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Background

Turkmenistan is one of the five Caspian littoral states. The length of Turkmenistan coastline is more than 1 200 km, including the gulf of Karabogazgol. The environmental situation of both the marine environment and coastal zone is exacerbated as a result of natural changes in sea regime and of more increasing human activities in the basin of the sea.  The state of the Caspian environment depends on the state of the coastal zone since major human activities are concentrated namely there. This means that proper coastal zone management and planning of social and economic development, with minimal damage to the environment, should result in improvement of the environmental situation of the Caspian Sea in general.

The coastal zone of Turkmenistan is located in the west of the country and its boundary can be conditionally laid along 57 meridian of eastern longitude. Administratively, it is subject to khakimlik of the Balkan velayat (province).

Physical and geographical conditions

1 Geological description

Geological texture of the Turkmenistan coastal zone is composed of sediments of Palaeozoic, Mesozoic and Cainozoic groups. The Palaeozoic group of sediments outcrops at the Tuakyr eminence, forming a deep lying plicate bed. Drilling at the Krasnovodsk peninsula stripped this bed. Igneous rocks, outcropping near the city of Turkmenbashi, Major Balkhan and Tuakyr mountain ridges refer to this age. All these deposits relate to Upper and Middle Palaeozoic according to their stratification and geological features. Middle Palaeozoic deposits outcrop at north-eastern slope of the Kyzil-Kaya eminence. Formations of the Permian system are exposed in the central part of the Tuakyr anticline. They form the sub-altitudinal eminence of Kyzil-Kaya and consist of conglomerate and sandy-clayey rock masses with the thickness up to 3 000 m.

The Mesozoic group is composed of deposits of Jurassic and Cretaceous systems. The Jurassic system consists of upper and middle series. The middle one crops out at Major Balkhan, the upper – at Major Balkhan and Kubadag. The upper Jurassic mainly consists of marine deposits in the lower part and lagoonal-marine in the upper part of the section. Major Balkhan and Northern types of sections are distinguished in the Jurassic of the Caspian zone. Jurassic sections of Major Balkhan and Kubadag relate to the Major Balkhan type, where Jurassic deposits have the thickness up to 4 200 m and consist of two parts. The lower Middle Jurassic part crops out only at Major Balkhan and consists of thick series of dark argillite, shale and sandstone. The upper Upper Jurassic consists of terrigenous-carbonaceous, carbonaceous and carbonaceous-sulphate rocks. The Northern Jurassic type is representative for northern Karabogazgol, where Jurassic sediments occur over Palaeozoic with the thickness of 900 m and consist of partly or entirely eroded carbonaceous-sulphate deposits. 

The Cretaceous system consists of two series – lower and upper. The Lower Cretaceous crops out at Kubadag, Major and Minor Balkhans, Tuakyr (south east of the Karabogazgol gulf), and was stripped off by drilling in Cis-Karagogazgol. The Lower Cretaceous is composed of berias-valanjine, goterive, barrem, apt and alb strata. According the nature of sections, the sediments of the Lower Jurassic in the coastal zone are subdivided into southern and northern. Lower Jurassic sediments of Major Balkhan and Kubadag, which are characterised with no break between Jurassic and Cretaceous, better saturation with organic debris, and exclusively marine type of sediments and the highest thickness (up to 3 000 m) are related to the southern type. Sections of the Lower Cretaceous of the same type consist of two parts: lower carbonaceous, according to age referring to berias-valanjine, goterive, barrem, and composed of limestone and dolomite, and apt-albian, composed of sandstone, silt and clay. The Northern type is ubiquitous in Tuakyr, usually with little thickness to 500-750 m, with breaks between Cretaceous and Jurassic and transgressive overlapping of the Lower Cretaceous on underlying sediments. The upper part (apt, alb) is composed of marine facies.  

The Upper Cretaceous outcrops in Tuakyr, Kubadag, Major and Minor Balkhans. In the coastal zone it is divided into tuakyr and western-kopetdag types. The Tuakyr type of the Upper Cretaceous is characterised by prevailing low-carbonaceous-clayey siltstone in lower and marl in upper part of sections, frequent breaks and phosphorite horizons, and little thickness of sediments.  The biggest sediment thickness, rare breaks and prevailing terrigenous and carbonaceous rocks are typical of the western-kopetdag type. 

The Cainozoic group has the widest extent; it is subdivided into Paleogene, Neogene and Quaternary systems. In the coastal zone, deposits of the Paleogene system are exposed at the Krasnovodsk peninsula, near Major Balkhan and in northern and eastern Cis-Karabogazgol. Drilling has stripped off the Paleogene almost everywhere. Mainly two types of sections are distinguished in the Paleogene. The northern (platform) developed in the Krasnovodsk peninsula, near the Tuakyr eminence. It is characterised by little thickness, carbonaceous-argillaceous content of sediments and occurrence of red-coloured rocks. The Southern type of the Paleogene occurs in south-western part of the Krasnovodsk peninsula and in Minor Balkhan. It is composed mainly of clayey rocks with high thickness. The deposits of the Neogene system are widespread and refer to the marine Crimean-Caucasian type.  They crop out at a foothill belt of Major Balkhan, on the Krasnovodsk peninsula, in the region of Tuakyr and at the north of Cis-Karabogazgol. Drilling stripped off the Neogene almost all over the flatland. According to the nature of sections they are divided into northern and southern types. The Northern type has developed in a platform region and marked with almost a flat pitch, little thickness and gypsiferousness of sediments. The Southern, geo-synclinal type with the thickness to 4 000 m is spread in the West-Turkmen lowland and in Minor Balkhan. It is characterised with sediment dislocation and variable facies.  

The Quaternary system covers the surface of the West-Turkmen lowland, north-west of the Krasnovodsk peninsula and the basin of the Karabogazgol gulf. The Quaternary deposits are divided into Pleistocene and Holocene. Marine sediments of Pleistocene and Holocene with the thickness from 30 to 1 000m developed in the coastal zone. In compliance with stratigraphic scale, the Quaternary deposits is from top to bottom are dissected into Turkan series and Baku stage, Khazar and Khvalyn stages, and Recent Caspian strata. Continental sediments occur in the flood plain of the Uzboy. 

2 Tectonics and Seismicity

Studying rocks developed at the Turkmenistan coastal zone, in terms of the level of their metamorphisation, coincidence with appearance of post-igneous processes, and according to the level of their dislocation, one can single out three tectonic from the south to the north, where influence of alpine tecto-genesis is different:

· Region of intense manifestation of alpine tecto-genesis;

· Region of moderate manifestation of alpine tecto-genesis; and 

· Region of weak manifestation of alpine tecto-genesis.

Pic1. Tectonic zoning/ 1 – Turan platform; 2 – Plicate uplifts (a), depressions and troughs (b), areas of alpine folding; 3 – epi-platform orogenic region; 4 – deep fault: I-Tuahryh, V-Repetek-Erbent, VII-Shordja-Geokchin, VIII-Southern-Turkmen.

Regions, to the south of Kopetdag thermal zone and reaches of Major Balkhan and Kubadag refer to areas of intense manifestation of alpine tecto-genesis. 

Regions, bordering in the south with the foothills of northern slope of Major Balkhan and Kubadag, in the north – a line, lying in latidudinal direction from southern escarpment of Cheluninkyr on the Uzboy and to the south of Kemal and Koshaba anticline westward till the Caspian shoreline.

Region of weal manifestation of alpine tecto-genesis is situated to the north of the second tectonic region.  

The indicated tectonic regions are separated with deep tectonic faults mostly covered by recent sediments. Tectonic shoves occurred and occur presently along theses tectonic faults during the whole geological development history of the region in various periods, in different places, and with assorted intensity.  

Seismically dangerous zones of different magnitudes (from 6 to 9) are distinguished at the territory of Turkmenistan coast of the Caspian. Turkmenbashi seismic region coincides with northern borderland of the alpine folded region, with a deep fault zone. However, this region in not isoseismal: the highest activity is recorded at the reaches of fault development of the north-western strike. Earthquake epicentral area in the Turkmenbashi region extends with a broad belt in western-north-western direction from the city of Kazanjika through the city of Balkanabad (former Nebitdag) to the city of Turkmenbashi and further into the Caspian Sea. A number of limiting and diagonal disjunctive dislocations are found here, related to the above deep fault, which crosses with another zone of north-western disturbances. Zone of maximal earthquake magnitude (9) comprises Major Balkhan – Kubadag metacline, a narrow trough between Major and Minor Balkhan ridges, most western part of the Kapetdag trough and Kapetdag anticlinorium.

The general level of seismicity of this zone is relatively low. However, in past severe earthquakes happened here. Near the city of Turkmenbashi in 1895 – 9-magnitude, near the city of Gazanjika in 1946 – to 8 magnitude, and less severe earthquakes with 6-7 magnitude in 1913, 1934, 1938.

 The focuses of recent earthquake is defined to be at the depth of about 30-40 km, i.e. they are located near the bottom of the earth’s crust. In the same time, a vast expanse covered by tremor of the Krasnovodsk earthquake in 1895, allowed for assessing it as a subcrustal with the hypocentre at the depth of about 100 km. 

The nature of tectonic processes, leading to earthquakes within Turkmenbashi etrap, alters in latitudinal direction. The peculiarity of the zone is coincidence of weak earthquakes with the places, where severe earthquakes took place in past. In accordance with materials of rerunning of levelling, the Turkmenbashi seismic zone is characterised as a very mobile one in terms of tectonics.

The areas with gradually diminishing isoseismals (from 8 to 6) spread to the north and south of the Turkmenbashi seismic zone. A seismic zone with an 8-magnitude encircles it from the north, south and southeast. 

The Karabogazgol gulf is located in a seismic zone with the magnitude ranging from 6 to 7. In general, areas with 6 magnitude are situated on a platform region, therefore severe earthquakes are hardly possible. Far northern and southern end of the Turkmenistan coast of the Caspian Sea is situated in a 6 magnitude seismic zone. 

3 Hydro-geological conditions

The investigated area refers to hydro-geological region of inland run-off area, which is subdivided into two hydro-geological regions – Turan and Southern-Ciscaspian. Northern reaches of the region related to Karabogazgol artesian basin, central and southern – to Western-Turkmen artesian basin.

The external region of alimentation of the Karabogazgol basin consists in the east of the Tuakyr eminence, in the south – Major Balkhan. The internal region of alimentation coincides with Ciskarabogazgol lowland plain and intermontane troughs of Tuakyr dislocation system. 

Springs with flow not exceeding 0,5 litre/second discharge from Permian sandstone and shale in Tuakyr, with sulphate-chloride sodium water, mineralization - 2-10 g/l. Pressure water in Permian-Triassic gritstone and sandstone was stripped to the north of Major Balkhan. Water-bearing capacity of rocks is poor, water is chloride sodium with bromine, mineralization - 22 g/l.  

Ground water of Jurassic sediments is characterised with low water bearing, flow of water points is not more than 1 litre per second. Water mineralization - 0,5-48 g/l, content - sulphate-carbonate, calcic-sodium and chloride-sulphate sodium, water temperature at the depth of 300-620m is 46,50C.  

Cretaceous water bearing complex is stripped at the depth of 100-600m. Fresh water is developed in the area of the Koshobin uplift. With deeper subsidence in western direction, water mineralization is increasing up to 30-40 g/l, and at the Adgeshir structure at northern slope of pre-Balkhan trough mineralization reaches 70-80g/l. Upper Cretaceous carbonaceous deposits to the south-east of the Karabogazgol gulf contain poorly mineralised water, which discharges to the surface in a number of low flow springs. In western direction water mineralization increases to 70 g/l in the south of the gulf and up to 90-100 g/l at southern Karabogazgol spit. 

In Quaternary deposits, fresh and salt water is found in preluvial deposits of Major Balkhan and in wind-blown sands of Tuakyr. The most interesting here are the takyrs, which are often associated with the biggest lens of fresh water, occurring at the depth up to 10m. 

West-Turkmen artesian basin includes western slopes of Kopetdag, western slopes of Minor Balkhan, southern slopes of Major Balkhan and Kubadag, and West-Turkmen basin. Mountains are mainly composed of deposits of Palaeozoic, Triassic, Jurassic, Cretaceous, to lesser extent Paleogene, Neogene and intrusions of Pre-Cambrian granite. The West-Turkmen basin is composed of Mesozoic, Paleogene, Neogene and Quaternary deposits. Kelkor trough, Cis-Balkhan, Urundshurk-Boldag, Gograndag-Okarem zones of uplift and Shakhman trough are distinguished in its texture, according to Neogene complex. 

6 water-bearing complexes are distinguished in more recent sedimentary formation of Mesozoic and Cainozoic, in deposits that constitute mountain surrounding of the basin, and eight in sedimentary formations of West-Turkmen basin, representing internal region of its replenishment.

Spring flow in western Kopetdag is from fractions to 5-7 l/s, wells – to 25-40 and sometimes up to 100 l/s. Water is hydrocarbonate, sulphate and chloride. Hydrocarbonate water is usually fresh to 1 g/l, sulphate – 0,4-7,1 g/l, chloride – 10-17 g/l. Water temperature reaches 460C at the depth of 1 100 m. Iodine, bromine, boron, naphthenic acid, lead, zinc, copper, iron, aluminium, barium, etc. were found in mountain water.

The thickness of red-coloured strata of the West-Turkmen basin is about 3 000m. Water-bearing rocks of lower part consist of intercalations of sand, sandstone and silt, occurring amid clay. Water-bearing capacity is low, mineralization of ground waters is quite diverse. Waters with the highest mineralization (202 g/l) occur in the structural highs of Cheleken. Elsewhere mineralization usually doesn’t surpass 40 g/l and increases to 110 g/l only in places. Silt, sand, and sandstone relate to water-bearing rocks of the upper part of the red-coloured strata, clay - occurring amidst refer to water-resisting rocks. Springs, coinciding with them, are as a rule in a fault zone, with water temperature to 600C, and some of them up to 80-900C. Well flow reaches 8-10 l/s, certain – 100-120 g/l. Water mineralization is mainly high – up to 280-290 g/l, water is chloride sodium and sodium-calcic. 

Ground and pressure waters were also found in series of Quaternary deposits. The first have developed in marine, alluvial and proalluvial deposits. They occur at the depth of 1-2 m near salinas and up to 80-250 m in an upper part of foothill prolluvial trains. Chloride and chloride-sulphate sodium water with mineralization 25-50 g/l is prevailing in coastal lowland and foothill trains of Minor Balkhan and Western Kopetdag, mineralization increases to 200 g/l in recent Caspian sediments.

Ground water with mineralization 7-10 g/l is found in the delta of the river Atrek, along irrigation canals. Fresh waters are spread in prelluvial deposits of piedmont part of Kopetdag and Major Balkhan.

Pressure water is developed in Balkhan and Khazar deposits. They recharge low flow springs with mineralization to 80-95 g/l and chloride-sodium content at the Cheleken peninsula. 

4 Soil types

Significant landscape and relief diversity of the considered territory allows for distinguishing in the coastal zone of Turkmenistan the following natural regions: Southern Usturt, Zauzboy region, Krasnovodsk peninsula, Cis-Balkhan region, Uchtagan and Chilmamedkum, Cheleken peninsula, coastal plain of South-western Turkmenistan, foothill plains of Western Kopetdag and Balkhan ridges, alluvial-delta plains of the river Atrek.

Grey-brown soils developed in Southern Usturt, takyrs and patches of highly gypsiferous soils are distinguished at their background. 

Grey-brown soil formed on the eluvium of Sarmatian limestone, which stipulated increased carbonation of ground. Silt thickness at the shores of the Karabogazgol bay is 40-80 cm, a calcareous fractured platform occurs beneath. The thickness of silt layer is increasing to 100-150 cm by moving away from the Karabogazgol scarp. Takyrs are found quite often, especial in eastern part of the zone. Their overall area is not big. The biggest stretches are situated to the north-east and east of Karagbogazgol. 

Highly gypsiferous soils are strewn in the near escarpment belt and in eastern part of the region. These are convex, heavily chipped, and densely covered with lichen patches with 15-30 cm in diameter.

Grey-brown typical soils are widely spread in Zauzboy region, particularly between Kaimat and Chagyl sands. These soils are more chipped than in Usturt, thickness of silt ranges from 1 to 2 m, humus content is low. Grey-brown saline soils are strewn in Koimatkyr and to the west of Begirarslan scarps (southern part of Usturt). Sandy arid soils are associated with small sand massifs – Koimat, Chagyl, Tuar and Geokdere (north-eastern part of the studied area). Takyrs are found everywhere, their general area is not big, and there are big stretches of salinas, associated with depressions.

Grey-brown soils have the widest occurrence at the Krasnovodsk peninsula, then sandy arid soils and solonchaks, and takyrs strewn in patches. A belt of grey-brown loamy soils prolongs in the south of the plateau. Texture of surface layers is almost loamy, below – more fine-grained gypsiferous sediments, containing rocky embeddings. 

Grey-brown sandy loam occupies a significant extent in the north of the plateau. Silt thickness doesn’t exceed 60-100 cm, below occurs a calcareous platform or conglomerate. These soils differ from the previous with a lighter composition. 

Grey-brown saline sandy loam occupies a longitudinally protracted belt in the central part of the plateau. Contour of such soils also identified at the peninsula Omchaly (south of the Karabogazgol gulf). Contour of these soils is less expressed than of others. 

Sandy arid soils have developed on ridgy sands of Oktumkum and western end of Chilmamedkum sands. Soil texture is sandy, upper half-meter layer is not salted, with low humus content.

Takyrs are rarely found and are associated with depressions. Coastal solonchaks are situated at the margins of the peninsula and occupy a vast expanse.  Poorly fixed and unconsolidated sands are marked in the north and east of Oktukum and at the Caspian coast. Eroded scarps are situated at northern edge of the Krasnovodsk plateau, with a steep face turned toward the Karabogazgol gulf. 

Grey and grey-brown soils, takyrs and patches of sandy arid soils have developed in submontane belt of the Major Balkhan range. Grey soils are associated with elevations higher than 250 m at northern and higher than 70 m at southern slopes of mountains. They are highly stony in southern piedmont and less stony – in northern. Accumulations of fine crystallised gypsum are often found at the depth of 40-60 cm.  Grey-brown soils occupy a broad belt and shade into similar soils of the Krasnovodsk plateau in the west. The soils are poorly salted, with low humus.

Considerable extents of takyrs are situated in the margins of a plain situate at foothills of Major Balkhan, small patches of takyrs are strewn all over northern edge of the plain. Small spots of sandy arid soils occur at northern plain situated at foothills of Major Balkhan, insignificant massifs are also found at southern one.

Sandy arid and sandy arid crusty highly saline soils are found on sandy massifs of Uchtagan and Chilmamedkum. The first develops under grass cover. The content of clay doesn’t exceed 14%, humus content is low – 0,1-0,4%.

Sandy arid soils are prevailing at the Cheleken peninsula, there are also a lot of saline and clayey desert soils, takyrs cover a small area. 

Sandy arid soils develop under grass cover, poorly gypsiferous, insignificantly saline at the depth of 40 cm and below. Sands are mainly middle- and fine-grained. Humus content is low.

Clayey arid soils are found mainly in lowlands. Their surface is bumpy, sometimes covered with sand, humus content is about 0,6%. Takyrs are strewn with separate spots, forming a complex with clayey arid soils. 

Soils of the Cis-Caspian plain consist mainly of salinas, alternating with quick and poorly fixed sands. With it, the major part of the area is covered by salinas in southern reaches, and sands - in the north. Patches of takyrs are also found in the area. 

Foothill plains and submontane belt of Western Kopetdag and Balkhan ranges have a lot of available arable lands. Takyrs (more than 250 thousand ha) and clayey arid lands (about 100 thousand ha) are prevailing, as well as grey soils (130 thousand ha) located to the east of Meshed sands. Massifs of grey-brown soils (40 thousand ha) are distinguished at southern foothills of Major Balkhan. Soils are mainly composed of sandy loam and light loamy prolluvial sediments, low humus content, low salt content in the first half a meter. Patches of solonchaks are found in different parts of foothill plains, mainly in depressions. Takyrs occupy the lowest reaches of foothill plains and are composed of predominantly layered clayey-loamy prelluvial overburden.

A large massif of grey soil is situated on the Chat plain, between Meshed sands and foothill of Western Kopetdag. Soils are composed of dusty loamy sediments with small interlayers of clay and sandy loam.

Takyrs are spread almost all over within fluvial-delta plain of the river Atrek. There are also solonchaks and separate patches of clayey arid soils. Traces of ancient agriculture are found everywhere.

Takyrs entirely occupy the Misrian plain, up to modern valley of the Atrek, predominantly with heavy texture and with high content of soluble salts. Clayey arid soils are strewn with small patches south of Meshed sands. They are composed of layered, saline loamy overburdens with interlayers of sandy loam.

Remnant solonchaks are situated in north-west of the Misrian plain and are composed of heavy clayey overburdens. 

Meadow soils and solonchaks are widespread within the modern delta of the Atrek, meadow-marshy and meadow-takyr soils also occur. 

Meadow soils occupy more than a half of the area of the delta. They are composed of stratified saline loamy-clayey overburdens interbeded with sand and sandy loam. Soils are rich with organic matter, humus is up to 2%. Solonchaks are ubiquitous, especially in western part.

Meadow-marshy soils occupy a longitudinal elongated belt in the north of the delta, and meadow-takyr soils occur with separate patches.

5 Land use

Diversity of natural conditions in the coastal zone of Turkmenistan superimpose a significant imprint on land use. Industrial orientation is considerabley manifested in this zone, which is linked to great reserves of hydrocarbon, chemical and other kind of raw materials.  Given lack of fresh water, presently the area is distinguished with poor development of farming. Although, irrigate agriculture was developing from II millennium BC in the south-west of Turkmenistan, at the Misrian and Chat plains. A developed irrigation network allowed for watering up to 100 000 ha in certain period. For this purpose was used the water of Atrek-Sumbar system and temporal surface run-off from western slopes of Kopetdag. The total area of available lands in Western Turkmenistan constitutes 13,9m ha of which more than 90% is plain and highland pastures with the different level of water supply. 

Natural conditions, particularly forage and water resources, made provision for predomination of grassland farming in agriculture, the main branches of which are karakul and camel husbandry. These directions are particularly representative of northern and southern parts of the studied territory. 

The perspectives of further development of farming in the coastal zone are connected with extending the Karakum canal up to south-western reaches of Turkmenistan and land development in Meshed-Misrian plains.

Significant areas of land are allocated for thoroughfares. Side by side with the existing railway Turkmenbashi-Ashgabad, motor roads and pipelines, construction of new lines such as railways Turkmenbashi-Yerashevo (Kazakhstan) and Kazanjik-Benderturkmen (Iran) is underway. Construction of a railway Turkmenbashi-Dashoguz is in the pipeline. Pipelines are of special importance in the transport communication system. The total length of oil pipelines for transportation of oil via the territory of the Balkan province to the city of Turkmenbashi is 475 km. The total length of gas pipelines Khazar (Cheleken) – Belek – Turkmenbashi, Gumdaf - Belek – Centre ans Korpedje – Kurtush (Iran) is more than 4 000 km. There are water pipes, which provide fresh water to the coastal communities and industries: Yaskhan – Balkanabad (Nebitdag) – Jebel – Turkmenbashi, Kazandjik – Balkanabad – Turkmenbashi and Balkanabad – Khazar (Cheleken).

The coastal zone is widely used for recreation. Comfortable spas and resorts were erected in the vicinity of the settlements Avaza, Tarta, Karshi, Bekdash and Khazar.

Summarising the above, we can distinguish the following forms and types of land use:

· Lands, used by industries;

· Lands used for a year-round ranging;

· Arable lands and recently developed lands;

· Irrigated lands in valleys of the rivers Atrek and Sumbar;

· Lands allocated for thoroughfares;

· Recreational areas;

· Sanctuaries; and

· Unutilised lands (dunes, solonchaks, bed rock outcrops).

6 Coastal patterns

It is well known that sea and ocean level fluctuation cause movements of shorelines and result in alteration of geo-morphological processes and lithodynamics of coastal zones. Since the Caspian has been developing with an alternating regime all through its history, the real forecast of geo-morphological changes in a transgressive stage is impossible without knowledge of the previous state, which developed after the last drop of water levels. 

Most intense fall of the Caspian water level appear in 1931-1977, when sea level decreased by more than 3 m. This process has significantly influenced on coastal morphology and dynamics. When the sea shrinks, the depth of continental slope and correspondingly the relief forming force of waves diminishes. The coast trends towards accumulative development, since the shrinking sea transports overburdens toward the coast and creates favourable conditions for formation of accumulative forms of relief. Cliffs and scarps vanished and became covered by aggradation terrace. Vast shallow expanses have dried, large bays disappeared (Gasankuli, Mikhaylovskiy, Uzyn-Ada), Dervish island turned to south Cheleken spit, Cheleken island itself united with the mainland.

Swap of regressive regime to transgressive in 1978 lead to alteration of continental slope of the coast and correspondingly of geological and geo-morphological processes. Denudation and abrasive-accumulative forms of relief started to form instead of deposition coasts. Destruction of the coast doesn’t take place on sloping coast, where there is practically no inclination of continental slope, and there weren’t found any traces of accumulation. The shore here is in the state of equilibrium. 

Presently, the following coastal types are identified at the Turkmenistan coast:

a) Coast without development of abrasive-accumulative processes.

Such shores are associated with Atrek, Kyzylkum, Kelkor and Balkhan troughs, where the continental slope of the coast is almost horizontal; sea depth in the coastal zone doesn’t exceed 3-10 cm, water energy is entirely dispersed when passing broad shoals. Wave action is insignificant under such conditions and water inundates areas without a clear coastline, with numerous tongues-bays, with wet marshy ground in between. Surface of such areas is almost on the same level with water surface.

Sea encroachment is especially intensive at such a coastal zone. For example, in 1990-1996, the waterfront has moved by 25 km in the Balkhan trough and 7 km in Atrek. If water level rise would continue, the sea would come up to the settlements Gasankuly, Chikishlar, the oil fields Komsomolskoye and Goturtepe would be partially flooded. Ground water level also rises with sea invasion, which creates favourable conditions for overgrowth of the coastal zone with rush and other vegetation.

b) Deposition coast

Deposition coast coincides with subsidence of anticlinal structures of Gograndag-Okarem, Cis-Balkhan and Darjan uplift zones and with east Cheleken trough (between Cheleken and Goturtepe-Barsagelmes uplifts). Loose eolian rocks, which formed during sea regression, are spread in these areas. Underwater coast has a gentle slope and a little depth. Water energy doesn’t entirely wasted for floor friction and though this water can’t cause any destruction, it moves sandy  (eolian and indigenous) particles, removing roughness of the relief and forming aggradation terraces and beaches. These forms also exist in lagoons and bays, protected from the impact of sea waves-breakers, though the continental slope has enough inclination to erode the coast. Formation of coastal spits and bars is not observed yet. Sea encroachment over the land is less intensive than in the previous type of the coast.

c) Abrasive coast

Abrasive coast coincides with limb and periclinal parts of large anticlinal structures – Okarem, Kamyshldja, Cheleken and with outcrops of rocky bedrock, which earlier had decadent or active cliffs. At such stretches, the coast is deep with considerable incline. In these conditions, wave energy consumption occurs at short distance immediate to the shore and waves themselves can cause destruction, though this kind of destruction is different at different stretches of the coast. 

At Okarem-Kamyshldja extent, the continental coastal slope, which is composed of Quaternary rocks, was altered by abrasion and the coastline gradually moves eastward, towards indigenous coast that used to be a cliff. The sea still forms a lagoon, separated from the open basin by big above-water and underwater coastal bars, at the foothill of the cliff.  The above-water bar is always modified by waves-breakers and pushed inland. It has moved for 30 m from 1990 to 1996.

The height of the decadent cliff is gradually reducing in the north of the settlement Prichal and it sinks under Recent Caspian sands at the latitude of the mud volcano Gokpatlauk, then it emerges again in form of small elevation (1,5-2 m) in far western leg of the Kamyshlja structure. Development of the coast is similar to that of Okarem, but in 4-5 km north of the settlement Prichal, the sea undermines its indigenous coast.

The sea began to undermine the indigenous coast in the vicinity of western Cheleken in 1993 and cliff formation resumed after a long continental break. Breakers undermine indigenous Upper Pliocene dislocated clayey-sandy rocks and overlying dense clays of the Baku age. The surface of these rocks becomes cracked in the coastal zone, which contributes into collapse-landslide effects. Destruction of the coast is intensive. Breadth of abrasive and collapse-landslide destruction of the coast is 4-6 m, which poses a serious threat for exploitation of coastal wells and other objects.

The sea has not reached the slope of the cliff in the south and north of peri-arch part of the Cheleken anticline. Wave energy is consumed for abrasion of the continental slope of the coast. The size of the destroyed strand in the indicated zones constituted 100-200 m in 1991-1997. 

Sea waves undermine the indigenous coast with the numerous outcrops of indigenous stony rocks at the Krasnovodsk peninsula. Formation of mainly underwater cliffs commenced there. Cliff coast is already underwater to the north of the settlement Guvly-Mayak, consolidate Khazar rocks are entirely flooded, due to this abrasive activities of the sea are attenuated. Over Khazar rocks occur a large coastal bar, which was formed in the course of regression of the Caspian. This bar is composed of loose sandstone of the Recent Caspian age. In case sea levels rise further, this bar will be quickly destroyed and the sea will flood the huge salina, located to the east of the bar.

At the extent Bekdash-Omarata, cliff coast formed near the settlement Bekdash, where the sea presently undermines calcareous deposits. Coastal destruction will be more intensive in future. The breadth of the strand, flooded during sea levels rise, constituted 20 m. In case sea level increase for another 1 m, the settlement Bekdash will be partially inundated. The sea also approached to its indigenous coast in the west and north-west of the settlement Omarata. Some cliffs have wholly submerged in water and their development resumed.

Abrasive-accumulative coast is formed within the Krasnovodsk and Karabogaz spits, Turkmenbashi (Krasnovodsk) gulf and peninsula Darja. The continental slope has a sufficient inclination for development of abrasive processes, accumulative forms are produced due to washout of loose deposits by the sea. In many places, bars are formed from abrasive materials and wind processes.

We should note that some new processes – sand hill relief deflation and lessening of rugged topography, are observed in purely eolian relief. It happens mainly in places where sand hills are surrounded by salinas or sand hills are waterlogged up to the fundament. Sand balance of the sand hill relief is disturbed – expenditure surpasses supply. Formation of island and semi-island patches of sand hill sands is typical, this takes place in North Cheleken and South Cheleken gulfs. 

7 Geo-morphological features

The studied area is bordering in the north with the plateau Usturt with elevation 100-170 m. Uzboy is a natural border in the south and south-east. Topography of Usturt is determined by the age of bedded plain.

The Miocene bedded plain – elevated extents of anticlinal structures and flat-topped monadnocks, covered with Sarmatian limestone platform. South Mangyshlak plateau and north-eastern Cis-Karabogazgol. South-west of Usturt includes the Krasnovodsk plateau, which has a rolling surface with the altitude 100-150 m and covered with Akchagyl limestone. It relates to Upper Pliocene bedded plain. Post Pliocene Porsykup plateau occupies a syncline with the same name, adjoining in the south-east to the gulf Karabogazgol. Cretaceous deposits are heavily rugged by the network of ravines creeping towards Karabogazgol. The basin of the gulf is a destroyed arch of an anticline. It was formed as an erosional valley in Middle Pliocene, then a salina deflation occurred.  In Early Khvalyn period, the Caspian inundated this depression for the first time and Karabogazgol became an open gulf. Formation of spits, which separated the gulf from the sea, refers to Late Khvalyn period. 

Kubadag-Balkhan uplift confines Usturt from south-west and is an anticline at the border of crystalline fundament along a deep fault. Major Balkhan – low mountain asymmetric range, steeply pitching in the north with the maximal altitude 1880 m. Commencement of range formation refers to the end of Jurassic and it obtained its final shape by Pliocene. There are traces of sea abrasion in the foothills of the range. Kubadag is north-western continuation of the Kubadag-Balkhan anticline, whose southern limb and axial part are cut by sea abrasion. A scarp with the altitude 220 m is facing the sea in the north of the Turkmenbashi (Krasnovodsk) gulf, its northern side is gently sloping and gradually turns to the Krasnovodsk plateau. 

Minor Balkhan – a separate ridge with the length about 30 km and altitude up to 770 m, parted from Major Balkhan and Kopetdag by deep troughs, where the watercourse of the pro-Amu Darya lied in past from lowland Karakum to Cis-Caspian lowland. Northern slope of the ridge is composed of dense Cretaceous limestone, a 600 m scarp pitches into a narrow submontane plain. Southern slope is gently sloping and consists of several ridges asymmetric to the range. The ridges are composed of sloping layers of dense and loose Cretaceous and Tertiary clay-marl and gypsiferous clays and are heavily rugged by a net of deep ravines, a clayey karst is widespread. There are several abrasive and aggradation terraces of the Khvalyn Sea at western limb of the range. 

Cis-Caspian marine aggradation plain is a southern part of the Turkmenistan coastal zone. It is covered with marine sediments. The Akchagyl transgression, which invaded deep into Karakum, left terraces at the altitude of 90 m. The Baku terraces lie at the altitude of 62 m.  The peninsula Dardja is formed of sands, which accumulated in the Khazar period at the extent between Aktam (lower reaches of Uzboy) and the Turkmenbashi gulf.

The Khvalyn Sea flooded the Karabogazgol basin and extended it with help of abrasion between Major Balkhan and Kopetdag, moved deep inland till western Karakum, up to the longitude of Kyzyl-Arvat and approached to western foothills of Kopetdag, where it left coastal bars and marine terraces at the altitude of –16, +48 m.  At the Krasnovodsk peninsula, the sea accumulated the presently fixed sand massif Barsa-Gelmes, inundated the flat clayey prolluvial-estuarine Misrian plain. 

Karabogaz and Cheleken spits, surfaces of the Cheleken strait and Kelkor salina, waterlogged Atrek plain, where the main role played not deltaic bottomset deposits of the Atrek but sandy-silty marine sediments, were formed in present shape in Holocene during the Recent Caspian transgression.

Isolated eminencies of brachi-anticlinal folds are distinguished at the aggradation plain. Sandy ridges, with the height of 30-40 m at the massif Barsa-Gelmes, stretching from the north to the south sometimes for scores of kilometres, are divided by salinas, which are 1-2 km across.

Mud volcanoes are numerous in the south of the Cis-Caspian plain that tells of presence of oil in the area. A group of coniform hills of Kainak, located at the distance of 5 km from the settlement Gasankuly, continually emits gas and dense mud. The diameter of one of the volcanoes of the Keymir coniform hills reaches 85 m. Presently extinct volcano Gograndag has the altitude of 107 m above the Caspian.

8 Evolution of coastal landscapes

Evolution or alteration of Caspian coastal landscapes wholly depends on climatic conditions of the region, water level fluctuations, rates and methods of exploration and extraction of hydrocarbons and economical land use. The current changes in landscapes occurs on the background of water level fluctuations, economical and technogenic influence on the environment. 

The main coastal landscapes can be seen as follows.

Rock debris and gypsiferous plateaux are spread in the north and north-east. These are large arid-denudation tablelands, laying at the altitude from 100 to 350 m. Erosion and tectonic relief of low mountains has developed in places, where folded Mesozoic basement crops out and is partially destroyed by erosion. Processes of water erosion and slight deterioration of the vegetative cover occur at the territories of Kendirly-Kasan, Usturt, Yaniel, Krasnovodsk plateaux. Rainfalls cause rill washout with the depth of 0,3 m. Evolution of the named landscapes happens very slowly and is manifested in gradual substitution of the vegetative cover, deterioration of rangeland.

Sandy plains cover vast expanses of the Caspian coast. Landscapes of Chilmamedkum, Kumsebmesh, Meshedkum sands and sands of western part of lowlands Karakum consist of fixed inland sand massifs. The main reasons of landscape alteration are caused by human activities – grazing, road and pipeline construction, tree and shrub felling. Extension of deflation areas is the ramification of these activities.

Landscapes of coastal marine sands consist of accumulative Upper Pleistocene sodded and half-sodded sands with ridgy, cellular and alveolate relief. Weak area deflation occurs on Recent Caspian and modern sandy surfaces, blanketed with shells and pebble.

Landscapes of drift sands occupy a considerable area in the central part of coastal zone – the Cheleken peninsula. They consist of massifs of bare sands in combination with solonchaks. As a result of a water level rise, the area covered by solonchaks increases and in lower areas they turn to salinas.

Eastern and north-eastern part of the territory consists of landscapes of clayey plains. The plains are flat, poorly undulating, with slope to the west. Processes of weak water erosion, which are manifested in insignificant growth of actual erosive gullies under downpours, are observed there. Landscapes are changing insignificantly.

Landscapes of riparian-marshy complexes occupy southern flat stretches of the modern delta of the river Atrek with monadnocks and hill of Khvalyn period. The main reason of evolution of this landscape is agricultural development of estuarine lands, which resulted in salinization and waterlogging of soils. 

Mountain landscapes are represented with Major and Minor Balkhan and Western Kopetdag. Major Balkhan is characterised with steep cliff slopes and stony taluses. Badlands are the main feature of Minor Balkhan. Low mountain edge of Western Kopetdag are characterised with losses sandy-clayey sediments. Processes of weak and moderate erosion, manifested in formation of rain rills, growth of erosive gullies. Often uncontrolled livestock ranging leads to deterioration of the vegetative cover. 

Eastern and southern reaches of the Balkan bay, south-east of North Cheleken bay, northern part of South-Cheleken bay refer to most marshy areas at the Turkmenistan coast. Vicinity of the settlement Esenguly also can be referred to marshes. Water level fluctuations have a great impact due to insignificant inclination of south-eastern coast of the Caspian Sea, and they can lead to bogging of new areas. Flooding and waterlogging causes additional pollution of surface and ground waters with toxic matters and oil products, fosters soil salinization and development of hydromorphic vegetation, deteriorates the quality of supplied water and increases sources of infectious diseases. 

9 Climate

Climate formation, in the considered region and over the coast of the Caspian Sea, is conditioned by geographic location of the sea, conditions of atmospheric circulation, features of underlying surface and coastal orography. All these makes provision for large influx of solar radiation, high air temperatures, considerable humidity and low precipitation.

Meteorological conditions of south-eastern Caspian are quite different from the rest of the sea. North-western winds are prevailing in wintertime and south-eastern with predominating wind velocity not less than 10 m/s in summertime. Recurrence of gales and storms doesn’t exceed 1% in the south, and increases northward to 5-10%.

The average annual air pressure constitutes 1014 hPa in the south-east of the Caspian and increases northward to 1018 hPa.  

The average annual air temperature varies from 15.80C in the south of Turkmenistan to 13.60C in the north. The high monthly temperature is 270C throughout Turkmenistan coast, in the same time the low in the north constitutes 0.90C and in the south - 40C.

The absolute maximal value of air temperature is observed in Gasan-Kuli and Turkmenbashi and constitutes 450C. The minimal both in the north and in the south - - 180C.

Rainfall distribution in the studied area is uneven and increases southward. For instance, the annual rainfall in average constitutes 95 mm in Karabogazgol and 196 mm in Gasan-Kuli.

High air temperatures, droughts, hot dry winds, sandstorms and fogs relate to dangerous meteorological phenomena that are observed at the territory of the Turkmenistan coast of the Caspian Sea. 

Based on the main meteorological figures for coastal points given below in Tables 1-6, one can see that northern winds are prevailing at the Turkmenistan coast. In the warm period of a year, the average wind velocity is higher than in the cold period. In the same time the maximal force of wind gusts is observed in wintertime. 

The annual rainfall constitutes 70-80 mm in middle and northern stretches of the coast and 213 mm in the south. Fluctuation of rainfall from a year to a year can be considerable. For example, 78 mm of rainfalls was observed in Turkmenbashi in July, under the norm of 4 mm. However, at large such fluctuations are rare and they don’t influence on climate dryness.

The investigated extent of the coast is exposed to prolonged solar radiance. With it all, the total run of solar radiance at the Turkmenbashi bay is a bit higher that to the north and south of the area. Days with entirely gloomy weather aren’t observed in the warm period of a year, and the average monthly duration of solar radiance varies from 120 hours in winter to 380 hours in summer. 

The maximal recorded temperature is 450C, in the same time the minimal temperature constitutes - 220C, which indicates the influence of continental inner regions to coastal. The hottest months are July and August and the coldest – January and February.

The humidity, due to close location of the sea, can reach 90%, however it can lower below 30% under eastern, offshore winds. 

Table 1. Recurrence of wind directions (%)

	
	N
	NE
	E
	ES
	S
	SW
	W
	NW
	Calm

	Turkmenbashi
	16
	12
	15
	14
	12
	6
	7
	18
	16

	Essenguly
	12
	15
	9
	4
	4
	14
	26
	16
	22


Table 2. Average monthly, yearly and maximal wind velocity (m/sec).

	Place
	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Turkmenbashi
	Aver. V
	3.8
	4.1
	4.1
	4.0
	4.2
	4.7
	4.8
	4.3
	4.0
	3.4
	3.7
	3.9
	4.1

	
	Max. V
	24
	27
	28
	25
	24
	22
	20
	20
	26
	21
	20
	25
	28

	Karabogazgol
	Aver. V
	6.1
	5.9
	5.7
	5.7
	5.5
	5.7
	5.6
	5.7
	5.5
	5.2
	6.0
	6.2
	5.7

	
	Max. V
	24
	22
	24
	28
	24
	22
	24
	24
	24
	28
	28
	22
	28

	Essenguly
	Aver. V
	2.5
	2.8
	3.3
	3.7
	4.0
	4.3
	4.6
	4.1
	3.3
	2.6
	2.4
	2.4
	3.3

	
	Max. V
	20
	20
	20
	20
	24
	20
	20
	18
	18
	20
	20
	20
	24


Table 3. Monthly and yearly rainfall, mm

	Place
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Turkmenbashi
	13
	15
	20
	18
	16
	3
	3
	3
	5
	10
	15
	15
	78

	Karabogazgol
	8
	9
	15
	12
	9
	3
	5
	3
	3
	7
	7
	6
	73

	Essenguly
	20
	24
	30
	21
	15
	10
	9
	9
	15
	20
	26
	25
	212


Table 4. Duration of solar radiance (hours) and number of overcast days 

	Place
	Description
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Turkmenbashi
	Hours
	138
	140
	171
	222
	299
	339
	342
	341
	289
	227
	169
	125
	2805

	
	Days
	5
	4
	4
	3
	1
	0
	0.1
	0
	0
	1
	2
	5
	25

	Karabogazgol
	Hours
	116
	126
	162
	221
	291
	331
	339
	329
	279
	219
	153
	108
	2674

	
	Days
	6
	5
	5
	2
	0.8
	0.2
	0.2
	0.1
	0.4
	1
	4
	7
	32

	Essenguly
	Hours
	152
	155
	165
	193
	271
	312
	311
	301
	254
	227
	176
	151
	2668

	
	Days
	4
	4
	5
	3
	2
	0
	0
	0
	1
	1
	2
	4
	26


Table 5. Average monthly and extreme air temperatures, 0
	Place
	Description
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Turkmenbashi
	Aver.
	2.2
	3.2
	6.7
	13.1
	19.6
	24.3
	27.4
	27.2
	21.9
	14.6
	8.5
	4.1
	14.4

	
	Max.
	21
	22
	29
	34
	38
	42
	45
	43
	40
	31
	26
	21
	45

	
	Min.
	-22
	-22
	-14
	-3
	4
	7
	14
	11
	3
	-5
	-15
	-20
	-22

	Karabogazgol
	Aver.
	0.9
	1.8
	6.0
	11.9
	18.6
	22.7
	26.1
	26.4
	21.6
	14.9
	8.3
	3.4
	13.6

	
	Max.
	19
	18
	27
	31
	37
	41
	42
	42
	35
	28
	22
	20
	42

	
	Min.
	-18
	-16
	-12
	-2
	6
	8
	9
	12
	5
	-1
	-15
	-16
	-18

	Essenguly
	Aver.
	4.0
	5.5
	8.8
	14.4
	20.0
	24.2
	26.9
	27.3
	23.9
	17.5
	10.8
	5.9
	15.8

	
	Max.
	28
	28
	35
	39
	44
	43
	43
	45
	45
	38
	36
	30
	45

	
	Min.
	-18
	-17
	-9
	-1
	6
	9
	13
	13
	4
	-2
	-9
	-16
	-18


Table 6. Average monthly and yearly humidity (%)

	Place
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Turkmenbashi
	76
	73
	70
	63
	55
	50
	49
	44
	48
	59
	66
	75
	61

	Karabogazgol
	74
	73
	71
	67
	64
	61
	58
	55
	57
	63
	67
	73
	65

	Essenguly
	80
	76
	75
	72
	68
	65
	69
	69
	66
	68
	72
	79
	72


10 Description of hydrological network and water resources

The considered area is ascribed with lack of permanent surface flows and reservoirs in the coastal zone. Surface run-off is sometimes observed after rainfalls on a temporal network, which only formed on slopes of plateaux and separate eminencies, where. In general, there are practically no sources of fresh water in the area, this fact contributes certain difficulties to its development.

Riverine drainage of the Turkmenistan coast is represented with only one river, which flows into the sea. However, due to intense water intake for irrigation and fisheries, river run-off is extremely insignificant and water can reach the sea only during freshets. Mountain part of the basin, which is the watershed, constitutes 27 300 km2, of these 20 000 km2 lies at the territory of Iran. The length of the river is 669 km.

The watershed of the river Atrek is located in the Kopetdag mountain range with the maximal altitude 3 060m.  The average altitude of the watershed is 1210 m. The main replenishment of the river is from melting snow and rains. Distribution of impermeable rocks in the watershed of the Atrek and often intense rains make provision for several short-term freshets, bar the main vernal freshet. Often their maximal discharges surpass that of the spring one. Ground and return waters play an important role in replenishment of the river during the low water period.

The average yearly discharge of the Gyzyl-Atrek is 8,6 m3/s, the maximal average yearly discharge reached 23,2 m3/s, the least discharge means that the river runs dry. The maximal observed discharge was 1 440 m3/s.

Three clear water reservoirs were erected in the lower reaches of the Atrek – Kyzyl-Ay, Delely and Mamedkul with the total capacity of 24m m3. The water from the Atrek is also used for filling a spawning ground with water. Fish can reach this spawning ground from the fishway Adji-yab with the throughput capacity of 1 m3/s. Both the water reservoir and spawning ground are filled with water in Spring, in low water years they may not be filled with water. The stream is not controlled in high water years and allowed for freely flowing into the sea.

The water in the Atrek is with high mineralization and in normal water periods can reach 8-10 thousands mg/l. Mineralization lowers to 1 000 mg/l during freshets.

The river Atrek is one of the most turbid rivers in Turkmenistan. The water turbidity under freshets can exceed 200 kg/m3.  Due to insignificant and unevenly distributed during a year run-off, the river doesn’t have an expressed delta. 

Except for the river Atrek, water from temporal watercourses, which are formed during rainfalls, also can reach the sea. They are found on the Cheleken peninsula, in the north of the Krasnovodsk bay and in the vicinity of Bekdash. However, their contribution is insignificant due to low rainfalls.

Uzboy, which is an ancient riverbed of the river Amu Darya, is of interest. The watercourse of Uzboy is quite well expressed and flows into the Balkan bay. Although, at present it is dry, it was certainly the largest stream in the east of the Caspian Sea.

11 Description of air qualities and sources of pollution

Water quality in the Caspian deteriorates because of a wide range of contaminants entering the sea directly or indirectly. Indirect pollution occurs through the atmosphere. Many industries, processing oil-chemical and other raw materials, emit considerable amount of air contaminants, which in the long run precipitate with rainfalls on sea or land, from where they flow into the sea.

Automobile transport, oil industry, oil-chemical and gas industries and power plants, which burn a lot of different fuels, are the main polluters. Content of combustion products include also such a detrimental components as nitrogen oxide, dioxide of sulphur, carbon black, dust and hydrocarbons.  

Emissions of pollutants into the atmosphere from point sources constituted 884,9 thousand tons in 1998 and increased by 79% in comparison with 1995. The number of sources of pollution in the Balkan province is 1891, including organised – 1535. Altogether, 1318 thousand tons of pollution was discharged in the Balkan province. More than 91% of national discharges relates to the Balkan province. 

Increase of pollution emissions happened mainly in 1998 due to exploration of the new field Eastern Khazar in the Balkan province – oil and gas production department “Goturtepe”. Majority of polluting industries is equipped with scrubbers and dust traps. These are the Turkmenbashi refinery and chemical plants in Khazar and Balkanabad. Results of the measurements that were carried out in 1998 showed the average yearly concentration of dioxide of sulphur in the city of Turkmenbashi – 4,6 MPC (maximum – 11,8 MPC). 

The city of Turkmenbashi has a large airport with a landing strip that can receive all types of aircraft. In the prospect, Turkmenbashi airport can become a venue, where plains, flying from Europe to Asian countries, can land for refuelling and technical services, this inevitably will lead to an increase in air pollution. Currently, there is no control over emissions from air transport flying over the sea.

According to data of the Research-production centre for environmental monitoring of the Ministry of Nature Protection of Turkmenistan (table 7), the average annual content of major pollutants in the air in Turkmenbashi in 1997 reached the figures provided below (average daily maximum permissible concentrations of pollutants are given for comparison, mg/m3).

Table 7. Content of contaminants in the air for 1998

	Dust / daily MPC 
	Sulphur dioxide / daily MPC
	Carbon oxide / daily MPC
	Nitrogen Dioxide / daily MPC 
	Nitrogen Oxide / daily MPC

	0.4 / 0.15
	4.6 / 0.005
	4 / 3
	0.05 / 0.04
	0.03 / 0.06


The biggest air polluters are the Turkmenbashi Thermoelectric Power Plant and Turkmenbashi oil-refinery and Carbon Black plant in the city of Khazar (Cheleken). Presently, a vacuum oil processing installation was introduced at the Oil Refinery. This resulted in considerable reduction of emissions.

12 Sea hydrology

12.1 Sea levels

Water level fluctuations significantly influences on the coastal communities in connection with regular flooding and drying, and corresponding changes in the ambient environment. Periods of sea level equilibrium, fall and rise were observed in this century.

From the beginning of the century (1900-1929), water level fluctuations occurred around the average altitude of – 26,2 m within 0,5 m. High sea levels and its relative stability were due to favourable climatic conditions under predominating western form of circulation, that determines high water in rivers and relative balance between water inputs into the sea and its outputs. Riverine run-off for this period considerably surpassed the norm of 1900-1996 (approximately 300 km3 per year) and was 332 km3 per annum.    

The run of relatively stable water balance supplanted in 30s with the run of its deficiency. Rate of evaporation increased, low water in rivers determined drop in riverine inflow. As a result, a sharp fall of the level of the Caspian by 1,8 m happened in this period. In the same time, sea area reduced by more than 25 thousands km2, water volume by 800 km3.

Dry 30s were replaced with a wet period in 40-60s, which resulted in lowering of sea level decrease to about 2 cm per year. Some stabilisation of sea levels at the level of – 28,4 m was observed in 60s, nevertheless its level lowered by 0,6 m in this period. It was explained by water intake for filling reservoirs and for irrigation of newly developed lands. 

The rate of the water level fall increased again in 1970, which ensued with a fall till 1978 to the lowest level (-29m) observed during the period of instrumental observations. This happened as a result of the sharp plunge of river run-off, which reached the lowest values in this century – 240 km3 per year. The rate of evaporation constituted in average 1040 mm per year and significantly exceeded the norm (990 mm per year). The rate of yearly sea level fall in this period measured up to 8 cm.

The run of positive seawater balance and increase of its sea levels has been observed from 1978 up to date. In 1996, the sea level reached – 26,6 m, which followed by lowering and presently it levelled off at – 27,4 m.

Of course we should take into consideration the presence of the Karabogazgol gulf at the Turkmenistan coast. Given its morphological features, it is the most suitable regulator of the Caspian Sea levels. In order to prevent further lowering of the sea levels, the straight connecting the sea with the gulf was blocked with a solid ground dike. As a result, the gulf had completely dried by 1984. In the same time, the sea level was rising from 1978. The ceased water inflow into the gulf resulted in additional rise of the sea level by 2-3 cm per year. A conduit was built in 1984 for 66 m3/s, which allowed for filling of the basin by 3-3,5 km3. In this state the gulf remained till 1992, where the solid dike was opened and the gulf started to fill and by 1996 obtained its present contours. 

The gulf has shrunk in connection with the observed fall of the Caspian water level. If the maximal water level in the gulf measured up to – 27,6 m in 1996, by 2000 it had not surpassed – 27,6 m. According to opinion of the Turkmenhydromet, the direct hydraulic relationship between the Caspian and Karabogazgol will be observed till the altitude of the sea level about – 28 m.

12.2 Water temperature

Water temperature variations reflect air temperature variations. The peak values coincide with July-August, the minimal with wintertime (table 8). Water temperature in the Karabogazgol gulf is a bit different from the water temperature in the open sea due to shallowness and limited water exchange with major water masses. For instance, during the warm period of the year, the water in the gulf is warmer by 5-60C, than in the sea and in wintertime it is lower by 2-30C.

Table 8. Average monthly and extreme water temperatures in Turkmenbashi, 0C

	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Aver.
	3.3
	4.6
	8.8
	14.8
	20.4
	23.7
	26.1
	25.9
	22.3
	17.1
	10.7
	5.6
	15.3

	Max.
	9.8
	13.1
	19.7
	24.0
	28.4
	31.0
	32.8
	32.4
	29.8
	24.8
	20.3
	13.0
	32.8

	Min.
	-1.1
	-1.1
	-0.8
	6.4
	11.5
	16.5
	15.1
	19.4
	13.5
	5.3
	-0.8
	-1.2
	-1.2


12.3 Salt content and type of seawater pollution.

Salt content of water is characterised by relative permanence. Errors happening in the course of seawater analyses and non-compliance of sampling rules can explain comparatively insignificant spread of proportions of different ions (table 9). In general, chlorine, sulphate and sodium ions were prevailing in the waters of the Turkmenbashi gulf that is representative of the Caspian Sea at large. In spite of being an enclosed body, there is a high content of oxygen in the gulf waters, which favourably fosters to development of marine organisms.

Table 9. Chemical composition of seawater, 1998

	Sampling point
	Date
	T, 0C
	pH
	O2 g/l
	-HCO g/l
	    2-SO4 g/l
	-CL g/l
	+Ca g/l
	+Mg g/l
	+Na+K g/l
	Sum of ions g/l

	Turkmenbashi, 20 m offshore
	01.98
	3.9
	8.2
	6.85
	0.310
	3.428
	4.35
	0.297
	2.90
	1.615
	12.900

	
	02.98
	4.7
	7.7
	6.82
	0.289
	3.395
	4.28
	0.234
	3.02
	1.502
	12.720

	
	03.98
	9.0
	7.9
	6.59
	0.290
	3.368
	4.47
	0.254
	3.00
	1.678
	13.060

	
	04.98
	17.1
	8.0
	6.64
	0.302
	3.833
	4.67
	0.287
	3.02
	1.846
	13.958

	
	05.98
	20.1
	8.1
	7.46
	0.312
	3.451
	4.35
	0.278
	3.01
	1.799
	13.200

	
	06.98
	26.7
	8.0
	7.57
	0.311
	3.297
	4.68
	0.276
	3.20
	1.642
	13.406

	
	07.98
	26.5
	7.9
	7.73
	0.276
	3.371
	4.27
	0.300
	3.13
	1.487
	12.834

	
	08.98
	26.7
	8.0
	7.87
	0.289
	3.287
	4.91
	0.294
	3.09
	1.543
	13.413

	
	09.98
	22.5
	7.8
	7.49
	0.302
	3.901
	4.08
	0.301
	3.16
	1.931
	13.675

	
	10.98
	17.9
	8.0
	6.83
	0.311
	3.725
	4.73
	0.296
	3.05
	1.638
	13.75

	
	11.98
	12.7
	8.3
	6.52
	0.321
	3.321
	4.59
	0.286
	3.08
	1.478
	13.076

	
	12.98
	7.2
	8.2
	6.41
	0.306
	3.203
	4.29
	0.265
	3.15
	1.886
	13.100


The main polluters of the Caspian at the Turkmenistan coast are oil and oil-chemical industries, communal utilities and water transport.

According to data of the Ministry of Nature Protection of Turkmenistan, the main contribution into the coastal pollution with industrial and household effluents of the studied area is made by:

· Tukmenbashi oil refinery;

· Thermoelectric Power Plant;

· Bureau “Vodokanal”;

· Association “Balkanbalyk”;

· Turkmen shipping company; 

· Oil handling terminal in the settlement Urfa;

· State railways;

· Khazar plant for technical carbon;

· Bureau “Cheleken-neft”;

· Balkanabad iodine plant; and

· Bureau Turkmendemiryellari (railways).

Although, there were no evidences of increasing pollution at the Turkmenistan coast of the Caspian during last years, the state of the sea and of coastal protected strand gives rise to concerns. These concerns are linked to existing problems with technologies of drilling and exploitation of offshore oil and gas wells, production waste management and provision with necessary modern equipment.

Content of contaminants along eastern coast of the Caspian Sea has not significantly changed during the last three years. Pollution with oil products ranges from 1 MPC to 3 MPC (0,05-0,15 mg/l), phenols from 1 MPC to 3 MPC (0,001-0,003 mg/l).

Problems of environmental management and pollution prevention of the Caspian Sea doesn’t involve only economical interests, but also the main factor ensuring environmental health of the cities, districts and provinces.

Based on modern requirements to water management, the main goal of industries is to maximally reduce consumption of fresh water, lower the volume of produced wastewater and their contamination and increase efficiency of wastewater treatment plants.

Sanitary and epidemiological stations carry out laboratory studies of Turkmenistan coastal waters. The main attention is paid to visual sings: presence of oil slicks, floaters and suspensions. 363 sanitary-chemical and 345 bacteriological investigations were carried out in 1997. Results of bacteriological investigations showed that the maximal microbial contamination occurs mainly along the waterfront and to the biggest extent around outfalls of municipal sewers. Of 345 samples – 36 (10,4%) didn’t comply with standards. 

Of 363 sanitary-chemical analyses – 38 were taken to study smell (normal), transparency - 38 (normal), suspended matters - 38 (normal), dissolved oxygen 38 (normal), BPK5 - 38 (7 samples didn’t comply with the norm), hardness - 38 (normal), water oxidation susceptibility – 38 (8 samples weren’t normal), chlorides - 2 (normal), oil products – 28 samples (24 samples didn’t comply with the norm), detergents – 7 (normal).

Biodiversity and life resources

1 Record of mammals, birds, reptiles, amphibians, fish, invertebrates and plants.

Representatives of sea, brackish and freshwater flora and fauna inhabit the Caspian Sea, which are characterised by formation of new species that emerged after isolation of the Caspian from other seas. On the background of general impoverishment of marine flora and fauna, the sea became rich with them due to speciation with emergence of new endemic species. Hence, the Caspian is one of the world’s unique brackish reservoirs, abundant with endemic species (Kasimov, 1987, Scientific basis .., 1998 et al).

The considered area is not an exception due to its biodiversity, its full description is provided below.

1.1 Mammals – Mammalia
Only one representative of the family Phocidae – the Caspian seal from the genus Pusa, inhabits the Caspian.

Caspian seal – Phoca caspica Gmelin, 1788.

Phoca caspica is found all over a year, but their number is changing. In summertime, they mainly conduct a pelagic mode of life, when they feed strongly. During this period their population reaches 70-80 individuals on the Mikhaylov’s islands and the Krasnovodsk spit. Just a few seals occur in the recreational zones, in the vicinity of Avaz and Thermoelectric power plant.

Seals start to migrate northward, to places covered with ice in winter, where they reproduce, when autumn comes. However, increase of island populations (150-200) is observed in this period (Bychkov et al, 1985; Lisitsina, 1995). Sea population on Mikhaylov’s island increase to 3 thousands in wintertime (end of January, beginning of February) (Bychkov et al, 1985; Lisitsina, 1995), few females (2-6% of rookery population) bear offspring on sandy strand. Preservation of a unique, reproducing onshore (geophilous) group of Caspian seals on Turkmenistan islands is necessary for sustaining genetic diversity of this endemic species.

The following onshore mammals were found in the studied area:

· Eared hedgehog – Hemiechius auritus

· Tolai hare – Lepus tolai
· Jungle cat – Felis chaus
· Sand cat – Felis margarita

· Red fox – Vulpes vulpes

· Great gerbil – Rhombomys opimus

· Red-tailed gerbil – Meriones lybicus
· Midday gerbil – Meriones meridianus 

· Hairy footed jerboa – Dipus sagitta
· Goitred gazelle – Gazellla subgutturosa

Population of the above animals is sufficient, biology and ecology is well-studied (Mammals of Turkmenistan, 1995; Resource species…1998, etc). Commercial species (fox, wild cat, etc.) used to be intensely developed and only in recent 10-15 years their catches have dropped for different reasons.

Goitred gazelle – Gazella subgutturosa Guldenstaedt, 1780 is a valuable commercial animal, which has been hunted from ancient times for its meat and hide. As a result, their population has drastically fell and the hunt for gazelle was completely prohibited in Turkmenistan from 1950. However, attempts to eliminate poaching failed and their population had been diminishing till the end of 70s - beginning of 80s. Then the population became stable and animals survived in places, where hunting using transport was complicated. Sanctuaries needed for preservation of goitred gazelles. As a result, 13 mature goitred gazelles, 8 females and 5 males, were delivered by helicopter from Badkhyz to Ogurchin Island in April of 1983 under leadership of Kh. I. Atamuradov. A systematic growth of population with the coefficient 1,6-1,8 occured during the ensuing 5 years, and according to the reported data, their population measured up to 1 500 heads in 15.12.1999. In correspondence with preliminary calculations, poor pastures of the island can’t withstand any additional increase of load. 

Goitred gazelle as a rare and endangered species was listed in the Red Book of IUCN and Turkmenistan.

1.2 Birds – Aves
Eastern coast – the Tukmenbashi bay holds the first place according to population of wintering waterfowls in the Middle Asia. They are the most abundant class of vertebrate animals of the Khazar reserve. To date, some 80 bird species, which are related to 12 orders, were found in the reserve (Attachment 3).

· Divers (Civiiformes) – 1 species

· Grebe 9(Podicipediformes) – 4

· Totimplate birds (Pelicaniformes)  - 2

· Gressores – 2 

· Flamingo (Phoenicopteriformes) – 1

· Lamellirostral (Lamellirostris) – 22

· Goshawk (Accifitriformes) – 2

· Meadow chicken (Ralliformes) - 4

· Gulls (Lariformes) – 13

· Shorebirds (Charadriiformes) – 26

· Coraciformes – 1

· Sparrow (Passeriformes) – 3

Because of geographical location, eastern Caspian wintering grounds of the Khazar reserve are on route of migration of West-Siberian, Caspian and Nile populations of waterfowls and water-loving birds, being a transit point during migration and the biggest wintering ground in Paleo-Arctic. Species composition, population, location of waterfowls and water-loving birds, which wintered or migrated to south-eastern Caspian during 1995-1996 are given in Attachment 2.

1.3 Reptiles – Reptilia
31 species of reptiles were found in the investigated range. Most wide-spread are:

· Grey monitor – Varanus griseus

· Marsh turtle – Emus orbicularis (ranges in lentic water)

· Caspian tortoise – Mauremys caspica (not found since 1948)

· Central Asian tortoise – Argionemys horsfieldi

· Water snake – Natrix tesselata

· Central Asian cobra – Naja oxiana (rare)

· Carper viper – Echis multicquamatus

· Eryx miliaris

· Spalerosophis diadema

· Psammophis lenolatum

· Plate-tailed gecko  - Teratoseincus scincus

· Comb-toed gecko – Cyrtopodion caspius

· Phrinocephalus helioscopus

· Trapelus sanguinolentus

· Eremias velox, etc.

1.4 Amphibians - Amphibia
The following species were found in the area:

· Green toad – Bufo viridis, inhabits waterfronts and is associated with lentic waters

· Lacustrine frog – Rana ridibunda, found only in running water.

Biology, ecology and spread of both special was quite well studied (Annakuliyeva, 1974; Atayeva, 1979).

1.5 Fish – Pisces.
 Ichthyofauna of the Caspian basin is not distinguished by diversity of species in comparison with southern European seas. 124 fish species and subspecies, which refer to 17 families and 53 genera, inhabit the Caspian (Table 10).

Table 10. Caspian Ichthyofauna

	#
	Family
	Total species and subspecies
	Species

	
	
	
	Autochthonous
	Mediterranean
	Arctic
	Freshwater

	1
	Petromysonidae – lamprey
	1
	1
	-
	-
	-

	2
	Acipenseridae – sturgeon
	6
	-
	-
	-
	6

	3
	Clupeidae – herring
	18
	18
	-
	-
	-

	4
	Salmonidae – salmon
	2+3?
	-
	-
	2
	3

	5 
	Esocidae – pike
	1
	-
	-
	-
	1

	6
	Cyprinidae – carp
	43
	5
	-
	-
	38

	7 
	Cobitidae – loach
	1?
	-
	-
	-
	1

	8
	Siluridae – catfish
	1
	-
	-
	-
	1

	9
	Anguillidae – eel
	1
	-
	1
	-
	

	10
	Gasterosteidae – stickleback
	2
	2
	-
	-
	-

	11
	Syngnatidae – pipefish
	1
	1
	
	
	

	12
	Poeciliidae – cyprinodonts
	1+1?
	-
	
	-
	1+1?

	13
	Mugillidae – mullet
	2
	-
	2
	
	

	14
	Atherinidae – silverside
	1
	-
	1
	-
	-

	15
	Chanidae – snakehead
	1
	-
	
	-
	1

	16
	Percidae – perch
	3
	1
	
	
	2

	17
	Gobiidae – goby
	36
	36
	
	
	


Presently, the ichthyofauna of the basin of the Caspian Sea is quite well studied. It is necessary to clarify species composition of herring, goby and other families. However, we shall expect rather decrease of number of forms, since many of identified species of herrings and gobies are morphologically hardly distinguishable. 

1.6 Invertebrates – Invertebrata
1394 species of invertebrates, which constitute 77,1% of the total fauna, range in the Caspian Sea. Of these, 1069 – free-living and 325 – parasitic species. Attachment 3 contains complete taxonomic composition since there were no special researches on spread of invertebrates in the considered area.

As it shown in the provided materials, the most numerous amid invertebrates of the Caspian Sea are flagellates, infusoria, roundworms, rotifers cladocerans and freshwater shrimps, whose total number constitutes 734 species or 52,6% of the total invertebrates of the sea. The role of these animals in the ecosystem of the Caspian Sea is enormous. They participate in self-purification of seawaters, in majority they serve as a fodder base for fishes, birds and other animals. Besides, they (for example, decapods, molluscs, etc.) are a valuable protein product and are actively exploited. 

1.7 Plants

1.7.1 Algae

728 species and subspecies of algae and 5 species of higher plants are found in the Caspian Sea (Table 11).

Table 11. Flora of the Caspian Sea

	Plant groups
	Number of species

	ALGAE
	

	Cyanophyta 
	203

	Chrysophyta 
	2

	Bacillariophyta 
	292

	Pirrophyta  
	39

	Euglenophyta
	5

	Chlorophyta
	139

	Phaeophyta
	13

	Charophyta
	10

	Rhodophyta
	25

	HIGHER PLANTS
	5

	Total
	733


Caspian flora as well as fauna endured root changes under the influence of repeated salinization and freshening that led to supplement of freshwater species and extreme scarcity of marine species. Many alga groups, typical for seas with normal salinity, are absent in the Caspian. If red algae are predominating in the Mediterranean and Black seas, diatom, green and blue-green are prevailing in the Caspian. Eelgrass zostera invaded the Caspian in Post-Khvalyn period through Manych strait, whereas diatom rizosolenia entered the sea from the Black Sea via the Volga-Don channel in 30x, beginning of this century. Presently, diatom is ubiquitous in the sea and it is drastically altering composition and distribution of phytoplankton due to high population and biomass.

All five species of higher aqueous plants were found at the bottom of the Turkmenbashi bay, of these naiads, eelgrasses and pondweeds are prevailing. Almost the whole northern and eastern coast of the Turkmenbashi bay is covered with bottom vegetation. Stonewort is spread on alluvial grounds. Stonewort form a thick green blanket from the Saimonov’s bay up to the promontry Kuva-Singer and further easward along the Balkhan bay. Red alga - polisophonia is spread mainly on sandy ground.

Two species of green alga, one species of stonewort, four species of red alga and two species of higher aquatic plants, whose biomass reaches 1,9 kg/m2, are fount in phytobenthos of the gulf. Phytobenthos of the Caspian Sea plays an important role in its biological productivity. Many invertebrate and vertebrate species feed on phytobenthos, besides it serves as a refuge for them.

1.7.2 Flowering plants

The coastal flora is represented by 153 species of higher plants. The following families are predominating:

· Asteraceae – 65 species (18%)

· Chenopodicaceae – 48 species (13%)

· Fabaceae – 40 species (11%)

Grass (86% of species) predominates in biomorphological range of communities; subshrubs and shrubs constitute 6%, trees – 0,5% of species.

Major part of terrestrial plants constitutes those representatives of desert zone. Halophilic plants - sarsazannik, selitrannik, Caspian astragal, interglifolit develop in inter-sand hill depressions of north-western stretch of the area; comby tugay and haloxylon on the Krasnovodsk spit. Wormwood and saltwort are spread all over the area.

2 Species composition and state of endangered species

2.1 Birds - Aves
·  European white pelican (Pelicanus onocrotalus L). Population of this species is dwindling. Listed in the Red Books of the USSR and Turkmenistan.

· Dalmatian pelican (Pelecanus crispus Bruch). Rare species. Listed in the Red Books of the USSR and Turkmenistan.

· Spoonbill (Platalea leucorodia L). Rare species. Population of this species is dwindling. Listed in the Red Books of the USSR and Turkmenistan.

· Flamingo (Phoenicopterus roseus Pallas). Rare species in Turkmenistan with limited wintering ground. Listed in the Red Books of the USSR and Turkmenistan.

· Bewick’s swan (Gygnus bewickii Jarrell). Very rare species in Turkmenistan. Listed in the Red Books of the USSR and Turkmenistan.

· Marble teal (Anas angustirostris Menetries). The species is under the threat of extinction in Turkmenistan, unless already extinct. Listed in the Red Books of the USSR and Turkmenistan.

· Leatherback (Oxyura leucocephala Scopoli). Rare species. Population of this species is drastically dwindling. Listed in the Red Books of the USSR and Turkmenistan.

· Fish hawk (Pandion Haliaetus L). Very rare species in Turkmenistan. Listed in the Red Books of the USSR and Turkmenistan.

· Golden eagle (Aguila chrysaetos L). Rare species. Population of this species is continually dwindling. Listed in the Red Books of the USSR and Turkmenistan.

· Imperial eagle (Aguila heliaca Savigny). Very rare bird. Listed in the Red Books of the USSR and Turkmenistan.

· White-tailed sea eagle (Haliaeetus albicilla L). Rare bird. Population of this species is drastically dwindling. Listed in the Red Books of the USSR and Turkmenistan.

· Gerfalcon (Chettasia gregaria Pallas). The species is rarely and irregularly found in Turkmenistan. Listed in the Red Books of the USSR and Turkmenistan.

2.2 Fish – Pisces
· Great sturgeon (Huso huso). Population of the species is drastically diminishing due to unregulated fishing. Included in Attachment 2 of the CITES Convention in 1996.

· Russian sturgeon (Acipenser guldenstadti). Species with dwindling population. Included in Attachment 2 of the CITES Convention.

· Persian sturgeon (Acipenser guldenstadti persicus). Endemic species with dwindling population. Included in Attachment 2 of the CITES Convention. 

· Stellate sturgeon (Acipensers stellatus). Poaching leads to reduction of population. Included in Attachment 2 of the CITES Convention. Study of taxonomic status is needed.

2.3 Invertebrates – Invertebrata
2.3.1 Insects – Insectia
· Cicindella komarovi Tschit. Rare species. All land and aquatic invertebrates of eastern coast of the Caspian are poorly studied and need to be thoroughly investigated.

3 Endemic species and subspecies

Brackish water-dwellers are the most ancient inhabitants of the Caspian, the highest number of endemic species and genera are found among them. The remaining organisms originate from the following three main sources:

· Mediterranean complex

· Arctic complex

· Freshwater complex

The list of endemic species and subspecies of invertebrate and vertebrate animals and of higher plants, ranging or migrating to eastern coast of the Caspian, is provided below. 

3.1 Mammals - Mammalia
· Phoca caspica Gmelin – Caspian seal

· Paradipus etenodactylus Heptnez – Comb-toed jerboa

3.2 Birds - Aves
· Alectoris graeca laptevi Dementiev – Balkhan chukar

· Charadrius asiaticus Palles – Caspian killdeer

3.3 Reptiles – Reptilia
· Emys orbicularis (L) – Marsh turtle 

· Mauremus caspica (Gmelin) – Caspian tortoise

3.4 Fish – Pisces
· Salmo trutta caspius Kessler – Caspian trout

· Stenodus leucichthys leucichthys (Guldensch) - Inconnu

· Caspiomyzon wagneri (Kesslerl) – Caspian lamprey

3.5 Insects – Insecta
3.5.1 Coleopterans – Coleoptera
· Cicindella (Cicindella) jarowlewi Sem.

· Cymbionotum transcapicum Sem.

· Bediolus vigil Sem.

· Trichocellus (Trichocellus) transcaspica Dej. 

· Zuphium turcomanicum Rtt.

3.5.2 Click-beetles – Elateridae
· Neocardiophorus fausti Gurjeva

· Melanotus chris tophi Dol. et Gur.

3.5.3 Darkling beetles – Tenebrionidae
· Leptodes zubkovi Sem.

· Trigonoscelis borosi Kaszab.

· Prosodes emiri Sem.

· Turkmenohelops balchanicus G. Medv. et nep.

3.5.4 Snout beetles – Curculionidae
· Parastylus turkmenus L. Arn.

· Hauserella elliptica Rtt.

· Mythecops ruficornis Rtt.

· Georginus bellus Sem. et Luk

3.6 Higher flowering plants

· Salsola transhyrcanica Iljin. – Trans-Caspian saltwort

· Astragalus winkleri Trautv. – Winkler’s astragal

· Dedrostellera olgae Pobed. – Olga’s dendrestellera

· Artemisia dimoana M. Pop. – Dimo’s wormwood

· Climacoptera czelekenica Pratov. – Cheleken climacoptera

· Jurinea karabugasica Jljin. – Karabogaz jurinea

· Nitraria komarovi Jljin. et Java. – Komarov’s nitraria

4 Primary threats leading to extinction of coastal species

In connection with the Caspian transgression, nesting grounds of the colony of sandwich tern (Sterna sadvicensis), which constitute one fourth of the world population, are in peril of extinction at reserve islands Osushniy and Mikhaylov’s (Krasnovodsk Spit). Nests of sea pigeon (Larus genei), river tern (Sterna hirundo) and Chegrava (Sterna tschegrava) are also flooded. Wetlands of the Khazar reserve, which are of international importance as a habitat and wintering ground for waterfowls and water-loving birds, are being also flooded.

Pollution of surface waters, as a result of increased activities on prospecting and exploitation of oil fields and closeness of their communications, is observed on coastal strands, in places of mass migration and wintering of birds (5-6 months a year).

Oil products, pesticides and other detrimental substances that are discharged into the sea have a toxic effect on fries and fingerlings, destroy their fodder base. Hence, the population of sturgeons and other valuable fish species is drastically dwindling.

Another important reason for disappearance of animals is poaching on sturgeons and illegal shooting waterfowls after ending of hunting season.

Increasing anthropogenic activities (development of quarries for extraction of construction materials, overgrazing, lying oil and gas pipelines, construction of motor roads, etc.) exert certain impact on the state and dynamics of populations of some species and influence on formation of coastal biological communities. 

5 Vulnerable species and biotopes

Presently, the following species of animals are in critical condition:

· Phoca caspica Gmelin – Caspian seal

· Larus ichthyaetus Pallas 

· Larus genei Breme – sea pigeon

· Sterna hirundo Linnaeus – river tern

· Sterna sadvicensis Latham – sandwich tern

· S. Tschegrava Lepechin – chegrava

· Huso huso L. – great sturgeon

· Acipenser guldenstadti Brandt – Russian sturgeon

· A. persicus Borodin – Persian sturgeon

· A. stellatus Pallas – stellate sturgeon

Vulnerable plant species, ranging on the coast, and land vertebrate and invertebrate animals need to be further studied, because scientific observations on their actual state have not been carried out for the last five years.

6 Trophic facets

6.1 Nourishment, food prey-predator relations

Nutrition – one of the most important processes of an organism, which carries out its main function at the expense of energetic substances received from the outside: development, growth and reproduction. Since the species are not isolated in the wild nature, so a certain type of interspecific connections comes into existence among them. One of the crucial relations both within and between species, are food relations. For instance, in the course of assessment of the fodder base of water reservoirs and feeding conditions of hydrobionts, we shouldn’t base only on data on the amount of available or created food. In this case, we mean a complex biological phenomenon, when consuming and consumed organisms (i.e. predator/prey) aren’t related by a simple quantitative relation, but first of all by contradicting relations of preying and escaping, which are manifested in diverse forms of adaptation, historically developed by each party. It means that behaviour of food consumers is formed on the basis on adaptations to catching its quarry and simultaneously protecting itself from being a prey of other animals. So there created a peculiar system of triotrophs. For example, fish-planktofags (sprats, etc.) are feeding on plankton, in the same time they serve as food for predators (strugeons, etc.). Their migratory behaviour should be regarded as a triotroph.

There are three main groups of organisms in the wild nature: producers, supplying primary production (green plants and bacteria); consumers, consuming primary and secondary production, i.e. using ready organic matters (animals, parasitic plants, etc.); reducers (destructors), living at the expense of dead organic matters. In turn, consumers are subdivided into three subgroups: I level consumers – plants and phytofags; II level consumers – predators and parasites, feeding on plants; III level consumers -–predators and parasites. However, this division is conditional (Voronov et al, 1999).

The Caspian seal is the only mammal of the Caspian, which is one of the final trophic links of the reservoir. Its influence on stocks and dynamics of fish populations is in some cases a decisive biotic factor. This only can be compared with anthropogenic influence. The major part (89,4%) of population diet is consumed in feeding period, which lasts for 5-6 months, from May to October. Sprat is the main food. It works out to 80% of summer diet.   

6.2 Food chain

Trophic (food) chains form a consequence of hierarchic levels, starting from the level of production followed by several levels of consumption. They can be divided into three foremost groups:

· Green plant chain, which starts with green plants and algae, ensued by phytofags (consumers of green plants) – insects, roundworms, molluscs, mammals, etc. Consumers of phytofags – predators and parsites, are the next.

· Detrital food chains, which begin from dead organic substances. Several options are possible, namely marine and freshwater plankton chains.

· Chemobios chains, which are formed in bottomset beds.

The Caspian seal has practically no enemies in the aquatic environment of the Caspian Sea. It is more vulnerable onshore due to morphological and functional structure. Cautious animals arrange their rookeries on gently sloping denuded islands and quickly swim away in case of any danger. The white-tailed sea eagle always occurs along with breeding grounds. Wolves, foxes and racoon dogs often attend rookeries, inflicting heavy damage to young populations. Thus there is a trophic chain: phyto-, zooplankton; sprat; Caspian seal; humans and land animals of prey.    

The trophic chain of land animals is also clearly seen. For example, fox – is representative of omnivorous animals and it feed on very diverse food of animal and vegetable origin, however in the Caspian region its main food is rodents. In turn, wolves, hyenas and big birds of prey feed on foxes. In this case, the food chain looks as follows: rodents; foxes; men, wolves and hyenas. 

Based on how diverse is animals’ nutrition, they are subdivided as follows: euryphagous - able to eat a varied diet; stenophagous – feeding on small variety of different things; and monophagous – eating one food only. Type of nourishment is a specific quality, which shaped in the course of speciation. The more stable are feeding conditions of a species, the less diverse is food of a species and on the contrary the more variable is the fodder base, the more diverse is food of a species.

7 Existing reserves

The Khazar reserve of the Ministry for Nature Protection is located at south-eastern coast of the Caspian at the territory of Turkmenistan. It was set up in 1968 and is a natural complex of deserts, arid subtropics and marine shoal bays.

The reserve consists of two stretches. The Turkmenbashi part (192 thousand ha) includes waters of Turkmenbashi, North-Cheleken, Balkhan and Mikhaylov’s bays bordered with a one-kilometre desert and salina strip.

The Esenguly stretch is an oasis in lower reaches of the river Atrek and marine shoals (70 thousand ha).

Wetlands of the reserve are included in the Ramsar Convention, since they are of “international importance mainly as a habitat of waterfowls”. More than 280 species of birds (almost a half of these are waterfowls and waders), about 40 species of mammals, 31 snakes and lizards, 2 amphibians, more than 20 fish species and more than 400 species of higher plants dwell in the reserve.

The central office, laboratories and a museum are sited in the city of Turkmenbashi.

The reserve is a research institute in compliance with its legal status.

The main goal of the reserve is to protect and comprehensively study natural complexes and ecosystems of eastern coast of the Caspian Sea, nesting and wintering grounds for waterfowls and other valuable and rare birds. 

Ogurchin preserve, with the total area of 7 thousand ha, is located on eastern coast of the Caspian Sea, 30 km south of the city of Khazar on island Ogurchin. The preserve is under authority of the Khazar State Reserve of the Ministry for Nature Protection of Turkmenistan. The preserve was established in 01.02.1982 for protection, preservation, improvement and study of natural complexes representative of Caspian coasts. 

8 Exotic species

Invasion of exotic (strange) species is one of the factors of man-made impact on the ecosystem. The main route of for penetration of exotic species into the sea is aqueous. Organisms can travel with growth on underwater parts of ships and in ballast tanks. These are algae, molluscs, balanuses, pearlweed, etc. Presently, as a result of active development of aquaculture, the bred organisms along with their diseases, parasites and other biota related to them, can be transported from one continent to another within a few flight hours. Thus, the number of potentially invading species is increasing. The process of invasion of aquatic animals in new regions is accelerating world-wide and geographical isolation of continents as a binding condition of global biological diversity is being violated. 

Mediterranean species, which spread into the Caspian after erection of the Volga-Don channel, are exotic species. Conopeum seurati, Mercierella enigmatica, Berentsia benedeni, which came with growths on underwater part of ships in the end of 50s, are now adversely affecting ship bottoms, piles and other parts of hydrotechnical constructions due overgrowth. Owing to expanding ways of spread of exotic species, they can enter new habitats by different means. For example, mollusc Mytielaster lineatus, a coloniser from the Black-Azov seas, appeared in the Caspian in the end of 30s, during transportation of launches from Batumi by railways. It successfully adapted to new conditions, intensely multiplied and took important place among Caspian groundlings, playing a significant role in self-purification of seawaters.

Some hydrobiont species were purposely introduced into the Caspian. Of these with the purpose of increasing fish productivity the following species were introduced: Black Sea plaice Pleuronectes flesus luscus in 1930-1931; mullets – Liza (Mugil) auratus and Liza (Mugil)saliens 1930-1934. Nereis diversicolor and Abra ovata were introduced from the Sea of Azov to increase the fodder base in 1930-1934.

Analysis of species composition of Caspian exotics, conducted on the basis of available published data and own materials, revealed a wide range of species introduced during the XX century – from representatives of phytoplankton to fish (Kazancheev, 1981; Yablonskaya et al, 1985; Kasimov, 1987; Belayeva et al, 1989; Berdiyev, 1992; Aladin, 1999). We discovered more than 30 introduced species, almost all of them are found in the considered area. Their list is provided below as they entered the Caspian:

· Rhizosolenis calcar-avis

· Mytielaster lineatus

· Leander squilla

· L. Adspersus

· Liza (Mugil) auratus

· L. (Mugil) saliens

· Pleuronectes flesus luscus

· Nereis diversicolor

· Abra ovata

· Cerastoderma lamarcky

· Pleipis plyphemoides

· Mercierella enigmatica

· Podon polyphemoides

· Balanus improvisus

· B. Eburneus

· Membranipora crustulenta

· Ceramium diaphanum

· C. Tenuissimum

· Ectocarpus conforvoides

· Moericia maeotica

· Polysiphonia vareigata

· Blackfordia virginica

· Bougainvilla megas

· Rhithopanopeus harrisi

· Hypanis colorata

· Conopeum seurati

· Barentsia benedeni

· Oncorhynchus keta

· O. Gorbuscha

· O. Kisutch

· Anguilla anguilla

· Gasterosteus aculeatus

· Penilia avirostris

· Calanipeda aquae-dulcis

· Acartia clausa

· Corophium volutator

· Tinca tinca

· Channa argus spp.

· Mnemiopsis leidyi

One of undesirable invaders was the three-spined stickleback discovered in 1981, which can be found in the vicinity of Ufa and Tukmenbashi. Three-spined stickleback, being an euryphag with no commercial value, is a competitor for youngs of other fish species, and feeding on fish eggs and larvae of commercial fish species, by this inflicting considerable damage to fisheries and stocks of valuable fish species. It was noted that one stickleback devours 74 fries (6mm) during 5 hours, and then another 62 fries in two days (Zhukov, 1988). Also an important fact is that when entering hydrological installations of thermoelectric power plant, stickleback considerably lowers their efficiency. Taking into consideration that stickleback is infected with taeniae in many water reservoirs and is an intermediate host of warm invasions, it was proposed to carry out urgent actions for diminishing stickleback populations by catching in lower reach of fishways and in remaining water reservoirs after desiccation of spawning grounds.

Invasion of snakehead – Channa argus spp. also poses negative consequences, being an active predator it can adversely affect populations of valuable commercial fish species.

The most dangerous representative of exotic species is Mnemiopsis leidyi, discovered all over the Caspian in 1999. Unless we find measures to decrease its influence on the Caspian ecosystem, the Caspian may face quite dreary consequences. We have examples of the Black Sea and the Sea of Azov (Volovik, 2000).

Social-economic conditions
1 Demography

The total population of the Balkan province for 2000 is 391 485, which is less than 10% of the total population of Turkmenistan. The distribution of the population in the cities and in rural areas is provided in Table 12. The population density is equal to 3 persons per square km against 10 person/km2 throughout the country.

Table 12. Population of the Balkan province in the end of 1999 

	Administrative unit
	Total
	City
	Village

	City of Balkanabad
	100 172
	99 242
	930

	City of Khazar
	10 971
	10 971
	

	City of Gumdag
	22 071
	22 071
	

	City of Tukmenbashi
	64 695
	64 695
	

	Etrap Serdar
	63 778
	46 797
	16 981

	Etrap Turkmenbashi
	23 379
	12 192
	11 187

	Etrap Bereket
	32 617
	16 148
	16 469

	Etrap Esenguly
	27 545
	14 155
	13 390

	Etrap Garrygala
	25 939
	10 117
	15 822

	Etrap Etrek
	20 318
	7 931
	12 387


The current demographic situation in Turkmenistan is characterised by active process of natural population reproduction. Population of Turkmenistan has been steadily rising since 1926, including those of the Balkan Province. In general, natural population growth in the country constituted 30 persons per thousand population in 1999, in the same time it was below 9,7 person in the Balkan province.

There is extremely uneven distribution of rural and urban population in connection with prevailing industrial development of the province. Urban population constitutes 79% of the total one and given that the province is on the first place in the country according to its area and on the last place by its population. The province is characterised by extremely uneven distribution of human resources and by the minimal population density. 

Industrialisation of the province results in the ration of sexes. In general, the men/women relation in the country is 1000/1030, here – 1000/960. Table 13 shows the ration of sexes for the city of Turkmenbashi.

Table 13. Ratio of sexes and distribution of the population in Turkmenbashi

	Age (years)
	Males
	Females
	Both genders

	The whole population
	33 100
	35 200
	68 300

	0-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

95-99
	3178

4038

3840

3373

3475

2847

2615

2516

2118

1523

927

629

761

576

331

132

50

17

3

1
	3379

4294

4083

3587

3696

3027

2781

2675

2253

1619

986

669

810

612

352

141

53

18

3

1
	6557

8332

7923

6960

7171

5874

5396

5191

4371

3142

1913

1298

1571

1188

683

273

103

35

6

2

	100 years and older
	2
	3
	5

	Younger than fit to work
	11850
	12601
	24451

	Fit to work age
	19661
	20909
	40570

	Older than fit to work
	1556
	1654
	3210


Mortality along with birth rate plays an important role in the population reproduction regime. The most wide-spread indicator showing population mortality is the general mortality coefficient. Presently, the general mortality coefficient for the Balkan province is 6,3 persons per thousand population. 

Structural factors such as the age composition of the population and ratio of genders, exerts strong influence on the general mortality coefficient.

Life expectancy refers to indices measuring real death rate. Life expectancy of the population in the Balkan province is 63,7 years. Infant death rate plays a big role in formation of life expectancy.

Presently, infant death rate in the country is steadily decreasing. Infant death rate lowered from 42,2 per 1000 newborns to 32,9 in 1995-1998, in the same time in urban areas – from 48,2 to 38,9 and in rural areas – from 39,5 to 29,4.

The highest infant death rate in 1998 was recorded in the Balkan province and was equal to 38,6 per 1000 newborns. The predominating reason of infant mortality is exogenous diseases i.e. resulting from influences from an outside an organism, which can be mitigated or eliminated under certain conditions. High occurrence of exogenous diseases in the infant death rate in the Balkan province shows that public health institutions are not efficient in places. Infant mortality caused by infectious diseases is mainly linked to different forms of tuberculosis. Major demographic data for the Balkan province are provided below. They show that the birth rate has decreased by several times in 1999, though the inflow of immigrants increased. Increased migration into the coastal zone can be accounted for extending production capacities, and outflow from rural areas by increased areas sown with crops in other regions of Turkmenistan. This all lead to redistribution of workforce. Table 14 shows the total population growth in 1999.

Natural population movement

	Balkan province
	1999
	1998
	%

	Born:
	6172
	6616
	93.3

	Died:
	2356
	2770
	85.1


Migration

	Balkan province
	1999
	1998
	%

	Immigration
	4465
	4370
	102.2

	Emigration 
	5896
	5168
	114.1


Table 14. General population growth in 1999

	Territory
	Growth
	Growth due to migration
	General growth
	Cities
	Villages

	Balkan province
	3816
	-1431
	2385
	1226
	1159


The structure of population employment in the Balkan province is characterised by a big proportion of the population engaged in industry. Below is provided data on population employment according to branches of industry for 1998. Of 204,7 thousand people making up work resources of the province, the number of employed in: 

· State enterprises and institutions – 94,6 thousand people;

· Farmer associations and at different yards – 19,6 thousand people;

· Private and joint companies, co-operatives – 12,6 thousand people; and

· Households – 45 thousand people. 

2 Public health

In correspondence with the data of the Ministry of Public Health of Turkmenistan, infectious and parasitic diseases are prevailing. This is clearly seen on the example of the city of Turkmenbashi and Turkmenbashi etrap (Table 15). The number of diseased tends to decrease in urban areas, though the situation almost has not changed in rural areas. It is least related to bad sanitary-domestic conditions.

Table 15. General population morbidity in 1998-1999 in the city of Tukmenbashi and in Turkmenbashi etrap

	Disease
	Turkmenbashi
	Turkmenbashi etrap

	
	1998
	1999
	1998
	1999

	Infectious and parasitic diseases
	2859
	2657
	534
	548

	Diseases of blood circulation, including hypertonia
	3271
1448
	2411
1198
	534
283
	548
280

	Diseases of digestive apparatus, including gastritis and duodenitis
	3224

781
	2571

505
	1604

248
	1466

234

	Skin diseases
	1125
	859
	713
	710

	Traumas
	1323
	125
	559
	442


Considering importance of public health, the “Health” programme was implemented from 1995 in Turkmenistan. The main focus of the programme is improving public health and increasing life expectancy. Starting from 1996, a system of voluntary medical insurance and family doctors services were introduced in accordance with this programme in Turkmenistan. Reforms of the Public Health made provision for keeping guaranteed free medical service and in the same time developing private medical services. 

There are hospitals with more than 3000 beds in total in the Balkan province. There are ambulances, village hospitals, maternity hospitals and doctor’s attendant stations in rural areas.

Provision of doctors of all specialities in the province is 29,3 per 10000 population, correspondingly of paramedical personnel – 94,6.

3 Social security

Reformation of the Social security system is of high importance among social and economic reforms happening in Turkmenistan. Significant changes in mechanisms of formation and financing of pensions were introduced, a number of benefits were abolished, retirement age was altered, changes relating to the process of assignment and calculation of pension were introduced after adoption of the new Law “On pensions” of 17 July 1998. 

Simultaneous functioning of two systems – solidary and deposition, is stipulated during a transitional period under pension reformations in Turkmenistan. The solidary system is based on binding payments of fees by employers for social insurance in the amount of 30% from wage fund. The deposition system is based on voluntary deductions to personal bank accounts by this securing pension under retirement age.  

On the important points of the pension reform is a rise of retirement age. In compliance with the adopted law, the retirement age for men is increased by 2 years compared with the current legislation (62 instead of 60). In the same time, the stage of work (stage of pension insurance) shouldn’t be less than 25 years. For women, the retirement age is 57 years instead of 55, provided that the stage of work (stage of pension insurance) is not less than 20 years.

In correspondence with the law of Turkmenistan “On governmental benefits”, an improved system of governmental benefits, paid at the expense of the state budget, was introduced from 1 August 1998. It includes the following benefits:

· For pregnancy and birth;

· For child care (for invalid parents);

· In connection with temporal disability;

· Under full or partial inability to work (disablement);

· Loss of a breadwinner; and 

· Social welfare.

The minimal pension is 100 thousand manat ($1 = 5200 manat), the maximal is 400 thousand manat. Benefits for child care (up to 3 years old): for the cities – 125 thousand manat, for rural areas – 100 thousands manat. Welfare to invalids from childhood to 16 years oil is 150 thousands manat. Invalids of 1 and 2 groups receive 120 thousands manat per month, 3 group – 100 thousands manat (minimal benefit). The maximal welfare for 1 and 2 group invalids is 130-187,5 thousands manat, for 3 group invalids – 125 thousands manat.

4 Recreation

Tourism and recreation was developed in the considered area only for internal needs. Hence, the infrastructure of the tourism industry was and remains insufficiently developed and presently consists of a number of, mainly departmental, resorts. The list of these resorts is provided below.

Departmental resorts on the coast of the Caspian Sea.

1. Resort of the Thermoelectric Power Plant – 250 beds

2. Tourist centre of TMPP – 150 beds

3. Resort of TMPP “Turkmenistan” – 150 beds

4. Airport “Khazar” – 150 beds

5. Municipal caterer of the city of Turkmenbashi – 100 beds

6. Resort of the military base – 200 beds

7. Resort of khakimlik “Brigantina” – 300 beds

8. Resort of Consumers’ Union – 200 beds

9. Resort of Railways – 100 beds

10. Resort of Polit-Institute (Ashghabad) – 50 beds

11. Horticulturist community – 60 beds

12. Resort of “Vneshekonombank” (Ashghabad) – 300 beds

13. Resort of “Investbank” (Ashghabad) – 100 beds

14. TMPP – 250 beds

15. Tourist centre “Avaza” – 75 beds

16. Resort “Khazar” of JSC “Turkmenshipa” – 100 beds

17. Resort “Karshi” – 80 beds

The best recreational conditions are in the stretch from the Krasnovodsk spit to the city of Bekdash – high coastal elevations, favourable bottom relief, good quality of sand beaches and asphalted roads. Uniqueness of the natural complex of the Turkmenistan coast will certainly attract tourists and nature-lovers from other countries, however, to achieve this, it is necessary to build comfortable tourist complexes with all amenities, to equip them with vehicles and vessels, to develop tourist routes, etc.  

Perhaps, further development of equipped beaches, there are a lot of places, which can be used as health spas and resorts. The cottage country Avaza, 18 km off Turkmenbashi, is quite prospective. The developed area here can be stretched up to the Tarta spit. There is a good beach here, summer day temperatures are lower by 4-5 degrees than in Turkmenbashi. The only constraint for such development is lack of fresh water.

Recently, influx of citizens of Turkmenistan to the Caspian coast in summertime has increased in connection with difficulties of visiting resorts of the former USSR. First of al, it obliges local and central authorities to provide vacationers with amenities, which fall short yet. 

5 Use of natural resources

Raw materials factor is decisive in the economics of the province of Balkan. Mineral and raw material base of western Turkmenistan is characterised by presence of a number of mineral resources such as oil, gas, ozocerite, iodine, bromine, common salt, sodium sulphate, potassium, magnesium, thermal solutions, various construction materials, etc.

Oil, extracted at the considered area, is measured up to 90% of the total oil production in Turkmenistan, while gas constitutes only 30%. The main oil fields are situated in heartland (between Cheleken peninsula and Balkanabad) and in the south-west of the province of Balkan in the vicinity of Okarem. Oil fields Pricheleke, Zhdanov, LAM bank, Livanov are exploited on the Caspian shelf, prospecting of several other oil fields is under way.

Ozocerite is extracted at the Cheleken peninsula. Major explored reserves are concentrated in the deposits Dachanjik, Aymen-Meshed and Gorab. Besides, more than 20 small deposits and mineral shows are known. Ozocerite reserves are estimated to be 200 thousands tons. 

Deposits of brown coal at Tuakyr are estimated to be 23,5m tons. Production of humus fertilisers can be organised on the basis of coal oxidation. 

Reserves of natural chemical raw materials, extracted from ground industrial waters of oil and gas fields are increasing with exploration of new fields. 76,4% (309,7 thousands m3 per day) of reserves of bromine waters in Turkmenistan fall to the share of the province of Balkan.

Salterns, which are used for extraction of mineral salts, are widespread from the north to the south, occupying Caspian hinterlands. The Karabogazgol gulf, Guvly salt lake, under-sand salt deposit Baba-Khodja refer to the most prospective saltpans. Proved reserves of common salt constitute 37,7m tons, of sodium sulphate – 162 thousand m3 per day.

Reserves of construction materials are composed of deposits of construction stones, brick earth, pebble and sand, construction sand and gypsum. The remaining reserves of building materials constitute (thousands m3): facing materials – 5815, ceramicite – 46405, brick materials – 4547 and construction stone – 39887.

Mineral waters were discovered at 7 deposits and their exploitable reserves are measured up to 3,4 thousands m3.

Reserves of alluvial treatment mud of Lake Goluboye (in the vicinity of Balkanabad) are estimated to be 3,4 thousands m3. Exploitable reserves of the mud volcano Porsugel, located at the penisula Cheleken, exceed 100 thousands m3. There are also deposits of the mud volcanoes Rozoviy Porsugel, Kipashiy Bugor, Ak-Patlauk and Gek-Patlauk.

6 Industrial production

According to data derived from the Statistical Bureau, the industries of the province of Balkan manufactured products in the amount of 1583.1 billion manats (Table 16). Taking into account informal sector, ancillary crafts and foreign companies, products manufactured during the indicated period was measured up to 2253,0 billion manats ($1 US = 5200 manat). The industrial output is mainly formed due to production oil industry. The share of the oil industry in the total volume of industrial output is equal to 82%.

Table 16. Industrial output according to branches of industry and enterprises for 1999 in the province of Balkan

	Industry/company
	Effective prices for 1999 (billion manat)
	Growth rate in 1999 in % to 1998

	Electric power industry:

TEPP Turkmenbashi

PA “Balkanenergo”
	350.0

22.7
	123

34

	Oil industry:

TMPP

Oil and gas producing
	340.4

1051.9
	88

108

	Chemical and petrochemical:

JV “Turkmensintez”

Boyadag Iodine producing plant 

Balkan Iodine producing plant 

Khazar Chemical Plant

PA “Gorabogazgolsulfat”
	0.8

1.2

6.3

7.1

9.1
	124

126

71

79

	Engineering industry:

Cable producing plant (Balkanabad)

JV “B/Energoremont”

Railway-car repair works
	5.3

1.3

6.9
	100

132

106

	Building material industry:
	22.5
	104

	Food industry:
	138.9
	143

	Light industry:
	19.5
	113

	Printing industry:
	1.3
	100


In electric power industry the output of electric energy has increased by 7% compared to 1998. Consumers received electric energy in the amount of 57,8 billion manats from the beginning of 1999 to March of 2000, which is 4% of the total volume of production.

The state concern “Turkmenneft” shipped crude oil in the amount of 912,8 billion manats in 1999, or 95% of the total production, which is by 36% more than in 1998. The SC “Turkmenneft” shipped abroad products in the amount of 680,7 billion manats.

The volume of processed crude oil in oil refining industry decreased by 17,0% in January-December 1999 in comparison with the same span of 1998. The lowered volume of processed oil is linked to drop in delivery of crude oil by the State Concern “Turkmenneft”, since some 75% of hydrocarbon raw materials are exported.

Output of gasoline, burning kerosene, petroleum coke and domestic fuel was higher than last year. Oil products in the amount of 362,7 billion manats or 107% of output (owing to leftovers) was shipped to consumers. Oil products in the amount of some 40 billion manats were exported.

Table 17. Outputs of oil and power complex in the province of Balkan.

	Product
	1999
	1998
	%

	Electric energy, m. KW/hour
	1593.0
	1486.0
	107

	Oil, including gas condensate, thousand tons
	6803.0
	6141.0
	109

	Oil
	6683.0
	6141.9
	109

	Gas condensate
	119.8
	99.1
	121

	Natural gas, m. m3
	4086.3
	4008.7
	102

	Including: Natural
	3461.9
	3355.4
	103

	                Oil gas
	624.4
	653.3
	96

	Initial refining of oil, thousand tons
	4120.7
	4985.5
	83

	Gasoline, thousand tons
	743
	682.3
	109

	Diesel fuel, thousand tons
	1185.0
	1432.8
	83

	Furnace fuel oil, thousand tons
	1348.1
	2063.3
	65

	Petroleum coke, thousand tons
	123.3
	96.8
	127

	Furnace fuel, thousand tons
	186.8
	114.7
	162

	Liquefied gas, thousand tons
	12.7
	17.2
	74

	Kerosene (burning and technical), thousand tons
	104.5
	81.1
	128

	Oil asphalt, thousand tons
	54.9
	56.3
	98


7 Agriculture

As it was indicated above, the province of Balkan has sufficient arable lands for development of farming. All soils, bar sandy, are saline to different extent and composed of heavy deposits. Therefore development of such soils should happen on the background of developed drainage and irrigation with application of land improving measures. Lack of fresh water was hindering agricultural development. However, construction of the Garagum canal, which brings the waters of the Amu Darya to the province of Balkan, has improved the situation to some extent. Firstly, eastern stretches of the province were used for growing cotton, but recently also for growing cereal crops.

Some 60 000 thousand ha were sown with cereals in 1999, of these 30 400 ha in Etrap Serdar, 20 000 ha in Etrap Bereket, 3 500 ha in Etrap Turkmenbashi, 2 500 ha in Etrap Garrykala and 1 800 ha in Etrap Esenguly. Totally, 110,7 thousand tons of grain was yielded in 1999. 

Some 15 046 tons of raw cotton and 4 700 tons of potato were harvested in the same year. Crops of melons and pumpkins also increased. 

Nevertheless, animal husbandry yields the biggest part of farm products. Of 286 billion manats of the total output, 182 billion manats are related to this branch of industry. Major data relating to the state of livestock farming are provided in Tables 18 and 19.

 Table 18. Structure of livestock population in all management categories in the province of Balkan.

	Livestock
	To 01.01.99
	To 01.01.00

	
	Total
	State owned 
	Private 
	Total
	State owned
	Private 

	Cattle
	55347
	4647
	50700
	57309
	5509
	51800

	Sheep and goats
	989348
	251148
	738200
	993382
	288082
	710300

	Camels
	29509
	4809
	24700
	33451
	5751
	27700

	Poultry 
	29038
	1938
	27100
	85746
	3146
	82600

	Horse
	3503
	1203
	2300
	3544
	1344
	2200


Table 19. Outputs of major livestock products.

	Livestock
	To 01.01.99
	To 01.01.00

	
	Total
	State owned 
	Private 
	Total
	State owned
	Private 

	Meat, thousand tons
	19.0
	2.5
	16.5
	21.9
	3.0
	18.9

	Milk, thousand tons
	17.0
	0.9
	16.1
	17.8
	0.9
	16.9

	Eggs, thousand tons
	9.7
	0.01
	9.7
	9.9
	0.01
	9.9

	Karakul, skins
	33.6
	23.2
	10.4
	29.4
	18.5
	10.9

	Wool, thousand tons
	1.5
	0.5
	1.0
	1.6
	0.4
	1.2


8 Fishery and aquaculture

Several periods can be distinguished in development of Turkmen fisheries, which are determined not only with changes in sea regime, but also with introduction of new technologies and methods of fishing.

The first and longest period lasted approximately from 1910 up to 1937. Fishing was carried out predominantly in the coastal areas and mainly included fishing for Caspian roach and carp in the Gasan-Kuli gulf. Caspian roach was prevailing in landings – 50-60%. Its catches reached the peak in 1934 and were equal to 11,09 thousand tons. Therefore catches of carp dropped. In the same time catches of shad were increasing due to introduction of a motor fleet and wide application of drift nets.

The second period comprises 1937-1951 and characterised by a transition from passive coastal fishing to active, away from the shore. Landings of Caspian roach and carp were shrinking owing to reduction of the fodder base and pelagic fishes, such as shad, sprat and mullet supplanted them. Sea zander was on the first place by landing among the greater bony fishes. Mullet, introduced in 1930-1934, formed commercial stocks and was fished. 

Catches of sturgeon were limited in 1942, and entirely stopped in Turkmenistan waters from 1946. Herring took the first place in Turkmenistan fisheries with development of active deep-sea fishing. Its landings increased to 4 thousand tons. Fishing for sprat developed a bit later and it was mainly fished in coastal areas. Its landings increased to 2,16 thousand tons, and consisted only of common Caspian sprat (alamanka), which spends almost a whole year in coastal shoals. 

The third period, which can be counted from 1951, was distinguished with introduction of sprat fishing using electric light. Deep-sea fishing becomes major form of fishing in Turkmenistan sector of the Caspian during this period. This period is characterised by increase of sprat landing from one side and gradual reduction of landing of other fishes i.e. reduction of coastal fisheries. A lot of coastal fishermen camps were closed and a number of fishermen villages vanished. Initially it happened in borderlands, in the south. Almost all fisheries and camps were shut in Gasan-Kuli. Only mullet fisheries and insignificant carp and Caspian roach fisheries in lower reaches of the Atrek remained in Gasan-Kuli due to artificial spawning grounds of Caspian roach erected in 1974. However, landings of these fishes were insignificant and were below 1 thousand ton. Yet, this type of coastal fisheries faded away during last 3 years on account of shallowness of the Atrek and absence of water releases into the sea. 

Then the fisheries on Avaza, Tarta, Djafra, Karshi, Aima and Karabogazgol were winded up. Mullet fisheries in Kyzil-Su and Kinali were shut during last years. Coastal fisheries in Turkmenistan were closed.

1991 is considered to be the beginning of the fourth period. Only deep-sea fishing for sprat using light survived. 

The following fish species refer to commercial (except for sturgeons).

Sprat. The highest landings of sprats were 45-47 thousand tons. Nowadays, landings hardly reach 10 thousand tons. Quotas, given in compliance with the interstate agreement, are allotted at the level of the first figures. For instance, the quota for 1996 was 46,9 tons. In fact, landings were five times lower and there are difficulties with use of even this volume because disrupted seller’s market.

Shad. Shad used to be one of the major targets of fishing. However, in case of resumption of fishing for shads, we will have to quit fishing with drift nets, because of high by-catch of sturgeon youngs. Fisheries will be mainly based on local forms of shads. Stocks of anadromous shads, breeding in the Volga, are severely damaged. Yet, anadromous shads have never played an important role in catches.  Some 80-90% of landings consisted of local forms of shads – West shad, Brazhnikov’s shad and shad.

Fisheries should be sited on spawning runs and on wintering runs in winter. Stocks of local forms of shad, which are in good condition, have not been exploited since 60s. Landings can be quite high. About 4,5-5 thousand tons were caught in coastal zone in best years. However, to achieve this, we should first of all restore coastal fisheries, fishermen camps, landing points, site them in the vicinity of big coastal settlements.  

Sea zander. Fishing for zander was winded up in 70s. Stocks are heavily undermined. However, there are some hopes that its stocks can be restored. Fisheries might be opened, which will use by-catches. 

Mullet. All fisheries closed by themselves. Stocks allow for fishing all along the Turkmenistan coast. There is no limits or quotas for catches of mullets, since its actual stocks are not known. Turkmenistan coast has the most favourable conditions for ranging and fattening. 

Carps.  There is specialised fishing for Caspian roach and carp in the region of Gasan-Kuli. Normal functioning of the Adjiyab spawning complex, for which it should be filled with 60-100m m3 of water in November-June, is a must. Their by-catches can be used in the rest of a year. 

Kutum. Can be fished without limitations.

Crayfishes. Occur along the Turkmenistan coast from the border with Kazakhstan in the north to Cheleken in the south. The highest concentrations occur in bays and lagoons. Fishing for selling at the local market in not profitable. It is necessary arrange export at least to neighbouring countries. Customers from far abroad are also quite interested in acquiring this product.

Table 20. Landings of fish during the period from 1987 to 1996, thousand tons

	Year
	Total landing
	Of these 

	
	
	Sprat
	Carp, Caspian roach and kutum

	1987
	45.1
	44.9
	0.2

	1988
	41.6
	41.58
	0.02

	1989
	44.9
	44.6
	0.3

	1990
	41.1
	40.8
	0.3

	1991
	39.8
	39.6
	0.2

	1992
	30.8
	30.7
	0.1

	1993
	15.0
	14.7
	0.3

	1994
	14.1
	13.8
	0.3

	1995
	8.52
	8.50
	0.02

	1996
	8.57
	8.55
	0.02


“Balkanbalyk” is the fishing organisation, which has vessels like RMS, SRTM, ZMS – equipped with fish pumps and 4 fisheries with boats equipped with cone-shaped nets. However, “fishery” in this case is conditional name. Two of these fisheries don’t even have its own mooring, not to mention any production infrastructure. Two other have their moorings, but in the rest, they are 100% depending on “Balkanbalyk”.  

Landings of sprat reduced by 4-5 times. 8420 tons were caught in 1999. For instance, some 40 thousand tons were caught in 1990. The fleet of “Balkanbalyk” became obsolete and worn-out and should be renewed. There are no shipyards in Turkmenistan. There is only one fish factory, which is located in the city of Turkmenbashi. However, its capacity is restricted from the one hand, from another hand, everything, bar fishes, should be imported from abroad. 

Fish traditionally constitutes major part of the diet of coastal population. Despite all changes in fishing regime and changes in species composition of landings, sprat didn’t become a “national” fish. Its sales are limited with low demand in Turkmenistan. As always, the most popular are carp, Caspian roach, kutum, mullet, shad and sturgeons. This is linked to high development of fish angling. Licensed fishing for bony fishes wit fixed gill nets have developed recently. Thanks to liberalisation of laws, excessive fish caught by fish anglers and those caught by license are now openly sold at markets. Poaching on sturgeons still exists in spite of strict protection. 

Sturgeons are caught only for scientific – research purposes. Limits are allotted in compliance with relevant decisions of the Commission on Bioresources of the Caspian Sea operating in accordance with the interstate agreement. For example, 50 tons (unused) were allocated in 1995, 20 tons in 1996 (actual landing was 29 tons), 20 tons in 1997 (were caught during the first six month).

The peculiarity of the Caspian Sea is that during half-century shaping of the theory and practice of management of biological resources of the sea were based on incontrovertibility of ecological integrity of inhabiting communities and what is particularly important, on possibility of setting up common standards, fishing rules and control over its use on major part of habitats of hydrobionts. We should keep sticking to this approach in future. It is impossible to divide bioresources with frontiers and we should accept as a framework. All negotiations in scope of the Commission on Bioresources of the Caspian Sea should be held with participation of all Caspian littoral states.

Only pilot works on development of aquaculture were conducted in Turkmenistan. There were attempts of the KaspNIRKH, institute located in Astrakhan, to breed sturgeons in cages in the sea, but then all works were mothballed at the initial stage. There were also endeavours of scientists from Leningrad to raise salmons in enclosed immersed cages at abandoned drilling platforms. Although, the study is over, the results are unknown. There were also attempts of the Turkmenbashi (Krasnovodsk) Department of CaspNIRKH to breed mullet fries in appendices of the outfall of the Thermoelectric Power Plant. The research had insufficient theoretical and practical substantiation; nevertheless, the results of the research were published. 

The natural and climatic conditions of eastern coast of the Caspian provide broad opportunities for the aquaculture. We only need experts in aquaculture and funding.

9 Transportation 

The coastal zone of Turkmenistan is provided with all types transportation, which is ascribed to industrial development of the province of Balkan.

A railroad is connecting the city of Turkmenbashi with centers of other regions. Construction of the planned railway line to Kazanjik-Kyzilkaya and Turkmenbashi-Bekdash-Kunyaurgench is of high importance. Establishment of a new transport corridor, from the north to the south to Yeraliyevo (Kazakhstan)-Turkmenbashi- Kazanjik-Kyzil-Atrek with access to railways of Iran, will form a new shortest link connecting Europe with Iran. Bringing of the transit corridor into operation will increase capacity of internal conveyances by 1,5-2 times. Besides, the ferry crossing Turkmenbashi-Baku provides access to railways of Trans-Caucasia and to European countries through them. 

The airport of Turkmenbashi is the second biggest after that of Ashghabad and is able to receive aircraft with cargo-carrying capacity, what makes it more competitive than other large airports for transit planes and for dispatch of bulk freights by air.   

The biggest seaport at Turkmenistan coast of the Caspian Sea is located in the city of Turkmenbashi. This port is used for shipping (oil and oil products, containers, dry substances, etc.), fisheries, and for passenger and vehicle transportation (ferry).

The port in the city of Cheleken – mooring for supporting oil exploration vessels, port Aladja in Southern-Cheleken bay – provides services for oil tankers and dry cargo ships, port in the settlement Bekdash – provides maintenance for dry cargo ships, and port in the settlement Okarem – provides maintenance for oil tankers refer to smaller seaports.

At present, the vessels belonging to Turkmenistan Shipping Company have direct connections with Mediterranean and Baltic Sea ports. The main routes within the Caspian Sea include: Tukmenbashi – Baku, Tukmenbashi – Astrakhan, Tukmenbashi – Bender-Anzely, Cheleken – Bender-Anzely.

Table 21. Capacity of shipment by different transport, thousand tons

	Conveyance
	1999, thousand tons
	% compared to 1998

	Shipment by all means of transportation, thousand tons
	33592
	-

	Rail transport 
	2105.0
	98.2

	Road transport
	24315.4
	-

	Maritime transport
	145.9
	104.9

	Pipeline transport
	7026.5
	103.5

	Airborne transport
	0.08
	35.6


 Table 22. Freight turnover and passengers transportation with different means of transportation

	Conveyance
	1999
	% compared to 1998

	Freight turnover of all means of transportation (bar maritime) m tons/km. 

Of these:
	2644.37
	-

	Automobile  
	620.3
	-

	Including:

· Public transportation

· business vehicles
	79.1

541.2
	96.3

-

	Pipeline 
	1105.0
	98.1

	Airborne
	0.07
	4.09

	Rail
	919.0
	83.8

	Passenger transportation with all means, thousand people

Of these:
	112509.15
	-

	Rail 
	146.0
	45.5

	Automobile
	112345.3
	-

	Including:

- public transportation
	32497.4
	78.2

	- business vehicles
	79847.9
	-

	Maritime 
	6.25
	91.6

	Airborne
	11.6
	14.5


Asphalt-covered roads of category 1 connect all major settlements with each other. The total length of roads makes 2850km. Presently, the road Ashghabad-Turkmenbashi is under reconstruction. Reconstruction of other asphalt-covered roads is planned. 

The pipelines of the province of Balkan have transported 38% of the total volume of pumped oil and gas in Turkmenistan. The gas pipeline Korpedje (Turkmenistan) – Kurt-kui (Iran) was opened in the end of 1997. 

In general, the region has great potential for development of transportation, which is not fully employed currently. Data on freight turnover, capacity of shipments and passenger transportation are provided in Tables 21 and 22.

Development of market economy fosters growth of conveyances by road, predominating in the total capacity of shipment – 72%. However, pipelines are prevailing in the total freight turnover – 42%. 

The share of automobiles in passenger conveyance and passenger turnover is high (correspondingly 99,8% and 97,1%).

Recently, the process of re-distribution of cargo and passenger automobile transportation has been taking shape toward increase in use of own vehicles of a company, organisation or entrepreneurs, especially for short hauls.  Oftern enterprises of non-transport ministries use their conveyances not only for their own purposes but also serving to other companies or local population on the commercial basis.

Financial results of transport ministries for 11 months of 1999 are as follows:

	Organisation
	Number of enterprises
	Income, billion manats

	Ministry of Auto-transport
	7
	4417.1

	Bureau “Turkmendenizyellari”
	1
	17702.9

	National agency “Turkmenkhovayellari”
	1
	21829.5


10 Social and economic indices

Economic indices were higher in a number of industries in the province of Balkan. The following information provides a general picture of living standard.

Average monthly commodity circulation per person is 95,3 thousand manats. The highest commodity circulation is attributed to the cities of Balkanabad and Turkmenbashi – 183 and 137,2 thousand manat correspondingly. The lowest commodity circulation is in the south of the province of Etrap Esenguly – 11,8 thousand manats. Such a big difference is ascribed to concentration of unofficial markets in big cities, where rural population is shopping. 

Prices for food products had a higher growth rate in the consumer sector of the economy in 1999. At large, prices were hinging on market saturation, demand, seasonal changes and purchasing power of the population. 

In average, money income of one family amounted to 697 thousand manats per month in1999. Incomes from personal ancillary crafts constituted 3,1% of the total money income. 

Money expenditures for 1999 increased by 1,1 times compared to 1998. The major money expenditures were used for purchasing food, constituting 67,0% of the total expenditures. Some 90% of the total sum of consumer expenditures were used in the private sector.

Expenditures of the population rose mainly owing to growth of the volume of purchases and payment for services, and increase of prices for commodities and services. They made 95,6% of the general volume of money expenditures. They increased by 1,1 times compared to 1998. 

Expenditures of the population for procurement of alcoholic drinks worked out at 1,7% of the total expenditures in 1999. 

Expenses on binding payments and fees made 3,9% of the total sum of expenditures. Compared to 1998, they dropped by 1,6 times. 

Balance of money incomes and expenditures of the population showed an excess of incomes over expenditures in 1999, i.e. part of the monetary stock remains in hands.

The peculiarity of the province of Balkan is that the level of consumption of fresh water here is considerably lower than in other provinces. This is due to almost total lack of natural sources of fresh water. 1,1 billion m3 of water were consumed in the province of Balkan in 1998, of 20,1 consumed in general in Turkmenistan.  However, one should anticipate a further rise of freshwater consumption after completion of the last branch of the Karakum canal – Bereket-Etrek, 165 km and development of new lands.

85% of the total consumed water is used by agriculture and the rest by the population and industries. In average, daily water consumption per head in cities is about 150 litres, in the same time this figure lowers to 60-80 litres in rural areas.

Owing to the freshwater deficiency, the local population is often using slightly and moderately mineralised groundwater, without treatment. Except for bad taste, the water from well can be the source of viral contamination.

Presently, seawater desalination is highly topical. Projects on construction of desalinating facilities in the cities of Turkmenbashi, Bekdash and Khazar have been prepared.

Usually, effluents of sewerage, after mechanical treatment in settling tanks, are discharges to filtration fields. Sometimes, sewage waters are discharged into the sea because of accidents in sewerage systems in coastal localities. This was observed in the cities of Tukmenbashi, Bekdash and Khazar. This situation was caused by the sea level rise flooding sewerage systems. Solid wastes are disposed to dumps located outside a settlement.

11 Possible environmental risks

Possible environmental risks include:

· Air pollution, ensuing construction of new plants, increase of transportation both terrestrial and airborne;

· Land deterioration, which resulting from construction of a railway Turkmenbashi-Bekdash and from an increase of livestock, grazed in rangeland;

· Water pollution in areas adjacent to cities and in the vicinity of oil fields;

· Extinction of some species of flora and fauna as a corollary of the above reasons and of poaching; and

· Persisting high level of infectious diseases under continued lack of fresh water.

Institutional and administrative planning

1 Administrative division and subordination

Functioning of local authorities is based on the actual Constitution of Turkmenistan. In compliance with the Law on khakims (governor/mayor) of 24 November 1995, khakims of provinces, etraps and cities are exercising executive and directive powers in Turkmenistan. The Mejlis (Parliament) of Turkmenistan approved the Law “On order of resolving issues of administrative/territorial arrangement of Turkmenistan”. In accordance with this law, the lowest level of administration is gengeshlik, which can comprise several oba (small village).

The whole Caspian coast of Turkmenistan is part of the province of Balkan, with the administrative centre in the city of Balkanobad. The total area of the province is 138 500 km2. 

In turn, the province of Balkan is divided into 6 etraps:

· Bereket, centre in the city of Bereket

· Garrygala, centre in the city of Garrygala

· Serdar, centre in the city of Serdar

· Etrek, centre in the settlement Etrek

· Turkmenbashi, centre in the settlement Turkmenbashi

· Esenguly, centre in the settlement Esenguly

And 5 cities equated with etrap:

· Khazar

· Gumdag

· Turkmenbashi

· Balkanabad

· Serdar

And to two territories reporting to khakimliks of the cities of Khazar and Balkanabad.

Etrap Turkmebashi, territories under authority of khakimliks of the cities of Khazar and Balkanabad and etrap Esenguly are located on the Caspian coast.

The biggest inhabited localities situated on the Caspian coast include: cities – Bekdash, Turkmenbashi and Khazar; and settlements – Turkmenbashi and Esenguly. 

2 Local authorities

Local authority is an independent system constituting of several levels such as city, gengeshlik (comprising several oba), oba (village council) and public territorial bodies.  The administration system has a vertical structure, with gengeshlik in the bottom. Gengeshlik elects archyn, who governs affairs of gengeshlik and reports to it. Gengeshs (members of gengeshlik) follow principles of legality, power sharing, and transparency, and are not restricted with administrative subordination.

Gengeshs are empowered with the following authorities:

· Determining major directions of economic, social and cultural development of their territories;

· Approving local budget and reporting on its execution;  

· Determining local taxes and payments, and order of levy;

· Management of natural resources and protection of environment; and

· Other current issues.

After discussion and approval of any decision, archin should submit them for consideration of relevant Khakimlik, where depending on the nature of the issue, they either can be solved on the spot, or transferred to the administration of the province of Balkan. In case, when the tasks are too complicated, they can be considered at the meeting of the Cabinet of Ministers of Turkmenistan.

Administrative management in etraps and cities happens in the same way – whatever can’t be resolved on a local level is passed for consideration of khakimlik of the province of Balkan. If necessary it can be further passed to the Cabinet of Ministers.

There are two public environmental organisations at the considered territory: territorial branch of the Nature protection society of Turkmenistan and independent ecological club.

3 Public participation in development of plans and measures for use of natural resources and environmental protection.

Presently, Turkmenistan has ratified the Convention on access to information, public participation in decision-making and access to justice, concerning environmental issues (date of ratification – 15 September 1999). Provisions of this Convention are applied to the whole territory of Turkmenistan, including the coastal zone. 

Now, a hearing is convoked, with participation of experts in this field and stakeholders, under commencement of construction and exploration, development of a field and other works, posing threat to the environment. A protocol, which includes all comments on a submitted project regarding possible environmental hazards and ways to prevent them, is compiled based on results of a hearing. Then the protocol is passed to the Ministry for Nature Protection of Turkmenistan, where precise instructions to this project will be provided taking into account proposals pointed out in the protocol. In case, the implementing organisation refuse taking measures for resolving contradictions, then the issue will be decided by the Cabinet of Ministers of Turkmenistan.

As it was indicated above, there are two non-governmental environmental organisations at the considered territory. Amateur environmental club “Lalezet” was founded in 1999, mainly disseminating information among local population. In the same time, the Turkmenbashi branch of the Nature Protection Society of Turkmenistan can co-operate with local authorities, and through its head organisation with authorities at the higher level.

4 Environmental legislation

4.1 National laws

In accordance with the Constitution of Turkmenistan, adopted in 18 May 1922 (article 78), Cabinet of Ministers is entitle to direct economic and social development and environmental management and protection. In the same time, the Cabinet of Ministers supervises activities of governmental agencies, which are responsible for various issues, such as environmental protection and public health, preservation of the vegetable and animal world, use of natural resources and so on. These are:

· Ministry for Nature Protection

· Ministry for Public Health and Medical Industry

· Ministry for Water Management

· State Committee on land use and management, and land reforms

· State Committee on Fisheries

· Chief State Inspectorate on standardisation, metrology, protection of mineral resources and safe operations in national economy of Turkmenistan

· State Corporation “Turkmengeology”

Branches of the above agencies are functioning at the territory of the province of Balkan. In the compliance with Article 86 of the Constitution of Turkmenistan, local authorities in provinces and districts are responsible for measures on natural resource management and environmental protection on. The following laws regulating their activities:

· Law on protection of the environment (1991)

· Law on mineral resources (1992)

· Law on protection and management of plant life (1993)

· Law on environmental expertise (1995)

· Law on air protection (1996)

· Law on hydrocarbon resources (1996)

· Law on protection and management of animal life (1997)

· Law on increasing responsibility for environmental offences (1991)

· Law on state specially protected areas (1992)

· Law on labour protection (1993)

· Land code of Turkmenistan SSR (1990)

· Sanitary code of Turkmenistan (1992)

· Forestry code (1993)

· Decree of President of Turkmenistan # 1092 of 31.12.92 “On tax for use of mineral resources”

·  Decree of President of Turkmenistan # 94 of 26.02.91 “On land allocation for construction and farming”

· Decree of President of Turkmenistan # 304 of 08.07.91 “On measures for fundamental improvement of environmental situation in the basin of the Caspian Sea”

Mejlis (Parliament) is the legislative body of Turkmenistan. Mejlis can entitle President with the right to issue laws on certain issues with binding following approval. The right of legislative initiative belongs to President, deputies and Cabinet of Ministers. According to formed practise, all environmental laws, as well as laws related to public health, are submitted to one of the five committees of Mejlis via the Cabinet of Ministers.

Economic and environmental instruments are determined by Decrees of President of Turkmenistan and decrees of the Cabinet of Ministers, and provisions on Ministries and agencies, methodologies, orders, etc. Namely:

· “On payment for land use by non-agricultural enterprises, companies and organisations of the Turkmenistan SSR, 1991”

· “On tax for use of mineral resources”

· “List of enterprises, associations and organisations exploitation of mineral resources and charged taxes for use of mineral resources and rates of taxes” (1992)

A number of environmental laws were prepared or are in the pipeline including:

· Water code

· Law on continental shelf

· Law on protection and management of animal life

· Law on fishing

Law “On protection of the environment” was amended and added in regards to legal and social protection of the personnel of governmental agencies on environmental protection. 

Enforcement of the environmental legislation is provided by a number of ministries and agencies, and also by law-enforcement agencies. Delimitation of control is determined by both the effective legislation and provisions on these ministries and agencies, approved by President of Turkmenistan. Particularly, the Ministry for Nature Protection, according to relevant provisions, is a special authorised agency in the field of environmental protection. Both provisions and intro-governmental agreements regulate relations of agencies responsible for environmental protection. Such an agreement on delimitation of functions was concluded between the Ministry for Nature Protection and Ministry for public health and medical industry of Turkmenistan. Overall state control over enforcement of environmental legislation is carried out by Public prosecution office of Turkmenistan. The Law «On protection of the environment» (Section XI), Sanitary Code (Section XII), Law “On mineral resources” (Section VI), Land Code, Code of Turkmenistan “On administrative offences”, Law “On increasing responsibility for environmental offences” and Law “On amendments and additions to the Code on administrative offences” (1994) regulate environmental responsibility.

Administrative responsibility for violation of environmental legislation and compensation for damage from violation of environmental legislation is determined in the following cases: incompliance with standards and norms, refusal to pay for use of resources, emissions and discharges, environmental pollution, exceeding environmental capacity of a territory (including import of environmentally dangerous products), failure to take necessary actions for restoration of the environment, etc.

Criminal responsibility for violation of environmental legislation is stipulated by the Criminal Code of Turkmenistan – p 255 “Water, land and air pollution”; p 255 “Sea pollution with substances detrimental to human health and animal resources of the sea or with other waste and materials”.

4.2 International agreements

In regards to international agreements, Turkmenistan is partaking in the following international conventions:

· Vienna Convention and Montreal Protocol for the protection of the ozone layer (1994)

· UN Framework Convention on climate changes (1995)

· UN Convention on Desertification (1995)

· UN Convention on Biodiversity (1996)

· Basle Convention on the Control of Transboundary Movement of Hazardous Wastes and Their Disposal (1996)

4.3 Guidelines

In correspondence with requirements of Article 16 of the Law “On protection of the environment”, designing, siting, construction, reconstruction, expansion, upgrade of plants, installations and other objects, bringing in exploitation, exploitation and winding-up should be carried out with compulsory requirement of environmental safety. Therefore each project or proposal should be accompanied with environmental impact assessment (EIA) conducted by developer. EIA should contain analysis, summary and information dissemination on such an impact, as well as necessary measures for environmental protection.

The Ministry for Nature Protection of Turkmenistan developed in 1999 and approved in 2000 guidelines for environmental impact assessment complying with the Law “On state environmental expertise”. Development of the instrument was carried out in frames of the National Programme on environmental protection, implemented by the Government of Turkmenistan in conjunction with UNDP.

The following activities are subject to EIA:

· All types of project (including projects of governmental and international programs) documentation on development and location of production forces of Turkmenistan;
· Feasibility studies (calculations), projects aimed at construction and demolishment of facilities and installations, including that of joint ventures;
· Guidelines regulating economic activity in free economic zones;
· Documentation for creation of new equipment, technologies, materials and substances, including that imported from abroad;  and
· Drafts of legislative, directive, legal, instructive, methodological and technical documents, regulating use of nature.
Environmental standards include:

· Maximum permissible concentrations of contaminants;

· Maximum permissible emissions and discharges of contaminants into the ambient environment; and

· Maximum permissible levels of noise, electromagnetic radiation and other detrimental physical impacts, and levels of radiation hazard, sanitary norms and regulations, and hygienic standards.

Presently, the environmental guidelines of the former USSR are in effect at the territory of Turkmenistan, in compliance with the agreement of countries that participated in “Agreement on harmonisation in the fields of standardisation, metrology and certification” from 12 March 1992. In the same time, on the basis of Sanitary Code of Turkmenistan, the Ministry for Public Health and Medical Industry in some cases can change norms of maximum permissible concentrations of pollutants in natural objects.

5 Mechanism of planning use of natural resources

Economy of Turkmenistan is focused on increase of the share of local raw materials and food resources in industrial production, which is mentioned in the Development Programme of Turkmenistan till 2002. Besides, the budget of Turkmenistan is filled mainly from incomes from supply of hydrocarbons to the world market. Hence, the further wellbeing of the country hinges on development of the mining industry and agriculture. In the same time the main stress in investment policy is placed on the combination of development of both export-orientated and import-replacing productions. This leads to intense development of land resources, mineral resources, construction of plants and factories and development of transport communications, which result in worsening environmental conditions.

Due to this planning of use of natural resources is centralised, which facilitates control over environmental situation.

Certain Ministries and offices prepare yearly plans of exploitation of natural resources based on the Development Programme of Turkmenistan. These plans should take into consideration all environmental norms, such as presence of protected zones, observation of quotas for catches, non-exceedance of maximum emissions, capacity for waster utilisation, etc. Then these plans are considered in the Cabinet of Ministers of Turkmenistan, where they are corrected, endorsed and directed for execution.

Relevant inspectorates control all works, related to use of natural resources, and administrative measures are imposed on an organisation or a natural person in case of any incompliances with environmental requirements. In some case, infringers are demanded to restore the inflicted damage.

The State Commission on Emergency Situations under the Cabinet of Ministers of Turkmenistan assumes control in case of an emergency situation. There are branches of the Commission on emergency situations and protection of the population in the city of Balkanabad and in centres of etraps. Under emergency situations all actions are taken on the bases of the existing plans of joint actions. 

Conclusions on priority issues

1 Use of natural resources and their depletion

Presently, natural resources in the coastal zone of Turkmenistan are underemployed. This was first of all due to historical background. Major settlement started in the middle of 19th century, but it wasn’t dangerous for the natural environment. Even by the end of 20th century the population of this area was lesser than in other populated areas of Turkmenistan. Conditions of the ambient environment also were hindering development of farming, oil and gas fields were exploited at the limited territory, which has been alleviating impact on the environment.

From the other hand, development of industry, transportation, sprawl of urban areas couldn’t help influencing on an environmental situation. One of the oil refining plants created a huge dead zone because of discharging waste into one of lagoons of the Turkmenbashi bay. Emissions of burnt associate gas pollute the air, exacerbating air pollution caused by vehicles.

Except for man-made influence, the coastal zone also suffers from natural reasons, such as perennial water level fluctuations, resulting in changes of coastal landscapes, habitats of some representatives of flora and fauna. The local population has to adjust to new conditions; this leads to additional expenses. 

In general, the state of environment in the coastal zone of Turkmenistan is not in critical condition and there are reserves for sustaining it and in some cases for improving.  However, it is necessary both to stick to the policy of development of the national economy taking into account environmental requirements and to render financial assistance to such activities.

2 Water contamination and its quality

The most polluted stretches of the Caspian at the territory of Turkmenistan are the Turkmenbashi gulf, since it is an enclosed area, the water exchange is lagged and process of self-purification of water takes more time, and waters west of the peninsula Chelken, where development of oil fields is under way.

The main pollutants are sewage, oil products, getting into water from worn-out oil pipelines, oil reservoirs, and ballast waters discharged by tankers. Also pollution caused by a water level rise, from inundation of coastal areas. Thus, the priority measures for prevention of further sea pollution shall include replacement of communal and oil communications and more stringent control over oil tankers.

Water quality monitoring network shall be extended, including not only coastal areas, but also open sea.

3 Human health

There is a quite high rate of intestinal-infectious diseases at the considered territory. This happens due to disobidience with sanitary norms for lack of freshwater, insufficient development of communal utilities, especially in rural areas. Resolution of these problems can positively influence on human health in the region.

4 Biodiversity

The main threat to biodiversity both onshore and offshore can be posed directly by human activities and indirectly by invasion of exotic living organisms resulting from unintentional human activities. For example, advent of stickleback and mnemiopsis leads to deterioration of marine fauna, reduction of population of sprat, herring and zander. At present, it is necessary to conduct special researches on reduction of influence of invaders on marine ichthyofauna. 

5 Legislation on coastal protection and management

There are no laws relating particularly to coastal zone since legally the coastal zone of Turkmenistan has not been demarcated. Laws and regulation applying to the rest of the territory also apply to the coastal zone. 

6 Public participation in planning and management

The existing public organisations and in general the population have possibilities to advise to governmental agencies. However, activity of the population is insufficient for solution of precise tasks.

7 Administrative and managerial capabilities

The current policy of Turkmenistan is headed toward addressing economic goals and its implementation occurs under centralised management, i.e. local administrations have insufficient independence in management of their territories.
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Attachment 1
List of new geographical names at the territory of the province of Balkan

	Old name
	New name

	Gasan-Kuly
	Esenguly

	Janga
	Turkmenbashi

	Kasanjik
	Bereket

	Kyzil-Atrek
	Etrek

	Kyzil-Arvat
	Sardar

	Krasnovodsk 
	Turkmenbashi

	Krasnovodsk bay
	Turkmenbashi bay

	Kuly Mayak
	Guvly Mayak

	Nebit-Dag
	Balkanabad

	Okarem
	Ekarem

	Cheleken
	Khazar


Attachment 2
Species composition and population of waterfowls and shore-birds 
	#
	Species
	Total population, thousands
	System of bays Tukmenbashi-Northern Cheleken (Centre), thousands
	Tarta-Bekdash (North), thousands
	Cheleken-Gasan-Kuly (South), thousands

	1.
	Black-throated diver (Gavia arctica L.)
	98
	51
	-
	48

	2.
	Big grebe (Columbus auritius L.)
	216
	171
	-
	45

	3.
	Red-necked grebe (Columbus griseigena Bodd.)
	14
	14
	-
	-

	4.
	Black-necked grebe (C.caspicus Habliz.)
	3897
	3410
	427
	10

	5.
	Little grebe (C. Ruficollis Salv.)
	1034
	124
	11
	899

	6.
	White pelican (Pelicanus onocrotalus L.)
	21
	21
	-
	-

	7.
	Cormorant (Phalacrocorax carbo L.)
	2170
	1470
	600
	100

	8.
	Bittern (Ixobrychus minutus L.)
	18
	18
	-
	-

	9.
	Little bittern (Ixorychus minutus L.)
	176
	-
	-
	176

	10.
	Greate white egret (Egretta alba L.)
	95
	85
	1
	9

	11.
	Little egret (E. garzetta L.)
	16
	-
	-
	16

	12.
	Grey heron (Ardea cinerea L.) 
	485
	19
	7
	199

	13.
	Purple heron (A. purpurea L.)
	27
	16
	11
	1

	14.
	Spoonbill (Platalea leucoroda L.)
	7
	7
	-
	-

	15.
	Glossy ibis (Pigadis falcinellus L.)
	11
	11
	-
	-

	16.
	Greater flamingo (Phoenicopterus roseus Pallas)
	8670
	8100
	-
	570

	17.
	Mute swan (Cygnus olor Gmelin)
	
	
	
	

	18.
	Whooper swan (C. Cygnus L.)
	10
	30
	80
	-

	19.
	Greylag goose (Anser anser L.)
	1572
	1380
	192
	-

	20.
	Shelduck (Tadorna tadorna L.)
	1034
	124
	11
	899

	21.
	Ruddy shelduck (Tadorna ferruginea Pall.)
	980
	420
	48
	412

	22.
	Mallard (Anas platyrhynchos platyrhynchos L. )
	36630
	9100
	27300
	230

	23.
	Teal (Anas crecca crecca L.)
	12980
	1216
	480
	11284

	24.
	Garganey (A. guerguedula L.)
	10700
	970
	130
	9600

	25.
	Gadwale (Anas strepera L.)
	162
	-
	-
	162

	26.
	Wigeon (Anas penelope L.)
	1377
	417
	-
	-

	27.
	Pintail (A aculta L.)
	4800
	2100
	270
	2430

	28.
	Shoveler (A clypeata L.)
	10
	10
	-
	-

	29.
	Red-crested pochard (Netta rufina L.)
	53800
	39000
	14800
	-

	30.
	Pochard (Aythya ferina L.)
	32521
	9800
	22700
	21

	31.
	Tufted duck (A. fuligula L.)
	33730
	5100
	28000
	630

	32.
	Scaup (A. huroca Guld.)
	1150
	-
	-
	1150

	33.
	Long tailed duck (Authya marila L.)
	10
	10
	-
	-

	34.
	Smew (Mergus albellus L.)
	1800
	-
	1800
	-

	35.
	Red-breasted merganver (Mergus serrator L.) 
	7
	-
	-
	7

	36.
	Goosander (M. merganser L.)
	554
	80
	380
	94

	37.
	White-headed duck (Oxyura leucocephala Scop)
	84
	84
	-
	-

	38.
	Velvet scoter (Oidemia fusca L.)
	7
	7
	-
	-

	39.
	Coot (Fulica atra L.)
	83430
	31000
	9800
	42630

	40.
	Moorhen (Gallinula chloropus L.)
	525
	-
	-
	525

	41.
	Water rail (Rallus aguaticus Zar.)
	181
	-
	-
	181

	42.
	Baillon’s crake (Porzana porzana L.)
	96
	-
	-
	96

	43.
	Golden plover (Charadrius apricarius L.)
	11
	-
	-
	11

	44.
	Lapwing (Vanellus vanellus L.)
	43
	-
	-
	43

	45.
	Sociable plover (V. Gregarius Pall)
	6
	6
	-
	-

	46.
	Kentish plower (Charadrius Alexandrinus L.)
	2430
	1050
	275
	1005

	47.
	Caspian plover (Ch. Asiaticus Pall)
	270
	75
	35
	160

	48.
	Little ringed plover (Ch. Curonicos Gmelin)
	17
	8
	3
	6

	49.
	Smaller sandplover (Ch. Leschenaultiin lesson)
	12
	5
	3
	4

	50.
	Ringed plover (Ch. Hiaticula Lowe)
	21
	14
	5
	2

	51.
	White-tailed plover (Vanellus leucurus licht)
	5
	5
	-
	-

	52.
	Black-winged stilt (Himantopus himantopus L. )
	2480
	1230
	625
	525

	53.
	Avocet (Recuvirostra avicetta L.)
	19
	9
	2
	8

	54.
	Oystercatcher (Haematopus ostralegus L.)
	27
	14
	8
	5

	55.
	Greenshank (Tringa nebularia Gun)
	2100
	900
	650
	55

	56.
	Redshank (Tringa totanus L.)
	386
	121
	-
	265

	57.
	Spotted redshank (T. Erythripus Pall)
	90
	-
	-
	90

	58.
	Fidder (T. Hypoleucos L.)
	154
	-
	-
	154

	59.
	Wood sandpiper (T. Qiareola L.)
	85
	-
	-
	85

	60.
	Red-necked grebe (Phalaropus lobatus L.)
	1700
	840
	210
	650

	61.
	Turnstone (Arenaria interpres L.)
	2700
	420
	50
	1230

	62.
	Ruff (Philomachus pugnax L.)
	813
	-
	-
	813

	63.
	Dunlin (Calidris alpina L.)
	130000
	70000
	2000
	58000

	64.
	Snipe (Capella stenura Bon)
	544
	24
	-
	520

	65.
	Jack snipe (Lymnocryptes minima Br.)
	20
	20
	-
	-

	66.
	Curlew (Numenius arguata Brehm)
	60
	25
	10
	25

	67.
	Black-tailed godwit (Limosa limosa L.)
	120
	16
	38
	66

	68.
	Collared pratincole (Glareola pratincola L.)
	1700
	430
	-
	1270

	69.
	Herring gull (Larus argentatus Pall)
	4970
	2700
	94
	2270

	70.
	Common gull (L. Canus heinei Hom)
	314
	-
	-
	314

	71.
	Great black-headed gull (L. Ichthyaetus Pall)
	3
	3
	-
	-

	72.
	Black-headed gull (L. Rudibundus L.)
	35
	5
	-
	30

	73.
	Sea petral (L. Giney Breme)
	1022
	77
	-
	945

	74.
	Little gull(L. minutus Pall)
	1100
	620
	300
	180

	75.
	Whiskered tern (Chilidonias hibrida Pall)
	85
	10
	-
	75

	76.
	Black tern (Ch. Nigra L.)
	12
	-
	-
	12

	77.
	Common tern (Sterna hhirunda L.)
	2900
	1730
	43
	127

	78.
	Little tern (S. Albifrons Pall)
	2170
	340
	245
	1585

	79.
	Sandwich tern (S. Sadvicensis Lat)
	4720
	2150
	630
	1940

	80.
	Gull-billed curlew (Geloochelidon nilotica Gmelin)
	360
	28
	40
	292

	81.
	Caspian tern (Sterna tschegrava L.)
	70
	70
	-
	-

	82.
	Kingfisher (Alcedo atthis Madar)
	12
	12
	-
	-

	83.
	Pied wagtail (Motacilla alba L.)
	900
	700
	-
	200

	84.
	Yellow wagtail (M. flava L.)
	780
	320
	-
	460

	85.
	Reed bunting (Embiriza schoeniclus L.)
	1380
	430
	-
	950

	86.
	White-tailed eagle (Haliaeetus albicilla L.)
	65
	28
	37
	-

	87.
	Marsh harrier (Circus aeruginosus L.)
	1730
	430
	-
	1300


Attachment 3
Taxonomic composition of invertebrates of the Caspian Sea
	Taxon
	Number of species

	Type - Protozoa
	

	Class – Sarcodina 
	

	Subclass – Rhizopoda
	10

	Order  - Foraminifera
	18

	Subclass – Helizoa
	2

	Class - Mastigophora
	600

	Class – Ciliophora
	460

	Type – Porifera
	4

	Type – Coelenterata
	5

	Type – Plathelmintes
	

	Class – Turbellaria
	29

	Type – Nemathelminthes
	

	Class – Nematoda
	78

	Class – Rotatoria
	67

	Type – Nemertini
	1

	Type – Annelides
	

	Class – Polychaeta
	7

	Class – Oligochaeta
	31

	Class – Hirudinea
	3

	Class  - Crystacea
	

	Order – Cladocera
	55

	Order – Copepoda
	41

	Subclass  - Cirripedia
	2

	Subclass – Ostracoda
	46

	Order – Mysidacea
	20

	Order – Cumacea
	18

	Order - Isopoda 
	2

	Order – Amphipoda
	74

	Order – Decapode
	2

	Class – Insecta
	

	Family - Chironomidae 
	8

	Family – Ceratopoginidae
	1

	Type  - Mollusca 
	118

	Type – Bryozoa
	6


