INLAND WATERS BIOLOGICAL DIVERSITY

Turkey has important inland waters ecosystems in terms of biological diversity with its rivers covering an area of around 10,000 km2 (1.6% of the country’s total surface area) and lakes. In the country, there are 7 drainage basins including 26 river basins, and it is estimated that the groundwater volume is 94 billion km3. The annual rainfall is around 640mm, of which nearly one third fl ows into water reserves and contributes to the viability of wetlands. However, as far as annual water consumption per person has been considered, Turkey has no water abundance. Water for consumption is around 1.500 m3 per person per annum.

Turkey’s inland waters potential comprises: 33 rivers (177,714 km), 200 lakes (906,118 ha), 159

dams (342,377 ha), and 750 ponds (15,500 ha). Nine of Turkey’s rivers are more than 500 km long: Kızılırmak, Fırat, Sakarya, Murat, Aras, Seyhan, Dicle, Yeşilırmak and Ceyhan rivers.

Lakes, in particular, have a special place in inland waters ecosystems. Because most of Turkey’s

lakes are surrounded by mountains and they are affected by their surrounding environments. As a result, their waters are more or less different from each other. Lakes in the closed basins have either fresh or salty or soda waters. The hydrophilic fauna elements of these lakes, most of which are isolated from each other, differ due to the blocking of gene fl ow. Most lakes have fi sh species unique to the lake. Turkey’s biggest lake is the Lake Van. It is in the Eastern Anatolia Region and has an area of 374,000 ha. The Lake Van is highly salty. In the Central Anatolian Plateau, there are some shallow lakes. The biggest of them is the Lake Tuz (128,000 ha). The Lake Tuz is almost entirely dried up in summer months and is covered with a 30 cm thick salt layer. Around the Lake, only the halophilics occur.

Streams are sensitive ecosystems which separate natural habitats from each other. Valleys, caves, islets and fl ood plains which are formed by streams often provide a passageway for aquatic organisms and sometimes a shelter for them. Certain rivers in Anatolia have enriched aquatic fauna due to physical isolation of them.

Lakes, marshes, deltas, reeds and mud plains are very important for birds, in particular, and wildlife. More than half of Turkey’s birds consist of migratory species. Wetlands are important resting and wintering areas for water fowls. The deltas of Meriç, Gediz, Büyük Menderes and Küçük Menderes rivers, which fl ow into the Aegean Sea, and of Göksu, Seyhan and Ceyhan rivers, which fl ow into the Mediterranean Sea, provide an appropriate habitat for several water fowl species especially during winter when the lakes are frozen. Further, the delta of Kızılırmak, which fl ows into the Black Sea, bears high importance for migratory birds which pass across the Black Sea, in particular.

Species Variety and Endemism in Wetlands

It is found out that 236 taxons live in Turkey’s inland waters at either species or sub-species

level. Out of those taxons, 70 are endemic to Turkey.

Due to the fact that Turkey’s complex geographical structure and the separation of rivers from each other by mountainous areas block considerably the spread of species, a high endemism and genetic diversity have occurred. Therefore, most of the invertebrates living in river ecosystems are endemic. Since the waters in Köyceğiz and Dalyan region shows a salinity level varying from zero to excessive salinity, that region emerges as a good example from the aspect of the relationship of habitat with species diversity. Lindenia tetraphylla is a new species to Turkey and is an endangered species of Yugoslavia, as it is reported. The Artodiaptomus burduricus is an endemic invertebrate species, which lives in the Lake Burdur and adaptable to different conditions. It is very important for genetic biological diversity. Also the Aphanius burduricus is an endemic fi sh species living in the Lake Burdur, which is adapted itself to the conditions in the Lake. Similarly, the endemic Alburnus tarichi is adapted itself to the excessive conditions in the Lake Van. The sensitive ecosystems such as those above can be easily destroyed by the effect of the environmental changes.

Turkey’s marine fi sh consist of 480 species, out of which 5 are under the threat of extinction. As 
a result of the studies conducted so far, 236 fi sh taxons of 26 fi sh families have been found at either species or sub-species level. Turkey’s wetlands contain mainly the following fi sh species: trout, pike, carp, Clarias lazera, mullet, rudd, pike-perch, and perch. Being on the bird migration routes, Turkey has key importance for several bird species. It is known that 460 bird species live in Turkey. The white stork, fl amingo, spoonbill, black-winged stilt, avocet, common crane, herons and ducks are the bird species commonly found in Turkey’s wetlands. Surely, the inland waters fauna is much richer than this. Turkey’s inland waters are a home to 10 species of amphibia, 5 species of reptilia, 8 species of mammalia and several aquatic invertebrate insects, as well. However, the studies on the inland waters insect fauna have not been completed, yet.

The common otter (Lutra lutra), which is found in many of Turkey’s wetlands, is under the threat

of extinction and put under conservation in the entire Europe.

The endemic darter (Anhinga melanogaster rufa) has become extinct when the Lake Amik has been dried up for gaining farmland.

The wetlands are a home to a considerable number of 460 bird species, which choose Turkey as their permanent or temporary habitat. For example, the Dalmatian Pelikan, marbled teal, cormorant, Audouin’s gull, white-headed duck, slender-billed curlew, bittern, white-fronted goose, red-necked goose, and ferruginous duck, which are globally recognized as being under threat in Europe, breed in Turkey. Out of the world’s entire white-headed duck population, around 70% winter in Turkey. The purple gallinule (Porphyro porphyro), which is found only in certain areas in the Mediterranean Region and is gradually decreasing in number, breeds in the Göksu Delta, in particular. The Lake Manyas is both a breeding area for the cormorant (Phalacrocorax carbo), pygmy cormorant (Phalacrocorax pygmeus), Dalmation Pelikan (Pelecanus crispus), night heron (Nycticorax nycticorax), squacco heron (Ardeola ralloides), little egret (Egretta garzetta), and spoonbill (Platalea leucorodia) species and a wintering area for the white-headed duck (Oxyura leucocephala), Dalmation Pelikan (Pelecanus crispus), and pygmy cormorant (Phalacrocorax pygmeus) species. The Lake Bafa is both a wintering area for the little grebe (Tacyhbaptus rufi collis), great crested grebe (Podiceps cristatus), black-necked grebe (Podiceps nigricollis), cormorant (Phalacrocorax carbo), pygmy cormorant (Phalacrocorax pygmeus), Dalmatian Pelikan (Pelecanus crispus), gadwall (Anas streperg), pochard (Aythya ferina), and coot (Fulica atra) and breeding area for the bald eagle (Haliaeetus albicilla), pratincole (Glareola pratincola), and spur-winged plover (Vanellus spinosus).

Generally, the wetlands are rich in vegetation, but they are behind the continental habitats in terms of species diversity. Turkey’s wetlands have large communities of Typha sp., Phragmites sp., Schoenoplectus sp., and Juncus sp. Also, water surface plants like lotus (Nymphae sp.), as well as underwater plants like Phodophyllum sp., Wolffi a sp., Lemna sp. and Ceratophyllum sp.,Myriophyllum sp., Potamogeton sp., which grow in shallow lakes, are found. Of in-water plants, Trapa natans and Salvinia natans are classifi ed as Vulnerable Plants (VU) by the Red Book of Turkey’s Plants.

The Book collects the flora of Turkey’s wetlands under two categories: in-water fl ora and coastalmarsh flora. Then the coastal-marsh fl ora is divided into two sub-categories taking the fresh and salty aquatic habitats into consideration.

The coastal-marsh fl ora forms vegetation in the shallow parts of streams, lakes and marshes. These plants have well-developed roots and often have high cover. The coastal-marsh fl ora is both richer and more interesting than the in-water fl ora. In the salty marshes, plants such as Verbascum pyroliforme, Gladiolus halophilus, Onosma halophila, which are endemic to this kind of habitats, occur.

Institutional Structure and Capacity

Basically, the Ministry of Environment and Forestry is responsible for the conservation of inland

waters ecosystems. The identifi cation, conservation and management of wetlands is done by a division of the DG Natural Conservation and National Parks. A National Wetlands Committee has been set up with functions of holding discussions on the issues related with wetlands and reaching a decision on them, of the approval of conservation zones and management plans, of the follow up of practices, and of the establishment of necessary national and international cooperation and coordination. The Committee consists of a total of 10 members. These include the Undersecretary and/or the Assistant Undersecretary, who is the chairman of the Committee, and the Director General of Protection and Control of the MARA, the Director General of State Hydraulic Works, the Director General of Cultural Assets and Museums of the Ministry of Culture and Tourism, the Head of the Special Environmental Conservation Institution, as well as two members from the biology and agriculture departments of universities, these two should not be from the same discipline, and lastly two members from non-governmental organizations having activities involving wetlands.

The Directorate General of State Hydraulic Works (SHW) is responsible for planning, management,

development and administration of all the water resources of Turkey.

The Ministry of Agriculture and Rural Affairs regulates capture fi sheries and four research institutes of the Ministry have research and development functions concerning fisheries.
Policy and Legislation

On 30 December 1993, Turkey ratifi ed the Ramsar Convention. The Ramsar Convention has the aim to ensure conservation and rational use of wetlands and was opened for signing in the Iranian city, Ramsar in 1971. For the purposes of the implementation of the Convention in Turkey, the Regulation on Wetlands Protection was issued and it took affect after its publication on the Offi cial Journal No. 24656 of 30/01/2002. The Regulation saw a revision in 2005 (the Offi cial Journal No. 25818 of 17/05/2005).

Within the scope of the National Wetlands Strategy (2003-2008), the following objectives were

set and approved by the National Wetlands Committee:

1. To build an inventory of all the wetlands of Turkey, monitor and utilize them;

2. To identify policies and laws, including an impact assesment of wetlands;

3. To integrate rational use of wetlands with sustainable development;

4. To achieve the restoration and rehabilitation of wetlands;

5. To control the invasive alien species in wetlands and prevent their occurrence in wetlands; 

6. To encourage both people and private sector for active involvement of them with wetlands

protection;

7. To achieve effi cient communication, training and awareness-raising concerning wetlands at the national level;

8. To designate new RAMSAR zones, prepare and follow up RAMSAR zones management plans; and

9. To build an institutional capacity.

All planning activities which will entail wetlands will be carried out in accordance with the provisions of both the Ramsar Convention and the Regulation on Wetlands Protection. Pursuant to the Regulation, both the conservation of natural structure and ecological character of wetlands and all the land take and water utilization plans must be with an essential purpose: to protect the functions and values of wetlands. Activities entailing wetlands such as drying up and fi lling, water take, sand borrowing, peat extraction, reed cutting, gathering wild fl ora and catching wild fauna, afforestation, and wastewater discharge should be carried out in accordane with the provisions of the Regulation.

Further, inland waters capture fi sheries production is regulated by the Communiques issued

under the Fisheries Law, as specifi ed in section 2.4.3.

National Practices

In Turkey, 135 wetlands with international importance have been identifi ed (www.cevreorman.

gov.tr). Due to the fact that those wetlands show different ecological and hydro-geological characteristics, data collection and inventory building studies as well as data update for each wetland are underway currently. So far, more than 1,000 studies have been conducted on inland waters biological diversity. 12 wetlands of Turkey have been designated as Ramsar Sites. 

The MEF has been awarding projects for the conservation of Turkey’s wetlands. Those projects

are collected under the two headings: inventory and management plan studies. The Research of Wetlands Having International Importance from Biological and Ecological Aspects Project, as well as the inventory studies concerning the Seyhan Delta, Ceyhan Delta, Sultan Reed, Lake Seyfe, Lake Tuzla (Palas), Lake Tuz, Lake Samsam, Lake Kulu, Reed Lake Kozanlı, Lake Çöl, Lake Uyuz, Lake Bolluk, Lake Tersakan, Eşmekaya Reeds, Küçük Menderes Delta, Büyük Menderes Delta and Lake Bafa, Güllük Reeds, Lake Köyceğiz, Lake Salda, Lake Çorak, Lake Eğirdi, Lake Karataş, Lake Yarışlı, Lake Kovada, Karamık Marsh, Lake Eber, Lake Akşehir, Lake Çavuşçu, Hotamış Reeds, Lake Beyşehir, Lake Burdur, Lake Marmara, Lake Acı, Hirfanlı Dam, Homa PondÇamaltı Salt Marsh, and Lake Işıklı have been completed. With the above projects, both    physical and chemical analyses have been made and the fact-fi nding work has been completed  in the wetlands covered by projects, together with the identifi cation of their biological and ecological features. Also, both the environmental problems and the threats to the environmental values in the wetlands covered by projects have been identifi ed and pollution maps have been prepared.
The conclusions drawn will shed light on the future practices and allow taking of measures and

formulating of recommendations for current problems. 

The design work of Wetlands Management Plan Projects in the Burdur and Manyas Lakes and the Göksu and Gediz Deltas under the Wetlands Management Project has been awarded and that work has been completed and the projects have been put into force following their approval by the National Wetlands Committee. With those projects, explorations have been conducted in the mentioned wetlands to identify their natural environmental characteristics and their potentials for the utilization of natural resources and identify their socio-economic features followed by an assessment work. Also, the management plan project activities are currently underway in the Kızılırmak Delta, Lake Burdur, Lake Akşehir and Lake Eber, Sultan Reed, İğneada Longoz, Yumurtalık Lagoon, Ekşisu Reed in Erzincan, Lake Eğirdir, and Lake Gölbaşı in Adıyaman.

Some studies have been adopted for an integrated land and discharge basin management for the purposes of the conservation, utilization, planning, management, and monitoring of inland waters biological diversity. The pilot projects on this have already been initiated, e.g.

the management plan projects on the Konya Closed Basin, Lake Beyşehir, Lake Tuz Special Environmental Conservation Zone, Göksu Delta, and Sultan Reed.
Threats to inland waters biological diversity and their causes
The threats to inland waters biological diversity can be the occurrence of alien species, excessive

or illegal fi shing, pollution, the illegal hunting of birds, reptiles and their youngs or the gathering

of their eggs, excessive grazing, the destruction of habitat, the uprooting of aquatic plants, the burning of reeds and uncontrolled cutting of them, secondary buildings, sedimentation, pressure from tourism, and interventions with the water regime.

The excessive use of inputs like fertilizers and pesticides to have better yield in agricultural products and both domestic and industrial wastewaters cause the contamination of inland waterss, changes in food chain, and the degradation of water quality.

Fish and similar species released to inland waterss for economic purposes either knowingly or unconsciously lead to irrecoverable changes in the natural inland waters biological diversity of the country. For example, the pike-perch species released to the Lakes Beyşehir and Eğirdir has caused the endemic Phoxinellus and P. Handlirschi species to become extinct.

Climate changes brought along with global warming with impacts felt more day by day and the resulting new practices that must be implemented in water sources utilization and management (e.g. the increased utilization of groundwater, increased utilization of inland waters resources as either drinking or irrigation water) will pose a stronger threat to the sustainability of many

inland waters ecosystems.

Gaps and Needs
The main constraint to the conservation of inland waters biological diversity and its sustainable use is the population pressure which comes either directly or indirectly on water resources. The fact that water resources are invaluable for humanbeings in meeting fundamental needs as well as their main function in particular in agricultural, energy and industrial investments and the development process is a considerable challenge in striking a balance between conservation and utilization. Since Turkey is still a developing country and there exists a failure to integrate biological diversity issues with other sectors and to build a common understanding on this and the insuffi cient level of economic incentives, it becomes more diffi cult to strike such balance. There is a need to undertake a progressive modelling, by which the adverse changes in the ecosystem can be demonstrated, in wetlands investments which seek public benefit.

With regard to the improvement and implementation of conservation and sustainable use measures, the insuffi cient number of academic researches, the lack of experience and technology transfer, and the poor level of staff and technical facilities for monitoring and supervision are some major constraints. At the lakes and streams at high altitudes, the inventory studies have been limited, except for those on fi sh species.There is an urgent need to build a detailed inventory, accomplish quality and dedicated-topurpose bearing capacity identifi cation works, and make mapping and gap analysis works,

considering what purposes should be pursued for the future usage of Turkey’s inland waters

resources.
Although SHW’s planning studies and practices suit to the “basin management approaches to inland waters ecosystems conservation and utilization planning”, the criteria and indicators are still incomplete. The integrated land and discharge basin management approach should be made widespread.

