set up for the conservation of sea turtles, and conservation measures were taken

based on the academic publications. The setting up of a “Monitoring and Evaluation Committee

on Sea Turtles followed this in 1990 in order to monitor the implementation of those measures.

The Committee held meetings and conducted on site investigations. As a result, they identifi ed the

threats to the nesting areas of sea turtles and improved further the conservation measures. At the end of the studies conducted at the national level, 19 sand-dunes on the Mediterranean coasts have been identifi ed as important nesting areas. Of those sand-dunes, Ekincik Dalyanı, Dalaman, Fethiye, Patara, Belek, Göksu Delta sand-dunes have been given a Special Environmental Conservation Zone status by a resolution of the Council of Ministers. The Yumurtalık sand-dune has been given Nature Conservation Zone and Akyatan sand-dune has been given Wildlife Conservation Zone statuses. Of other sand-dunes, Demirtaş, Gazipaşa, Anamur, Alata,Kazanlı, Tekirova ve Kale 1st Degree Natural Site, Kumluca, Samandağ and Kızılot sand-dunes have been put under conservation. The Conservation Zones of Sea Turtles have been divided into four parts as Primary Conservation Zone, Secondary Conservation Zone, Buffer Zone and Impact Area, with conservation and utilization requirements established for each of the above.

Control and Management of Harmful Aquatic Organisms which are carried in Ballast

Waters Project

The carrying of harmful aquatic organisms in ballast waters is recognized as one of the biggest

problems of the global ship industry. The Control and Management of Harmful Aquatic Organisms

which are carried in Balast Waters Project has been initiated by the Undersecretariat of Maritime

Affairs with the purposes of identifying the current situation in Turkey regarding ballast waters and developing Ballast Water Management Systems that can be applied at Turkey’s seas. Under the project, the prediction values regarding ballast carrying situation in Turkey and its impacts on organisms, and the future ballast carrying and its impacts on organisms have been determined.

The target invasive species which are carried to Turkey’s seas by the existing marine traffic and

occur in the seas where ballast waters are carried as the future tendencies show and which are

identifi ed to be harmful and may be invasive when carried to Turkey’s seas have been selected

for each sea and listed and their impacts have been demonstrated. Also, based on the project

outputs, 263 alien species have been identifi ed in Turkey’s seas, out of which 176 have come

from the Suez Canal, 6 from the Gibraltar Strait, 3 from aquaculture, and 66 have been carried

in ballast waters. Of those organisms carried in ballast waters, 19 are considered harmful aquatic organisms. Initiatives on devising a national management plan are currently underway under the project, and the project is planned to be completed in June 2008.

Threats to coastal and marine biological diversity and their causes

The threats to coastal and marine biological diversity can be listed as the entry of foreing species,

over fi shing, illegal fi shing, pollution, the destruction of habitats, tourism activities, and interventions

with the water regime.

The coastal sand-dunes are the ecosystems that have become sensitive and vulnerable to destruction, even at some parts have been destroyed, due to the pressures of human origin in Turkey, as in the other parts of the world. Because of coastal erosion caused by road construction works, afforestation, sand hauling, secondary buildings and tourism investments, currently only 30 (27%) of 110 coastal sand-dunes on the Mediterranean and Aegean coasts are relatively in good condition.

Since the calcareous algae and molluscs-larva terraces are found in coastal areas, they are affected

from the activities of human-origin like pollution, riprapping for gaining beach, coastal constructions

and erosion. Studies on the lithophyllum formations of the Mediterranean demonstrate that pollution

can give harm to algae and therefore cause erosion. Following the eutrophication, the ulva of green

algae cover the terrace surface and compete with each other and cause bioerosion and the resulting

destruction of calcareous algae like lithophyllum, which are valuable formations.

The Black Sea ecosystem, which has been known to have had a rich biological diversity and fi sh

potential, has become so degraded today due to a number of climatic factors as well as to the factors

of human origin in the last 20 to 30 years. Major factors of this kind include: terrestrial pollution

from the countries bordering both the Black Sea and the River Danube which has increased in the

last twenty-fi ve years; adverse changes in water budgets as a result of over fall in inland waters

input fl ow due to interventions with the water regime; the invasive alien species and some nonnutrient organisms carried to the Black Sea from other seas by shipping business which then have

become dominant in the ecosystem and changed the biological structure; over fi shing with the rapid

technological advancements in the fi sheries sector and the resulting reduction of fi sh stocks. Among

the above factors, the pollution poses the highest risk. Because the Black Sea has one of the biggest

hydrogen sulphur (H2S) reserves in the world, and the bacteria in the sea takes oxygen from sulphur

ions instead of solved oxygen due to excessive euthrophication, there is the risk of degradation of the

two-layer water body and of the passing of hydrogen sulphur at the bottom to the explosive phase

and there resulting in an environmental disaster. Another signifi cant threat comes from alien species. A total of 48 alien species were identifi ed in the years between 1996 and 2005 in the Black Sea. Of those species, Mnemiopsis leidyi and Rapana thomasiana have the biggest adverse impact on anchovy stocks and mussel stocks, respectively. Organochlorine pollutants of PCB and DDT type have been found at the threshold levels on dolphin species. On the other hand, the sea mammals are under threat due tok the pollution in the Black Sea and to by-catch. The endangered monk seal has almost completely been lost in the Black Sea as a result of genetic isolation and the destruction of its habitats.

The major threats to the Black Sea ecosystem, which is important, include the sea accidents in the

Turkish Straits, pollution and alien species. The accidents in the Turkish Straits, where there is more

intensive marine traffi c than the other straits in the world, can be attributed for the great part to

the navigational errors of vessels/tankers due to poor visibility and strong currents. For example,

out of 50,000 vessels that passed through the Turkish Straits in 1999, 6,000 were oil tankers. With

the marine traffi c becoming more intensive constantly, an increase in the number of accidents, a

higher environmental risk, and possibly higher numbers of alien species carried to the Black Sea in

tankers’ ballast waters should be expected.

In the Aegean and the Mediterranean, main pressure on the coastal and marine ecosystems

comes from tourism and industrialization processes. The over pumping of water, pollution, the

displacements of water fl ow directions, and natural threats like earthquake, settlement, abrupt

fl ood can be counted among the major factors that cause the destruction of sea caves and the

extinction of marine organisms.
Gaps and Needs

There are gaps at the legal and institutional levels in regard to the designation and management

of marine conservation zones though some Special Environmental Conservation Zones, i.e.

the Special Environmental Conservation Zones of Foça, Gökova, Datça-Bozburun, Köyceğiz-

Dalyan, Patara, Kaş-Kekova, Belek, Göksu Delta, have been designated along the Turkey’s

shoreline. There is a need to designate more areas as Special Environmental Conservation Zone

and marine conservation zone, e.g. underwater national parks, to devise management plans

for those areas, and to designate strict conservation zones. Below is a summary of the gaps

regarding the sustainable use of coastal and marine resources:

• The lack of political will and support (priority given to gaining economic benefi t and to

production increase in the use and development of fi shing gears, fi shing nets and fi shfi

nder, etc.);

• Biological diversity issues unintegrated with other sectors and the lack of common understanding (failure to take measures to minimize the adverse impacts of fishing practices on the fi shery stocks in the marine and coastal ecosystems, etc.);

• Insuffi cient capacity to take action due to institutional weakness;

• The lack of fi nancial, human and technical resources (being unable to use developments

in fi shing technology for a multi-dimensional sustainable use of fish resources, the nonpresence

of inventories of fi shing technology and fi shing gears, insuffi cient research works on the identifi cation of fi shery stocks and on sustainable fi shery, insuffi cient

technical capabilities for protection/control/monitoring, etc.);

• The Lack of benefi t-sharing (the lack of cooperation with the international fi sing and marine sciences committees, failure to stop the pollution of the Black Sea and the number of international attempts to protect biological diversity in the area being not at the desired level, etc.);

• Pressure from population (support to the alternative livelihoods of people being not at

the desired level, over and unplanned constructional activities on the coasts, etc.).

Below is a summary of the needs for the sustainable use of coastal and marine resources:

• An inventory of marine and coastal fl ora and fauna should be built up to collect available information; any lacking information should be completed; and more resources should be allocated to maintaining inventory studies concerning marine and coastal biological diversity.

• Measures should be taken to ensure information exchange, cooperation and coordination

between experts, laboratories and organizations; guides should be prepared; the participation of those experts in the international studies should be ensured.

• Studies concerning the conservation of eelgrasses (Posidonia oceanica), which have a very important role for the marine organisms in the Mediterranean Sea and have a wide occurrence, should be maintained and both short- and long-term scientifi c monitoring methods should be developed for the other important species and plant categories.

• Information booklets and documents should be prepared for the executives, the related groups and public on the endangered species and the Specially Protected Areas, and people’s awareness should be raised using visual media.

• Sea aquariums should be built in big coastal towns and in the ecologically-sensitive regions of Turkey in order to contribute to the training of wider communities and establishing a marine culture in the country.

• Effective methods for the identifi cation and observation of alien species should be developed and implemented; regulations on the entry of alien species into the new ecosystems, in particular, should be reviewed and made agreeing to the international conventions; and strict controls should be exercised to prevent foreign invasive species from entering Turkey’s waters both at the national and international levels.

• Measures should be taken to minimize the adverse impacts of fi shing practices on the fi shery stocks in the marine and coastal ecosystems; fi shing control infrastructure, e.g. remote monitoring system, should be strengthened.

• An inventory of fi shing technology and fi shing gears should be built up, fi rst at regional

and then at the national levels.

• Research projects, which will establish a fi shing structure that will not give any harm to the existing fi shery stocks of the country and which will identify catch amounts on species and fi shing gear bases should be designed in the shortest time possible, and such initiatives of project designing should be supported.

• Restocking by means of aquaculture of those species which were affected from over fishing pressure and saw a fall in their populations should be performed.

• Artifi cial reef application should be made widespread.

• With regard to aquaculture, off-shore cage culture should be supported with a view to

protecting the environment.

• Regulatory actions should be taken to protect the sea caves of Turkey and conserve the organisms in those caves, and conservation and utilization models should be established.

