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 Introduction

The Coastal Profile of the Kazakhstan part of the Caspian Sea was prepared in frames of the Caspian Environment Programme (CEP), aimed at improvement of integrated coastal zone management and preservation of peculiar coastal ecosystem, including waters of the Caspian Sea, under a drastic increase of development of hydrocarbons, mineral and biological resources.

The Caspian region is marked with highly diverse animal and plant world, birds and fishes. Many of these are included into the Red Book of the Republic of Kazakhstan.

Unique oil and gas fields (Tenghiz, Eastern Kashagan, etc.) attract attention of national and foreign companies to the Kazakhstan coast of the Caspian Sea.

Construction of new transport communications is under way. Construction of new processing complexes is planned. 

In the same time, sharp continental climate, sparse vegetation, development of oil and gas fields with flawed technologies for more than one hundred years and related pollution of all environmental areas exacerbated the environmental situation in the Caspian region.

1. Physical Environment

1.1. Geographical scope and boundaries

The Atyrau and Mangistau provinces of Kazakhstan are situated at the shore of the Caspian. The total area of these provinces amounts to 28 427,3 thousand ha or 10,4% of the territory of the Republic of Kazakhstan. Both provinces are borderlands.

The Atyrau province is situated in western part of Kazakhstan, at the frontier with Russia. Its total area is 118,6 thousand km2. The five districts (Kurmangazy, Isatay, Makhambet, Makat, and Zhilioy), out of seven, are bordering with the Caspian Sea.

The Mangistau province, bordering at the south with Turkmenistan, is situated in the south-west of the Republic. Its total area is 165,6 thousand km2. All four administrative districts (Beyneus, Tubkaragan, Mangistau, and Karakiyan) are bordering with the Caspian. There are 3 towns in the province, including the administrative centre, the city of Aktau.

The length of the Kazakhstan part of the Caspian shoreline is 2 320 km, including 1 500 km of the Atyrau province (pic.1).

1.2. Physical Geography

1.2.1 Geology

The geological structure of the Kazakhstan part of the Caspian coast is determined by the two major structural elements – Ciscaspian depression in the north and Turan platform.

The Ciscaspian depression is the part of the Russian continental plateau with the most depressed fundament. 

A thick sedimentary mantle of the Ciscaspian depression is divided into subsalt, saline and supersalt complexes. 

The subsalt complex consists of Devonian and Carboniferous deposits, and mainly composed of terrigenous formations with thick carbonaceous series in an upper part of the section. The thickness of the complex reaches 5-6 km.  Immense hydrocarbon deposits of Tenghiz, located at western coast, are attributed to carbonaceous deposits formed in the Carboniferous period. The total oil bearing area constitutes 226,37 thousand km2. The vast Eastern-Kashagan oil filed, located at shelf in shallow water areas of the Caspian Sea, 70 km south-east of Atyrau, was also discovered in carbonaceous deposits formed in the Carboniferous period.  

The saline complex of Early Permian Kungur layer is also composed of rock salt with dolomite, anhydride, chloride and sulphate, and terrigenous sandy-clayey rocks. The primary thickness of halogen formations is 2-3 km. Originally deposits of the complex occurred with layer arrangements. In time, under the pressure of the weight of superior rocks, the saline rocks began to uplift closer to day surface, forming salt bars, stocks and domes. The height of the salt uprise reaches 7 km, partially or entirely breaking strata situated higher up.

The supersalt complex consists of Upper Permian – Neogene deposits and Quaternary sediments. They are composed of shallow water, coastal and lagoon-continental clays, sandstone, marl, sand and silt. They are heavily displaced at the arch and sides of saline masses, forming elevations over salt domes and troughs in between domes. The deposits formed during Cretaceous, Jurassic, and rarely Permian-Triassic periods are oil bearing. Gas deposits are attributed to Neogene deposits. 

Practically, Quaternary deposits, consisting of sandy-detrital-clayey formations that accumulated during recent transgressions of already isolated basin, are occurring horizontally.   

Figure 1 Kazakhstan Coast of the Caspian Sea
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1.2.2 Seismicity 

Seismic activity in the Northern Caspian is not high. Southern-eastern part of the Caspian Sea and adjacent areas, located north of the Turkmen-Subcaucasian abyssal fracture, are relatively stable and according to seismic zoning of the former Soviet Union, these areas refer to zones with seismicity less than 6.

However, the bed of the Caspian Sea is a tectonic basin. The Caspian is divided by borders of platforms, which are consistent with sills separating various parts of the Caspian from each other. From tectonic view, the border between the Middle and Southern Caspian is more active. Majority of earthquakes was observed along geo-sutures on the border between the Middle and Southern Caspian, where the tectonic tension is released. Echoes of earthquakes, occurring in Caucasus and in southern part of the sea, reach the Tenghiz oil field with the magnitude of 1-2. 

1.2.3 Topography

The Ciscaspian lowland, occupies major part of the area, with the biggest part lying below the mean sea level – from 0 to minus 28 m in accordance with the Baltic system. In the north-east and east, the plain rises a bit (from 0 to 100 m). Eastern part of the coast is distinguished with a flat relief with small elevations, asymmetric valleys, and sand massifs. Ridgy, water-dividing areas are prevailing. In places, they are very flat (pic. 2).

In the far south-east, the Ciscaspian lowland evolve into the plateau Usturt, a tableland, in places rugged with washed out hollows with the absolute height of 100-150 m.  

1.2.4 Bathymetry

North-eastern Caspian is a flat shallow plain. The average depth constitutes 4,5 m, the maximal – 10 m. The Ural groove is situated in the central part of North-eastern Caspian, south of the River Ural delta, with the depth of about 8,0 m.

The Northern Caspian occupies 27,75% of the total area of the sea and 0,94% of the total volume, given the average depth of 6,2 m.

The region of Tenghiz and the biggest part of the territory located northward is a flat coast of accumulation with depths not exceeding 1-1,5 m, located many kilometres off the shoreline. Shoals extend for 50 km and further to the east from the river Volga delta. Isles (like Jambay, Zhestiy and Ukatniy) and banks (for example Chistaya and Rakushechnaya) are representative for the area.

Further, a vast extent of shallow waters is located to the south-east, adjoining to the peninsula Bazachy. It serves as a basement for Tuleniy islands (Kulaly, Morskoy, Noviy, Podgorniy and Ribachiy). 

A coastal inclination is very gentle both onshore and underwater almost all over the area. Typically, a 2m change in water depth occurs through the distance of 50 km, which is equivalent to 0,00025. Even insignificant water fluctuations can cause substantial transformations of the coastal zone. Shallowness of the Northern Caspian is of great importance for the natural environment of the region.

1.2.5 Land use

The total land area in administrative boundaries of the Caspian coastal zone is 28 427,3 thousand ha. Of the total available lands in the Atyrau province - 11 863,1 thousand ha (01.01.1998): agricultural lands constitute (in thousand ha) 4 960,7; land occupied by settlements – 999,1; industrial and transportation lands – 541,9; forestlands – 48,3; water areas - 18,0; and reserve lands - 4 647,6. Of the total agricultural lands, 98,2% are rangeland, i.e. lands used for grazing.

Of the total available lands in the Mangistau province – 16 560,0 thousand ha, agricultural lands constitute 12 758,4 thousand ha or 77,04%. Of these: arable lands – 0,13%, grasslands – 1,3%, and the remaining areas are used as pastures.

Nowadays, all lands are state owned, except for the private sector, where an insignificant part of lands were sold for construction of houses, for orchards and market gardening. Besides, agricultural lands previously owned by state farms, fishing farms, subsidiary enterprises of various offices and businesses have been privatised and, at present they are mainly distributed among farms and co-operatives.  

1.2.6 Soil types and stability

Due to diversity of conditions of soil genesis, the mantle of soil of the area is distinguished with big diversity, which major part is situated in a desert soil-climatic zone. The desert zone is divided into a sub-zone of northern desert with brown soil and a sub-zone of southern desert with grey-brown soil. A north-eastern part refers to a desert-steppe zone with light-chestnut soil (pic.3).

If we assume that the entire Atyrau province is 100%, then the light-chestnut soil occupies 7,4%, brown – 27,4%, sandy – 31,3%, meadow-solonchak – 11,0%, solonchak – 22,9%.

Light-chestnut soil occurs in homogenous masses in combination with other types of soil on upland poorly rugged watershed plains. Old alluvial, in place saline, sediments mainly with light texture of soil are the parent rocks. This soil is distinguished with a relatively shallow humus horizon – 30-60 cm. 

The light-chestnut soil is subdivided into common, carbonaceous, carbonaceous-solonchak, sodic residual carbonaceous, poorly differentiated, and immature soil. 
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 Fragment of geo-morphological map

Morphological and genetic features of brown soil notably change from the north to the south, which is shown in increased calcareousness and in higher occurrence of salinization. Brown desert soil is divided into common, deeply effervescent, sodic, sodic-brackish, brackish, solonchak, poorly differentiated, immature, washed off, and deflated.  

Meadow brown soil occurs in flood plain terraces of deltas of the rivers Ural and Emba, and in south-eastern part of brushwood plain of Naryn sands. It is distinguished with low humus content. It is formed in well-marked depressions and experiences capillary-soil and increased surface moistening due to runoff of local waters. The meadow brown desert soil is subdivided into common, sodic, sodic-brackish, brackish, and solonchak. 

Meadow flood plain soil is formed in river bottomlands, regularly inundated during freshets. There are big areas in the flood plain of the river Ural. Stratification with a well-developed sod horizon is the representative feature of this soil. Buried humus horizons are observed in soil section. The following types are distinguished due to conditions of genesis: flood plain riparian, sod stratified, meadow common, meadow carbonaceous, meadow solonchak, meadow desert, meadow marshy, and marshy soil. 

Grey-brown soil characterises the soil-climatic sub-zone of southern desert.

Normal grey-brown and brackish soil, forming complexes and combinations with taryrs and remnant solonchaks, makes up major part of the soil mantle of southern part of the area. Poorly developed grey-brown soil are spread on eroded surfaces of arches.

Sand is spread mainly in desert areas of grey-brown and brown soil and in areas of modern and ancient rivers. Dunes are found in coastal areas. 

Solonchaks are ubiquitous at the territory of the Province, taking manly lowland coastal terraces and depressions of the landscape (troughs).

They are distinguished with high salinization. Solonchaks are subdivided into typical, meadow salina and coastal.

Solonetz is distinguished with wide development in old delta of the river Ural, in the interfluve of Ural-Emba. High content of exchanged sodium in absorbed complex is high (up to 40% and more) is typical for it. Solonetz is subdivided into idiomorphic, polyhydromorphic, hydromorphic, and takyr salinized soil. 

Takyrs occupy karstic sinkholes and deflation basins of different sizes (from 0,1 to 10 km2) and spread with small spots all over the area, particularly in its southern part. All takyrs are salinized with chlorine and sodium. A very small amount of nutrients.
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 Fragment of soil map
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The soils of the Caspian coast are young. In lowland coastal areas they form on saline marine sediments, subject to waterlogging, flooding and intense evaporation, which makes provision soil accumulation.

Current natural conditions of soil genesis and morphological qualities of soil create natural premises for unstable bio-ecological conditions for technical, grazing and of the forms of anthropogenic overloads. 

The main natural factors, which set pre-requisites for deterioration and desertification of soil mantle, are: predomination of flatland landscapes, high level of climate aridity, sparse vegetative cover, salinization, and carbonaceous and amorphous qualities and low thickness of desert soils. 

1.2.7 Deflation and desertification

Owing to sharp continental climate, dryness, peculiarities of soil texture (sands, clays), sparse vegetation, periodic transgressions and sea regressions, and great man impact on the environment from industries, agriculture, up to 75% of the Caspian coast are subject to deflation and desertification (pic.4).

Man-made reasons of the coastal desertification are linked to overgrazing, hay production from wormwood and other forage half shrubs, untimely hay mowing, chemical pollution, including oil, technological environmental impact from drilling, construction of numerous on-line installations, quarry management, and off-road driving (National report on Biological diversity, Kurochkina, 2000). Besides, soil salinization causes wind induced dust movement from the drying Aral Sea. 

The state of desertification in 80s was satisfactory, though severe desertification trends were identified by that time (Map, 1985, Kurochkina, 1990). The highest level of landscape (or ecosystem) disturbance was noticed in all coastal areas, especially in the north-east. Moderate level of desertification is observed in flood plains of the rivers Ural and Emba, at north-western coast – slight and moderate. Centres of ecocide and high deterioration risks were recorded at the territory of oil fields. Slight and moderate desertification was also recorded at eastern coast (Buzachy-Mangyshlak) in 80s. A sever level of desertification marked in the north of the peninsula Buzachy and in the south of the Kazakhstan coast (Usturt). There are background conditions for solonchaks and escarpments, however a high internal danger (sensitivity) to man impact is observed. 

The following relates to general risk factors:

· Disturbance of environmental regimes under unregulated land use;

· Direct soil, surface and ground water contamination with oil;

· Land withdrawal and ecosystem destruction in the course of construction, development of deposits and quarries; and

· Sea pollution. 

Presently, the state of desertification remains at the same level. There is still a trend of further exacerbation of environmental crisis at oil fields. A risk of sea and coastal pollution with oil due to drilling at the shelf is predicted. In connection with reduced grazing, the state of landscape in remote sandy areas has stabilised, hence overgrowth of sands is possible.  However, forced livestock herding in the vicinity of inhabited localities, loss of traditional pastures and seasonalness under destruction of majority of wells will lead to core severe desertification in places of livestock concentration.  

1.2.8 Surge phenomena

Consequences of the long-term sea level rise are aggravated with influence of wind-induced (storm) surges, typical for the Northern Caspian coasts. 

Strong winds quite frequently occur here (one third of annual observations). They bring about surges of different height and duration, depending on wind velocity, direction and duration. 

Dangerous surges in the Northern Caspian come in autumn-winter and spring periods and can be observed up to 1-2 times a month. There are no surges in north-eastern part of the Caspian in wintertime, since the ice cover hinders spread of surges. 

A water level rise for more than 2 meters was registered at the north-eastern coast of the sea (spit Zhiloy). Vast expanses of land are subject to inundation due to small heights and gentle coastal inclinations. Under a strong surge, the shore can be flooded for 20-30 km, and sometimes for 50 km from the constant shoreline. Surges can bring on mass die of fish, benthos and vegetation.

At eastern coast, surges are induced by north-western and south-western winds, at the estuary of the river Ural – by south-western and north-northwestern winds. 

Surges in eastern areas of the Northern Caspian are most frequent in July and October, extreme surges arise in April-May. As a result of a surge, a water level can rise by more than 2 m. In this case, all areas with elevation below – 24,5 m will be flooded.

In the Mangistau province, the maximal surges are observed in the following bays: Kochak (1,9m), Komsomolsky (2,0m), and at gently sloping coastal reaches of the peninsula Buzachy (2,16m) and the salina Mertviy Kultuk (2,6m).

The sea level rise resulted in a number of adverse environmental processes: flooding and waterlogging of coastal areas, beach erosion and intense sea pollution.

The water level rise inflicts considerable damage to national economy.

The flooding affected the most densely populated coastal areas of the four administrative districts (Beyneus, Mangistau, Tubkaragan, and Karakiyan) of the province, including the province centre – the city of Aktau, district centres – the city of Shevchenko, the town of Kurik and settlements Atash, Kyzil-Uzen, Akshukur, Bautino, etc. More than 60% of the total population of the province dwells here.

In the centre of the province – the city of Aktau, the flooding affected the most environmentally hazardous industrial-power and sanitation facilities such as the Mangistau atomic power station with reactor BN-350 and municipal wastewater treatment plant – KOS-1.

Oil fields “Kalamkasmunaygaz”, “Karazhanbasmunay”, “Arman” and other 8 explored oil fields, where 22 oil prospecting wells with time of abandonment from 10 to 18 years pose serious environmental problems.

1.2.9 Description of deltas and wetlands

Only the river Ural and eastern arms of the Volga (within Kazakhstan frontiers) have a permanent surface stream flow into the Caspian Sea.

A special place amid valuable natural areas belongs to the mouth of the Ural, occupying about 70 thousand ha and including a set of vulnerable areas, which needs protection:

·  Migration and feeding grounds of valuable semidiadromous and diadromous fishes, spawning grounds, habitats of valuable fish species, sturgeon and semidiadromous fish fry seaward run;

· important habitats of waterfowls both nesting in coastal rush thickets and migrating; and 

· habitats of wild animals such as – wild boar, muskrat, racoon, etc.

These areas are also habitats of diverse vegetation. 

Wetlands are associated with the transient zone and are represented with dense tall (3-6m) rush thickets. The whole northern Caspian coast is covered with rush thicket belt. Its length constitutes approximately 450 km. The breadth ranges from 70 km in the delta of the river Volga to scores of meters at the eastern coast. The breadth of the belt at the outlet of the river Ural varies from 18 to 5 km. The rush Phragmites sp. composes the main part of the plant community.

Rush thickets incorporate rare and endemic plant species, valuable for the world science, some of them never occur elsewhere bar northern and north-eastern Caspian. These are Nelumbium caspica, Trapa natans, Alolovanda vesiculosa, Zostera marina, Ruppia spiralis, Nympheae alba, Nuphar luteum, Potamogeton macrocarpus, etc.

The role of the rush belt is versatile. This is a habitat for waterfowls. Vegetation and inhabiting invertebrates are the food for migratory and nesting birds. In view of water level rise, nesting and protective conditions have improved due to expansion of the rush belt along the shore to the east of the Volga delta at the waterlogged coastal areas, which accompanied with increased number of nesting and moulting birds. 

The rush belt serves as a natural barrier to water under surges, modifying velocity of a water rise. In the same time, it screens and collects major pollution, washed from the surface.

The area, occupied by rush thickets at the coast of the Northern Caspian, is 786,6 thousand ha, including 80 thousand ha at the delta of the river Ural.

The bay Komsomolets and salinas Mertviy Kultuk and Kaydak hold a special place among the coastal wetlands, being a habitat of a Kazakhstan population of flamingo during its migration and moulting, from April to October.

1.2.10 Bottomset beds

The deposits of deltas and desert bottomset beds mainly form northern coasts of the Caspian Sea. A variable nature of the shoreline contributes to this process. Coastal bars, deltas and highland areas are also found here.

The Volga-Ural interfluve, with the extent of 200 km, is a sandy marine plain. Sea transgressions and regressions resulted in formation of the ridgy Recent Caspian terrace and of a flat terrace with a complex relief of the coastline. 

The delta of the Ural is a flat delta plain, formed of alluvial-marine sandy-clayey deposits.  

The Ural-Emba interfluve is an 80km long flat plain complicated with many small saline basins and salinas. A flat 5-25 km broad terrace is located in front of it. Coastal areas consist of loam and sandy-silt-clayey deposits. 

The Tenghiz area extends for 90 km from the river Emba to salina Mertviy Kultuk. Undulating surface of the accumulation terrace is rugged with watercourse of the old river Emba and salinas. Salina Mertviy Kultuk and Kaydak are solonchak plains. At present, the central depressed stretches of the area are covered with water. 

There are sandy offshore bars along north-western coast of the peninsula Buzachy.

Sand is the predominating type of bottomset beds, which forms all deltas and islands.

Type of bottomset beds and granularity depends on the depth: the lesser depth, the more coarse-grained are sediments. In the deepest parts of the Ural and Mangyshlak grooves, bottomset deposits consist of finely dispersed limy aleurite silts. Coarse sand with shell remnants is prevailing in shallow water areas. Alluvial deposits are widespread in eastern part and in certain areas of northern coast, at the depth of 1,0 m.

1.2.11 Description of coastal sea floor

Shallow water seabed relief formation occurs under the influence of wave and surge phenomena, sedimentation, sub-aerial erosion and deflation.

There are underwater sandy elevations, similar in shape and structure to islands, in eastern part of the sea, between the Emba and the bay Komsomoletz. They are also found to the north of the peninsula Buzachy. The length of sandy ridges ranges from 1 to 5 km.

In general, the shelf of the Northern Caspian is of non-submerged type and has a tectonic regime, similar to onshore.

Northern part of the sea is shallow, with the average depth of 4,4 m. Bottom relief is complicated with presence of banks, islands and grooves. The depth of the Ural groove, located closer to northern coast, reaches 10m.  

1.2.12 Landscapes

The territory of the studied region, in correspondence with the accepted physical and geographical zoning, is located within two landscape provinces:

· Ciscaspian, consisting of lowland-plain desert landscapes and occupying the middle and eastern part of the Ciscaspian lowland, with the altitude, mainly, below the mean water level (from 0 to –27-29m);

· Mangyshlak, with desert landscapes of structural plateau, with the altitude reaching in the mountains Karatau up to 556m, and at the bottom of the salina troughs, that has no outlets, lowering to –132m (depression Karagiye).

Pic.5  Fragment of landscape map of the Kazakhstan SSR (Atlas…, 1982)

1-9 Submarine plain

10-11 Salina and coastal lowlands

12-14 Alluvial and eolian plains

15-16 Monadnock and structural plateau of the elevated plains 

19 Low mountain relief

20-21 River valley

The following types of relief (pic.5) are distinguished in accordance with conditions of genesis:

·  Denudation plains and plateau (structural and upland);

· Accumulation plains (marine, alluvial, eolian); and

· River valleys. 

Desert landscapes, in spite of actual differentiation, linked to differences in relief and geological structures, are mainly formed in correspondence with latitudinal geographical zoning.

Landscape differentiation, at the level of meso- and micro-taxonomic units within the studied area, results from structure of relief, age of surface, and lithology of mother rocks. 

Among modern physical and geological processes, we can mark eolian activity (deflation, creation and alteration of accumulation forms) water erosion in valleys of few rivers and along plateau slopes and anhydrous depressions, subsoil erosion (all over) and karstic (in cropped out salt domes, mountains, plateau Mangyshlak, carbonaceous rocks), salinization and takyr formation. Sea activity in the north is mainly accumulative and in the south – abrasive. 

Caspian coastal landscapes exist in form of a “sea-land” system. Sea level rise from 1978 to 1996 constituted 2,5 m. Water level fluctuations and changes of environmental regimes result in changes of coastal landscapes, especially in north-eastern lowland strand with the altitude of –26(-25)m – in the extent of modern marine terrace.  

21 landscape types, consisting of 4 large mergences, were identified within a one hundred-kilometre strand: semi-arid relatively subsided plains; desert relatively subsided plains; elevated plains; and valley landscapes. 

Legend to the fragment of landscape map

Semi-arid landscapes of relatively subsided plains

1 (170) Marine plain with lacustrine basins, salinas, composed of clay, loam and sand.

Semi-arid landscapes of relatively subsided plains

2 (240) Marine flat plain with enclosed depressions, composed of clay and loam with individual salt domes.

3 (241) Marine flat plain with low salinas, composed of clay and loam.

4 (242) Marine plain composed of clay, loam and sand.

5 (243) Marine plain with developing eolian processes, composed of sands.

6 (244) Similar one, with low salinas and takyrs.

7 (248) Marine coastal lowland, composed of clay, loam, with coastal seres. 

8 (249) Similar one, with sarsazan, karaborak, Russian thistle and obion vegetation on meadow-marsh coastal sands in combination with coastal primitive ones.

9 (251) Marine flat plain composed of sand, sandstone, limestone and clay.

10 (252) Salina and coastal plains composed of clay, loam and sand with poor saltwarts vegetation.

11 (253) Salina basins composed of clay and loam.

12 (257) Alluvial non-rugged plain composed of clay, loam and sand.

13 (295) Eolian undulating-ridgy plain.

14 (296) Similar, but with boyalych, grey wormwood-boyalych, Turan wormwood-boyalych vegetation on sands.  

Landscapes of elevated plains

15 (342) Monadnock plateau composed of clay.

16 (347) Structural sloping plateau with monadnock-table elevations composed of limestone.

17 (348) Similar one, but with biyurgun, grey wormwood-biyurgun vegetation in sinkholes.

18 (349) Similar one, but with tasbiyurgu-wormwood vegetation on grey-brown intrazonal soil with brackish crust with salterns.

Low mountain landscapes

19 (454) Severely dissected low mountain relief composed of metamorphosed sandstone, limestone, shale and chalk.

20 (483) Flood plains composed of clay, loam and sand.

21 (484) Flood plains composed of clay, loam and sand with halophyte-meadow vegetation.

Note: The number given in brackets indicates the number in the legend of the Landscape map (1975).

Figure 4[image: image6.jpg]148°

52°

g

Caspian
Sea

Macwrat

[ 100 200km
e —




 Fragment of landscape map

[image: image7.jpg])

Kapra pacturensHOoCTH
u Cpenneit Asum, 1995 .

¢parment KapTsr pacTutenpsHOCTH

asaxcTraHa





1.3. Atmosphere and climate

Continental location and orographical peculiarities predetermine sharp continental climate in the region, the main features of which are the predomination of anticyclonic conditions, swift changes of temperature during a year and a day, harsh winds and rainfall deficiency. Due to the influence of the sea, continental conditions are tempered in narrow coastal strand. Peculiarities of circulation and temperature regime of the sea also influence on this.

Absolute maximal temperatures and climate are shaped under prevailing influence of arctic, Iranian and Turanian air masses. Air masses coming from western ridge of Siberian anticyclone are dominating here in a cold season, then they are replaced with overheated tropical masses coming from deserts of Central Asia and Iran in warm season. A sharp continental, extremely dry type of climate is formed under the influence of these air masses.

Frosts to –36 and even –400C occurs during anomalous cold winters, during anomalous warm ones – sudden thaws to +5-150C.

An abrupt switch from negative to positive temperatures is observed in the end of March. A quick rise of temperature happens in April. Overheated conditions are created in May and remain till October. July is the hottest month, the average air temperature fluctuates within +25-26,50C, rising in daytime to +30-330C, and lowering to +18-200C in night-time.

The maximal air temperatures in western areas reach +39-450C, in eastern areas up to +44-460C.

A spell of weather with temperature above +100C ranges from 170 to 180 days. 

A persistent snow cover is usually established in the second half of December and lasts for 69-95 days. The average thickness of a snow cover doesn’t exceed 10-15 cm, average water reserves in snow – 25-40mm.

The investigated area is referred to arid and in general anhydrous areas in accordance with wetting conditions. The annual rainfall varies from 137 mm to 200 mm. The highest rainfalls occur in May-June and December and in average makes 9-13 mm. Annual evaporation constitutes 900-1000 mm.

Dryness of the climate has an effect on the relative air humidity regime: the number of days with relative humidity less than 30% in summer reaches 24,5 days a month.   

Wind regime is subject to seasonal changes in the structure of the field of atmospheric pressure, which in turn depends on conditions of solar radiation and thermo-physical features of an underlayer.

An area of high pressure becomes settled here as well as on the biggest part of the territory in wintertime, which is linked to the system of Siberian (Asian) anticyclone. Atmospheric conditions during this period are characterised by fine, stable weather, favourable for intense radiation shielding of the earth surface and formation of temperature inversions in atmosphere. 

Inversions are observed, as a rule, at night-time with recurrence from 40 to 60%. However, they are quickly disturbed under active turbulent mixing. 

Atmospheric circulation in the region in springtime is characterised by strengthening meridian inter-latitudinal air exchange, caused by continuous interchanging of invasions of cold arctic and warm tropical airs with subsequent establishment of a field of high pressure.

In summer time, a baric field is characterised by an eroded area of low pressure in lower troposphere with prevailing western and north-western winds. 

In autumn, the meridional inter-latitudinal air exchange strengthens again, although, it is weaker in comparison with vernal periods. In September-October, formation of Siberian anticyclone begins and its western flank, spreading over the area.

A distinctive feature of the climate is exceptionally high dynamics of the atmosphere, creating conditions for intensive turbulent exchange and hindering development of stagnant phenomena. This is proved by low recurrence of calms, observed throughout a year. In average, for this area, this doesn’t surpass 8% of the total number of observations (Table 1). Average monthly values of wind velocity exceed that of the Kazakhstan (3,7 m/s) and vary in the range from 4,4 to 6,0 m/s in south-eastern part (Table 2).

Winds are stronger in the coastal areas, where the average yearly wind velocity makes 5-7 m/s.

For example, in the vicinity of Tengiz and Prorva, average wind velocities from March to May are close to 7 m/s, in the remaining months – not lower than 5,3 – 6,0 m/s and the number of days with strong winds – 42, for other districts the figure ranges from 30 to 37.

Active winds are the reason of development of sandstorms. For example, in the city of Atyrau, the number of days with sandstorms amount to 26,5 days in average, whereas in the vicinity of Tengiz and Prorva – 54,4 days.

The number of days with blizzards ranges from 5-6 in the east of the area to 14-15 days in the west. In particular years, the figure can increase to correspondingly 17-18 and 25-29 days in wintertime. Surface wind regime is characterised by prevailing eastern and south-eastern winds in western part of the area. Seasonal variability is observed in eastern areas: eastern winds prevail in wintertime and western and north-western in summertime.

The wave regime of shoals, to which northern coast refers to, is determined by velocity and direction of movement of air masses.

Effects of a long-term sea level rise are exacerbated by impacts of storm surges, typical for the coast of the Northern Caspian.

Presently, oil and gas industry, plants, thermoelectric power plants and vehicles are the main sources of man-made pollution of the are basin.

Air quality is constantly worsening. For example, if some 94,96 thousand tons of pollutants were emitted into the atmosphere from point sources in the Atyrau province in 1985 then 203 thousand tons were emitted in 1997. Air dustiness was 10 times the norm in the Mangistau province.

In humid air (spring and autumn), the pollutants, dispersed in it, are transformed into other chemical compounds, mainly acids (sulphuric, nitric, carbonic, etc.).

Table 1 Frequency of the main surface wind directions (%)

Meteorological stations
N
NE
E
SE
S
SW
W
NW
Calm

Atyrau

Zhembike

Koschagil

Dgukara

Sam

Beyneu

Srednaya
11

5

10

9

10

6

8
12

12

10

16

13

5

11
14

25

21

17

23

19

20
16

14

17

16

14

23

17
7

6

6

6

9

11

8
12

11

10

11

8

7

10
14

16

13

15

12

14

14
14

12

13

10

11

15

12
9

8

6

13

-

6

8

Table 2 Average monthly and yearly surface wind velocities (m/s)

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

Atyrau

Beyneu

Srednaya
6.0

6.0

6.0
6.2

5.9

6.0
6.2

5.7

6.0
6.0

5.2

5.6
5.6

4.9

5.2
5.2

4.5

4.8
5.0

4.4

4.7
4.6

4.3

4.4
4.6

4.3

4.4
5.0

4.8

4.9
5.5

5.2

5.3
5.7

5.6

5.6
5.5

5.1

5.3

1.4. Hydrology

1.4.1 Ground water

Fresh and poorly mineralised ground water occur in:

· Recent and Upper Quaternary alluvial deposits;

· Upper Quaternary alluvial-deltaic deposits; and

· Albian-cenomanian deposits.

All other strata contain highly mineralised waters with content of dry residual ranging from 10-20 to 250 gr/dm3. They are of high practical importance for technical water supply and in terms of balneology (therapeutic bathing).

Ground waters of Recent and Upper Quaternary deposits have developed as riparian lenses along river valleys. The biggest of these formed in the valley of the river Ural. Areas of lenses can vary from 3 to 34 km2, depth of occurrence – from 1,2 to 5-6 m and thickness up to 15m. Prospected reserves of riparian lenses constitute approximately 8,9 m3/day.     

In general, ground waters of categories A+B+C1+C2 in the capacity of 310641 m3/day were prospected and established in the Atyrau province. Yet only 63778 m3/day (20,5%) are extracted and used. 

Of 16 explored ground water fields in the Mangistau province, 13 are presently in use with the summary water intake of 42,2 thousand m3/day, some 56% of that is taken for household-drinking and production-technical needs.

Water intake is also carried out from fields, which reserves have not been estimated, in the amount of 84,0 thousands m3/day, of these: for household-drinking water supply – 1,34; production-technical – 51,9; irrigation – 14,0 and watering pastures – 16,8.  

1.4.2 Mineral therapeutic waters

Mineral therapeutic waters are distributed over the area of 1,5m ha at the extent from the river Emba and northern slope of the plateau Usturt. 

At the Caspian coast, the mineral waters occur in the vicinity of the oil fields Kulsary, Prorva and Tengiz (Atyrau province). Therapeutic waters are opened with artesian wells at depths from 30 to 750 m. They are contained in loose sands of the Upper Albian and Cenomanian stages, with the total thickness to 300 m. These waters possess highly effective therapeutic qualities. Therapeutic waters are distinguished by low mineralization (2-12,5 g/l) and they contain chlorides, sulphates, bicarbonates and individual micro-nutrients such as iodine, bromine, strontium, etc. According to chemical composition, these waters refer to chloride-sodium and chloride-sulphate-sodium types.

Most well known ground water fields are Sarybulak, Biikzhal and Ushkan. Of these the largest is the field Sarybulak, which is situated 15 km off the village Munaily. The exploitable reserves of mineral waters at this field amount to 120m m3.  The stratal waters at the field are highly pressurised. Water mineralization reaches 2,9 g/l, temperature at wellhead is 15,40C and spring flow - 1200 m3/day. 

Three ground water fields Shevchenko, Yeraly and Sada-Dub were explored in the Mangistau province and exploitable reserves of these fields were assessed.

1.4.3 Hydrographic network

Only the river Ural and eastern branches of the delta of the Volga (at the territory of Kazakhstan) have a permanent stream. The remaining riverine network consists of temporal, drying streams. 

The river Emba has a permanent stream only in springtime. The valley of the river Emba is broad and with gentle slope, therefore merging the ambient plain. 

Down the city of Atyrau, from the point where the stream Peretaska branches off, the modern delta of the river Ural. Presently its watercourse is used for water supply to petrochemical industries. The length of the stream is 32 km.

The length of the river Utal –the biggest transit river of Kazakhstan – is 2428 km i.e. it is only inferior to the Volga (3531 km) and Danube (2857 km) in Europe. However, the area of its basin is much lesser (correspondingly 237 thousand sq. km – the Ural, 1360 thousand sq. km – the Volga and 817 thousand sq. km – the Danube) and therefore it’s by far less abundant.

The flow of the river Ural mainly forms in upper and middle reaches. There are no tributaries in the lower reaches of the river. The main source of river feeding is melting snow. In lower reaches of the river, freshets occur in April-June when from 55 to 80% of yearly runoffs get in the sea. Rain spates (October-November) are weakly marked. In lower reaches, the Ural looses up to 30% of its flow due to abstractions, filtration and evaporation.

In 1960-1990, 9 dry years with yearly flow less than 6 km3, 10 years with medium flow (from 6 to 9 km3) and 12 years with high average yearly flow (9 km3 and higher): the flow amounted to 12,7 km3 in 1990 and 15,4 km3 in 1994 (Table 3).

Duration of spates in average reach 75 days, flood recession – 60-70 days and peaks runoff from 4.05 to 15.06. Summer low water levels last for 170-190 days, winter low water level – 130-150 days.

The river Ural is the only river of the Caspian basin with natural flow in middle and upper reaches. Therefore the river is of great importance for fisheries of the region, it provides opportunities to preserve normal structure of sturgeon populations, migrating to the river, to sustain genetic homeostasis in population and to prevent deterioration of gene pool of the population.  The Ural-Caspian fishing region, which includes the river Ural and eastern stretches of the delta of the river Volga, is one of major fisheries in the Caspian.

Solid runoff (alluvium, suspension) and water turbidity in the Ural 1,38 times higher than in flatland rivers flowing into the Caspian.

Salts runoff rate (m tons/km3) in the Ural is 1,38 times higher than in the Volga and organic compounds runoff rate is only 1,08 times higher.

The water in lower reaches of the Ural refers to the class of hydrocarbonate-sodium waters. In certain seasons the water can convert into the class of chloride-sodium waters.

Water salinity runs from 3,21 g/kg to 5,95 g/kg, alkalinity – 3,1-3,4 mg. Eq./l, content of chlorides – 123-171 mg/l and oxygen – 9,5-10,3 mg/l. 

Percentage of oxygen saturation is 94-96%.

Waters of the Ural are characterised by fair content of nutrients – non-organic elements, which define hydro-chemical basis of productivity (Table 4).

There are no permanent streams at the territory of the Mangistau province. There are a lot of drainless basins, surrounded by dry riverbeds, branches and ravines, which are filled with water only in spring and autumn. Dry coastal and hot desert areas are riddled with dry riverbeds. There are a lot of wells and springs in submontane area. Some of them are so abundant, that can be used for irrigation of vegetables. The plateau Usturt is quite rich in water sources. There are a lot of wells there. 

Lakes of the area are located mainly in drainless deflation basins and are filled with water due to local runoff. Water in such lakes is bitter saline. In summertime, they dry out leaving salty mud in the deepest parts. 

1.4.4 The Caspian Sea

The levels of the Caspian Sea have risen from minus 29 m to minus 26,8 from 1977 to 2000. Due to this, considerable coastal expanses were flooded, including constructions, communications and natural monuments.

The currents in the Northern Caspian are divided into affluent, density, wind and compensating currents. Of these the tributary and density currents refer to permanent ones. They are typical for the estuarine area of the Volga (to the depth of 12-15 m) and can only be seen in calm. Since calms are rare (6-8%), wind currents are more important.

Under winds with the speed of more than 7 m/s in central areas of the Northern Caspian, the speed of currents can vary, depending on a wind direction, from 16 (southern) to 25 (north-western or south-western) cm/s.  Under winds with a stable speed of 10 m/s, the speed of currents can reach 33 cm/s.

In the estuary of the Ural, the seawater is moving westerly in spring and autumn and easterly in summer. The highest velocities were recorded in south-eastern and north-western current directions. The average current speed at shoal coast of the Ural is 9,4 m/s and at the estuary is 13 m/s.

Floodwaters of the Volga can reach the estuary of the Ural under a stable south-western wind and move further along eastern coast in June-July.

The average wave height in eastern stretches of the Northern Caspian constitute 0,5 m, in places with the depth of 3 m, and 1 m in enclosed area near the Ural groove (with the depth of 6 m). Maximal wave heights of 1-3 m in this area happen once a year and once in fifty years in the vicinity of eastern coast.

Considerable influx of solar radiation (to 120 kcal/cm2 per year), against the background of relatively high temperatures of the water surface, makes provision for high evaporation from the sea surface, up to 1000 mm per annum (i.e. up to 1 m3 from each square metre). In the same time, rainfall over the sea, in general, doesn’t exceed 200 mm/year, and at eastern coast even less – 90-100 mm/year.

The sea mitigates weather conditions by decreasing positive and negative temperatures and increasing air humidity in the coastal zone, under sea breezes. Air temperature is 1-20C lower in summer and 3-40C higher in winter in comparison with inland areas. 

Table 3 Discharge of the river Ural by months for 1979-1997

Years
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII
Annual

1979
0.15
0.16
0.15
0.51
1.91
1.71
0.51
0.28
0.28
0.25
0.2
0.14
6.25

1980
0.04
0.08
0.11
0.68
2.51
1.25
0.38
0.18
0.17
0.21
0.23
0.16
6.0

1981
0.16
0.14
0.21
1.11
2.48
2.65
0.94
0.47
0.33
0.29
0.26
0.18
9.22

1982
0.17
0.17
0.23
0.95
2.26
0.95
0.35
0.27
0.19
0.18
0.24
0.22
6.18

1983
0.19
0.2
0.29
0.82
2.63
2.39
0.86
0.47
0.29
0.32
0.35
0.29
9.15

1984
0.27
0.21
0.23
0.52
0.94
0.54
0.28
0.15
0.17
0.2
0.19
0.15
3.85

1985
0.15
0.12
0.12
0.71
2.76
2.21
0.67
0.3
0.28
0.27
0.44
0.24
8.27

1986
0.27
0.23
0.32
1.37
2.84
1.54
0.67
0.4
0.3
0.34
0.38
0.3
8.96

1987
0.27
0.23
0.39
0.93
2.71
3.27
1.11
0.52
0.41
0.5
0.51
0.27
11.13

1988
0.29
0.29
0.43
1.31
3.0
2.1
0.59
0.32
0.23
0.33
0.29
0.23
9.46

1989
0.22
0.22
0.26
0.57
1.6
1.5
0.69
0.35
0.3
0.33
0.31
0.31
6.69

1990
0.23
0.24
0.35
1.4
2.37
3.3
1.43
0.7
0.58
0.61
0.84
0.65
12.7

1991
0.66
0.66
0.7
1.58
3.35
1.55
0.5
0.35
0.29
0.35
0.32
0.29
10.6

1992
0.23
0.21
0.31
0.41
1.4
0.79
0.63
0.48
0.41
0.53
0.55
0.26
6.0

1993



1.35
3.36
3.93
1.86
1.07
0.59



15.0

1994
0.34
0.31
0.42
1.5
4.15
3.81
1.48
1.12
0.67
0.52
0.58
0.5
15.4

1995












6.0

1996
0.16
0.13
0.18
0.26
1.45
1.03
0.47
0.23
1.14
0.15
0.15
0.12
4.48

1997












5.57

Table 4 Average hydrologic-hydrochemical indicators in the delta of the Ural for 1997

Parameters
Seasons


Winter
Spring
Summer
Autumn

Oxygen
Mg/l

% saturation
9.9

69
8.17

84
9.08

109
8.3

84

Initial product

Mg O2/l per day

BPC5 in water mg O2/l

BPC5 in soil mg O2/l

Permanganate oxidation susceptibility mg O2/l

Ammonia nitrogen, microgram/l

Nitrate nitrogen, microgram /l

Mineral nitrogen, microgram /l

Nitrite nitrogen, microgram /l

Mineral phosphorus, microgram/l

Organic phosphorus, microgram/l

Silicon, microgram/l

Transparency, m

Temperature, 0C
0.56

0.62

2.54

218

960

1185

7

14

11

1

-

0
5.08

1.97

514

3.06

375

1050

1440

15

10

20

6.4

0.25

7.5
2.16

2.09

659

4.04

210

275

493

8

20

20

2.3

0.5

24.5
140

620

771

11

13.3

Waters of the Northern Caspian are strongly freshened due to inflow of large amount of freshwater from the river Volga and to lesser extent, from the river Ural, and also because of constrained water exchange with the Middle Caspian.

Water salinity in this region ranges from 1-2 g/kg at the estuaries of the Volga and Ural and to 6-8 g/kg at the Ural groove. 

In April, surface water temperature in the Northern Caspian is at about 10-110C at the coastal areas, remaining colder at the Ural groove (6-70C). In summertime, the waters quickly warm all over the area, exceeding 250C and then water temperature lowers only by October to 10-110C along the coast and to 14-150C at the border with the Middle Caspian.

Usually, every winter, the Northern Caspian is entirely covered with ice. Only its eastern stretches and northern extent of western part freeze in warm winters.

In the vicinity of the isle Kulaly, freezing starts in the end of December. Usually, the wane starts in the western part of the Northern Caspian in the second half of March, and at eastern shoals – in the beginning of April.

Oxygen content, dissolved in water, in shoals of eastern part of the Northern Caspian changes from 7,74 mg/l in surface layers in April (107% saturation), then lowering to 5,95-5,98 mg/l (103% saturation) and again rising due water cooling and increase of wind activeness – in October in average to 7,81 mg/l (101% saturation). In deeper areas of north-eastern Caspian, oxygen concentration is higher (8,25 mg/l, i.e. 113% saturation) in April. In the remaining months of navigation period, oxygen concentration is lower in summer (by 0,1 mg/l) and in October (by 0,4-0,5 mg/l) than at shoals. 

Shallow areas of the Northern Caspian are marked by higher average potential of hydrogen (pH – 8,37-8,74) than in deep waters (pH – 8,38-8,47), which proves more active formation of organic compounds in shallow waters.  

Concentrations of other nutrients (mineral basis of biological productivity) such as mineral phosphorus, ammonia and nitrite nitrogen, and silicon depends on the distance from river estuaries, which bring these elements. In shallow waters of north-eastern Caspian, the average concentration of dissolved nutrients outstrips that of deep waters by 25-26% for nitrogen, 13% for silicon and remains at the same level for phosphorus.

Waters of the Caspian Sea differ from oceanic waters with high content of calcium and magnesium sulphates and carbonates, and low content of chloride-ion, which is due to salt tranportation from basins of tributaries, mainly, the Volga. Hydrochemical parameters of waters of north-eastern Caspian are distinguished by high intra- and inter-year variability. These parameters hinge on a season, influence of riverine runoff, intensity of production processes and rate of nutrient turnover, wind conditions, mixing of water masses, and sediment exchange processes.

1.4.5 Pollution

In general, waters of the Northern Caspian are characterised as moderately polluted. Pollution of north-eastern Caspian by toxins is brought on by river runoffs of the Ural and Volga and from the shore by flooding of oil installations and fields under a rise of water levels and surges. Besides, pollution may be caused by drowning ships, often leading to oil spills. Levels of sea pollution by oil have stayed at the level of 0,07-0,21 mg/l (1-4 MPC) during the recent years. The concentration of phenols in north-eastern Caspian amounted to 0,003-0,009 mg/l (3-9 MPC), surfactants – 0,008-0,029 mg/l (1-3 PMC). Chlorine-organic pesticides are always present in water. The estuary of the Ural and an area of immediate impact of the Volga’s runoff refer to most polluted areas.

Heavy metals such as chromium, copper, lead and zinc are found in water and in sediments as well as in tissues and organs of fishes, birds and seals. At northern coast, near the oilfield Martishy, a month-delayed spike of pollution levels (up to 16 MPC) was recorded after a strong surge (June 1994) at vast expanse (at the range not less than 100 km), followed by a slow decrease to the norm by October. A high concentration of oil products (1,2-1,4 MPC) was recorded after surges, which occurred at eastern coast in May and November of 1995.

Many days observation in July and August of 1995, held at eastern part of the sea, showed that concentrations of oil products in seawater subject to considerable fluctuations in time and in space, which was due to prevailing oil transportation in form of aggregates of heavy components. The range of fluctuations with 95%-probability was within + 0,031 mg/l.

An increase of sediment pollution by oil products by a factor of 3-15 was recorded in some eastern coastal shallow waters in comparison with 1991. This can be accounted for accumulation of heavy fractions of oil pollution, which settles during calm weather in areas, where waves can’t wash the floor. These areas with the depth of 1,5-2,5 m are situated in 25-30 km from eastern coast.

Within boundaries of the Atyrau province, the main source of pollution of surface waters are the effluents from industrial areas, inhabited localities, livestock farms and other agricultural facilities, and water transport. 

According to data provided by the provincial Office for environmental protection, in 1997, treated effluents were discharged from 4 enterprises in the volume of 5,6m m3 per annum, of these 4,9m m3 were discharged into the river Ural (JSC “Atyraubalyk”, Atyrau Office for water treatment and supply, 2 sturgeon hatcheries) and 0,7m m3 into the river Kigach (delta of the Volga) from the Shortanbay fish processing plant. These levels of discharges haven’t changed in the last years.

At the territory of the Mangistau province, industrial and agricultural-household wastewater is discharged by 20 enterprises from 41 facilities, strewn all over the province and, as a rule, located far-flung from the seaside. In Aktau, industrial effluents of the ME “Mangyshlak atomic power plant” and treated municipal household-domestic sewage are discharged into the sea from two waste-way outlets. The total annual volume of wastewater in the province amounted to 1096859,5 thousand m3 in 1997, of these 1060421,0 thousand m3 were discharged into the sea. Suspended substances, ammonia salts, nitrates, nitrites, copper, iron, phosphates, oil products, and surfactants are present in wastewater. The total load of pollutants, discharged into the sea, comes to 2527 tons per annum.

Pollution of the Caspian Sea, as a rule, has a seasonal nature, increasing from winter to summer and autumn, because of seasonal changes in river discharges.

2. Biological environment

A vast area of the Northern Caspian is distinguished by wide variety of natural conditions, original combination of vegetative associations that define wealth and diversity of its fauna. Species, typical for zonal steppes and representatives of desert fauna and flora, are found here.

The nature of the Northern Caspian repeatedly posed difficult conditions, related to periodic sea transgressions, destroying onshore plant and animal communities, and regressions, creating opportunities for settling areas reclaimed from the sea.

2.1. Plants and animals

2.1.1 Aquatic plants

The higher aquatic plants inhabiting waters of the Kazakhstan part of the Caspian Sea are characterised by a low level of specific diversity. This was several times marked by various researchers (Kasimov, Bagyrov, 1983, Kasimov, 1987).

38 species of macrophytes are found in the Kazakhstan sector of the Caspian Sea. Of these, only 11 are distributed in open sea, the rest are found in wetlands and estuaries. Among flora, the largest families are Potamogeton – 6 species, Typha – 4 species, Carex – 4 species, Nasturtium – 3 species, the rest are represented with 1-2 species (Attachment 1). The dominating role in communities of the transient zone belongs to southern reed (Phragmites australis) and narrow-leaved cat’s tail (Typha angustifolia), water plantain (Alisma plantago aquatica), branched bur-reed (Sparganium stolonigerum), bulrush (Scirpus minor), pondgrasses (Potamogeton petinatus, P. perfoliatus) and duck’s meat (Lemna minor) are subdominants. Minor eelgrass (Zoster minor), pondgrass (Potamogeton pectinatus), spicate myriad-leaf (Myriophyllum spicatum) and submerged hornwort (Ceratophyllum demersum) (pic. 6) are absolute dominants. 

Higher (benthos) algae are scanty. The most widespread is the red alga – polysiphonia (Polysiphonia sertularioides). Of green algae, Cladophora glomerata and C. rupestris and representatives of genera Mouegotia, Oedogonium and Spirogira are often found. Representatives of luminescent algae, Gomontia polyrhiza and Ostreobium quecetii, are also widespread.

Charophytes (Chara tomentoza, C. polyacantha and C. hispida) occur at small depths (up to 3 meters). 

At the depths of more than 2 m, the vegetation is homogenous. The highest diversity of flora are observed in communities, formed on deposits of sandy loam, at the depth of 2,5-3 m. The dominating species is Potamogeton pectinatus, which forms both a one-layered and more-layered communities. Thick brakes of pondgrass, reaching 2-2,5 m height, develop on silted grounds and the plant cover of the bottom constitutes from 60 to 100%.      

At the depths of 3-5 m, the plant cover is diluting and doesn’t exceed 40-50%. At this depth, Zostera minor is the dominating species. The height of individual plants doesn’t surpass 25-30 cm. Communities of eelgrass prevail on condensed ground with covered with coquina. Areas that are entirely covered with coquina are inhabited only with green algae - Cladophora glomerata.

At the depth of more than 5 m, bottom vegetation (macrophytes) is practically absent. Communities of red algae, polysiphonia (Polysiphonia sertularioides), and individual Zostera minor are observed here. 

Deepwater areas (deeper than 6 m) with dense grounds are barren. Local communities of benthos algae (Polysiphonia sertularioides) can be found here. Coquina coating with green and luminescent algae is often observed.

In the Kazakhstan sector of the Caspian Sea, rare species dwell only in the transient zone of the Ural-Volga interfluve. White nymph (Nymphacea alba), yellow nymph (Nymphacea lutea Smith), Caspian lotos (Nelymbo nucitera Gaezth), vesicular aldrovanda (Aldrovanda vesiculosa L.), caltrop (Trapa natans L.) and salvinia (Salvinia natans All.) refer to rare species.

Nymphacea alba, Nelymbo nucitera Gaezth, Trapa natans L. refer to exotic aquatic species (National Report on Biodiversity, 2000).

The recent rise of water levels resulted in drastic shrinking of habitats of rare species due to disastrous changes of ranges and lack of food in newly formed coastal lagoons and basins.

2.1.2 Coastal vegetation

The flora of the Northern Caspian has shaped relatively recently from historical seres of desert-steppe, meadow-riparian and halophytic. The distinctive feature of the flora is the presence of different geoelements: boreal representatives of northern latitudes from one hand and Iranian-Turanian and Mediterranean from the other hand.

In accordance with floristic zoning (pic. 7), 7 floristic zones are distinguished at the territory of the Kazakhstan littoral, where 967 species from 351 genera and 462 families of land plants are distributed. More than a half of plants are made up of composites (Compositae) – 164 species and 43 genera, goosefoots (Chenopodiaceae) – 111 species and 31 genera, gramineous (Gramineae) – 88 species and 41 genera, cruciferous (Cruciferae) – 75 species and 39 genera, and pulses (Leguminosae) – 85 species and 22 genera. The species composition indicates predomination of desert species and presence of quite diverse meadow-steppe, coastal-aquatic and alluvial elements (about 30%). 

Figure 5 Dominating aquatic plants
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Figure 7 Rare endangered coastal plant species

Purposeful floristic zoning of the Caspian coastal (100 km) strand has not been carried out yet and a floristic composition was identified only partly in the course of geobotanic studies. Coastal flora of north-eastern Caspian is much poorer – 154 species of higher plants, consisting of 104 genera and 30 families (Attachment 2).

Most abundant are the following families: goosefoots – 21 genera and 43 species (making 28% of the total flora); composites – 13%, gramineous – 10%, pulses – 9% and cruciferous – 7%. Such sequence of families corresponds to the floristic core of the flora of Turan. Predomination of goosefoots (43 species) leaves an imprint on the vegetation of the coastal zone of north-eastern Caspian. These plants are marked with distinctive features, linked to the evolution of trees and bushes directly from annual plants, explicates lack of perennials among them, including ephemeral grasses (Bykov, 1978).

Endangered species are considered as endemic, relict and rare.

Six rare and disappearing species were listed in the Red Book of Kazakhstan (1981): Cramble eduntata, Crataegus ambigua, Malacocarpus crithmifolius, Euphorbia sclerocyathium and Rubia cretacea (pic.8). The following species have been put forward for protection: Convolvulus persicus, Aldrovanda vesiculosa, Linaria cretacea, Atriplex cana and Botrichloa ischaemum (National strategy, 1999).

There are 33 endemic, including relict, species in Caspian littoral. They range in various habitats: steppe meadows, detrital plateau and chalky scarps, sands, saline and clayey deserts.

More than 160 species of plants are useful (therapeutic – 23 species, technical – about 50 species and forage – more than 100 species).

The following species refer to exotic: Peonia anomala, Convolvulus persicus, Allium sobulosum, Calligonum erenicaum, C. aphyllum, Limonium gmelinii, L. suffruticosum, Tamarix hispida and T. ramosissima.

The plant cover, within a 100km strand, is composed of 43 phytiums, with prevailing wormwood communities, composed of various dominants of the genera Artemisia. 

Biyurgunniks (phytium Anabasis salsa), sarsazanniks (phytium Halocnemum strobilaceum), various annual saltwort and coastal-meadow gramineous, forb and saltwort communities are widespread (Attachment 3).

Zonal differences of communities are quite well expressed within three sub-zones: northern, middle and southern deserts. The phytium composition of flood-plain meadow and coastal meadow-saline vegetation is the most typical (National report on biodiversity, 2000).

Unique communities of pillow-like haloxylon, one-paired locoweed, thin-felted wormwood, sand strawflower, etc. are found at the territory of north Caspian littoral.

Transgressions and regressions of the Caspian Sea in ancient and modern epoch, influence of the sea on coastal landscapes and poor formation of ecosystems, richness of local flora and communities attest peculiarity floristic diversity and the need for its protection.

2.1.3 Ichthyofauna

Ichthyofauna of north-eastern Caspian is composed of anadromous species, returning to rivers only to breed (sturgeons: Great sturgeon, stellate sturgeon, Russian sturgeon and ship sturgeon), semidiadromous, fattening in the sea, but breeding and wintering in rivers (Caspian roach, Caspian bream, zander), and pelagic commercial (herring and sprat) and non-commercial (goby and Caspian sandsmelt) fishes. Sturgeons are distributed through all north-eastern Caspian. Sturgeon youngs’ seaward run starts in June-July. Gradually, they completely fill waters of north-eastern Caspian (Attachment 4).

Previous separation of the Caspian Sea from the World Ocean made provision for a high level of endemic species in ichthyofauna. 100% of subspecies, 43,6% of species and 8,2% of genera are endemic. The highest number of endemic forms belongs to shads and gobies. In general, there are 4 endemic genera, 31 species and 45 subspecies in the Caspian. Based on this, L.C. Berg singled out the Caspian into a special ichthyological sub-area (Kazancheyev, 1981).

Through a system of channels, connecting the Caspian with other southern and even northern seas, some gobies, pipefish and eel invaded the Caspian (Caspian Fisheries, 1997). Chum, two species of mullets, and a set of Chinese phytovirous fishes were introduced in different times. The mosquito fish was introduced to combat malaria. 

Caspian fishes employ different ways of reproduction. Sturgeons and salmons shed eggs on rocky-pebbly surface (litophiles); sprats, marine shads and mullets use water thickness, sometimes up to 200 m deep (pelagophiles); and most of carps lays eggs on plants (phytophiles). The Caspian pipefish has a unique way of reproduction. A female pipefish sheds eggs into the brood chamber of a male fish, which hatches them, till they emerge from eggs (National report on biodiversity, 2000).

Almost all species can survive in a wide range of water salinity. Generatively freshwater sturgeons settle over areas with the water salinity of 12-14%. Carps have also increased tolerance to salt.

Sturgeons, herrings, carps and other fishes formed local sub-specific groups, associated with certain stretches of the sea. Winter and spring races have formed, lowering stress on spawning rivers. Boundaries of spawning grounds between different species have been established. Shoals that breed only in the river Volga or only in the Ural have shaped.

Vulnerability of the Caspian ichthyofauna is linked to its high endemism, when species are confined to local conditions. Considerable alterations in environmental qualities can surpass their adaptation capabilities.

Of 16 fish and crustacean species included into the last edition of the Red Book of Kazakhstan, 5 inhabit the Caspian Sea: Caspian lamprey, Volga shad, Caspian trout, inconnu, and kutum (Red Book of Kazakhstan, 1986).

2.1.4 Insects

The analysis of literature and of unpublished results of researches carried out by the entomological laboratory of the Institute of zoology of the National Academy of Science RK identified more than 3000 insect species in the region: Collembola (15), Odonata (42), Phasmoptera (1), Orthoptera (190), Homoptera (900), Heteroptera (about 400), Coleptera (about 1000), Lepidoptera (560), Hymenoptera (320), and Diptera (250). Beetles are the most abundant: Carabidae, Staphylinidae, Scarabaeidae, Cerambicidae, Buprestidae, Coccinellidae, Meloidae, Chrysomelidae, Curculionidae, Tenebrionidae, Elateridae, Anobiidae, and other families. The total number of insect species in the region, probably, exceeds 7-8 thousands (National report on biodiversity, 2000).

About 600 species of insects, feeding on different parts of trees and bushed, were registered in the floodplain of the Ural (Stainberg, 1952). Of these, 220 species of lepidopterans (Martinova, 1952), up to 200 species of coleopterans (Arnoldy, 1952), 60 species of aphids (Shaposhnikov, 1952), up to 15 species of mealybugs, 20 species of gallflies, and a number of species of locusts, bugs, psyllas, midges, and orthopterans (Kirichenko, 1952; Chetyrkina, 1952 et al).

Besides, a great number of insects, of negative veterinary and medical importance, have been registered at northern coast of the Caspian: 22 species of bloodsucking gnats, 15 – biting midges, 16 species of black flies, 2 – mosquitoes, and 31 - gadflies (Rubtzov, 1952; Smatov, 1999 et al). The rodent flea is of high epidemiological importance, since it participates in spreading of plague.

Insects-entomophages, destroying agricultural and forestry pests, insects-pollinators, soil-formers, phytophages of weeds, indicators of environmental situation, etc refer to useful insects. Insects also play a big role as food for many fishes, amphibians, reptiles, birds and mammals. 

2.1.5 Amphibians and reptiles

Amphibians inhabiting the Caspian coast and adjacent areas are represented by two species – green toad and marsh frog (Attachment 5). Ability of the green toad to endure considerable air dryness, nocturnal activity and spawning in temporary brackish ponds, made provision for colonisation of new lands, removed from permanent reservoirs. The rise of Caspian water levels and expansion of reed belt on certain coastal stretches sets favourable conditions for population of these areas with marsh frog, which is abundant in floodplains of the rivers Volga, Ural and Emba (National report on biodiversity, 2000).

Twenty species of reptiles inhabit the studied area (40.8% of the total composition of Kazakhstan herpetofauna). Of these, 11 species are representatives of desert fauna (steppe tortoise; squeaky, Caspian and grey geckos; toad agama; steppe agama; eremias; sand boa; and arrow-snake). Other species (water snake, four-lined and patterned snakes, moccasin) have far-flung interzonal distribution. Such diversity of reptile fauna is due to a number of reasons and first of all, water level fluctuation and peculiarities of development of ecosystems at coastal flatlands.

Central Asian desert species are predominating amid reptiles. The portion of European-Siberian and Middle Asian species, invading from the north and east, is much lesser. Uneven population of the territory is traced even now, when analysing distribution of reptiles in the Cis-Caspian plain. The Central Asian species are most abundant in the Emba-Usturt section (including the peninsula Buzachy). Steppe tortoise, Caspian gecko and steppe agama never penetrate northward beyond the Emba, and north-western boundaries of habitats of grey gecko and arrow-snake lies trough the Ural-Emba interfluve (Paraskiv, 1956 et al).

Populations of coloured eremia in natural clayey, saline and partly sandy deserts and of swift eremia, eared toad agama and flirt agama on sandy areas are most abundant.

At the extents with low man-made pressure (outside of borders of oil fields), the most abundant of widespread lizards are steppe agama, takyr toad agama and coloured eremia. Their population density reaches 3-4 individuals per km of a reconnaissance survey or 1,6-2 individuals/ha. Of snakes, patterned snake, arrow-snake and moccasin are found at the same areas. However, their population is lower than lizards’ and constitutes 0,4-0,5 individuals/ha (to 1,5 individuals per km of a reconnaissance survey). The population density of squeaky gecko and grey gecko is also at this level.

Coastal communities, inhabited by the water and patterned snake, are more densely populated. Their population reaches 5-6 individuals per km of a reconnaissance survey. Spreading of other reptiles at these habitats is quite restricted due to often inundation and many species are displaced from here.  

Transformed landscapes (dams, road embankments, power lines, pipelines, and residential and industrial developments) hold a particular place in distribution of reptiles, which are, in general, of positive importance, enriching sometimes lifeless expanses (especially saline deserts) with new environmental niches for lizards and snakes. Population density of reptiles in such transformed landscapes is usually higher. However, the animals, inhabiting these areas, are under a threat of oil pollution (pipelines) from spills and motor roads. 

Of 20 species of reptiles, 6 (sking gecko, grey gecko, flirt toad agama, swift eremia, sand boa and mocassin) refer to rare species, 2 species (yellow and four-lined snakes) have been included into the Red Book of Kazakhstan.

2.1.6 Mammals

2.1.6.1 Land

Mammals of the Kazakhstan coast of the Caspian and adjacent areas are represented by 56 species (31,5 % of the total terrestrial fauna of Kazakhstan) (The Book of the gene pool of the fauna of the Kazakhstan SSR, 1989; The Red Book of Kazakhstan, 1996). Rodents are most widely represented (15 species) (Attachment 6), of these 8 species are vectors and carriers of infections, dangerous for humans and animals.

The group of predators is quite diverse (14 species), most of them are targets of hunting (wolf, corsac, golden jackal, Eurasian badger, steppe cat, fox, weasel, steppe polecat). Of these species the most abundant and widespread are wolves, foxes and steppe polecats.

Another important commercial species of mammals is saiga (Saiga tatarica). The are is inhabited with Usturt and Volga-Ural 250-275 thousand strong populations. 

Monitoring over the state of rodents-vectors and carriers of dangerous infections, (jerboa-jumper; rough-legged jerboa; feather-tailed three-toed jerboa; grey hamster; tamarisk gerbil, Libyan jird, great and midday gerbil) which are widespread in desert landscapes, is carried out by Anti-plague services of the Republic of Kazakhstan. 

Population and density of settlements of great gerbil in natural desert landscapes is quite low and varies from 0,6 to 6 animals per ha.

Density of settlements of midday gerbil and Libyan jird is even lower (0,2-4,8 animals per 100 trap/days). Of jerboas, the small five-toed jerboa is the most abundant, amounting to 90% of the total population of this group (5 animals per 10 km of a reconnaissance survey ).

Even in natural landscapes, the settlement density of indigenous species – Gunther’s vole and sinanthropous species (house mouse) ranges from 0,6 to 6 animals per 100 trap/days. In the same time, in coastal areas, subject to repeated flooding, small mammals have been almost entirely displaced and they are rare (less than 1 animal per ha) in industrial areas, due to desertification and pollution of habitats.

Rare and endangered species of mammals, listed in the Red Book of Kazakhstan and requiring special protection (Bobrinski’s brown bat, marbled polecat, goitred gazelle, Usturt mountain sheep and Asiatic wild ass), inhabit the Kazakhstan coast of the Caspian Sea.  Goitred gazelle is quite abundant in the region (up to 20 thousand animals) and Usturt mountain sheep (up to 5,5 thousand animals). Other species are not abundant. 

2.1.6.2 Caspian seal

The Caspian seal ranges in all parts of the Caspian Sea. In wintertime, the Caspian seal forms considerable concentrations in northern parts within Kazakhstan waters. The population of Caspian seal was about 1m animals in the end of last and beginning of XX century. From 1860 to 1914, in average about 115 thousand animals was caught each year. Modern reproductive population of the Caspian seal varies within 400 thousand animals (Krilov, 1990).

At present, surveys show a drastic fall in the number of female seals coming to ice breeding grounds from 100 to 50-60. It is accounted for an increase of cases of foetus abortion and other pathological disorders in seal organisms. Pathologies of the generative system are linked to sea pollution. Animal dissections at islands of the Northern Caspian revealed pathologies in the following organs: heart (16%), liver (56%), lung (24%), stomach (52%), intestine (32%), spleen (16%) and uterus (4%). A psychological condition of seals is changing. Cases of seal attacks on men and unusual concentrations in certain areas (estuaries of the rivers Volga, Ural, etc.) are known.

Mass death of seals is observed throughout the Caspian. These cases were known from 60s. More than 12 thousand seals died in the Kazakhstan part of the Caspian Sea in 2000 due to diseases (plague, general poisoning).

2.1.7 Birds

2.1.7.1 Land birds

Forty-nine species of birds inhabits Caspian Karakum (including 13 intrazonal species, found in the vicinity of artesian wells). However, only 6 species refer to common or abundant. 

Most common, background group of birds of Karakum are land-nesting species of open expanses (Lesser short-toed, short-toed and shore larks; Pallas sandgrouse; black –bellied sandgrouse; Caspian plover; stone curlew; bustard; desert wheater; Isabelline wheater; chat; and desert warbler).

Bird communities, inhabiting deserts, consist of only 8 species: kentish plover; whoop; lesser short-toed lark; calandra lark; Isabelline wheater; desert wheater; desert warbler; and yellow wagtail. Of shore birds, constituting population of coastal strand, only kentish plover and yellow wagtail manage to survive and only in coastal areas of plains. 

Booted eagle, steppe eagle, golden eagle, partridge, little bustard, oystercatcher, little stint, black-winged pratincole, feral pigeon, magpie, jackdaw, rook, hooded crow, house martin, and etc. (Attachment 7) also range in coastal areas.

Demoiselle crane, short-toed eagle, steppe eagle, imperial eagle, golden eagle, saker falcon, little bustard, sociable plover, pallas sandgrouse, and eagle owl were listed in the Red Book of Kazakhstan.

2.1.7.2 Waterfowls

At present, 278 species of birds are found at the coast of northern part of the Caspian Sea. Of these, 110 species are nesting, 76 species wintering and 92 species are birds of passage. Up to 3m ducks, 500 thousands geese, 35 thousands flamingos and 10m sandpipers migrated trough northern and north-eastern Caspian coast. In certain years, up to 20 thousand swans and 100 thousand ducks winter in Kazakhstan part of the Caspian Sea. More than 2,5 thousand pairs of mute swans and up to 500 pairs of grey lag geese, more than 2 thousand pairs of river ducks, up to 1 thousand pairs of diving ducks, up to 5 thousand pairs of sandpipers, more than 20 thousand pairs of gulls and terns, more than 200 pairs of cormorants, up to 1 thousand pairs of white pelicans and about 100 pairs of Dalmatian pelicans and more than 10 thousand pairs of herons nest in rush belts of northern and north-eastern coast of the Caspian Sea. Besides, up to 80 thousand mute swans and 100 thousand river ducks gather here to moult.

As distinct from northern and north-eastern coast of the Caspian Sea, the deepwater stretches at the coast of Mangyshlak are less populated by birds, even during a passage, birds don’t stop here for long. The highest concentrations of water and shore birds form only in the Mangyshlak and Kazakh bays. Species composition of birds is provided in Attachment 7.

Special attention should paid to rare and threatened species, listed in the Red Book of Kazakhstan. The total number of such species amount to 19 (white and Dalmatian pelican; pond heron; cattle and little egrets; spoonbill; glossy ibis; flamingo; whooper and Bewick’s swans; red-breasted goose; marbled teal; white crane; purple gallinule; great black-headed gull, osprey and white-tailed sea eagle).

Of the listed species, white pelican (up to 2 thousand birds), little egret (to 1-1,5 thousands), flamingo (to 35 thousands), white-tailed sea eagle (at wintering up to 350 birds), great black-headed gull (to 2-2,5 thousands) refer to most common and abundant species. Other species are found either individually (pond heron, black stork, red-breasted goose, Bewick’s swans, white-eyed scaup, black scoter, osprey, booted eagle, peregrine, white crane) or their population doesn’t exceed several scopes.

2.1.8 Problem species

All species and subspecies of Caspian herrings, not found elsewhere, can be referred to indigenous groups.

Habitats, associated to oil exploration and production areas, especially those situated along eastern coast, including the peninsula Buzachy, refer to critical biotopes. Especially, habitats of such water plants as Aldrovanda vesiculosa, Nymphacea alba, Nelumba nuciferum and fungi, growing on sands, as Phellorina strobillina and Dictycephalos attennatus. Development of oil and gas producing industries and agriculture has led to an increase of pressure on the animal world. A rise of water levels and inundation of coastal industries with dangerous productions has increased impacts on animal and fish resources.

Preservation of sturgeon population became a problem. They spend in the sea the time before maturity and in between spawning, but then they return to rivers to breed, migrating upstream for hundred kilometres. Migration routes and habitats of sturgeons include all parts of the Caspian Sea.

There is a potential threat of genetic degeneration of sturgeons. According to information of Russian experts, 50-98% of present commercial stocks of sturgeons is of artificial origins (Scientific basis … 1998) and in time the “wild” forms will be entirely substituted. Many hatcheries breed sturgeon hybrids such as bester and belship, which along with natural hybridisation can lead to loss of pure lines of these ancient fishes.  

Sea pollution created critical situation for preservation of the Caspian seal.

Nowadays, invasion of exotic hydrobionts and infectious agents poses a significant risk factor for unique ichthyofauna of the Caspian Sea. Soared shipping, linked to oil operations, contributes to such a risk.

Examples of the Black Sea and the Sea of Azov, where a north Atlantic organism, comb jelly (Mnemiopsis leydi), was introduced by ships, demonstrates the possibility of such an invasion. The comb jelly feeds on fish eggs and larvae and poses a problem for the ecosystem of the Black Sea (Protection of bio-diversity of the Caspian Sea, 1994). Environmental damage from its invasion into the Sea of Azov is estimated at $ 30-60m US (Zaidiner et al, 1997). In 1999, during an underwater survey in the Northern Caspian, researchers of KaspNIIRKH shot an organism, identified as the comb jelly. However, it was not caught for a more detailed identification.

2.2. Ecosystems

2.2.1 Coastal deserts

Researches (Kurochkina, Shabanova, Karibayeva, Lysenko et al, 1992-1995) proved complexity and variability of the ecosystems of northern coast of the Caspian Sea.

Researchers identified 455 elementary ecosystems, 98 groups and 12 classes, only within the Atyrau province, represented by different combinations of soil-plant covers. 

Xero-halophyte half-shrubs on saline and alkali soil are prevailing classes by occupied areas. They occupy 33,5% of the province and composed of biyurgun, sarsazan, wormwood and other communities. The class of sandy half shrubs covers the biggest areas. Other classes hold 13,7% and barren areas constitute 7,4%.

Such distribution of ecosystems, their geography and bio-diversity is representative for the Kazakhstan coasts of the Caspian Sea and proves that they belong to the desert zone, including three sub-zones: northern, middle and southern (pic. 9).

Northern desert is located north of the seashore and includes meadows of the floodplains of the Volga, Ural and Emba. The delta of the Volga and the floodplain of the Ural (contour 28) are composed of scrubland, rarely woodland communities with abundant forb and grass meadows (attachment 3, maps). Scrubland is supplanted by grass meadows with domination of wheat grass and licorice. Reed and sea club-rush grows in wetter areas. Belts of grass, annual glasswort and saline half shrub communities are formed in coastal strand, inundated during surges (contour 26). Saltpans and salinas are rarely surrounded with salt bush communities and small sand ridges are covered with wormwood, sometimes along with white sage. Tamarisks are usual.

Sub-zone’s vegetation is mixed, unstable and diverse by its species composition and communities. By edaphic (soil) properties, the vegetation is divided into psamophytic, pelitophytic and halophytic communities of meadow, desert and steppe-desert types. 

Middle desert is located north of eastern coast, from the Emba to central Mangyshlak. The plant cover is made of 10 prevalent formations.

Within the Atyrau province, the vegetation is characterised by distribution of predominantly sarsazan and sea lavender communities (contour 23), formed on ancient coastal plains as hyperhalophytic (saline) vegetation. Annual glasswort and ephemerals are typical for these communities. The salina Mertviy Kultuk is barren (contour 30).

At the peninsula Buzachy, on undulating loamy plains, psamophytic vegetation (contour 17) is composed of white soil – wormwood - white sage and sand wormwood – bush communities. Coastal strand is narrow and restricted by scarps. Plant communities of beaches are poorly formed, psamophytic-halophytic. Summarised ecological row (contour 25) is shortened. Sarsazan communities are poorly represented. Seepweed, Russian thistle, wormwood and sea lavender groups are widely situated but with patches among wastelands. Northward they replaced with communities of biyurgun and itsichek-keyruk white soil – wormwood, representative for northern Mangyshlak. Central part is sanded. Hemipsamophytic complexes of biyurgun, keyruk and wormwood communities, with perennial glassworts, ephemeroids and grasses (contours 8 and 9) are spread in southern part, which is 70-100 km off the sea. Mixed type of vegetation is accounted for complexity of soil texture and salinisation.

The landscape of northern Mangyshlak, eastern coast of the Caspian, is complicated with scarps, low mountain relief and outcrops of bed rocks, which significantly diversifies vegetative communities, characterising changes in desert conditions.  

Coastal beaches are monotonous (contour 25). However, close location of plateau ledges, abundance of washouts and detrital-rocky habitats create often and unexpected invasions of petrophyte flora from neighbouring sites (contour 10). Diversity of communities on sands and sandy loams (contours 8, 9, 13 and 14) is linked to ruggedness of relief and the level of light soil stabilisation (dustiness). Communities of the peninsula Tab-Kargan (contour 14) on grey-brown sandy-detrital soil represent hemipetrophytic variant: tasbiyurgun, biyurgun and blackberry communities and keyruk white soil – wormwood, neighbouring with washouts, which are inhabited by bushes – petrophytes. Complexes of biyurgun and wormwood communities (contour 11) are usual and monotonous, representing coastal landscapes.

Southern desert sub-zone is considered within borders of Central Mangyshlak and Kendirly-Kayasan plateau (Safronova, 1996) and is represented, mainly, by formations of wormwood, perennial glasswort, tetyr and black haloxylon. 

Biyurgunnik and tasbiyurgunnik (contour 14) represent a transitional belt to typical southern Turanian kemrud-wormwood communities with haloxylon.

Plants of the plateau, ending with precipices at waterfront (contour 19), are represented by perennial glasswort half-shrub kemrud-wormwoods in combination tasbiyurgun and kemrud-wormwood communities.

Coastal vegetation (contour 20) is described as dynamic (serial) psamophyte bush – wormwood with communities and small clusters of wormwood, zhuzgun, boyalych and haloxylon. Zhyzgun, haloxylon and sedge dominate on the plateau, on fastened rolling sands in zonal climax communities. 

Communities of tetyr deserts on slightly undulating plains are representative for southern regions (contours 20 and 21): biyurgun-tetyr in combination with blackberry and tetyr-wormwood. Vegetation is rarified at bedrock outcrops.

Many representatives of the animal world live in deserts. They include orders of cloven-hoofed (saiga, goitred gazelle and wild boar), carnivorous mammals (wolf, fox, corsac, least weasel, steppe polecat, raccoon dog, steppe cat), hares (European hare and tolai hare), insectivorous mammals (eared hedgehog, dwarf shrew), rodents (small and yellow ground squirrels, great and small five-toed jerboas, house mouse, dwarf humster, musk beaver, Lybian jird, midday and tamarisk gerbils, bank and common voles). Of amphibians, green toad and lake frog are found here. Twelve species of reptiles live in deserts (steppe viper, moccasin, arrow-snake, patterned snakes, water snake, eastern boa, sand lizard, coloured and swift eremias, steppe agama, takyr toad agama and flirt agama).

Forty-nine species of birds range in deserts. The most common group is land-nesting species of open expanses: lesser short-toed, short-toed and shore larks, pallas and black bellied sand grouse, Caspian plover, stone curlew, bustard and etc. All of them are widespread in surrounding clayey deserts, some of them (shore lark, Caspian plover and pallas sand grouse) prefer areas with dense sandy soil. The most typical for sands are communities of scrubland complexes (desert and booted warbler, desert shrike, partridge and redheaded bunting). They mainly settle in undulating and ridgy sands, around sprouts of goat’s weed, ephedra, zhuzgun and perennial grasses. Particularly, this community is the most typical for sands and it is almost totally absent in wormwood-glasswort deserts. 

Whoop and isabelline wheatear refer to lair-birds as well as desert and common wheatear. Isabelline wheatear nests exclusively in lairs of great gerbils. Although, whoop, common and desert wheatear build their nests in lairs of rodents, more often they are found near human buildings.

Sarsazan salt deserts are poorly populated with birds. Birds communities, living at this area, include kentish plover, whoop, lesser short-toed lark, calandra lark, isabelline wheatear, desert wheatear, orphean warbler and yellow wagtail. It is typical, that this is quite terrestrial community. Of water birds, inhabiting waterfronts, only kentish plover and yellow wagtail survive in coastal parts of plains. The bird complex, which is formed here, has a monodominant structure, representative for deserts, with absolute domination of lesser short-toed lark. This made provision for peculiarities of the community – predomination of land-nesting species and specific zonal desert habit. 

2.2.2 Coastal waters

Coastal waters are subdivided into three zones:

· Waters with the depth higher than 2 m;

· Transitional area with the depth from 0 to 2 m; and 

· Coastal repeatedly inundated areas.

2.2.2.1 Waters

Caspian ecosystems formed during many millenniums. Individual components of ecosystems are interconnected. 

Features of submerged-aquatic vegetation are given in chapter 2.1.1.

The most typical feature of the bottom fauna is the predomination of species of autochthonous Caspian complexes, which are often endemic for the Caspian and grouped in endemic genera and subgenera. Caspian endemic species and remnants of the fauna of tertiary seas, which appeared about 5-6 million years ago refer to these: of molluscs – dreissens (Dreissena); micromelanides (Micromelaniidae) genus Pyrgula; polychetes (Polychaeta) except for invaders; part of olygochetes (Oligochaeta); leeches (Huridinea); decapods (Decapoda) except for shrimps (Palaemonidae) and crabs (Rhithropanopeus harrisi); turbellarian worms (Turbellaria) (certain species); Cumacea; most of opossum shrimps (Mysidacea) and freshwater shrimps (Amphipoda); sponges (Demospongiae); pearlweed (Bryzoa) and others.

 Major benthos range on the surface of ground and in the sediment (epi- and endobenthos). These are usual representatives of periphyton (fouling) – sponges (Demospongiae), pearlweed (Bryzoa), worms (Vermes), barnacles (Cirripedia), clams (Bivalvia), mytilaster (Mytilaster), dreissens (Dreissena), infusoria (Infusoria) and nektobenthos - shrimps (Palaemonidae), opossum shrimps (Mysidacea), and planktobenthos – copepods (Copepoda), cladocerans (Cladocera) and rotifers (Rotatoria).

The zooplankton of the Caspian Sea is not diverse. According to materials of 70s, 120 varieties of organisms were identified in the Caspian, 30-40 are found there regularly (Caspian Sea, 1985; Caspian Sea, 1996). Groups of rotifers and crustaceans are relatively well studied, less information is available on protozoa (Atlas of invertebrates of the Caspian Sea, 1968). The reduction of species diversity is caused by the isolation of the sea and lowering of salinity to 12-13%, in comparison with the Black Sea and Mediterranean (Kocharev and Yablonskaya, 1994). This also results in heterogeneous composition of zooplankton, which includes Caspian species, immigrants of Arctic, Mediterranean and freshwater origins. A lot of endemics were marked among autochthonous species, particularly among thermophilic polyphemids – 16 Caspian and 5 – endemics of the Pont-Azov basin. 

The species composition of phytoplankton has been quite well studied based on materials of 60-70s. There are 414 species, varieties and forms of algae in the Northern Caspian, including diatoms – 149, green – 138, blue-green – 90, pyrophyte – 32, euglena – 4, yellow-green – 1 (Caspian Sea, 1985). By salt-toleration, algae are subdivided into 5 ecological groups – freshwater, brackish and brackish-freshwater, with insignificant number of marine and halophobes (Levshakova, 1971). 

The leading species of vernal pelagic phytocommunities is the diatoms Chaetoceros wighamii or Rhizosolenia calcar-avis with accompanying green alga Bunicleria lauterbornii or diatoms Cyclotella caspia v. Caspia. Blue-green algae (Aphanizomenon flos-aquae or Aphanothece clathrata and Merismopedia tenuissima) dominate in coastal regions in spring and summer. Small diatoms (Diatoma elongatum, Synedra ulna, Mastogloia Smithii, Navicula cryptocephala) develop in mass at shoals in summertime. September plankton is characterised by throughout distribution of Rh. calcar-avis, which in open sea is accompanied by Coscinidiscus Jonesianus. These leaders are then supplanted by Thalassiosira inserta and B. lauterbornii in later autumn in October. Rh. calcar-avis and Cyclotella meneghiniana flourish in open sea in the beginning of winter. Other diatoms such as S. tabulata, N. cryptocephala and species p. Nitzchia grow well in February. 

An increase of quantitative indices of the community occurs from spring (0,19-1,17 g/m3) to autumn (4,47-2,63 g/m3), when the highest level of algal biomass is recorded, which then notably lowers in winter (0,92 and 0,03 g/m3).

More than 200 cultures of heterotrophic bacteria, which refer to 60 species and 22 varieties of genera Bacterium, Pseudomonass, Micrococcus, Sacrina and Chromobacterium, were identified in waters of the Caspian Sea. The highest number of species were found in the Northern Caspian, which is due to inflow of riverine waters, rich of nutrients. Major species are similar to those of the Black and Aral seas, and some species of the Sea of Azov, Mediterranean and Red seas.

More than 76 species and 47 subspecies of fishes range in the Northern Caspian. Each of the fish species living in the Northern Caspian has its own migration cycle and habitat. 

Beluga, zander, asp and inconnu refer to preying species. Stellate sturgeon, roach, bream and goby refer to benthophages. Sprat and herring refer to plankton-eaters.

Seal is the only mammal of the Caspian Sea and is an endemic relict species. In autumn-winter periods, seals are mainly concentrated in the Northern Caspian, where on ice they mate, bring forth and moult. 

Historically, coast of the Caspian Sea serves as a stopover migratory birds. Species composition of birds is quite diverse. These birds include birds of passage (278 species), nesting (110 species) and wintering (76 species) birds. The total number of waterfowls and shore birds, which stop off during vernal and autumnal migrations, amount to 3 millions.

2.2.2.2 Transient zone

Of aquatic vegetation, a complex of forming groups Potamogeton pectinatus and Ceratophyllum demersum along with Herbae aquaticae demersae (forbs); rarefied pioneer groups Potamogeton pectinatus and Ceratophyllum demersum, Myryophyllum spicatum, Najada marina; individual Potamogeton pectinatus, Ceratophyllum demersum and Najada marina have developed in littoral part of the transient zone.

In the transient zone, the aerial-aquatic vegetation is represented by: a combination of half-submerged and onshore brakes of Phragmites australis with submerged aquatic plants in lower storeys (Hearbae aquaticae demersea) at the depth of from 1,5m and with Salix caspica, Calamogrostis pseudophragmites along riverbanks and shore; brakes of Phragmites australis in combination with thickets of Thypha angustifolia, Th. latifolia with mixed herbs (Hearbae aquaticae mixtum) along inner sides of bays and lagoons; young forming reed belts in water with depth of 1-1,5 m with submerged herbs at a lower storey (Phragmites australis - Hearbae aquaticae demersea); brakes of cat’s tail (Thypha angustifolia, Th. latifolia) with reed (Phragmites australis) and aquatic mixed herbs (Hearbae aquaticae mixtum).

Numerous bottom (benthic) animals live in this part of the sea; numerous fish species, zooplankton, phytoplankton and bacteria inhabit the water depths. Seldom, seals pass.

Waterfowls are abundant.

2.2.2.3 Repeatedly inundated coastal areas

Strong winds make provision for surges of different heights and duration, depending on the speed, direction and duration of a wind. Vast expanses of land are subject to flooding. 

The vegetation of inundated areas consists of reeds (Phragmites australis) and annual glasswort – halophyte grass (Aeloropus littoralis, Puccinella giganthea, Salicornia europaea, Suaeda prostrata) communities; forming groups of beskilnitza (Puccinella giganthea), glasswort (Salicornia europaea) instead of died sarsazannik (Halocnemum strobilaceum).

Individual benthic organisms such as worms and mollusks live at these sites. Numerous birds inhabit coastal areas of the sea, land animals also visit these places (wild boars, wolves, hares, etc.)

Surges can result in mass deaths of fishes, benthos and plants.

2.2.3 Rivers

Bush and rarely tree communities (Salix alba, Tamarix laxa, T. ramosissima, Populus nigra) with abundant meadow forbs and grasses are distributed in the delta of the rivers Volga and floodplain of the Ural. Shrublands are supplanted with grass meadows with dominating wheat grass (Elumus, Bromopsis), licorice (Glycyrriza glabra, G. uralensis and G. aspera) and zhitnak (Agropyron pectinatum). Reed belts (Phragmites australis) and clubrush (Bolboschoenus maritimus) are representative for wetter areas.

The estuary of the river Ural is a migrating, feeding and spawning ground for commercial fish species, a habitat for waterfowls both for nesting in coastal reed brakes and migratory, and a range for wild animals. 

2.2.4 Lakes

All lakes, located at the investigated area, are shallow and saline. Most of them dry out during hot periods. Crayfish - brine worm, which is a good food for fish, lives in salt lakes of the Mangistau province. Their harvests are limited. 

2.2.5 Wetlands

The whole northern coast of the Caspian Sea is covered with a reed belt. Its length constitutes 450 km. Its breadth varies from 70 km in the delta of the Volga to several scopes of meters at eastern coast. The area, covered by the reed belt at the coast of the Northern Caspian, is 786,6 thousand ha, including 70 thousand ha in the delta of the Ural.

The role of the reed belt is complex. The reed wall serves as a natural barrier against surges, hindering the speed of a water level rise. In the same time, it is a filter, which considerably traps pollutants, washed out of the coast. It also serves as a habitat for waterfowls. Plants and invertebrates, living in it, serve as food both for migratory and nesting species. Swans eat plants up to the depth of 0,5m, ducks – at lesser depths. Various species of warblers, gulls and terns nest here. The water levels rise gave rise to extension of a reed belt along the coast, east of the Volga’s delta (240 thousand ha), which in turn improved nesting and sheltering conditions at inundated areas and thus increased bird nesting and mewing birds population. The population of birds reaches 177 thousands (with predomination of immature swans, diving ducks and coots) in summertime and 1,4 millions in autumn (Rusanov, 1995).

Rare bird species such as little egret, squacco heron, spoonbill, pelican and white-tailed sea eagle, range in eastern part of the Volga’s delta.

Bony fishes such as common carp, Caspian bream, roach, rudd, tench, etc. live in open waters between areas of reeds.

Numerous benthic organisms dwell at the bottom. Molluscs, the biggest benthic organism, constitute almost 80% of the total mass of the benthos.

Many species of zoo- and phytoplankton live in water depth.

Of wetlands, the bay Komsomoletz and salinas Mertviy Kultuk and Kaidak hold a particular place as habitats of Kazakhstan populations of flamingo during migration and moult from April to October.

2.3. Trophic aspects

2.3.1 State of populations of flora and fauna

During last years, there were no studies of species populations. Endemic and rare species, and species listed in the Red Book of Kazakhstan of flora and fauna were listed in previous sections of this report.

In the process of evolutionary historical development, aquatic plants have developed characteristics allowing adaptation to impact of environmental factors. Therefore all species of macrophytes are distinguished with good semenal and vegetative reproduction, many of them are able to root again after being uprooted and have good elasticity – ability to stretch and shrink. These characteristics provide persistence to mechanical injuries and determine ability and speed of macrophytes to recover after a lesion. 

Short-lived, seasonally consecutive groups of submerged-aquatic (during wind-induced onsets) and aerial-aquatic (during ebbs) vegetation forms in the Northern Caspian, in areas affected by surges. These plants are characterised by underdeveloped structure, weak interconnections with other components of the ecosystem, and spatial and temporal instability. Hence, they are very vulnerable to any type of man-made impacts.

Physical destruction of aquatic vegetation occurs as a result of ice processes. When ice thaws, breaks up and moves, it scrapes bottom vegetation at shoals. 

Anthropogenic impacts, particularly in desert conditions, lead to reduction of habitats, communities and ecosystems, simplification of species composition of land vegetation and an increase of weeds. 

At present, fish illnesses and overfishing (poaching) posed a real threat to survival of sturgeons. In Kazakhstan, their catches plunged from 8,0 thousand tons in 1970 to 0,5-0,4 thousand tons in 1998-1999. 

There is a similar situation with the Caspian seal (Phoca caspia). Pathological changes occur in seals’ gullets and gall bladders. There are disorders in chemoreception and chemotaxis. These mechanisms of vital activities are linked to such processes as feeding, reproduction, growth rate, changes in age of sexual maturity, disorders of genetic apparatus and reproduction systems. A high natural mortality of litter, mass deaths of pregnant females in autumn have been observed for several years. There is a high level of abortions. Under high oil pollution, seals loose ability to adapt to sharp fluctuations of environmental factors and lose persistence to infectious and parasitic diseases. 

Development of natural resources and infrastructure in the vicinity of habitats and routes of seasonal migration of saiga (Saiga tatarica) as well as their uncontrolled shooting in recent years resulted in drastic drop of saiga population.

At present, the population of wolves (Canus lupus) has increased by factors of 3-4, for lack of control (cull) from the governmental structures. Attacks of wolves to livestock became usual; sometimes they even attack people. 

2.3.2 Prey-predator relationship

There are historically developed antagonistic relationships between predators and preys. 

In coastal waters, zander (Stizostedion licioperca), asp common (Aspius aspius), perch (Species esox lucius), catfish (Siluris granis) and great sturgeon (Species Huso huso) refer to the most abundant species of carnivorous fishes. They mainly feed on fish youngs or on smaller fishes. Under lack of such food, they can also eat benthic organisms and detritus. Predator species limit populations of other species such as sprats (Clupeonella), Caspian roach (Rutilus rutilus caspicus), gobies, etc. The total population of all fish species is determined by the prey-predator ratio. Gulls (Larus), cormorants (Phalacrocorax carbo), etc. are predators in regards to fishes. There is no threat for species ratio in water environment.

Herbivorous animals such as saiga (Saiga tatarica), goitred gazelle (Gazelle subguttoroso), hare (Lepus), etc. and numerous rodents live in coastal zones. They are food for carnivorous animals such as wolf (Canus lupus), fox (Vulpes vulpes), jackal (Canis aureus), etc. and certain bird species. Birds are also predators in regards to insects. In certain periods, wolf population increases, limiting prey population, however, the balance restores in a time. 

The population of grass-feeding animals is also limited by poor vegetation in coastal zone of the Caspian.

2.3.3 Food relations

All species of water flora are of high resource importance. Phytoplankton species are of high food importance for zooplankton, zoobenthos and ichthyofauna. In terms of food, the most precious are Diatoma elegantum, Melosira granulata, Glenodinium lenticula, Glenodinium behningii, Catocerus bigamii, Glepidium caspicum and Gopiulax spikiphera. 

Abundance and biomass of phytoplankton of north-eastern Caspian is characterised by high indices and considerable seasonal and annual variations. Diatom alga dominate in April (89% of the amount and 97% of biomass), then in August pyrophytes are spread (27% and 2%) side by side with diatoms (47% of the amount and 98% of biomass). Green algae prevail in autumn (in September) (40%), the share of diatom and pyrophyte algae is lower (33% and 25% correspondingly). As a rule, phytoplankton biomass is defined by vegetation of individual species of algae, with large cells or form threads and chains. These are mainly rhizosolenia of diatoms and pond scum and zigmena of green filamentous algae.   

Copepods, cladocerans and wheel-bearers constitute the main mass of zooplankton (85-90%). In the same time, more than half of it referred to copepods. The average perennial total biomass in eastern part of the Northern Caspian constitutes 148 mg/m3 in June. Of this, copepods constitute 96 mg/m3, cladocerans - 13 mg/m3 and wheel-bearers - 21 mg/m3. Distribution of zooplankton is considerably linked to water freshening caused by river runoff.

Major benthos range on the surface of ground and in the sediment (epi- and endobenthos). These are usual representatives of periphyton (fouling) – sponges (Demospongiae), pearlweed (Bryzoa), worms (Vermes), barnacles (Cirripedia), clams (Bivalvia), mytilaster (Mytilaster), dreissens (Dreissena), infusoria (Infusoria) and nektobenthos - shrimps (Palaemonidae), opossum shrimps (Mysidacea), and planktobenthos – copepods (Copepoda), cladocerans (Cladocera) and rotifers (Rotatoria).

Peculiarities of seasonal dynamics of benthos make provision for distribution of fishes on pastures, seasonal movements in the sea and intensity of feeding on a specific object in various seasons (pic.9).

There is a close connection between submerged aquatic vegetation and other components of ecosystems within Kazakhstan part of the Caspian. Plants serves as a habitat and food for invertebrates and fishes. Plants can serve as a substrate for fish eggs (for example, common carp (Cyprinus carpio Svetovidov), roach (Rutilus rutilus caspicus), Caspian bream (Abramus brama orientalis)). They and inhabiting them invertebrates serve as food for birds. For example, swans (Cygnus), which eat plants up to the depth of 0,5m, ducks – at lesser depths. Plants, that are picked from the bottom and discarded to the shore, become a habitat for insects and other invertebrates.  Plants are also a habitat and food for ducks, coots and swans; nesting ground for different species of warblers (Aerocephalus), gulls and terns (Sterna); and food for a number of insects. Dead reed is a source of nutrients. Processes of reed decomposition by microbes and formation of detritus are big sources of energy for aquatic communities. Flooded marshes with lagoons are feeding grounds for ducks (Anas) and wading birds. Herbs of salt meadows are food for herbivores and can be mowed for hay.

2.3.4 Eutrophication

Hypoxic zones in the Northern Caspian, in areas adjoining to the estuary of the Ural and eastern branches of the delta of the Volga, arose as a result of natural eutrophication of coastal waters. These areas are characterized by shallowness, high water temperatures and low transparency in summertime, and poor water exchange. 

Hypoxic areas emerge in summertime (July-August). Their formation is accompanied with high initial production, growth of biochemical consumption of oxygen in water, accumulation of organic compounds in sediments. This leads to oxygen depletion in surface layers of water. A drop of oxygen concentration to 4,53 mg/l was recorded at the coast of the river Ural in 1996. Water saturation with oxygen reached 51%. 

At the coast of the river Ural, anaerobic conditions are formed in sediments. The ground under a thin oxidised film, where anaerobic conditions are formed, is enriched with hydrogen sulphide. In case, the integrity of such a film is broken, hydrogen sulphide will get into water and combine available oxygen, causing local hypoxia (Protection of biological diversity of the Caspian Sea, 1994).

Eutrophication of the North Caspian is mainly brought on by influx of nutrients with river runoffs. In dry years, some 80% of phosphorus, draining into the sea from the river Ural, are of anthropogenic origins. These anthropogenic nutrient runoff is formed mainly from organic fertilisers and sewage (National report on biological diversity, 2000).

Excess of nutrients, settled in the area of freshwater flow, causes bloom of blue-green algae and sharp decrease of the content of dissolved oxygen (hypoxia). Almost similarly, hypoxic areas are formed in the interfluve of Emba-Ural-Volga in summer, which is facilitated by abundance of decoying aquatic plants. 

Decrease of the number of fodder organisms, especially benthos, occurs in such hypoxic areas and feeding grounds of commercial fishes are shrinking.

The goals of the Coastal Profile of the Kazakhstan part of the Caspian Sea include:

· Describing physical environment of the region;

· Describing biological environment;

· Describing social and economic environment; and

· Describing organisation and administrative management.

During preparation of this coastal profile, the authors encountered significant difficulties, caused by lack of systematic environmental observations and unequal value of available materials. 

Due to general economic decline, the number of researches of the coastal zone was considerable cut in 90s. Nevertheless, the authors tried to use up-to-date information on the state of the coastal zone.

The review was prepared by a team of Kazakh scientists and experts on the basis of their own researches, references and background sources, and also materials, provided by the Atyrau and Mangistau regional offices for environmental protection and statistics, and institute of ecology and development. 
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MOpCKaR PEHUHA © G3POBCKUMM GYTDAMM U C GENO3EMENBHANONEINHON PACTATENSHOCTEH MOPCKYX
W D3EpHBIX NOGEPERMTT Ha BONOTHEIX CONDHYAKDBEIX NDYBEX C CONOHAKENU 1 CONOHLAMM

3010BaA PABHIHA CO 3MAKOBD - NECUAHHONALIHHO PACTUTENBHOCTEHO HA MECKAX B COMETAHMM
 GypINM NOYBANM 1 CONOHL MM

JIEMIOBUANEHD - NPONKOEUANEHAR PABHIHE C GENOEMENEHONONBINHO, GOANLIMERD - GENDSEMEnsHD-
ML IHHO/, KEFDEYKDB0 - GENDSEMENEHOMOLIHHDNA PACTUTENEHOC TR Ha GyRbIX NOYEAX

MOpCKaR paBHWHE © GEPDBCKMM GYTPaMM U C GGIYHOEOH U TACOUIOPIYHOBDH PACTUTELHOC Tl
Ha ByPbix CONDHUEBATEIX NOMEAX, CONDHLIEX 1 CONDHHEKEX

CTPYKTYDHOE NNETO & GAOPTYHOBOI, NONBIHHA - GAOIYHOBQ! PACTUTENEHOCTEH Ha CEp0 - GypkiX
CONDHLEBATLIX NDYBEX C CONTHLAMI M TaKbIDaNI

CTPYKTYPHOE NNETO & GEN03EMENEHONLIHHOM, GOANBIMEED - GENISENENEHONDNEIHHOI, KEIPYKOBO - GEnD3emensHo-
MOLIHHO/ PACTUTENEHOCTBHO Ha GYPbi U 200 - GYPhiX CONTHUEBATEIX NDYBEX C CONOHYAKEMM 1 TaKbIHAMM

ANMIOEMANSHAR PABHUHA C CUIOTYHOBOH, NONIHD - GUIOPTYHOBDH PACTUTENLHOCTER Ha GypbiX
CONDHLEBATLIX NDYBEX C TAKINAMI M CONDHLENI

CTDYKTYDHOE NNETO © GOANBINEBOH, TYREHCKONONSIHG - GOANBIMEB0N PACTUTENLHOCTHHD Ha
GyPbiX U CEP - GyfbiX NOYBAX C CONDHL{ENN 1 TaKbIRaMM

30M0BaA PABHIHE C CEPKEKDBD - ACTRAXEHCKD - NONBIHHON PACTATENSHOCTEH Ha NECKAX
B COMETAMIM C BYPbIMI CONDHLEBATEIMMA NOYBAMMA

MOpCKaR PEHUHA © G3POBCKYMM GYTDAMM U C YEpHOCAKCAYNDBO, GEND3EMENEHONLIHHD -

- YEMHOCAKCAYNOBON U KEANEYKDED - YEPHOCAKCAYOB0A PACTUTENEHOCTIH) Ha MECKaX

MOpCKaR PAEHUHA CO 3NAKDBO - GENDSEMENEHONONLIHHN, GOANSINEED - GENO3EMENEHNONLINHON,
YEQHONDNEIHHO - GUIRIYHOBO PACTUTENHOCTEH Ha GyPbi CONOHLEBATEIX NOHEAX C CONOHLAMM

ANMIGEMANEHAR PABHUHA C GENIGENENEHONDNEIHHOI, GORMSIEB0 - GENDSEMENSHONONLIHHON, KOKNEKDEDH
W 4EQHONONIH - KOKNEKDB0/ PACTUTENLHOCTEAD HA CEO - Gy M O8O - CEPOSEMHBIX NOHEAX

cop



 Scheme of trophic relations of the Caspian Sea (Biological productivity of the Caspian Sea, 1974)

3. SOCIAL-ECONOMIC ENVIRONMENT

Social-economic conditions are determined by the industrial and agricultural situation, infrastructure development, population employment, living standards and holiday conditions.

3.1. Demography

3.1.1 Littoral territories population

The population of the Caspian region is relatively small.

In accordance with the Statistics Agency of the Republic of Kazakhstan as of 01.01.2001, the total population of Atirau region makes 440286 people, including 256121 urban (58,17%) and 184 165 (41,83%) rural population. 

The number of people in Mangistau region makes 314 669 people, including 246 848 (78,45%) people living in the cities and 67 821 (21,55%) – in rural regions.

The average density of people in Atirau region is 3,7 people/sq.km, in Mangistau – 1,9 people/sq. km.

The average density of rural population in Atirau region  is 1,5 people/sq. km, in Mangistau – 0,4 people/sq3. km.

The number of people arriving into Atirau region in 1998 is 3177 people, the number of people leaving  - 4624 people, the number of people arriving into Mangistau region in 1998 – 8904 people, the number of leaving – 9712 people. 

3.1.2 Age distribution and sexes relationship
In accordance with the Statistics Agency of Kazakhstan as of 01.01.2001 314 669 male population (48,91% of the total population) and 224 946 female population (51,09%) (table 5.) live in Atirau region.

The number of male population in Mangistau region makes 154 970 people (49,25%), female population – 159 699 (50,75%).

35,53%  of people at the age younger than people able to work, 55,14% of people able to work and 9,33% of people older than people able to work live in Atirau region. 

36,03% of people younger than people able to work, 57,42% of people able to work, 6,55% of people older than people able to work against the total population of the region live in Mangistau region.

Table 5 Age distribution and sexes relationship in the Caspian region as of 01.01.2001.

                                    Population                          Men                               Women

 
Atirau

region
Mangistau

region
Atirau

Region
Mangistau region
Atirau

region
Mangistau

region

           1

Totally

Including at the age of:

Until 15 years  

15

16-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65

66-72

73 and older

Of the total population at the age:

Younger than people able to work

People able to work

Older than people able to work
       2

440286

147025

9427

32414

36222

34857

35489

35100

28223

20329

11863

11553

13451

1650

14151

8531

156452

242789

41045
      3

314669

106789

6572

22211

26897

26997

25539

25427

20899

16143

10378

8566

7117

792

5812

4530

113361

180703

20605
      4

215340

74761

4769

16497

18486

17812

17837

17253

13800

9558

5525

5146

5765

680

5366

2082

79530

123903

11907
      5

154970

54245

3234

11126

13596

13837

12758

12492

10118

7512

4754

3977

3220

356

2424

1221

57479

91456

6035


       6

224946

72264

4658

15917

17733

17045

17552

17847

14423

10771

6338

6407

7686

970

8786

6449

76922

118886

29138
       7

159699

52544

3338

11085

13301

13160

12781

12935

10781

8631

5624

4589

3897

436

3388

3209

55882

89247

14570



3.1.3 Growth rates and national composition of the population
Natural growth of the population in accordance with the Statistics Agency data (Kazakhstan, 1999)  per 1000 people is the following:

                                                                    Years


1995
1996
1997
1998

Atirau

Mangistau
12,3

13,4
10,8

14,2
10,5

13,5
9,8

13,4

In Atirau region the population growth decreased in 1998 in comparison to the year of 1995. In Mangistau region this figure preserves.

In the Caspian region in accordance with the population census as of 1999 more than 31 nationalities live (table 6).

In Atirau region the indigenous population includes Kazakhs – 88,96%, Russians  - 8,63%, Ukranians – 0,33%, Azeris and Armenians – 0,06%, Ttars – 0,79%, Lezgines – 0,02%, Koreans – 0,59%.

In Mangistau region the indigenous population includes Kazakhs – 78,7%, Russians – 14,82%, Ukranians – 1,31%, Azeris – 1,08%, Tatars – 0,79%, Lezgines – 0,76%, Koreans –0,71%, Armenians – 0,42%.

Table 6 National composition of the population of the Caspian region as of 01.01.2001.

National composition of the population
Atirau region
Mangistau region

Totally (people):

Including:

Kazakhs 

Russians

Azerbaijanians

Belorussians

Armenians

Bashkires

Bulgarians

Greeks

Dargines

Georgians

Ingushes

Karakalpakians

Kirgizes

Koreans

Kumikes

Lakts

Lezgines

Moldavians

Mordvas 

Germans

Nogaytsis

Osetians

Tabasaranians

Tatars

Turkmens

Udines

Udmurtes

Uzbeks

Ukranians

Chechens

Chuvashes


440286

391672

38013

272

347

280

90

436

246

109

97

32

14

37

2600

27

105

77

101

43

687

4

32

1

2728

35

1

35

145

1442

112

41
314669

247644

46630

3407

612

1308

217

79

93

91

215

120

144

232

716

124

125

2379

163

112

554

169

338

107

2490

186

241

103

394

4124

655

129

3.1.4 Settlement data of the territory
On the basis of archeological excavations it was established that the Caspian coast of Kazakhstan was inhabited by nomadic tribes in III-I milleniums B.C. 138 archeological instruments of labor and life were found dating back to the bronze and iron centuries. According to the historic documents the tribes of Saktses and Massagets inhabited these territories in the first millenium B.C. In the first century A.D. –  the Gunnes tribes, in IX-X cc. – the Khazars, Pechenegs tribes, in XI-XII cc. – the Kipchaks tribes.

In XIII-XIV cc. at 40 km to the North from Guriev on the Ural bank in Saraychik there was the center of the Golden Orda of Tatars and Mongols.

In 1640 at the mouth of the Ural river the town of Guriev was constructed (since 1992 – the town of Atirau).

In 1857 the town Fort-Shevchenko was founded on the Caspian coast (at first the town of Novopetrovsky, until 1939 – the town of Fort-Aleksandrovsky).

The town of Aktau (until 1991 – the town of Shevchenko) was founded on the sea-side in 1963.

The relatively dense settlement of the territory took place in the XIX-XX centuries.

3.1.4.1 Use of labor resources 

The population able to work in the corresponding age in Atirau region makes 236300 people, in Mangistau region 181 600 people.

 In 1998 the number of economically active population in Atirau region makes 195700 people (82,3%); in Mangistau region – 154 700 people (84,5%).

Distribution of people employment for 1997 in Atirau region is 177300 people (in state sector – 66800 people, private – 70000 people, mixed sector without foreign participation – 35500 people, mixed sector with foreign participation – 4800 people, foreign – 200 people); for Mangistau region – 143000 people (in state sector – 53400 people, private – 53400 people, mixed sector without foreign participation – 35900 people, mixed sector with foreign participation – 200 people, foreign – 100 people).

The level of official unemployment (in % against the economically active population as of 1999), for Atirau region – 4,6; for Mangistau region – 7,8.

3.1.5 Social structures
After the collapse of the USSR the social structure of the population has changed. At present there is no calculation made in accordance with the categories of workers, peasants, intelligentsia, etc.

By statistics agency data (2000) in 1999 in Atirau region (in brackets Mangistau region) 92591 people (84394 people) worked at the plants and organizations, 1069 people (218 people) – in the farms, 1192 people (2189 people) – for separate citizens, 279 people (870 people) – in private farms, 293 people (870 people) – at private enterprises, 3830 people (4285 people) were involved in individual business, 301 people (152 people) worked at family enterprises free of charge, 4478 people (340 people) – in personal subsidiary plots.

3.1.6 Cultural resources
By statistics agency for the 1999 in Atirau region there were 56 clubs, 1 theatre, 84 libraries, 12 museums; in Mangistau region there are 21 clubs, 1 theatre, 45 libraries, 6 museums (table 7).

Table 7 Number of cultural institutions in the Caspian region for the year of 1998

                          Theatres                          Clubs                              Libraries

Region
unit
performance
Visits

(thousands people
unit
performance
visits
Units

(thou.

people)
Books stock (thousands)
Readers (thou.

people)



Atirau

Mangistau
1

1
15

220
11,3

24,9
56

21
2236

2725
760,7

369,3
84

45
1751,9

1156,6
138,7

58,4

3.2. Health, education and holiday organization

3.2.1 Health
In accordance with the Statistics Agency of Kazakhstan in 1998 medical care was provided in the region by 149 polyclinics, 63 hospitals including 12 regional hospitals, 22 rural hospitals, 44 rural dispensaries and 129 stations of medical attendants and obstetricians. There are 2519 doctors, 6248 nurses. The number of doctors per 10000 people makes 52,6 people, the number of nurses – 157,2 people. The number of hospital accommodations per 10000 people in Atirau region makes 71,9 beds, in Mangistau region – 120,5 beds, on an average in the Republic – 79,6 beds.

The number of doctors per 10000 people in Atirau region makes 28,3 people; in Mangistau – 34,9 people; on an average in the Republic – 34,3 people.

In 1998 dispensaries and polyclinics provided medical care for 13,1 people during one shift for 3,44 people during a year.

The analysis shows (table 8) that the increased level of sickness rates risks for the Caspian region shows itself in infectious and parasitic diseases (relative risk in 1996 – 1,72), blood and homogenic diseases (relative risk – 1,59), circulation of the blood system (1,08), pregnancy complications, post-natal period (1,21).

It is necessary to take into consideration the urgent problem of tuberculosis in the region. Atirau is the first in Kazakhstan in tuberculosis. The figures are twice more than on an average in Kazakhstan (178,0 cases a year per 100 000 people). Mangistau takes the fifth place in the Republic (97,2 cases per 100 000 people). The number of the dead in 1998 per 100 000 people in Atirau (in brackets – for Mangistau makes 908,8 (773,0) people, including 354,1 (288,1) people died of the blood circulation system diseases, 114,5 (129,9) people committed suicides and died as a result of external factors impact, 105,8 (99,2) people  - of malignant tumors, 69,5 (53,2) people - of breath organs diseases. 

The number of children died at the age of 1 year per 1000 born children made for Atirau – 25,6, for Mangistau – 25,9, for Kazakhstan – 21,6 children. 

Average life in 1995 for men in Atirau region made 56,6 years, for Mangistau – 58,7 years.

3.2.2 Ecological health
Environmental pollution of the territory is going on. In 1998 the number of stationary sources made 1370 spillers in Atirau, 135,5 thousand t. of pollutants were disposed into the atmosphere, including 0,1 thousand t. recovered and neutralized. In the regional center Atirau and the region itself the torches are burning out hydrocarbon gases. Annually  more than 150 million cubic m. of casing-head gas are burned out. In 1987 207 kg of pollutants disposed into the atmosphere from stationary and non-stationary sources fell at one person, in 1997 these pollutants made 443 kg.

About half of all the disposals of hydrogen sulfide in Kazakhstan takes place in Atirau where there are exploited sub-salt oil fields containing up to 19-25% of hydrogen sulfide in gas.

Pursuant to the Statistics Agency data for 1998 in Mangistau there are 2090 organized disposal sources. Totally 88,1 thousand t. of pollutants were disposed into the atmosphere, including 17,1 thousand t. which were recovered and neutralized.

The number of non-utilized industrial wastes makes 3,1 thousand t. for Atirau, 19,5 thousand t. – for Mangistau.

Table 8 Health condition of the population in the Caspian region


1995
1996
% growth

Sickness rate per 100 thousand of people:              

All the diseases

Infectious and parasitic diseases

New growths

Endocrine system diseases, nutrition and immunity disorder

Blood  and hemogenic diseases

Mental disorders

Nervous system and senses organs diseases

Circulation of the blood diseases

Breath organs diseases

Digestion organs diseases

Urino-genital diseases

Pregnancy and post-natal  complications

Cutaneous and subcutaneous cellular tissue diseases

Bone and muscular system diseases

Inborn anomalies (development defects)

Traumas and intoxication


47115,1

4687,0

174,9

397,9

1014,7

270,0

3899,4

957,3

18375,5

3067,9

2144,2

4475,0

5928,2

1109,1

74,2

3518,8
43095,5

4621,0

145,8

398,0

1137,6

331,2

3786,9

1149,1

15613,3

2812,2

1647,6

4664,2

4942,5

1016,3

105,7

3775,9
91,47

98,59

83,33

100,01

112,11

122,11

97,12

120,03

84,97

91,67

76,84

104,23

83,37

91,63

142,8

107,31

Environmental pollution impacts the population health. However the figures of relationship between the environmental situation and population health are not yet studied.

3.2.3 Social welfare system
The state does not ensure as earlier the employment for all the citizens able to work but provides with the allowances for some categories of disabled population, families not sufficiently provided for, scholarship for higher institutions students, pensions for pensioners.

One employee average salary for Atirau in 1998 made 99,3$ USD (14314,1 Tenge), including 185,8 $ (26780,3 Ten.) in industry, 115,8 $ (16679,7 Ten.) in construction, 25,5$ (3670,1 Ten.) in agriculture, 111,9 $ (16118,6 Ten.) in transport. In Mangistau – the average salary made 119,8$ (17255,8 Ten.), including 158,6$ (22853,5 Ten.) in industry, 115,6 $ (16664,1 Ten.) in construction, 40,1 $ (5786,5 Ten.) in agriculture, 149,9$ (21598,4 Ten.) in transport.

The number of pensioners registered in the labor and social protection bodies as of 01.01.1999 in Atirau is 45,9 thousand people, in Mangistau – 24,2 thousand people. The average monthly pension in Atirau is 26 $ (3748 Ten.), in Mangistau – 34,3 $ (4945 Ten.) Minimum size of a pension now  is 24,3 $ (3500 Ten.).

Per capita monthly income in 1998 in Atirau made 21,9 $ (3154 Ten.), per capita living standard – 28 $ (4040 Ten.). The relationship between income and living standard is 78%. Per capita monthly income in 1998 in Mangistau made 30 $ (4329 Ten.), per capita living standard – 31,4 $ (4521 Ten.). The relationship between income and living standard is 96,0%.  

3.2.4 Schools and higher institutions
In 1998/1999 the number of general day public schools in Atirau region (in brackets – Mangistau region) made 185 (91) with 105,8 (74,7) thousand pupils; the number of general non-public schools made 2 (11) with 0,1 (0,7) thousand pupils. The number of pre-school institutions in 1998 was 71(51) with 4958 (8038) children. The number of teachers at day general schools in 1998/1999 made 5,9 (3,9) thousand people. The number of higher institutions – 3 (1), colleges – 7 (11) with 9805 (5446) and 3499 (4604) students correspondingly. The number of higher institution graduates in 1998 made 1540 (685) people, college graduates – 1730 (1318) people. The literacy rate of adult population in Atirau region makes 93,9%, in Mangistau region – 98,5%, around the Republic of Kazakhstan – 97,5%.    

3.2.5 Ecological education
The higher institutions and colleges in the region prepare specialists in industrial ecology and ecologists- biologists. All the students irrespective of their future profession attend to the courses on ecology, some of them – on use of nature economy. Senior pupils study the basics of rational use of nature.

At some schools there are ecological classes which after the course of lectures organize the collective trips to the famous places of nature. They create ecological societies, interests clubs (including fanciers of flower-growing, dogs, cats, hunting, fishing etc.).

Annual ecological exhibitions are held in regional centers (both on different sectors of nature protection activities and on the whole).

Ecological lectures are held regularly for the representatives of industrial enterprises.

The environmental situation of the region is constantly highlighted in the mass media.

3.2.6 Non-governmental social organizations 
The activity of non-governmental ecological organizations is aimed at preparation of drafts or feasibility studies for the development of a network of specially protected nature territories or threatened species. A lot more organizations are involved in ecological education and instruction which influence favorably the formation of general opinion of the population on the importance of nature protection including biological diversity. In this respect non-governmental organizations acting in the regions of the country and influencing the opinion of local people should be of paramount importance. 

The activities of the registered organizations (SPO “Caspian Tabiati”, “Caspian – XXI century”, Aynalayin ak dala” etc.) are targeted at protecting the Caspian, natural environment of the region.

3.2.7 Sports
Sports is weakly developed in the region due material resources lag. In 1998 in Atirau a modern sports-sanitary complex was built. There are 6 stadiums.

In 1982 the faculty “Physical culture and sports” was opened at the Atirau State University named after H. Dosmuhambetov, which trains sports and physical culture specialists. 

Boxing, wrestling and water sports are developed in the region. Among the sportsmen of the Caspian region there are Republican champions, Asian Games champions in water sports (rowing), boxing and wrestling. There are about two thousand sportsmen in the region.

3.2.8 Holiday organization
In Mangistau 4 holiday zones were created (Transboundary diagnostic analysis, 1998):

· sea-side near the town of Fort-Shevchenko (cape Tubkaragan);

· sea coast line to the north of Akshukur;

· Western coast line of cape Peschaniy to the south of the town of Aktau;

· Bay Kenderly.

Holiday zones include comfortable and not so comfortable objects with he capacity of 4000 people. In summer time children camps for 150 people function in three holiday centers (Fort-Shevchenko, settlements Fetisovo and Kurik). In the mineral springs territory there are sanatoriums (Shevchenkovskoye, Yeraliyevskoye, Sada Dubskogo).

In Atirau there is one sanatorium and 3 preventive healthy sanatoriums (for petrol men, chemists, builders).

The Ural river is used for mass recreation and fishing both in summer  and in winter (fishing under the ice).

The northern coast of the Caspian except for the protected territories is the most interesting place of holiday for hunting and fishing amateurs. Two hunting areas “Zolotenok” in the Ural delta of 20 thousand square ha and “Orman” in the Kigach delta of 17,5 square ha are registered in the regional Forest, Hunting and Fishing Administration. Additional 180 thousand ha of fishing grounds on the coast are registered in the hunters’ and fishermen’ society. In the Ural delta in Peshniy settlement there functions international recreation center for fishing amateurs.

3.3. Economic activity

3.3.1 Population employment and unemployment
In accordance with the Statistics Agency of Kazakhstan (1999) the number of economically active population for the year of 1998 in Atirau made 82,3% (or 195700 people) out of the whole number of labor resources; in Mangistau – 84,5% (or 154700 people).

In different sectors of economy including private foreign companies in 1997 in Atirau 177300 people were employed, in Mangistau – 143000 people. 

The level of official unemployment (% relationship  against the economically active population for the end of 1999) made for Arirau 4,6; for Mangistau –7,8.

3.3.2 Heavy and light industries
The number of industrial enterprises in Atirau in 1998 made 345 units producing 586,3 mln. $ (84483 mln. Tenge), in Mangistau – 161 units producing 281,1 mln. $ (40511 mln. Tenge).

The proportion of Atirau in the total electric power is 1,8%, in oil (including gas condensate) – 42,9%, natural gas – 47,3%, timber – 1,3%, building brick –3,9%. The production of concrete constructions and makes is 6,4 thousand cubic meters. The portion of Mangistau in the total electric power production is 4,6%, in oil (including gas condensate) – 27,3%, natural gas – 18,2%. The mineral fertilizers production in 1998 was 3,3% thousand tons. The production of concrete constructions and makes was 17,0 thousand cubic meters.

Light industry in the region is weakly developed. The production of tricot makes in 1997 in Atirau region was 1000 pieces, synthetic detergents and soaps – 41,0 tons. There were produced 35,0 thousand pair of shoes in Mangistau region.

3.3.3 Extractive industry
Atirau region is the oldest oil extractive region of Kazakhstan where oil has been extracted since 1899. On its territory there is concentrated 50,9% of extracted oil reserves of all the Republican reserves, 10% of gas, 4,1% of condensate. 79 hydrocarbon deposits have been prospected with total quantity of produced oil in 1529081 thousand tons, of gas – in 198733 million cubic meters, of condensate – in 29240 thousand tons. Out of the 79 deposits 38 ones are being worked out, 6 deposits have been prepared for working out, 7 deposits are being prospected and 25 – laid up.

Earlier in Atirau region hydrocarbon was produced primarily in pre-salt deposits of the South Emba and Ural-Volga interfluvial region. Now these deposits have been prospected, the Tengiz pre-salt deposit is being worked, the Korolev one is being prepared for exploitation.

Mangistau region occupies an important place as regards the mineral reserves of Kazakhstan. On its territory 23,4% of extracted oil are concentrated. In addition to that  - 8% of natural gas, 100% of balance stores of rare grounds, 3,2% of uranium, 90,5% of sawn stone out of total republican stores of resources are concentrated.

On the territory of the region 69 deposits of hydrocarbon have been prospected with total quantities of extracted oil in the size of 702542 thousand tons of oil, 157730 ml. cubic meters of gas, 4,7 ml. tons of condensate, 27 oil deposits are being worked out. 

The exploited oil deposits are concentrated both along the Northern and the Eastern coasts of the Northern Caspian. In Mangistau region the main oil and gas extraction is effected on the Buzachi peninsula and in the deposits located far from the coast.

Hydrocarbon processing is performed at the Atirau oil refinery, the Tengiz and Kazakh gas refineries.

The production in the Caspian region in 1998 made: oil  (including gas condensate) – 18,19 ml. tons, gas – 5,36 billion cubic meters. The primary oil refinery made 4,1 ml. tons.

Out of local building materials there is being worked out the biggest Jetibay limestone-shell rock deposit allowing to produce (1997) 240 ml. pieces of building stone, 70 thousand cubic meters of wall bricks and big blocks, 70 thousand cubic meters of facing slabs, 70 thousand tons  of feeding meal, 30 thousand tons of quick lime.

3.3.4 Agriculture
The number of the farms of all kinds in Atirau is 1226 units, in Mangistau – 462 units.

The Caspian agriculture is weakly developed and based primarily on cattle breeding on poor desolate pastures. Meat and karakul sheep breeding prevails, horse and camel breeding are developed. As of 01.01.1999 in the Caspian region the number of cattle makes 100,8 thousand heads, sheep – 683,6 heads, horses – 61,2 heads, camels – 44,8 heads. At the same time the wheat production in Atirau region made totally 0,1 thousand tons, and in Mangistau region the wheat is not produced at all. Meat production made 58,2 thousand tons, milk – 39,3 thousand tons, eggs – 0,8 ml. items. The level of self-sufficiency of the population in accordance with scientific standards in Atirau (in brackets Mangistau region): in meat is - 44 (15)%, in milk and milk products – 15 (4)%, in vegetables and melons and gourds – 43 (5)%.

Forage reserve on the littoral territory is not sufficient. Due to the Caspian sea regime changes for the last decades a considerable part of natural forage grounds have gone out of the haymaking pasture rotation. The average pastures crop capacity is 2,8 centners/ha, haymaking yield – 14,3 c/ha of dry mass. The region’s forage reserve at present makes 28,6 ml. c., haymaking – 3,3 ml. c. of dry mass.

The flooding of the coastal line with arable grounds in the flood lands of the rivers Ural and Volga resulted in losses of agricultural production being deficit for this region (vegetables, potato).

3.3.5 Forestry
The wooded territory (woods square in % of the total territory) in Mangistau region makes less than 0,5% which is 10 times less than on an average in Kazakhstan. In accordance with woods zoning the region’s areas are singled out into Usturt dendrological region, saxaul region, sandy deserts and takirs.

As of 01.07.1998 in accordance with the Mangistau regional Department for forestry, fishery and hunting the total territory of state woods fund in Beyneusk region (the Northern Usturt) makes 242361 ha, including 94541 ha of the pasture grounds with the fixed standard of pasture. The forest consists mainly of saxaul and some other bushes. The most part of species grow in Usturt (53) and in Mangistau (50). In the Southern Usturt 33 species grow, and in Buzachi – only 24.

Unfavorable forest conditions are defined by both climatic and soil characteristics.

In Atirau region the territory covered with forest makes only 14400 hectars. These are primarily flood lands and tugai forests growing in narrow lines along the rivers.   

3.3.6 Horticulture and market gardening
In accordance with the Statistics Agency of the Republic of Kazakhstan (1999) 34,1 thousand families in Atirau were involved in horticulture and market gardening in 1998, in Mangistau region – 6,7 thousand families. These areas in Atirau region make 3,4 thousand hectars, in Mangistau  - 0,9 thousand hectars. They grow potato, fruit, vegetables in these areas.

3.3.7 Fishery 

Fishery in Kazakhstan sector of the Caspian sea is concentrated in the rivers Ural, Kigach, in the pre-mouth sea areas and in the Middle Caspian. The Northern Caspian area except coastal lines is prohibited for fishery because of its reserve character.

Joint-stock, cooperative and private companies participate in fishery. In Atirau region their number amounts to 120-140 units, the biggest are JSC “Atiraubalik”, JSC ”Shortambay” and cooperatives united into “Ribaksoyuz” providing for 95% of the catch in the region. Other fish shippers (80-100 units) consisting of 3-10 fishermen provide for 5-10% of the total catch. The total number of fishermen in the region make 1,0 thousand people.

In Mangistau region the main fish shipper JSC “Kazakhribflot” catching sprats in the Middle and Southern Caspian, as well as fine-mesh fish and Caspian seal in the Northern part of the sea. Accessory fish shippers (96 brigades) catch in the coastal area on a small scale (0,5% of the total catch in Mangistau region). The total number of fishermen catching and processing fish amounts to 500 people. 

Sprats are the most important in Kazakhstan fishing industry. In 90-s the sprats catch steadily declines down to 7-10 thousand tons on an average.

In the last years the sturgeon catch is no more than 0,4-0,6 thousand tons (Appendix 8).

The processing base in the Caspian region is concentrated in the JSC “Atiraubalik”, JSC “Shortambay”, JSC “Rybkholodflot” which produce frozen food and caviar, smoked and dried fish, tinned goods and marinades, some semi-products. The processing capacities of these enterprises are about 250 tons a day. At present these capacities are used not to the full extent due to the lack of resources, technological equipment becoming obsolete, lack of spare parts.

In the near future the role of Kazakhstan in sturgeon production should significantly increase. In 1998 two sturgeon hatcheries were built and commissioned, one located in the Yaitsk branch of the river Ural. The production capacity of the plant in young fish in the size of 3,0 ml. fish a year including: beluga – 600 thousand, sturgeon – 600 thousand, stellate sturgeon – 1800 thousand fish. The second Ural-Atirau fish hatchery of the capacity of 3060 thousand young fish of sturgeon a year produces: beluga – 87 thousand, sturgeon – 946 thousand, stellate sturgeon – 2027 thousand fish.

3.3.8 Retail trade
Retail trade is the increasing branch of economy. The retail goods turnover (including catering system) for the year of 1998 in accordance with the Statistics Agency of Kazakhstan (1999) made for Atirau region 40,3 ml. $ (5813,9 ml. Tenge), for Mangistau – 39,4 ml. 4 (5677,6 ml. Tenge).

 Trade enterprises turnover in Atirau region made 24,9 ml. $ (3591,1 ml. tenge), clothing and food markets turnover – 1,5 ml. $ (222,8 ml. Tenge). These figures for Mangistau region made 17,8 ml. $ (2563,9 ml. Tenge) and 21,6 ml. $ (3113,7 ml. Tenge).

Food products per capita turnover in 1998 for Atirau made 53,8 $ (7753 Tenge), for Mangistau – 77,3 $ (11137 tenge). Non-food products per capita turnover in 1998 for Atirau made 38,2 $ (5502 Tenge), for Mangistau – 47,6 $ (6859 Tenge).

3.3.9 Tourism
Tourism in the region is weakly developed. In spite of the seeming uniformity of steppe and desert flat landscapes specific for the most part of the territory they have a certain potential for the development of separate orientations of tourism and rest. 

First of all and primarily this is typical for all the arid grounds. The water areas are the most attractive. These areas include the River Ural, the Eastern part of the delta Volga, to a less extent Emba and certainly the Caspian sea itself. The Ural river is used both for mass rest during the days-off in summer time and for specific kinds of rest like hunting and fishing both in summer and in winter (fish catch under the ice). 

The lakes with curative mud reserves are perspective for the creation of mud bath medical institutions. The Caspian sea coast within Atirau region is unfit for long rest, construction of the hotels, holiday hotels due to the lack of beaches and long line of the shallow waters (about one meter long). The relatively rigorous climate of the Northern Caspian does not favor that.

In Mangistau region the situation is different with long warm period, the “velvet” autumn season which create excellent conditions for rest. To the North and South from the town of Aktau along the length of dozens kilometers the coast is full of holiday hotels and rest homes enjoying great popularity not only among local population but around the whole Republic in spite of the fact that abrasion shores of these areas often forced to organize artificial beaches.

The deepest waterless hollows (Karagiye – minus 132 m and etc.) and picturesque chinks (high stepped terraces) of the Usturt plateau are of great interest for active tourism (automobile or exotic – on horses or camels).

3.3.10 Service sector

The number of consumer services enterprises as of 01.01.1998 in Atirau region made 156 units, in Mangistau – 54 units.

The per capita services in 1998 in Atirau region made 16,7 $ (2404,8 Tenge), in Mangistau – 34,1 $ (4918,7 Tenge). 

The volume of paid services for the population in 1997 in Atirau region made 16,7 ml. $ (2404,6 Tenge), in Mangistau region – 17,2 ml. $ (2482,4 ml. Tenge).

The volume of paid services per capita in Atirau region made 38,2 $ (5501,3 Tenge), in Mangistau region – 55,2 $ (7949,8 Tenge).

3.3.10 Transport
Transport flows of the Caspian regions are provided with ground, air and water transport. Ground traffic are performed by motor, railway transport and through pipelines.

Railway main line and motor highway Astrakhan-Atirau and railway main line Atirau-Makat-Kandagach play an important role in the territorial organization of Atirau region. The railway main lines Makat-Beyneu-Kungrad, Makat-Beyneu-Mangishlak are of great importance in Mangistau. The tracks are single, the main traction is diesel one.

Tengiz deposit developing caused the necessity for railway construction Kulsary-Tengiz. The main volume of freight and passenger traffic is performed by railways. The length of railways on the territory of Atirau region in 1998 is 748 km, Mangistau region – 399 km.

The situation of motor roads in the region is characterized by Statistics Agency figures (Kazakhstan, 1999): the total length is 4,9 thousand km including 1,9 thousand km with firm dressing; the density of the roads with firm dressing in Atirau region makes 0,0193 km/square km, in Mangistau region – 0,0139 km/square km which correspondingly by 1,6 and 2,7 times less the average figures for the Republic. Turnover of goods in 1998 made in Atirau region 43,7 ml. tons/km, in Mangistau region – 88,8 ml. tons/km.

The main flows of air transport are based at the airports in Atirau and Aktau. Earlier there were local airports and landing strips for small aviation in all regional centers and many settlements. But now they practically do not operate. The installation of helicopter landing strips is possible nearly everywhere. The freight turnover in 1998 by air transport in Atirau region made 114,0 thousand tons/km, in Mangistau region – 4,4 thousand tons/km.

Water transport presently performs only sea transportation because navigation in the Ural river was prohibited to eliminate obstacle for sturgeon fish spawning.

The coastal sea ports of Atirau, Bautino, Aktau allow to connect through transport with nearly all foreign ports on the Caspian sea shore.

The port of Atirau is the river one because it is remote from the sea and the vessels navigation is possible only in the specially dredged channel which needs constant renovation. There are separate births for fishing fleet.

Port Bautino is at present the fishing fleet base operating in fish catch in the Middle and Southern parts of the Caspian sea.

The main sea gates of Kazakhstan on the Caspian is the port of Aktau established in 1962. The main activity is traffic of the following cargo: metal production, saw-timber, loading cargo, motor vehicles, as well as oil discharge and pouring in. There are 11 births on the territory of the port including four oil ports.

For the year of 1997 313 vessels called at the port including dry cargo ships of: the Russian Federation – 14, Azerbaijan Republic – 45, the Islamic Republic of Iran – 34; oil tankers of: the Russian Federation – 20, Azerbaijan Republic – 137 vessels. The volume of loading and unloading operations for 1997 made 282,3 tons. Oil discharge and pouring in made 867,9 thousand tons, including import of 5,6 thousand tons. The cargo handled in  the port are shipped by railway and by sea. Passenger traffic is not fulfilled.

3.3.11 Import and export operations
In accordance with the Statistics Agency of Kazakhstan (1999) the volume of foreign trade  in 1998 in Atirau region made: export – 17638,2 thousand $, import operations  -  32015,8 thousand $; in Mangistau region: export – 18705,8 thousand $, import operations – 27963,4 thousand $.

The volume of joint ventures and foreign production in Atirau region made 440,4 ml. $ (63466,6 ml. Tenge), in Mangistau – 14,1 $ (2030,8 ml. Tenge). The number of operating joint ventures and foreign enterprises in Atirau is 55 units, in Mangistau – 21 units.  

3.3.12 Industrial injuries and safety
In accordance with the Statistics Agency in Kazakhstan (1999) the number of people injured for the year of 1998 in Atirau made 62 people including those with fatal result – 7 people; in Mangistau region 114 people were injured including 12 people who died. The number of disablement days in Atirau region made 3 thousand man-days, in Mangistau region – 3,7 thousand man-days.

For 10000 working people the number of injured in Atirau region made 6 people including 0,67 people with fatal results. These figures in Mangistau – 13 people and 1,42 people correspondingly.

The number of disablement days per 10000 people in Atirau region made 282 man-days, in Mangistau – 431 man-days. The labor safety measures expenditures in Atirau region made 1,8 thousand $ (252612,6 thousand Tenge), in Mangistau – 3,2 thousand $ (459880,9 thousand Tenge).

3.3.13 Population income

Average income per capita in 1998 in Atirau region made 262,7$ (37852 Tenge) (100%) including labor revenues  186,5 $ (26880 Tenge) (73%), social transfers of 31,7 $ (4561 Tenge) (12%), revenues from sales made 22,9 $ (3313 Tenge) (7%), other  proceeds –21,5 $ (3098 Tenge) (8%).

Money income per one person in Mangistau made 360,4 $ (51942 Tenge) (100%) including labor income 292,04 $ (42083 Tenge) (88%), social transfers 60,1 $ (8666 Tenge) (5%),revenues from sales 3,4 $ (489 Tenge) (4%), other proceeds – 4,9 $ (704 Tenge) (3%).

3.4. Public utilities

3.4.1 Power (electric, gas, oil, atomic, wind)
In 1998 in Atirau region there were produced totally 905 ml. kwt/hours of electric power, in Mangistau region – 2,2 billion kwt /hours of electric power.

Oil production (including gas condensate) in Atirau region made 11,1 ml. t, gas – 192,2 ml. cubic meters; in Mangistau region there were produced 1,078 ml. tons of oil and 1446,7 ml. cubic meters of gas.

The main power supply source in Atirau and Mangistau regions are Atirau thermoelectric power plant of 239 Mwt, Kulsary thermoelectric power plant and Mangishlak atomic power plant with total power of about 1200 Mwt within the reactor BH-350 and thermoelectric power plant (operating on gas). There are also small thermoelectric power plants on oil  fields and in some populated areas.

The wind energy is used to a lesser extent.

3.4.2 Fresh water, irrigation, recurring use of water
In accordance with the Statistics Agency of Kazakhstan (1999) water intake in 1998 in Atirau from natural sources made 436,06 ml. cubic meters, transportation losses – 50,86 ml. cubic meters, water use – 385,19 ml. cubic meters including fresh water 21,21 ml. cubic meters.

In Mangistau region water intake from natural sources made 830,30 ml. cubic meters, transportation losses – 1,77 ml. cubic meters, water use – 828,43 ml. cubic meters, including fresh water – 12,29 ml. cubic meters.

In Atirau region 74% of fresh water is supplied from water pipe, 7% - from decentralized water supply system, 12% - from open sources, 7%  - the imported water.

The main source of fresh water supply, irrigation is the Ural river in Atirau region. Some quantity of water from the Ural is used for technical needs. The water is supplied to Kulsary by water pipe. 

Tengiz oil complex is supplied with the Volga water (from the river of Kigach) by the water pipe Kigach-Kulsary-Tengiz.

The Caspian sea is the main source of water supply in Mangistau region (about 95% of the total volume of water intake).  The regional center of Aktau annually needs up to 100,0 ml. cubic meters (82,0 ml. cubic meters for 1997) of sea water for preparation of fresh water and distillate for technical needs. From 1197,0 to 1308 ml. cubic meters of water are use for freezing of technological equipment GP MAEK, JSC AKPO, JSC “Cascor”; 35,7 ml. cubic meters  (22,0 ml. Cubic meters for 1997) are passed to JSC “Uzenmunaygaz” for pumping into the strata, 1054-1228 ml. cubic meters are coming back. To keep the stratum pressure on the deposit Kalamkas there is used sea water in the volume of 3500-4704 thousand cubic meters of water/year.

In the town of Fort-Shevchenko up to 440,0 thousand cubic meters of sea water are used for freezing refrigerator equipment and sending back.

Up to 30 ml. cubic meters /year are used from the Ural river in agriculture for irrigation.

The cost of one ton of water is changeable.

3.4.3 Management of local solid wastes
In the towns the management of local wastes (every day life refuse, debris, small plants wastes) is performed by special organizations, equipped by special installations.

In Atirau region the area of keeping local wastes (in the country) makes 400 thousand cubic meters of wastes. In the settlements it is not everywhere that the central management of wastes and their removal into specially organized places is fulfilled.

3.4.4 Canalization and local sewage
Industrial and household sewage of the left bank of the river Ural from Atirau are coming into the south-eastern sediment reservoir Tukhlaya balka.

Near the north-western border of the town of Atirau to the north of the airport there is one more big sediment reservoir for sewage evaporation. The volume of discharged industrial household water is 5,1 ml. cubic meters a year.

Sewage in Aktau are discharged into special reservoir Koshkar-Ata located 8 km from the coastal line. About 5,2 ml. cubic meters of industrial household waters are annually discharged into this reservoir. 

The cleaned sewage are discharged into the sea.

3.4.5 Industrial solid and liquid wastes
In accordance with the Statistics Agency of the Republic of Kazakhstan (1999) only in 1998 in Atirau region 3,1 thousand tons of solid toxic wastes were produced, in Mangistau region – 19,5 thou. tons.  

In Atirau in the eastern reservoir “Tukhlaya balka” built in 1945 and operating within the Atirau oil refinery there are at present about 70 ml. cubic meters of liquid wastes.

During operation of oil fields 16,6 ml. cubic meters of sewage have been pumped underground. The annual strata waters amount to 98-100 ml. cubic waters (since the operation of oil fields more than 1 billion cubic meters of strata waters have been produced together with oil). Due to that vast quantities of sewage containing oil products, different salts and heavy metals have been discharged in the areas of evaporation fields and particularly in the ground barns and the relief.

As of 01.01.1997 on the territory of Mangistau region 167,4 ml. tons of industrial wastes including 109,1 ml. tons of toxic wastes have been accumulated on the territory of Mangistau region. The annual volume of their accumulation makes: black oil ground – 33,8 thou. tons, industrial wastes – 3958,2 thou. tons, crude oil – 656,7 thou. tons, oil slime – 1, thou. tons.

The Koshkar-Ata reservoir located in the natural closed depression 8 km from the sea coast creates a serious problem for Aktau. This reservoir is used for storage and keeping solid wastes of chemical-mining metallurgy plant as well as for acceptance and further evaporation of sea water transporting solid sea wastes, sewage of sulfur acid plant, including “acid sewers” as well as non-purified industrial household sewage of the northern micro districts of Aktau. 

As of 01.01.1996 actual accumulation of wastes in the reservoir made: liquid wastes – 304 ml. cubic meters, solid wastes in the form of phosphor gyps and phosphor chalk – 104 ml. cubic meters. Their total area made 64, 6 square km, solid sediments come to the surface on the area of 10,8 square km. The reason for that was uneven accumulation of wastes and sharp decrease of the quantity of coming pulp as a result of output volumes decline.

At the station of radioactive wastes burial (RAO) RGP “MAEK” at present 6031,4 tons of solid wastes RAO are buried and 4857 tons of liquid RAO with radioactivity of 14466 Curie are kept.

3.4.6 Transport services
Transport services in the Caspian region are provided through ground, air and water transport.

Freight turnover for all modes of transport for 1998 in Caspian regions made: motorcar – 132,5 ml. t/km, water – 1,6 ml. t/km, air – 118,4 ml. t/km. Passenger turnover made: motorcar – 113,8 ml. passengers/km, air transport – 57,0 ml. pass./km.

At present the oil transport through the Caspian sea is performed by oil tankers. Sea transportation experience available in Kazakhstan  (before 1993 about 3 ml. t. of oil were brought to Volgograd, Baku, Makhachkala and Turkmenbashi) allows to send oil through Aktau port to the Caspian coast of Iran (the supposed volumes - up to 2 ml t. a year).

The transport services tariffs are changeable.

3.4.7 Power services
In accordance with the Statistics Agency of the Republic of Kazakhstan in 1998 there were produced 3153,3 ml. kw/hr of electric power in the Caspian region.

Electric power transmittance from the main sources is carried out through high voltage electric power lines. The 110 and 220 kw lines are coming from Atirau Thermoelectric Power Station to the North to Uralsk, to oil fields Martishi – 110 kw and to the east  - to Dossor, Makat. Then the lines turn to the South to the oil fields Tengiz and Prorva. In Uzen the 110 kw line from Turkmenbashi is connected to the power system of Kazakhstan Caspian area.

The cost of power services is changeable depending on the regions and the year quarters.

3.4.8 Pipelines
One of the most developed in the region is the system of pipeline transport consisting of oil-, gas-, products-pipelines and water pipes (Transboundary diagnostic analysis, 1998).

In 1970 in the Caspian zone there was fully commissioned the oil pipeline Uzen-Atirau-Samara which allowed to pump the Kazakh oil not only to the oil refineries of Russia but to the main export lines abroad. In 1992 the first stage of Tengiz-Astrakhan-Grozniy pipeline (1020 mm) was completed. Besides the pipelines mentioned above the intra-regional pipelines Kalamkas-Karanjas-Aktau (1979,530 mm) Prorva-Kulsary (1986, 273 mm) were commissioned.

The first export pipeline which will supply big Tengiz oil and perhaps the first batches of Caspian shelf oil to the world market is Atirau-Novorossiysk pipeline. Its construction is fulfilled within the International Caspian Pipeline Consortium (CPC).

Gas pipelines systems are presented by transit plots of the gas pipeline the Central Asia-Center (construction years 1969-1988, five lines of diameter 1020, 1220, 1420 mm) and Okarem (Turkmenistan)-Beyneu (1967, 1220 mm) on the territory of the regions considered. In Atirau region the gas pipeline the Central Asia –Center includes the separate line Makat-Atirau-the Northern Caucasus (1987, 1420 mm). There operates also the gas pipeline Uzen-Jetibay-Aktau (1020 mm).

The river Ural water intake feeds the water pipes of Atirau-Isatay (to the West), Novobogatinsk group water-supply and the water pipe Atirau-Dossor-Koschagil-Kulsari-Tengiz-Sarikamis. The water pipe Kungrad-Makat feeding from the river Amudariya goes up to Kulsary. The oil fields technical water supply was also provided with the Volga water along the former line of oil pipeline Uzen-Samara reconstructed into technical water pipe Samara-Uzen, the primary consumer being the oil fields of Mangishlak. This water pipe includes the line going to Tengiz and Prorva group  of oil fields.

3.5. Ecological risks

The ecological risks are related to natural phenomena and anthropogenic impact on the environment.

3.5.1 Natural ecological risks

Natural ecological risks are caused by cyclic fluctuations of the sea level, high and low tide phenomenon, probable effects of natural earthquakes.

The present increase of the Caspian sea level lasted for 18 years (1978-1995). The level has increased by 2,5 m. In 1995 the level increase became slower and at present it makes –27,0 m. The sea level increase has resulted in flooding of the coastal zones with industrial enterprises, engineer communications, in worsening the condition of top-soil, flora, fauna including ichthyofauna, water vegetation, pollution of sea water and big environmental damage. Following probable increase up to 25,0 m may lead to flooding of many oil fields, industrial facilities, transport main routes, high voltage electro-transmission lines, to great damage to the Caspian ecosystem, big material losses.

Besides, the Caspian sea and particularly its Northern part are vulnerable. The sea is situated on the border of two climatic zones and depends to a great extent on the changes of water balance which may bring about considerable changes in fish habitat due to a sharp discharge into the sea of biogenetic and other toxic elements.

The after effects of long-lasting sea level rise are aggravated by wind (storm) tides. During high tide the coast may be flooded for 20-30 km from the constant border line between the sea and ground. Among the after effects of the high wind tide may be mass death of fish, benthos and vegetation in some areas.

The wind sea tides extending for dozens of km into the coastal zone are saturated by oil products and other pollutants during flooding of the oil fields territories where the soil is usually black oiled (sometimes at 9 km deep), of ground barns with oil and oil residua of drilling solutions and strata waters, extracted together with produced oil, as well as of not properly laid up former boring wells. During wind low tide the polluted sea water again comes back to the usual border line of the sea and ground carrying out all the pollutants, particularly oil products into the coastal waters.

In May 1988 on the eastern sea coast the wind waters flooded the part of deposits Teren-Uzek, Tengiz, Prorva. 800 boring wells were under water. A lot of oil was discharged into the sea. 

Seismic activity in the Northern Caspian is not too big, strong earthquakes were not registered here. Nevertheless the bed of the Caspian represents the tectonic depression. The Caspian is subdivided by the plates borders coinciding with the thresholds separating different parts of the Caspian from each other. The most part of the earthquakes has been registered along the joints on the border between the Middle and South Caspian where tectonic tension gets released. The after shocks of these earthquakes and the other ones taking place in the Caucasus and in the southern part of the sea achieve the Northern Caspian particularly Tengiz oil deposit in 1-2 force. In the future during more intensive tectonic activity of the underground a stronger earthquake may arise.

3.5.2 Anthropogenic environmental risks
Anthropogenic environmental risks are related to possible earthquakes, catastrophic gush outs, environmental pollution, exhaustion of water reserves, dangerous wastes, exotic species, insufficient knowledge and poor information base.

3.5.2.1 Earthquakes

On the unique Tengiz deposit with hydrocarbon resources located on the Eastern Caspian coast gas factor makes 568,3-600 cubic meters/tons. The power of efficient zones is above 1000 m. The strata conditions are extreme.

As they operate Tengiz deposit and analogous deposits in the future on the Caspian sea shelf (Vostochniy Kashagan) there may possibly occur big anthropogenic earthquakes with catastrophic hydrocarbon gush outs in case of static condition violation.

We know double big anthropogenic earthquakes on Gazli gas deposit in Turkmenistan.

3.5.2.2 Potential catastrophic disposals

Upper Paleozoic oil of the Caspian sea shelf is a threatening source of possible catastrophic disposals.

 Paleozoic oil (Carbon, Devonian) with extreme strata conditions ( stratum pressure – up to 1100 atmo., temperature 125-150 oC) and aggressive properties (hydrogen sulfide up to 20% etc.) will destructively impact the biological diversity of the Caspian sea.

From June, 24 1985 till July 27 1986 (398 days) an open oil-gusher was burning. The boring well was gushing from carbonate sediments of carbon. The height of the flame was 180-200 m. the flame diameter was about 50m. The temperature of the boring well mouth was 440 oC. During gushing 3,5 ml. tons of oil; 1,7 billion cubic m of gas including 516 thousand of hydrogen sulfide have burnt. About 900 thousand of soot was generated. Sulfur dioxide concentration at the boring well mouth was up to 1100 Limited Allowed Concentration (LAC), at the distance of 500 m – 46 LAC; 45 km – 20-42 LAC; 100 km – 1 LAC. Mathematics modeling has shown that the boring well (N 37) oil-gusher radius makes 300-350 km.

The sick rate of population in Jilioysk of Atirau region has increased 2,5 times in the year of boring well (N37) gushing. About 200 thousand people were negatively influenced by that phenomenon. About 200 thousand birds have died.

At present for the first time in the whole history of the Caspian sea the upper Paleozoic oil (stratum pressure more than 1000 atmos., temperature 110-130 oC, power more than 1100 m, with sulfur content in gas – 20-25%) was discovered in the shelf zone of the Caspian in shallow waters (depth 3,5 m) at 70 km to the South-East from Atirau in the structure Vostochniy Kashagan by the Company OKIOK. The analogous types of oil are anticipated in the other shelf structures. These oil deposits represent a gigantic “powder” capacity. This fact creates a real, constant (for many years) threat of catastrophic discharges into the sea.

3.5.2.3 Environmental pollution

The Caspian sea pollution is the most important risk for biological diversity of this unique water reservoir. Meanwhile systematic environmental pollution (atmosphere, soils, water) of the Caspian coast is going on due to the intensification of oil and gas complex.

The coastal soils are polluted and black oiled. Soils oil pollution is a result of former and current activities of oil and gas companies. The main pollution sources are oil and gas slime, sewage and accompanying waters. The pollutants are hydrocarbons, nitrates, heavy metals (lead, chromium, etc.).

The pollution of atmosphere and water was being dealt with in the previous chapters.

During the last years stable decrease of chlorine organic pesticides keeps to continue but as to the oil products, phenols and some heavy metals, they tend to increase (Ectep, 1996; Sadikov and others, 1992).

Permanent pollution of the Caspian sea has resulted in great accumulations of toxic compounds in the tissue and organs of fish and seals.

In the 80-s there were found out toxic agents like chlorine organic pesticides, oil products, heavy metals and others (in concentrations from trace to 5-6 LAC) in nearly all the fish and particularly in sturgeon.

The analysis of the Caspian fish for oil products tests in 1996 showed that the most part of chromatograms contain different  identified aliphatic hydrocarbon materials pertaining to biogene sources (bacteria and some others), diesel fuel and crude oil pollution.

In May 1996 the middle levels of tested materials in organs and tissues of fish were within the following ranges (in liver: barium 1,5-12,5 mkg/g; cadmium n/o – 0,9 mkg/g; chromium n/o-0,7 mkg/g; copper 12,5-60,6 mkg/g; iron 193,8-975,0 mkg/g and zinc 77,5-737,5 mkg/g; in muscles: barium 0,3-4,6 mkg/g; chromium 0,8-4,9 mkg/g; copper 1,3-21,2 mkg/g; iron 8,9-46,5 mkg/g; mercury0,1-1,9 mkg/g; nickel n/o-4,9 mkg/g; lead n/o-0,9 mkg/g; in caviar: barium 0,7-7,6; chromium 0,6-3,5 mkg/g; copper 3,0-11,4 mkg/g; iron 62,6-166,3 mkg/g; mercuryn/o-0,1 mkg/g; zinc 40,7-10,48 mkg/g; nickel n/o-0,2 mkg/g; lead n/o00,1 mkg/g.

The prevailing metals in each fish species were zinc, copper, barium, iron. Cadmium and vanadium are present in smaller amounts of LAC.

3.5.2.4 Exhaustion of water resources

Mangistau region is in great need of fresh water. The demand in fresh water is provided by desalinated sea water.

The coastal settlements on the Atirau territory use the water from the Ural and Volga rivers. The part of water is supplied by water pipes to the settlements.

In the Caspian region underground waters are used in small quantities.

3.5.2.5 Dangerous wastes
The problem of drying up of Koshkar-Ata radioactive wastes storage  where the wastes of uranium containing and rare-earth ores are kept. 355790 thousand tons of wastes of 11242 Curie have been discharged into the radioactive wastes storage.

Due to the shut-down of the enterprises the water content in the radioactive wastes storage Koshkar-Ata has decreased by 1,7 m. Out of the total area of 77 square meters for the end of the second quarter of 1999 22 square meters of the beaches were dried up, about 11 square meters are exposed to dusting.

At present 6031,4 tons of solid RAO and 4857 tons of liquid RAO of 14466 Curie are kept at the station of radioactive wastes storage (RAO) RGP “MAEK”.

The main source of ecological tension in Atirau region are liquid wastes consisting of polluted sewage. By now a great amount of liquid wastes (oil products –to 200 LAC, phenols – 20-80 LAC, chlorides, ammonium salts, sulfates, heavy metals – copper, zinc, chromium, and others) have accumulated  in the settling basin “Tukhlaya Balka”. As a result of sea level increase the sea water has approached  (10 km) towards the settling basin. During pileup the distance between the settling basin and the sea decreases to 3-4 km.

3.5.2.6 Exotic species
At present the risk factor for the unique ichtyofauna of the Caspian sea is the intrusion of alien hydrological infauna and pathogenic organisms from other parts of the world. The increased navigation providing oil transportation contributes to this risk. The example of the Black and Azov seas with Mnemiopsis leiagi intrusion (eating caviar and fish larvae and presenting a problem for the ecosystems of the Black sea) testifies to the fact. (Biological diversity of the Caspian sea protection, 1994).

In 1999 during underwater survey the officers of the Caspian Scientific Research Institute for Fishery in the Northern Caspian made a picture of an organism identified as Mnemiopsis leiagi but it was not taken out from water for more exact definition.

3.5.2.7 Insufficient knowledge and poor data base
Carrying out oil operations at sea and on the coast without accidents depends on the competence of the operation performers. There arises the necessity to systematically increase the knowledge of the personnel in all technique details and careful attitude towards the environment.

There is a need for ample data base for the population notification of accidents in order to be able to implement timely protection, to systematically study the dynamics of the environmental changes.

At present the level of data base is not so high.

4.  Legal framework

4.1. Administrative relationships

The central body responsible for the environmental condition is the Ministry of Natural Resources and Environmental Protection of the Republic of Kazakhstan. In the regions the responsible bodies for environmental protection are regional ecological departments.

The local regional bodies’ competence include environmental changes observation provided the environment is influenced by industrial or other activity; checking of tasks and actions for environmental protection, rational use of natural resources and environmental revival; observance of environmental protection law requirements and environmental quality standards.

There are also other competent central and local agencies being the state natural resources management agencies effecting governmental control of the environmental protection:

· Forestry, Fishery and Hunting Committee of the Ministry for Natural Resources and Environmental Protection;

· Agency for land resources of the Republic of Kazakhstan; 

· Committee on Water Resources of the Ministry of Natural Resources and Environmental Protection;

· Committee on Geology and the Earth Bowels within the Ministry of Natural Resources and Environmental Protection;

· “Kazhydromet” of the same Ministry;

· Republican Sanitary Epidemic Station.

The central and other competent agencies closely co-operate with the Committee on Atomic Power, Airspace Committee and Construction Policy Committee of the Power Ministry, Emergency Situations and Health Agency, Ministry of Transport and telecommunications, Customs Committee of the State Income Ministry, Ministry of Defense, Prosecutors’ bodies.

The Ministry of Natural Resources and Environmental Protection reports to the Cabinet of Ministers of Kazakhstan and is subject only to the Cabinet of Ministers.

Non-governmental public organizations are involved into the management of resources and environment (“Kaspiy tabigati”, “Kaspiy – XXI”, “Aynalayin ak dala” etc.).

Rural, regional, republican deputies as well as trade organizations are involved into the management of resources environmental protection. Their participation promotes democratization of the coastal zone management.

4.2. Legal framework 

The Constitution of the Republic of Kazakhstan of 30.08.1995 is the principle law of the state and represents a special conception of the Kazakhstan legislation including ecological law. The Constitution Articles as regards the ecological norms described can be subdivided into 4 blocks:

· the norms regulating nature protection function of the state (article 31);

· the norms regulating the competence of agencies managing protection and use of natural resources (articles 44,45,53, 54, 62, 66, 86, 87);

· the norms establishing the rights and liabilities of citizens as regards the protection, use of the environment (articles 12,13,23,25,29,32-35,37…);

· the norms of economic character having direct relation to the protection and use of natural resources (articles 6,25,28…).

The Law of the Republic of Kazakhstan dated July, 15 1997 “On Environmental Protection” defines legal, economic and social fundamentals of the environmental protection in the interests of the present and future generations and aims at provision of ecological security, prevention of harmful impact of industrial and other activities on natural ecosystems, preservation of biological diversity and rational nature use.

The new item in the law is the introduction of the articles on evaluation of the environmental impact and ecological audit.

The last amendments were developed in the Law of the Kazakhstan Republic “On ecological expertise” (March, 18 1887). This law confirmed the principles of ecological expertise activity in the Republic.

At the same time the law of the Republic of Kazakhstan “On specially protected natural territories” was approved (July,15, 1997). It determined the types of protected areas and the main approaches towards their protection. 

Among the environmental laws mentioned above the “Law on atmospheric air protection in Kazakh SSR” (July,12, 1981) has been operated for a long time. So far this law has been worked out on the basis of the Union legislation and operated for a long time it is supported by the necessary normative and standard framework. The basis for practical implementation of the law requirements is working out of the standards for limited allowed disposals (LAD) into the environment by enterprises which are, after state ecological expertise and approval, the basis for the calculation of the investments into the nature protection funds.

It is worth adding that the analogous procedure operates in regards to the sewage LAD norms and the placement of production and consumption wastes.

There are some other laws pertaining to the resources use: “The water code of the Kazakhstan Republic” (March,31, 1993), “The forest code of Kazakhstan” (March,1, 1993), “On protection and use of animal world” (October,21, 1993); Presidential Decrees having the force of law “On the bowels of the earth and their use” (January,21, 1996) and “On oil” (June,28, 1995).

The Law of Kazakhstan “On emergency situations of natural and anthropogenic character” (July,3, 1996) and the Resolution of the Kazakhstan Government N1298 dated August,28 1997 “On state system of prevention and emergency situations management” play an important role in the environmental protection. These legal acts define the activity on prevention and management of any emergency situations consequences, competence and order of actions of the competent bodies.

The Resolution N 1298 (issue 2) envisages: “the State Committee of Kazakhstan on emergency situations is to be charged with general supervision of the State system of prevention and management of emergency situations” – now the Committee of Kazakhstan  on emergency situations.

The main economic instruments include payments (for natural resources use and environmental pollution), subsidies and other regulators stimulating rational and effective nature use.

The implementation projects preparation, co-ordination, approval and receiving permissions is fulfilled in the established order in accordance with the Law of the Republic of Kazakhstan “On environmental protection” dated July,15 1997. The projects include the feasibility study, its implementation, characteristics of the planned actions, expected results as well as the sectors dealing with environmental protection issues.

The environmental impact evaluation (EIE) is performed for all kinds of economic activity. The EIE is subdivided into stages envisaging their consistent preparation and including analysis of the environmental situation, preliminary impact evaluation … (PrelimEIE); impact evaluation … (EIE) which includes the analysis of the ecological situation, proposals on nature protection actions and prognosis of ecological consequences of the planned works. The EIE results are the integral part of pre-project and project materials of the corresponding level. With a view to inform the population on the results of prepared actions the public lectures on EIE are held (Annex 9).

Norm-setting of the environmental quality is effected with a view to fix the limited allowed  norms of environmental impact, guaranteeing environmental security of the population, ensuring protection of atmospheric air, waters and lands, vegetation and animal world pollution.

The environmental impact is allowed within the limits of the norms worked out on the basis of international ones including the former all-union standards, conventions and agreements with Kazakhstan participating.

The order of international, regional and national standards application in Kazakhstan has been worked out. At present the most part of the all-union standards enjoying support in the former USSR are applied. (Annex 10).

The water quality standards (limited allowed concentrations) for the chosen parameters in the ecological laws of the Republic of Kazakhstan on the Caspian sea water use have not been worked out. When using the water of the Caspian the river water quality norms are followed (Annex 11).

The main normative documents regulating the quality of the environment are the following:

The order of application of international, regional; and national standards of foreign countries in Kazakhstan. (05.1.21096);

Instruction on norm-setting of pollutants discharges into the water reservoirs (12.3.01-97);

Limited allowed concentrations (LAC) and active approximate safe impact levels of pollutants in the atmosphere of the populated areas N303015.97 dated 11.06.97;

Instruction on norms-setting of pollutants discharges, 211.2.02-97;

Sanitary rules and norms of the coastal water protection from pollution in water use places, N3.01.054.97 dated 18.08.97;

Sanitary rules and norms of surface waters protection from pollution N 3.01.053.97 dated 18.08.97.

The Republic of Kazakhstan has ratified 17 international conventions on environmental protection, natural resources use and responsibility for ecological damage.

Each enterprise polluting the environment submits the information for the current year to the regional statistics department and the regional Department of environmental protection on total discharges. This information is consolidated with the indication of the quantities of pollutants disposed from all the stationary sources and motor transport into the atmospheric territory. The total quantity of disposals into the atmosphere in accordance with the ingredients is given. The analogous information on discharges into the water environment is made.

The consolidated information on discharges and disposals is submitted into the central agency – the Ministry of Natural Resources and Environmental Protection of the Republic of Kazakhstan which in its turn consolidates the received information on a state scale, publishes and presents the data to the interested organizations.

4.3. Planning

The Ministry of Natural Resources and Environmental Protection of the Republic of Kazakhstan which elaborates state policy in the field of security, effects reproduction and use of natural resources co-ordinates the co-operation between ministries , agencies, local authorities, non-governmental sector, defines strategic plans in the field of environmental protection, controls their performance, submits the proposals into the Government for settling the ecological priority problems.

There are other specially authorized agencies being state supervision bodies for planning natural resources and effecting state control over separate orientations of the environmental protection.

The nature users should receive the licenses from competent bodies of the Republic of Kazakhstan for nature use. For example, the “Annex on the order of investment programs competition for the right to license for prospecting and extracting natural resources in the Republic of Kazakhstan” (approved by the Resolution of the Government of Kazakhstan dated January 27, 1997, N 107) issue 11 determines that “A bid for obtaining a license for prospecting the natural resources should contain  … the participant’s intentions in regards to the environmental protection, including cultivation and rehabilitation of lands of the competition territory”. “The interests of nature protection agencies at this stage are ensured by the participation of the Ministry of Ecology and Natural Resources re-presentative in competition commission.”

After obtaining license its holder makes an agreement (contract) for prospecting or extraction of natural resources with a competent agency (State committee on investments). The agreement and the license may be made both separately and jointly for all types of the earth’s bowels use”. The basis for preparation of an agreement is the “Model contract for the earth’s bowels use” the form of which was approved by the Resolution of the Government of Kazakhstan dated January, 27 1997, N108.

The agreement’s materials including technical feasibility study are without fail submitted for the state ecological expertise without which the signing of the contract by the competent body is not permitted. Within the contract the sector on the earth’s bowels and environment protection is obligatory.

There have been approved the normative documents regulating economic activities in the coastal zones as “Provisional order of permissions for nature use”, 1997. The issuance of permissions, monitoring and control over nature use conditions, insurance measures are effected  on the local level. The permission for nature use to the foreign companies is issued by central competent agencies.

There are regulating documents for unexpected situations and particularly in accordance with the Resolution of the Kazakhstan Government dated June, 29, 1999 N 876 “National plan for prevention of oil spills and their management at sea and in the inner water reservoirs of Kazakhstan” which extends for the Kazakhstan sector of the Caspian and Aral seas inner reservoirs within the Republic of Kazakhstan. This plan determines the order of co-operation and integration of the parties efforts performed with the participation of the state regulation bodies and insuring readiness, timely reaction and effective management  of oil spills effects caused by accidents and other reasons. The National plan covers also oil spills arisen due to the present or former production activity in the events when the spiller is unidentified or can not eliminate it or manage on his own. The parties directly involved in the National plan consist of the companies operating at sea and  close to the water reservoirs dealing with oil refinery and transport traffic and the Government of the Republic of Kazakhstan on behalf of authorized bodies.

The National plan with a view of oil spills impact mitigation on the environment, health and people’s living conditions, particularly on flora and fauna with special attention to the preservation of fish reserves, regions with vulnerable environment and coastal regions.

The normative legal framework for the environmental activities in the Republic of Kazakhstan is constantly improving and at present in accordance with the Plan of actions of the Ministry of Natural Resources and Environment the legal and normative documents  are worked out.

Conclusions

The coast of Kazakhstanian part of the Caspian sea is rich in rough and biological resources. Hydrocarbon resources extraction has been carried out in the region since 1899. Oil-bearing ability has been defined from Devonian till Paleogene included. The main prospected oil and gas reserves relate to the coal, lower Permian, Permian-Trias, Jurassic and Cretaceous sediments.

In Atirau region 43 oil and gas deposits are developed including the unique Tengiz deposit. In 2000 the biggest Eastern-Kashagan oil and gas deposit located 70 km to the south-east from Atirau in the shallow zone of the sea was discovered.

In Mangistau 69 deposits have been prospected , oil and gas extraction is fulfilled in 27 deposits. In 1998 in the Caspian region 18,2 million oil was produced.

Flora and fauna of the coastal territories are rich and diverse. The vegetation of the Caspian region is represented by 967 species, 351 kinds and 62 families, including endemics of Kazakhstan – 33 kinds. About 30% kinds make meadow steppe and water-meadow ones.

The animal world of the coast is represented by 56 kinds of mammals, 2 kinds of amphibious, 20 kinds of reptiles and 278 kinds of birds. Five kinds of mammals, two kinds of reptiles, thirty one kinds of birds have been included into the Red Book of Kazakhstan. Thirteen kinds of mammals are the food hunting objects.

At the same time the industrial development, obsolete technologies of extraction, transportation  and processing of mineral resources (particularly, oil and gas, construction materials), irrational use of raw materials and power grids, long-lasting economically useless and ecologically harmful burning of casing-head and technological gas in oil and gas fields and enterprises for oil processing and oil chemistry, as well as poor organization of casing-head water and oil slimes recovery, utilization, rendering harmless and burial of industrial and agricultural wastes, negatively influence the quality of the environment. The air, water have been considerably polluted, the sick rate of the population has increased. Biological resources have considerably decreased. As to the specialists’ calculations for the last 20 years the number of saigaks has by 20 times decreased, the catch of the most rare kinds of fish – sturgeon – by 18 times. The coast is characterized now by frontal moderate desertification, big and very big centers of local desertification in the oil fields regions close to the populated areas.

Pollutants disposals into the atmosphere from stationary sources in 1998 in Mangistau made 71,0 thousand tons, in Atirau – 135,4 thousand tons. The wastes per capita in Atirau in 1985-1987 made 207 kg, in 1997 – 433 kg. The areas adjacent to the operating and laid up oil deposits, flooded old oil boring wells of the Northern and Eastern coast are especially exposed to oil products and by-products intoxication by sea level increase and tide phenomena resulting in flooding and flow of technological wastes into the sea.

At present there is no chance to perform the analysis of the existing system of the coastal zone management. The on-site checking over the enterprises operation is effected by the regional department of the environmental protection which does not possess ample material-technical framework and finances for the land cultivation.

Recreational abilities of the coastal territory are not used to the full extent.

The social-economic conditions in the region so far remain complicated. The per capita monthly income in 1998 made in Atirau region 78,0%, in Mangistau – 96,0% of the living wage. The unemployed part of the population is substantial, the quality of medical care of the population is poor.

There should exist a balance between withdrawal, resources use and protection, strengthening of the environmental stability. The effective management system based on planning is important for making such a balance. In order to preserve, ensure long-lasting use of natural resources we should know the dynamics of the environmental changes, the role of influencing factors (climate, exhaustion, pollution, erosion, etc.). At present the resources are mainly withdrawn and there is going on degradation of the environment. In this connection the definition of the threshold anthropogenic impact on the environment becomes very important. It is also worth to evaluate the stage of the environmental degradation and to give prognosis of the changes tempos, to define specific measures for degradation mitigation. Complex integrated management and planning of the coastal zone should be improved. To achieve that it is necessary:

· to make new effective criteria and methods for complex integrated management and planning within a local model area in the coastal zone of Kazakhstan area of the Caspian;

· territorial zoning in accordance with established criteria of economic, ecological (availability of endemic, rare disappearing fauna and flora kinds) value taking into account anthropogenic  environmental impact 

The analysis of national ecology laws testifies to the insufficiency of legal acts in the field of management and control.

The content of the Water Code of the Republic of Kazakhstan (1993) is not a market law. The economic and state control mechanisms are weakly worked over. On the whole the problems of water use and protection control have not been settled.

The water quality norm-setting and limited allowed discharges  of pollutants into the water reservoirs, details of the sea protection including the Caspian sea from oil pollution are missing in this Code. 

There are no legal acts for prevention and management of the seas pollution. Only sanitary norms and the rules for coastal sea waters protection from pollution in the places of water use by the population approved in 1998 by the Ministry of Healthcare of the USSR are applied. These norms should be revised.

At present the normative acts of the Republic of Kazakhstan defining ecological, sanitary and other requirements to the economic and other kinds of activity influencing the lands condition due to their pollution are missing.

There are either not fixed the norms for the lands quality in their economic and radioactive pollution and in some other kinds of biological pollution.

Evaluating the position of ecological legislation of Kazakhstan as sufficient it is worth pointing out that to ensure fuller and more effective legislation there is a need to strengthen control over observance of existing normative acts and to work out new normative acts in this field.

Economic instruments stimulating rational nature use are used ineffectively. At present not all natural objects are covered with payments for natural resources use. The earth’s bowels taxes size is defined secretly through contracts approved by the Government which does not allow to repay the protection costs.

Among the limitations of the payment system for nature use is not full coverage of all types of pollution (full volume of ecological and social losses is not taken into account), weak stimulation for rational nature use (natural use payment does not reflect their real cost), the imperfection of normative framework and incompleteness of the legal framework during oil operations in the area of the Caspian sea.

Legal and international acts aimed at protection of the sea coast including water area:

· Definition of the Caspian status,

· Signing of the Convention for Caspian sea protection by all the Caspian states,

· Working out unified international standards of natural water quality including reserve water area of the coast.

· Working out unified international  method for calculation for recovery of damages to the sea ecosystem.

· Working out mechanisms regulating the volumes of production, transportation of hydrocarbon from shallow vulnerable sea areas characterized by high biological productivity, taking into account ecological capacity of the territory and ensuring lesser impact of oil operations on the sea ecosystems.

· Intergovernmental agreements on rendering assistance in managing complex oil spills and serious accidents in extraction, production and oil transportation.

· Working out effective procedures for the laws application at national, regional and municipal levels.

Top priority tasks in coastal planning are the following:

· perfection of engineering protection facilities from the coastal flooding during the sea level rise and tide phenomena;

· auditing and ecological mapping on the coastal oil deposits with a view of defining the environmental pollution;

· working out the complex of actions to manage the violations directly influencing the population health and the ecosystem condition of the sea coast;

· establishing and ensuring operation of the seismic stations network ashore and water area with a view of defining initial characteristics and prognosis of targeted seismic activity;

· improvement of ecological-social infrastructure ensuring favorable conditions for the population;

· implementation of the complex medical-ecological and prophylactic program for making healthy the regional environment and strengthening of the population health, including the evaluation of ecological factors impact on the population health;

· monitoring of the environment and pollution;

· working out measures for prevention of occasional fall of exotic species into the region (for example, by the Volga-Don channel).

In order to put in order solid and liquid wastes it is necessary to organize:

· monitoring the wastes condition (quality, volumes, changes dynamics);

· construction of grounds for burial of radioactive wastes of the reactor BN-350 (Aktau) on the basis of worked uranium pit N1 in Mangishlak;

· construction of special grounds for burial of industrial-household wastes;

· pumping-off oil from the barns in the oil fields and lands cultivation.

Specific measures for preserving animal and vegetation world in different coastal areas:

A Investigation of modern situation of vegetation and animal world of Kazakhstan part of the coast including the area of the Caspian sea:

· Full inventory of existing biological resources and habitats.

· Creation of database.

· Additional evaluation of the risks.

· Evaluation of coastal pollution impact on rare and disappearing kinds of plants and fish on the pathomorphological, physiological and functional level.

· Inventory of water intakes on the Ural river and evaluation of the damage to preservation of valuable and rare species of fish.

B Economic and legal actions aimed at preservation of vegetation and animal world:
· Elaboration of economic sanctions for nature use and other industrial activities as well as for environmental pollution in ecologically sensitive sea areas and coast.

· Improvement of the pastures rational use in the coastal line of the sea:

· Elaboration of the norms for vegetation use.

· Rehabilitation of traditional instruments of pasture sand vegetation use in case of farming.

· Strengthening of the forage reserve and creation of the sawn grounds of local communities.

· Rehabilitation of the landscapes for the flood-lands of the rivers Ural and Volga.

· Improvement of the valuable objects protection (rare and endemic species, industrially valuable landscapes, etc.).

· Working out the complex system of measures providing preservation of animals, fish and consisting of:
· Increasing efficiency of the hunting inspection and fish protection services aimed at further prohibition for hunting and sea catch of sturgeon.

· Working out the system of alternative  economic activities in the coastal settlements.

· Rehabilitation of spawn places and migration ways of sturgeon into the Ural river by their irrigation and dredging of the delta areas.

· Broadening artificial reproduction of sturgeon.

· Forming infrastructure of ecological tourism.

C Broadening of the network of specially protected areas
· To attach the international status to the water marsh grounds of the Ural delta.

· To organize a seasonal reserve for preservation of migration routes of greater flamingo and rare water-marsh birds in the bay Komsomolets and in the flooded areas Mertviy Kultuk and Kaydak.

D Educational and instruction programs 
· Training with specialization in separate tendencies of the environmental protection.

· Making and preparing for edition:

· The Caspian Red Book of species and ecosystems under the threat of disappearance.

· Thematic maps (Geo-Information Systems –technology) to manage resources, monitoring and control.

· Holding lectures, seminars, competitions and other educational actions. 

E Information distribution and relationship with non-governmental public organizations
· Issue of the booklets, posters, scientific brochures on the problems of the coastal zone.

· Joint actions together with non-governmental public organizations aimed at preservation of the coastal environment.
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Annex 1 
List of superior water plants species of Kazakhstan area of the Caspian sea




Family Salvinaceae Dum. -


1. Salvina natans (L.) All.


Fam. Typhaceae Juss. - 


2. Typha angustifolia L.


3. T. latifolia L.


4. T. laxmanii Lepech.


5. T. minima Func ex Hoppe


Fam. Sparhaniaceae Rudolph. – 


6. Sparganium stoloniferum (Graebn.) Busch-Ham


Fam. Potamogetonaceae Dum. - 


7. Potamogeton pectinatus L.*


8. P. perfoliatum L.*


9. P. macrocarpus Dobroch.*


10. P. lucens L.*


11. Ruppia maritima L.*


12. R. spiralis L.


Fam. Zosteraceae Dum. -


13. Zostera marina (Cavol.) Nolte ex Reichb.*


Fam. Alismataceae Vent. - 


14. Alisma plantago-aquatica L.


15. Sagittaria sagittifolia L.


Fam. Hidrocharitaceae Juss. - 


16. Valissneria spiralis L.


17. Elodea canadensis Michx.


18. Hydrocharis morsus ranae L.


Fam. Butomaceae Rich. - 


19. Butomus umbellatus


Fam. Trapaceae Dum. – 

(водяные орехи)


20. Trapa natans L.


Fam. Poaceae Barnhart - 


21. Phragmites australis (Cav.) Trin.*


22. Phalaroides arundinaceae


Fam. Cyperaceae Juss. - 


23. Scirpus lacustris L.


24. S. tabernaemontani C.C. Gmel.


25. Bolboschoenus maritimus (L.) Palla


26. B. popovii


Fam. Lemnaceae S. F. Gray. - 


27. Lemna trisulca L.


28. L. minor L.


Fam. Nymphaeceae Salisb. - 


29. Nemphaea alba (candida) J. Presl.


30. Nuphar lutea (L.) Smith.


31. Nelumbo nuciferum (caspica)


Fam. Сeratophyllaceae S. F. Gray. - 


32. Ceratophyllum demersum L.*


33. C. submersum L.*





Сем. Ranunculaea Juss. - Лютиковые


34. Batrachium foenicularium (Gilib.) V. Krecz.


35. B. divaricatum (Schrank.) Wimm.


Fam. Halonaceaceae R. BR. -  Сланоягодковые


36. Myriophyllum spicatum L.*


37. M. verticillatum L.*


Fam. Scrophulariaceae Juss. - Норичниковые


38. Veronica Anagallis-aquatica L.





Annex 2. 
List of vascular plants species of the North-Eastern Caspian (Coastal zone)

№
Species
Biomorph
Ecomorph
Natural habitat

Fam.  - Chenopodiaceae Vent.

1
Anabasis aphylla
Пк
Х (На)
East Mediterranean

2
Anabasis salsa
Пч
НаХ
Turan-Djungarsk

3
Atriplex nitens
Одн.
НаХМ
Paleoarctic

4
Atriplex cana
Пч
НаХ
Turan -Djungarsk

5
Atriplex tatarica
Одн.
НаМ
Mediterranean

6
Atriplex crassifolia
Одн. 
На
Aral - Caspian

7
Bassia hyssopifolia
Одн.
НаМХ
East -Mediterranean

8
Bassia sedoides
Одн.
НМХ
East-Mediterranean

9
Camphorosma monspeliaca
Одн.
Х
East - Mediterranean

10
Ceratocarpus arenarius
Одн.
Pmx
East -Mediterranean

11
Ceratocarpus utriculosus
Одн.
НаМХ
Iranian Turan Central Asian

12
Climacoptera brachiata
Одн.
НаМХ
East-Mediterranean

13
Climacoptera crassa
Одн.
НаМХ
East –Mediterranean

14
Agrophellum arenarium
Одн.
Pmx
East-Mediterranean

15
Corispermum aralo-caspicum


Одн.
Pmx
Aral-Caspian

16
Halimocnemis sclerosperma
Одн.
НаМХ 
South-Turan

17
Halostachys caspica
Кк
НаМХ
Central-Asian

18
Halocnemum strobilaceum
Кч
НаМХ
Central -Mediterranean

19
Horaninovia ulicina
Одн.
Pmx
Central-Asian

20
Kalidium caspicus
Кч
НаМХ
Turan-Djungarsk

21
Kalidium foliatum
Пк
НаМХ
East-Mediterranean

22
Kalidium schrenkianum
Кч
НаМХ
East-Mediterranean

23
Kirilowia erianta
Одн.
X
Turan- Mediterranean

24
Kochia prostrata
Пч
X
Mediterranean

25
Ceratoides pappasa
Пк

Mediterranean

26
Girgensoniia oppositiflora
Одн.
(На)МХ
Iranian -Turan

27
Nanophyton erinaceura 
Пч
Х
Iranian-Turan

28
Petrosiraonia hiroutissima
Одн.
НаМХ
Mediterranean

29
Petrosimonia monandra
Одн.
НаМХ
Mediterranean

30
Petrosimonia brachiata
Одн.
НаМХ 
Mediterranean

31
Petrosimonia aqwirrosa
Одн.
НаХ
Caucasian-North-Turan

32
Salsola arbuscula 
Кк
НаХ
Iran-Turan-Central Asian

33
Salsola australis
Одн.
МХ
Paleoarctic

34
Salsola orientalis 
Пч 
(На)Х
Iran-Turan-Central Asian

35
Salsola foliosa
Одн.
НаМХ
Eastern -Mediterranean

36
Salsola nitraria
Одн.
РмМХ 
Turan- Central Asian

37
Salsola paulsenii
Одн.
РмМХ
Turan-Central Asian

38
Salsola rigida
Пк 
Х
Turan-Central Asian

39
Suaeda acuminata
Одн.
НаМХ
Eastern-Mediterranean

40
Suaeda linifolia
Одн.
НаМХ
Aral-Caspian

41
Suaeda salsa
Одн.
НаМХ
South-Europian-  Turanian

42
Saueda prostrata
Одн.
НаМХ
South-European-Turanian

43
Solicorni europaea
Одн.
НаМХ
Cosmopolitan

Compositae Giseke

44
Achillea millefolium
Тм
М
Cosmopolitan

45
Artemisia arenaria
Тм
РмМх
Mediterranean

46
Artemisia lerchiana
Пч
(Рм)Х
North-Turanian-Djungarian

47
Artemisia terrae-albae
Пч
Х
North Turan

48
Artemisia santolina
Тм
(На)Х
North-Turan-Djungarian

49
Artemisia austriaca
Пч
(На)Х
Western Paleoartic

50
Artemisia pauciflora
Пч
(На)Х
North Turanian

51
Artemisia scoparia
Дв
МХ
Eastern Mediterranean

52
Koelpinia linearis
Э
НаМ
North Turan

53
Senecio noeanus
Э
НаМ
North Turan

54
Jurinea tenuiloba
Тм
Рм
 Western Kazaakhstan

55
Lactuca serriola
Тм
Хм
South paleoarctic

56
Tanacetum achilleifolium
Тм
Х
Turan-Djungarsky

57
Cousinia affinis
Тм
Х
Turan-Djungasrky

58
Cousinia alata
Тм
Х
Turan-Djungarky

59
Xanthium strumarium
Одн.
Х
Golarctic

60
Tragopogon sabulosum
Дв.Эд.
НаХМ
North-Turan-Djungarsky

61
Scorsonera pusilla
Тм. Эд.
РмХМ
South Paleo Arctic

62
Trifolium vulgare
Одн. Дв.
Хм
Paleo Arctic

63
Helichrysum arenarium
Тм
РмХМ
South Paleo Arctic

Leguminosae Juss.

64
Alhagi pseudalhagi
Тм
ХМ
North Turan

65
Astragalus dolichophyllus


Europeanо-Western-Kazakhstan

66
Astragalus karakugensis
К
РМ
North Turan

67
Astragalus oxyglottis
Кк
ХМ
North Turan

68
Astragalus polyceras
Кк
ХМ
North Turan

69
Astragalus lehmannianus 
Тм 
РмХМ
Caucasus Turanian

70
Astragalus temirensis
Кк
МХ
North Turanian

71
Halimodendron halodendron
Кк
НаХМ
Mediterranean

72
Trigonella arcuata
Э
ХМ
Mediterranean

73
Goebelia alopecuroides
Тм
Хм
Iran-North-Turanian

74
Melilotus polonicus 
Тм
ХМ
European-Caspian

75
Glycyrriza glabra
Тм
ХМ
European-Caspian

76
Medicago caerulea
Тм
ХМ
European-Caspian

77
Medicago komarovii
Тм
ХМ
Western Kazakhstan

Cruciferae Juss.

78
Alyssum turkestanicum
Э
ХМ
Mediterranean

79
Leptaleum filifolium
Одн.
ХМ
Western Mediterranean

80
Chorispora tenella
Одн.
НаМ


81
Strigosella africana
Э
ХМ
Mediterranean 

82
Syrenia montana
Дв
РмХМ
South-European-Turan

83
Tauscheria lasiocarpa
Одн.
ХМ


84
Meniocus linifolius
Э
ХМ
Mediterranen

85
Descurainia sophia
Э
ХМ
Golarctic

86
Lepidium ruderale
Э
ХМ
Paleoarctic

87
Goldbachia pendula
Одн.
На
Iran-Turan

88
Lepidium perfoliatum
Одно. Дв.
ХМ
Paleoarctic

Семейство Злаковые – Gramineae Juss.

89
Agropyron desertorum 
Тм
МХ
East-Mediterranean

90
Agropyron fragile
Тм
РмМХ
East-Mediterranean

91
Agropyron cristatum
Тм
РмМХ
Black sea - Kazakhstanian

92
Schismus arabicus
Э
РмМ
Mediterranean

93
Anisantha tectorum
Э
РмМ
West-Mediterranen

94
Stipa lessingiana
Тм
Х
East-Mediterranean

95
Stipa szowitsiana 
Тм
Х
Paleo Arctic

96
Phragmites australis
Тм
(На)МХ
Cosmopolitan

97
Puccintlla dolicholepis
Тм
(На)МХ
Paleo Arctic

98
Eremopyrum orientale
Э
ХМ
West-Mediterranean

99
Eremopyrum triticeum
Э
ХМ
South-European-Turan

100
Secale sylvestre
Э
РмХМ
European-Turan

101
Aeluropus  litoralis 
Тм
НаМХ
Mediterranean

102
Poa bulbosa
Тм. ЭД.
ХМ
Golarctic

103
Polypogon monspeliensis
Одн.
НаМ
Turan

  Beraginaceae juss

104
Arnebia decumbens
Э
ХМ
Paleoarctic

105
Nonnea caspica
Э
ХМ
Paleoarctic

106
Lappula scuarrosa
Э
ХМ


107
L. semiglabra
Э
ХМ
South Mediterranean

108
Geliotropium dasicarpum
Э
РмХМ
Iran-Turan

 Polygonaceae R. Br.

109
Atraphaxis spinosa
Кк
Х
Central Mediterranean

110
Atraphaxis replicata
Кк
Х
Mediterranean

111
Atraphaxis decipiens
Кк
Х
West Mediterranean

112
Calligonum junceum
Кк
Рм
Turan 

113
Polygonum salsugineum
Одн.
На
North Turan

Cyperaceae Juss

114
Bolboschoemus maritimus
Тм
НаН
Cosmopolitan

115
Carex physodes
Тм
РмХМ
Iran-Turan

116
Carex supina 
Тм
ХМ


117
Scirpus tabernaemontana
Тм
ХМ
Paleoarctic

Liliaceae Juss

118
Eremurus inderiensis
Тм
ХМ
Iran-Turan

119
Gagea bulbifera
Тм
ХМ
South-European-Turan

120
Phinopetalum karelinii
Тм
ХМ
Turan

121
Tulipa schrenkii
Тм
ХМ
Turan

122
Allium caspium
Тм
ХМ
South-European-Turan

123
A. sabulosum
Тм
РмХМ
Turan

124
A. schubertii
Тм
РмХМ
Iran-Turan

 Tamaricaceae Link

125
Tamarix elongata
Кк
НаМХ
Turan-Central-Asian

126
T. hispida
Кк
НаМХ
Iran-Turan-Central Asian

127
T. laxa
Кк
НаМХ
Mediterranean 

128
T. ramosissima
Кк
НаМХ
Mediterranean

Limoniaceae  Linca

129
Limonium caspium
Тм
НаМХ
European-North-Turan

130
L. gmelinii
Тм
НаМХ
Mediterranean

131
L. suffruticosum
Пк
НаМХ
Central-Mediterranean

Ephedraceae Dumort 

132
Ephedra distachia
Кч
Х
West-Mediterranean

133
E. lomatolepis
Кч
РмХ
Turan -Djungarsky

Apiaceae Lindl

134
Ferula caspic

Ферула каспийская
Тм
РмХМ
Iran-Turan-Central Asian



 Asclepiadaceae R.Br.

135
Cynanchum cibiricum
Тм
ХМ
East Mediterranean

Convolvulaceae Juss

136
Convolvulus arvensis
Тм
М
Cosmopolitan

Frankeniaceae S.F.Gray.

137
Frankenia hirsuta
Пк

Mediterranean

 Fumariaceae D.G.

138
Fumaria vaillantii
Одн.
РмМХ
Mediterranean

Iridaceae Juss

139
Iris tenuifolia
Тм
РмМХ
East-Paleoarctic 

Nitrariaceae Lindl.

140
Nitraria schoberi
Кк
НаМХ
Mediterranean

Plantaginaceae Juss.

141
Plantago minuta
Тм
М
Iran-Turan-Central Asian

Ranunculaceae Juss.

142
Ceratocephalus falcatus
Э
ХМ
Mediterranean

Solanaceae Juss.

143
Hyosyamus pusillus
Э
ХМ
Paleoarctic

Zygophyllaceae R.Br.

144
Zygophyllym macropterum
Тм
МХ
Turan

145
Zygophyllym  brachipterum
Тм
МХ
North-Turan-Central Asian

146
Zygophyllym fabago
Тм
(На)Х
Mediterranean

147
Peganum harmala
Тм
РмМХ
Mediterranean

 Trapaceae Dum.

148
Trapa kasachstanica
Одн.
НаНd
Golarctic

Zosteraceae Dum.


Zostera marina 
Тм
НаНd
Golarctic

Typhaceae Juss.

150
Typha angustifolia
Тм
Нd
Golarctic

 Hypecoaceae Nakai

151
Hypecoum parviflorum
Э
M
Turan-Central Asian

152
Rubia cretaceae
Тм

Endemic

 Scrophuriaceae Juss.

153
Linaria cretaceae
Тм
ХМ
European-Caspian
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 Berberidaceae Juss.

154
Leontice eversmannii
Тм
ХМ
Iran-Turan
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Attachment 3.

Legend to the vegetation map of the Caspian (Kazakhstan part)

1.
Communities complexes (Artemisia lerchiana, 
Poa bulbosa) Artemisia      

           pauciflora (Anabasis salsa).

          1.а. Caspian (Artemisia lerchiana,Poa bulbosa).

          1.b. Central-North-Turan 

 (Artemisia terrae-albae, Stipa richteriana).

2.
Communities complexes: Artemisia lerchiana, 


Stipa sareptana, Agropyron fragile, Poa bulbosa, Artemisia lerchiana, Kochia  

           prostrata, 
Artemisia lerchiana, Anabasis aphylla and Artemisia lerchiana.

3. (Caspian). Artemisia lerchiana, Poa bulbosa, Helichrysum arenarium,       

Centraurea adpressa, Euphorbia seguieriana, Ephedra distachya, Anabasis aphylla
              4.
Communities complexes: Anabasis salsa, Artemisia lerchian, Climacoptera 


brachiata, Salsola foliosa, Artemisia pauciflora.

5.        Artemisia arenaria, Achillea micrantha, Gypsophila paniculata, Syrenia    

           siliculosa, Artemisia lerchiana,


Agropyron fragile, Leymus racemosus.

6.
Artemisia arenaria, Agropyron fragile, 
Koeleria glauca, Leimus racemosus, 

            Calligonum aphyllum, Tamarix


Ramosissima..

7.
Artemisia terrae-albae Anabasis sals.

8.
Artemisia terrae-albae, 
Anabasis aphylla, Salsola orientalis  


Artemisia lerchiana, A. gurganica, A. terrae-albae, Agropyron fragile,


Stipa caspia, St. sareptana, Catabrosella humilis, Poa bulbosa и 


Artemisia terrae-albae, Anabasis


Aphylla..

9.
Artemisia terrae-albae, 
Salsola orientalis, Artemisia terrae-albae, 
Agropyron fragile, Anabasis salsa,


Salsola orientalis.

10.
 Artemisia terrae-albae,  A. lerchiana,  A. gurganica, Convolvulus fruticosus, 
Ceratoides papposa, Salsola arbuscula, Atraphaxis replicata, Caragana


grandiflora, Catabrosella humilis, Poa bulbosa.


10*Anabasis brachiata,


A. salsa, Nanophytum erinaceum.

11. Anabasis salsa, Artemisia terrae-albae, Anabasis 
aphylla Salsola orientalis.

12.
Anabasis salsa, Anabasis salsa, A. aphylla 

13.
Anabasis salsa, Salsola 
orientalis, 
Artemisia terrae-albae, Salsola  

           orientalis, Anabasis aphylla. Agropyron fragile.

14.
Nanophyton erinaceum, Anabasis salsa, Anabasis brachiata,

           Artemisia terrae-albae, Salsola 
orientalis Salsola arbuscula,


Convolvulus fruticosus, Atraphaxis replicata.

15.
Salsola arbusculiformis, 
Artemisia terrae-albae, A. gurganica.

16. Anabasis brachiata, A. salsa, Nanophyton erinaceum, Atraphaxis replicata, 

Caragana grandifora.

17. Artemisia terrae-albae, A. lerchiana, Convolvulus fruticosus, Atraphaxis 
replicata, Agropyron fragile, Stipa caspia, Carex physod

               17* (Ceratoides papposa, Artemisia terrae-albae

         Agropyron fragile, Carex fisodes, Atraphaxis replicata 

            Calligonum leucocladum, Astragalus 


 karakugensis, A. ammodendron, Salsola arbuscula, Artemisia

           

            tschernieviana, A. santolina).

18.
Artemisia kemrudica, 
Salsola orientalis, Artemisia kemrudica, 
Atraphaxis     

           replicata Anabasis salsa), Haloxylon 
aphyllum.

19.
Artemisia 
kemrudica, Salsola orientalis, S. arbuscula, S. gemmascens   

           Artemisia kemrudica

(Nanophyton erinaceum).

20.
Artemisia kemrudica, A. santolina, Calligonum 
leucocladum, Salsola  

           arbuscula, Haloxylon aphyllum, Carex physode).


20* Salsola gemmascens, Anabasis salsa Artemisia kemrudica, Salsola  

            orientalis.

21.
Communities Complexes:Salsola gemmascens, 
Anabasis salsa,       

          Artemisia 
kemrudica, Salsola orientalis, S. arbuscula, S. gemmascens,      

         Anabasis salsa, Anabasis brachiata, Haloxylon aphyllum.


21* In combination with communities: Nanophyton erinaceum, Salsola  

                 orientalis, Anabasis brachiata, A. salsa,  Atraphaxis replicata, 

    

                 Caragana grandiflora, Rhamnus sintenisii, Salsola arbuscula, 


      Convolvulus fruticosus.

22.
Communities: Halocnemum strobilaceum, Halocnemum strobilaceum, 
Climacoptera crassa, Suaeda acuminata, Ofaiston monandrum,

Petrosimonia.
            22* Communities: Salicornia europaea, Suaeda acuminata, 

        

                  Petrosimonia triandra, Halocnemum strobilaceum, 


        Halimione verrucifera, species


        Puccinella, Aeloropus, Leymus, Geydcyrrhiza, Plantago salsa, 

       Saussurea salsa, Limonium gmelinii, Artemisia santonica, 


       Atriplex cana.

23.
Ecological series. Communities: Halocnemum strobilaceum, 
Climacoptera 

           crassa, C. brachiata, Suaeda acuminata, Limonium suffruticosum, Aeloropus 

           littoralis 

Artemisia santonica, Atriplex cana.

24. 
Communities: Halocnemum strobilaceum - Halocnemum strobilaceum, 
Climacoptera crassa, C. brachiata,  Suaeda acuminata



Kalidium caspicum, K. foliatum, Aeloropus littoralis - Atriplex cana.


24* The same - Suaeda phisophora.

25. Communities: Halocnemum strobilaceum - Halocnemum strobilaceum, 

           Suaeda 
acuminata, Limonium suffruticosum, Aeloropus littoralis -    

          Artemisia halophila,  Kalidium caspicum.

26.
Ecological series – communities: Suaeda salsa - 


Puccinella dolicholepis, Petrosimonia 
triandra, P. crassifolia. Salsola       

          paulsenii,  S. nitraria, Climacoptera crassa,  Atriplex tatarica. Halocnemum 

         strobilaceum,  Kalidium caspicum, Artemisia santonica.


26а In combination with communities:     

                  Artemisia lerchiana, Agropyron fragile, виды Eremopyron с Ceratoides   

                 papposa, селитрянковыми Nitraria schoberi.


26* Ecological series, communities: Halocnemum strobilaceum,    

                 Climacoptera lanata, C. ferganica, Suaeda salsa,      

                 Kalidium caspicum, Kalidium foliatum,  

                 Reaumuria fruticosa, Halostachys caspica, Salsola foliosa.

27.
Ecological series, Communities: Halocnemum strobilaceum,

Kalidium caspicum, Halostachys caspica, Halocnemum strobilaceum, Salsola 

           gemmascens, Reaumuria fruticosa, Salsola gemmascens.

28. Communities series: Salix alba, Tamarix ramosissima, T. gracilis, T. laxa, 

           Calamagrostis epigeios, Phragmites australis, Elymus repens, Bromopsis 
inermis, Glycyrrhiza glabra, Galatella biflora, Euphorbia uralensis    

           Bolboschoenus maritimus, Carex praecox, C. melanostachya, 


Aeloropus littoralis in combination with Agropyron pectinatum, 
Carex  

           stenophylla, Artemisia dracunculus: А) with participation of Populus nigra; Б)            

           without participation Populus nigra with prevailance of the following       

           communities: Glycyrrhiza glabra, G. echinata, G. aspera.

29. Communities series: Phragmites australis,  Bolboschoenus maritimus, B.   

           popovii,  
Aeloropus littoralis, species Crypsis,  Puccinella, Juncus, 


Aeloropus littoralis with Karelinia caspica  - Halocnemum 
strobilaceum.

           There is no vegetation on the saline land “Dead Kultuk”.
Приложение 4 
Состав ихтиофауны Каспийского моря “Рыбы Каспийского моря”, Казанчеев, 1981
Латинское название
Русское название
Английское название

Ordo Petromyzoniformes
Отряд Миногообразные
Order Lampreys

Familia Petromyzonidae
Семейство Миноговые
Famyli Lampreys

Species Caspiomyzon wagneri Kessler
Вид Каспийская минога
Species Caspian [Volga] lamprey

Ordo Asipenserifornes
Отряд Осетрообразные
Order Sturgeons

Familia Acipenseridae
Семейство Осетровые
Famyli Sturgeons

Species Huso huso (Linne)
Вид Белуга
Species Great (white), beluga hausen

Acipenser stellatus Pallas
Севрюга
Starred [stellate] stugeron

Acipenser stellatus stellatus natio cyrensis Berg
Куринская севрюга
-

Acipenser nudiventris Lowetzky
Шип
Bastard [spring, fring, barbel] stugeron

Acipenser guldenstadti Brandt
Русский осетр
Rassian stugeron

Acipenser guldenstadti persicus Borodin
Куринский (персидский) осетр
-

Ordo Сlupeiformes
Отряд Сельдеобразные
Order Heringsformige

Familia Clupeidae
Семейство Сельдевые
Famyli (round) herrings, sardines

Species Clupeonella delicatula caspia (Svetowidov)
Каспийская обыкновенная тюлька (килька)
Kilcas

Clupeonella engrauliformis (Borodin)
Анчоусовидная килька
Anchovy kilka, anchovy sprat

Clupeonella grimmi (Ressler)
Большеглазая килька
Big-eyed kilka

Alosa caspia caspia (Eichwald)
Северокаспийский пузанок
Shad Caspian

Alosa saposhnicovi (Grimm)
Большеглазый пузанок
Big-eyed Shad caspian

Alosa sphaerocephala (Berg)
Круглоголовый пузанок
Agrakhana shad

Alosa caspia knipowitchi (Iljin)
Саринский пузанок
-

Alosa brashnikovi (Borodin)
Долгинская сельдь
Brazhnicovs Shad

Alosa brashnikovi agrachnica (Mikhailovskaja)
Аграханская сельдь
-

Alosa brashnikovi sarensis (Mikhailovskaja)
Саринская сельдь
-

Alosa brachnikovi autumnalis (Berg)
Большеглазая сельдь


Alosa brachnikovi orientalis (Mikhailovskaja)
Восточная сельдь
-

Alosa brachnikovi kisselenitschi (Bulgakov)
Сельдь Киселевича
-

Alosa brachnikovi nirchi (Morosow)
Красноводная сельдь
-

Alosa brachnikovi grimmi (Borodin)
Астрабадская сельдь
-

Alosa kessleri volgenis (Berg)
Волжская многотычинковая сельдь
-

Alosa kessleri kessleri (Grimm)
Черноспинка
Black-backed [Volga, Caspian anadromous] shad

Ordo Salmoniformes
Отряд Лососеобразные
Order Salmons

Familia Salmonidae
Семейство Лососевые
Famyli Salmon

Salmo trutta caspius Kessler
Каспийский лосось (кумжа)
Salmo

Oncorhynchus keta
Кета
Salmo

Stenodus leucichthys (Guldenstadt)
Белорыбица
Inconnu, sheefish, conny

Familia Escocidae
Семейство Щуковые
Famyli Pices, picke rels

Species Esox lucius (Linne)
Вид Щука обыкновенная
Species (Northern) pike

Ordo Cypriniformes
Отряд Карпообразные
Order Carps

Familia Cyprinidae
Семейство Карповые
Famyli Carps

Species Rutilus rutilus caspicus (Jakowlew)
Вид Северо-каспийская вобла
Species Roach

Rutilus rutilus fluviatilis (Jakowlew)
Серушка
-

Rutilus rutilus caspicus natio kurensis Berg
Куринская вобла
-

Rutilus rutilus caspicus natio knipowitschi Pravdin
Туркменская вобла
-

Rutilus frisii kutum (Kamensky)
Кутум
Black Sea roach

Leuciscus cephalus (Linne)
Голавль
Chub, skelly

Leuciscus cephalus orientalis (Nocdmann)
Кавказский голавль
-

Leuciscus idus (Linne)
Язь
Orfe, ide

Scardinius erytrophthalmus (Linne)
Красноперка
Rudds

Ctenopharygodon idella (Valenciennes)
Белый амур
Grass [Chinese] carp

Aspius aspius (Linne)
Жерех
(Caspian, Aral) asp

Aspius aspius taeniatus (Eichwald)
Красногубый жерех-хашам
-

Leucaspius delineatus delineatus natio caucasicus Berg
Кавказская  верховка
Verkhovka

Tinca tinca (Linne)
Линь
Tench

Chondrostoma nasus variabile Jakowlew
Волжский подуст
-

Chondrostoma oxyrhynchum Kessler
Терский подуст
Tera undermouth

Gobio gobio (Linne)
Пескарь
Gudgeon

Gobio ciscaucasicus (Berg)
Северокавказский длинноусый пескарь
Notrh Caucasus gudgeon

Gobio persa (Gunther)
Куринский пескарь
Kura gudgeon

Varicorhinus capoeta gracilis (Keyserling)
Ленкоранская храмуля
Khramulya

Barbus ciscaucasicus Kessler
Терский усач
Tera barbel

Barbus capito (Guldenstadt)
Усач булат-маи
-

Barbus brachycephalus caspicus Berg
Каспийский усач
Aral [Caspian] barbel

Chalcalburnus chalcoides (Guldenstadt)
Шемая
(Caspian) shemaya

Alburnus alburnus (Linne)
Уклейка
Bleak

Alburnus charusini Herzenstein
Кавказская уклейка
Azerbaijan bleak

Alburnus charusini hochenackeri Kessler
Закавказская уклейка 
-

Alburnus filippii Kessler
Куринская уклейка
Kura bleak

Bicca bjoercna (Linne)
Густера
White bream

Blicca bjoercna transcaucasica Berg
Закавказская густера
White [silver] bream

Abramis brama orientalis (Berg)
Лещ восточный
(bestern) Bream

Abramis sapa (Pallas)
Белоглазка
Wehite-eye

Abramis sapa bergi Belyaeff
Южнокаспийская белоглазка
-

Abramis ballerus (Linne)
Синец
Bleu braem

Vimba vimba persa (Pallas)
Каспийский рыбец
Vimba

Pelecus cultratus (Linne)
Чехонь
Sabrefish, rasosfish

Rhodeus sericeus amarus (Bloch)
Горчак
Bitterling

Carassius carassius (Linne)
Золотой карась
Crucian carp

Carassius auratus gibelio (Bloch)
Серебряный карась
Goldfish, golden [Chinese] carp

Cyprinus carpio Svetovidov
Европейский сазан
European, mirror carp

Aristichthys nobilis Rich
Пестрый толстолобик
-

Hypophthalmichthys molitrix (Valenciennes)
Белый толстолобик
Silver carp

Familia Cobitidae
Семейство Вьюновые
Famyli Loachs

Species Cobitis taenia Linne
Вид Щиповка
Species (Siberian) spiny Ioach

Cobitis aurata (Filippi)
Переднеазиатская щиповка
Golden spiny loach

Cobitis caurasica Berg
Предкавказская щиповка
Caucasian spiny loach

Cobitis caspia Eichwald
Каспийская щиповка
Caspian spiny loach

Misgurnus fossilis (Linne)
Вьюн
Loach, weatherfish

Ordo Siluriformes
Отряд Сомообразные
Order Sheatfishes (Silurid), catfishes

Familia Siluridae
Семейство Сомовые
Famyli Sheatfishes

Species Siluris glanis Linne
Вид Cом обыкновенный
Species Sheatfishes

Ordo Gadiformes
Отряд Трескообразные
Order Soft-finned [spinelles jugular] fishes, anacanth(ins)e

Familia Gadidae
Семейство Тресковые
Famyli Cods, codfishes

Species Lota lota (Linne)
Вид Налим
Species Burbot, freshwater

Ordo Gasterosteiformes
Отряд Колюшкообразные
Order Sticklebacks and tubesnouts

Familia Gasterosteidae
Семейство Колюшковые
Famyli Stickle backs

Species Pungitius platygaster (Kessler)
Вид Малая южная колюшка
Species Soutern nine-spined stickleback

Familia Syngnathidae
Семейство Игловые
Famyli Pipefishes, seahorses

Species Syngnathus nigrolineatus caspius Eichwald
Вид Каспийская игла-рыба
Species Black-striped pipefish

Ordo Anguilliformes
Отряд Угреобразные
Order Eels

Familia Anguillidae
Семейство Пресноводные угри
Famyli Freshwater [true] eels

Species Anguilla anguilla (Linne)
Вид Речной угорь
Species European [common, weed, sing] eel

Ordo Cyprinodontiformes
Отряд Карпозубообразные
Order Cyprinodont(oid)s

Familia Poeciliidae
Семейство Пецилиевые
Famyli Livebearers, mosquitofishes

Species Gambusia affinis (Bajard et Girard)
Вид Обыкновенная гамбузия
Species Mosquito fish, topminnow

Ordo Mugiliformes
Отряд Кефалеобразные
Order Mullet-like fishes

Familia Mugilidae
Семейство Кефалевые
Famyli (gray) mullets

Species Mugil auratus Risso
Вид Сингиль
Species Golden [long-finned] grau mullet, golden millet

Mugil saliens Risso
Остронос
Leaping gray mullet

Ordo Atheriniformes
Отряд Атеринообразные
Order Silversides

Familia Atherinidae
Семейство Атериновые
Famyli Silversides, hardyheads

Species Atherina bogeri caspia (Eichwald)
Вид Каспийская атерина
Species Silversides

Ordo Perciformes
Отряд Окунеообразные
Order Perch-lice [spiny-finned] fishes

Familia Percidae
Семейство Окуневые
Famyli Perches, darters

Species Acerina cernua (Linne)
Вид Ерш
Species Ruffe, pope, ruff

Stizostedion lucioperca (Linne)
Судак обыкновенный
Sander, zander, European pike-perch

Stizostedion volgensis (Gmelin)
Берш
Volga zander

Stizostedion marinum (Cuvier)
Морской судак
Sea zander

Perca  fluviatilis (Linne)
Окунь
River perch

Familia Gobiidae
Семейство Бычковые
Famyli Gobies, gulgeons

Species Neogobius melanostomus affinis (Eichwald)
Вид Каспийский бычок-кругляк
Species (Caspian) round goby

Knipowitschia сaucasicus (Berg)
Бычок-бобырь
-

Knipowitschia longicaudata (Kessler)
Бычок длиннохвостый
-

Knipowitschia Jljini Berg
Бычок Ильина
-

Hyrcanogobius bergi Jljin
Бычок Берга
-

Neogobius ratan goebeli (Kessler)
Каспийский ратан
Ratan goby

Neogobius cepholarges constructor (Nordmann)
Кавказский речной бычок
Mushroom [ginger] goby



Neogobius  syrman eurystomus (Kessler)
Каспийский ширман
Syrman goby



Neogobius kessleri gorlap Iljin
Каспийский бычок-головач
Big-headeb goby

Neogobius fluviatilis pallasi (Berg)
Бычок-песочник
Monkey goby

Neogobius bathybius (Kessler)
Бычок глубоководный
-

Neogobius caspius (Eichwald)
Хвалынский бычок
Caspian goby

Mesogobius gymnotrachelus macrophthalmus (Kessler)
Бычок-гонец
(Caspian) goad goby

Mesogobius nonultimus (Iljin)
Бычок непоследний
-

Proterorhinus marmoratus (Pallas)
Бычок мраморный (цуцик)
Tube-nosed gobyt

Caspiosoma caspium (Kessler)
Каспиосома
-

Asra turcomanus Iljin
Каспийский бычок-асра
-

Benthophiloides Brauneri Beling et Iljin
Бычок Браунера
-

Bentophilus macrocephalus (Pallas)
Большеголовая пуголовка
Caspian goby

Bentophilus  magistri abdurachmanovi Rahimov
Пуголовка Абдурахманова
-

Bentophilus machmudbecovi Rahimov
Пуголовка Махмудбекова
-

Bentophilus ctenolepidus Kessler
Шипоголовая пуголовка
-

Bentophilus  stellatus leobergius Iljin
Каспийская звездчатая пуголовка
[stellata tabpole] goby

Bentophilus stellatus casachicus Rahimov
Казахская звездчатая пуголовка
-

Bentophilus spinosus Kessler
Пуголовка шиповатая
-

Bentophilus leptocephalus Kessler
Пуголовка узкоголовая
-

Bentophilus  Baeri (Kessler)
Пуголовка Бэра
-

Bentophilus granulosus Kessler
Зернистая пуголовка
-

Bentophilus leptorhynchus Kessler
Плосконосая пуголовка
-

Bentophilus grimmi Kessler
Пуголовка Гримма
-

Bentophilus  svetlovidovi Pinchuk et Rahimov
Пуголовка Светловидова


Bentophilus  kessleri Rahimov
Пуголовка Кесслера


Anatirostrum profundorum (Berg)
Пуголовка-утконос


Annex 5 
Amphibious and reptiles

Class, sort
Activity


Habitats


(м-цы)
назем-ные
прибре-жные

Земноводные -  Amphibia




1. Зеленая жаба – Bufo viridis - Green toad
IV-IX
Об.
Об.

2. Озерная лягушка - Rana ridibunda - Marsh frog
IV-IX
-
Об.

Пресмыкающиеся - Reptilia

Отр. Черепахи – Testudinea




1. Болотная черепаха-Emys orbicularis-Swamp turtle
IV-IX
-
Мн.

2. Среднеазиатская черепаха - Agrionemys horsfieldi - Horstield’s tortoise
IV-VIII
Об.


Отр. Чешуйчатые - Squamata




3. Сцинковый геккон - Teratoscincus scincus - Turkestanplate teiled
IV-IX
Ред.


4. Пискливый геккончик - Alsophylax pipiens - Kaspisicher Geradtingergecko
IV-IX
Об.


5. Серый геккон - Tenuidactylus russowi - Transkaspischer Bogentingergecko
IV-IX
Ред.


6. Каспийский геккон - T. caspius - Kaspischer Bogentingergecko
IV-IX
Об.


7. Степная агама - Agama sanguinolenta - Steppe agama
IV-IX
Мн.


8. Такырная круглоголовка - Phrynocephalus helioscopus - Sunwatcher
IV-IX
Об.


9. Круглоголовка-вертихвостка - Ph. guttatus - Spotted toad agame
IV-IX
Ред.


10. Ушастая круглоголовка - Ph. mystaceus - Toad headed agama
IV-IX
Об.


11. Быстрая ящурка - Eremias velox - Rapid fringetoed lizard
IV-IX
Ред.


12. Разноцветная ящурка - E. arguta - Stepperuner arguta
IV-IX
Об.


13. Полосатая ящурка - E. scripta - Caspian desert Lacerta
IV-IX
Об.


14. Песчаный удавчик - Eryx milliaris - Sand boa
IV-IX
Ред.


15. Водяной уж - Natrix tesselata - Tasselated snake
IV-X

Об.

16. Желтобрюхий полоз* - Coluber caspius - Large whip snake
IV-X
Ред.


17. Четырехполосый полоз* - Elaphe quatuorlineata - Four-Lined snake
IV-IX
Ред.


18. Узорчатый полоз  - E. dione - Pallas coluber
IV-IX
Об.
Об.

19. Стрела-змея - Psammophis lineolatum - Steppe ribbon snake
IV-IX
Об.


20. Щитомордник - Agkistrodon halys - Halys viper (shchitomordnik)
IV-IX
Ред.


Примечание: 
Ред. - редок, об. - обычен, мн. - многочислен.




* - Виды, занесенные в Красную книгу РК

Приложение 6 
Видовой состав млекопитающих побережья Каспийского моря (казахстанская часть)

Отряд, вид
С, СВ побережье
Мангы-шлак
Приме-чание

Отр. Насекомоядные - Insectivora




1. Ушастый еж - Erinaceus auritus - Long hedgehog
Об.
Об.


2. Длинноиглый еж - E. aethyopicus - Desert hedgehog
-
Ред


3. Малая белозубка - Сrocidurn suaveolens - Scilly shrew
Об.
Ред.


4. Пегий путорак - Diplomesodon pulchellum - Piebald shrew
Ред.
Ред.


Отр. Рукокрылые - Chiroptera




5. Усатая ночница - Myotis mystacinus - Whiskered bat
-
Ред.


6. Бурый ушан - Plecotus auritus - Long-eared bat
Ред.
-


7. Нетопырь Натузиуса - Pipistrelus nathusii - Nathusius’ pipistrelle
Ред. 
-


8. Нетопырь Куля - P. khuli - Kuhl’s pipistrelle
Ред.
-


9. Поздний кожан - Eptesicus serotinus - Serotine bat
Об.
Об.


10. Пустынный кожан - E. bottae - Desert botta’s
-
Ред.


11. Кожанок Бобринского - E. bobrinskoi - Bobrinski’s Fledermans
Ред.
-
В Красной Книге

12. Двухцветный кожан - Vespertilio murinus - Particolored bat
Ред. 
Ред.


Отр. Хищные - Carnivota




13. Енотовидная собака - Nyctereutes procyonoides - Racoon dogs
Об.
-
Промыс-ловый вид

14. Шакал - Canis aureus - Jackal
Ред.
-
Промыс-ловый вид

15. Волк - C. lupus - Wolf
Об.
Об.
Промыс-ловый вид

16. Корсак - Vulpes corsac - Corsak fox
Ред
Ред.
Промыс-ловый вид

17. Лисица - V. vulpes - Fox
Мн.
Об.
Промыс-ловый вид

18. Ласка - Mustela nivalis - Weasel
Ред.
Ред.
Промыс-ловый вид

19. Горностай - M. erminea - Ermine stoat
Об.

Промыс-ловый вид

20. Степной хорек - M. eversmanni - Russian polecat
Мн.
Об.
Промыс-ловый вид

21. Перевязка - Vormela peregusna - Marbied polecat
Ред.
Ред.
В Красной Книге

22. Барсук - Meles meles - Badger
Об.
Ред.
Промысло-вый вид

23. Каспийский тюлень - Phoca caspia - (Hair) Seals
Мн.
Мн.
Промысло-вый вид

24. Степная кошка - Felis libica - Steppen cat
Ред.
Ред.
Промысло-вый вид

25. Камышовый кот - F. chaus - Jungle cat (Chaus)
Ред.
-


26. Барханный кот - F. magarita - Sand cat
-
Ред.
В Красной Книге

27. Каракал - Lynx caracal - Caracal
Ред. 
-


Отр. Непарнокопытные - Perissodactyla




28. Кулан - Equus hemionus - Asiatic wild ass (Onager)
-
Ред.
В Красной Книге

Отр. Парнокопытные - Artiodactyla




29. Кабан - Sus scrofa - Wild boar (Wild pig)
Об.
-
Промыс-ловый вид

30. Джейран - Gazella subgutturosa - Goit red gazelle
-
Ред.
В Красной Книге

31. Сайгак - Saiga tatrica - Saiga (Steppenantilope)
Мн.
Об.
Промыс-ловый вид

32. Устюртский горный баран - Ovis orientalis - Transcaspian urial
-
Об.
В Красной Книге

Отр. Грызуны - Rodentia




33. Желтый суслик - Spermophilus fulvus - Large-toothed suslik
Ред.
Ред.


34. Малый суслик - S. pygmaeus - Little suslik
Ред.
Ред.


35. Малый тушканчик - Allactaga elater - Little jerboa
Ред.
Ред.


36. Большой тушканчик - A. major - Great jerboa
Об.
Ред.


37. Тушканчик Северцова - A. severtzovi - Severtzow’s jerboa
-
Ред.


38. Тушканчик-прыгун - A. sibirica - Siberian jerboa
Об.
Ред.
Носитель чумы

39. Тарбаганчик - Pygerethmus pumilio - Fattailed jerboas
Об.
Ред.


40. Емуранчик - Stylodipus telum - Thick-tailed jerboas
Об.
Ред.
Носитель чумы

41. Мохноногий тушканчик - Dipus sagitta - Hairy-tooted jerboa
Об.
Об.
Носитель чумы

42. Серый хомячок - Cricetulus migratorius - Grey hamster
Об. 
Об.
Носитель чумы

43. Хомячок Эверсманна - Allocricetulus eversmanni - Eversmannis hamster




44. Обыкновенный хомяк - Cricetus cricetus - Common hamster
Ред.
-


45. Ондатра - Ondatra zibethicus - Muskrat
Мн.

Промысло-вый вид

46. Водяная полевка - Arvicola terrestris - Ground vole rat
Ред.



47. Общественная полевка - Microtus socialis - Social vole
Ред.
Ред.


48. Обыкновенная слепушонка - Ellobius talpinus - Molelike meadow mouse
Об.
Об.


49. Тамарисковая песчанка - Meriones tamariscinus - Tamarsk gerbil
Ред. 
-
Носитель чумы

50. Краснохвостая песчанка - Veriones libycus - Libyan jird
Ред.
Ред.
Носитель чумы

51. Полуденная песчанка - V. meridianus - Midday gerbil
Об.
Об.
Носитель чумы

52. Большая песчанка - Rhomobomys opimus - Great gerbil
Об.
Об.
Носитель чумы

53. Домовая мышь - Mus musculus - House mouse
Об.
Об.


54. Серая крыса - Rattus norvegicus - Norway rat
Ред.
Ред.


Отр. Зайцеобразные - Lagomorpha




55. Заяц-толай или песчаник - Lepus tolai - Tolai hare
Об.
Об.


56. Заяц-русак - L. europaeus - European hare
Об.
-


Примечание: 
С - северное, СВ - северо-восточное побережье




Мн. - многочислен, об. - обычен, ред. - редок

Приложение 7 
Видовой состав птиц

Отряд
Гнездится
Пролет
Зимует

Отр. Гагарообразные – Gaviiformes




1. Краснозобая гагара - Gavia stellata

III-IV,X


2. Чернозобая гагара -  Gavia arctica

III-IV,X


Отр. Поганкообразные – Podicipediformes 

III-IV,X


3. Черношейная поганка – Podiceps nigricollis
IV-X



4. Красношейная поганка – Podiceps auritia

IV, IX-X


5. Серощекая поганка - Podiceps griseigena

IV, IX-X


6. Большая поганка - Podiceps cristatus
IV-X



Отр. Веслоногие -  Pelicaniformes




7. Розовый пеликан - Pelecanus onocrotalus*
IV-IX
IV,IX-X


8. Кудрявый пеликан - Pelecanus crispus*
IV-IX
IV, IX-X


9. Большой баклан - Phalacrocorax carbo
IV-IX
IV, IX-X


Отр. Аистообразные - Ciconiiformes




10. Большая выпь - Botaurus stellaris
IV-X



11. Малая выпь - Ixobrychus minutus
IV-X



12. Кваква - Nycticorax nycticorax
IV-IX
IV, IX


13. Желтая цапля - Ardeola ralloides*
IV-IX
IV, IX


14. Египетская цапля - Bubulcus ibis*
IV-IX
IV, IX


15. Большая белая цапля - Egretta alba
III-XI



16. Малая белая цапля - Egretta garzetta*
IV-X



17. Серая цапля - Ardea cinerea
IV-XI



18. Рыжая цапля -  Ardea purpurea
IV-X



19. Колпица - Platalea leucorodia*
IV-IX



20. Каравайка - Plegadis falcinellus*
IV-IX
IV, IX


21. Черный аист - Ciconia nigra*

IV, IX


Отр. Фламингообразные -  

Phoenicopteriformes




22. Фламинго - Phoenicopterus roseus*

Отр. Гусеобразные - Anseriformes

23. Краснозобая казарка - Rufibrenta ruficollis

24. Серый гусь - Anser anser

25. Белолобый гусь - Anser albifrons

26. Пискулька - Anser erythropus

27. Гуменник - Anser fabalis

28. Лебедь-шипун - Cygnus olor
Л.н.

III-IX

III-XI


IV-IX

IV,IX

III,X-XI

IV-IX

IV,IX

IV,IX

IV,X-XI

IV,X


29. Лебедь-кликун – Cygnus cygnus*
IV-XI



30. Малый лебедь – Cygnus bewickii*
IV-XI



31. Огарь - Taborna ferruginea
III-XI



32. Пеганка - Taborna taborna




33. Кряква - Anas Platyrhynchos
IV-X



34  Чирок-свистунок – Anas crecca

III-IV,X


35. Серая утка - Anas strepere

III-IV,X


36. Свиязь - Anas penelope




37. Шилохвость - Anas acuta




38. Чирок-трескунок - Anas querquedula
IV-X



39. Широконоска - Anas clypeata
IV-X



40. Мраморный чирок - Anas angustirostris*

IV, IX


41. Красноносый нырок - Netta rufina
IV-X



42. Красноголовая чернеть - Aythya ferina

IV, X-XI


43. Белоглазая чернеть - Aythya nycoca*

IV, X-XI


44. Хохлатая чернеть - Aythya fuligula

IV, X-XI


45. Морская чернеть - Aythya marila

IV, X-XI


46. Морянка -  Clangula hyemalis

IV, X


47. Обыкновенный гоголь - Bucephala clangula

IV, X


48. Обыкновенный турпан - Melanitta fusca

IV, X-XI


49. Луток - Mergus albellus

IV, X


50. Савка - Oxyura leucocephala*

IV, X


51. Длинноносый крохаль - Mergus serrator

IV, X-XI


52. Большой крохаль - Mergus merganser

IV, X-XI


Отр. Соколообразные - Falconiformes




53. Скопа - Pandion haliaetus*

IV, IX


54. Обыкновенный осоед - Pernis apivorus

IV, IX


55. Черный куршун - Nilvus migrans

IV, IX


56. Полевой лунь - Circus cyaneus

IV, IX


57. Степной лунь - Circus macrourus

IV, IX


58. Луговой лунь - Circus pygargus
IV-IX



59. Камышовый лунь - Circus aeruginosus
III-X



60. Тетеревятник - Accipiter gentilis

III-IV, X


61. Перепелятник - Accipiter nisus

IV, IX-X


62. Европейский тювик - Accipiter brevipes

IV, IX


63. Зимняк - Buteo lagopus

IV, X
XI-III

64. Курганник - Buteo rifunus
IV-X



65. Канюк - Buteo buyeo

IV, IX-X


66. Змееяд - Circaetus gallicus*

IV, IX


67. Орел-карлик - Hieraaetus pennatus*

IV, IX-X


68. Степной орел - Aquila rapax*
IV-X



69. Большой подорлик - Aquila clanga

IV, X


70. Могильник - Aquila heliaca*
IV-X



71. Беркут - Aquila chrysaetos*

III, X-XI


72. Орлан-белохвост - Haliaeetus albicilla*
III-IX
III, X-XI
XI-III

73. Балобан - Falco cherrug*
IV-IX
IV, X


74. Сапсан - Falco peregrinus*

IV, X


75. Чеглок - Falco subbuteo
IV-IX
IV, IX


76. Дербник - Falco columbarius

IV, IX


77. Кобчик - Falco vespertinus

IV, IX


78. Степная пустельга - Falco naumanni

IV, IX-X


79. Обыкновенная пустельга - Falco tinnunculus
IV-X



Отр. Курообразные - Galliformes




80. Серая куропатка - Perdix
I-XII



81. Перепел - Coturnix coturnix
IV-IX



82. Фазан - Phasianus colchicus
I-XII



Отр. Журавлеобразные – Gruiformes




83. Стерх - Grus leucogeranus*

IV, XI


84. Серый журавль - Grus grus*

IV,IX-X


85. Журавль-красавка - Anthropoids virgo*
IV-IX



86. Пастушок - Rallus aquaticus

IV,IX


87. Погоныш - Porzana porzana

IV,IX


88. Коростель - Crex crex
IV-IX



89. Камышница - Gallinula chloropus
IV-X



90. Султанка - Porphyrio porphyrio*
IV-VIII
IV,IX


91. Лысуха - Fulica atra
IV-X



92. Дрофа - Otis tarda*

93. Стрепет - Otis tetras

IV,IX

IV,IX


94. Дрофа-красотка (джек) - Chlamydotis undulata*

IV,IX


Отр. Ржанкообазные - Charadriiformes




95. Авдотка - Burhinus oebicnemus
IV-IX



96. Тулес - Pluvialis squatarola

IV, IX


97. Галстучник - Charadrius hiaticula

IV, IX


98. Малый зуек - Charadrius dubius
IV-IX



99. Морской зуек - Charadrius alexndrinus
IV-IX



100. Азиатский зуек - Charadrius asiaticus
IV-IX



101, Хрустан - Eudromias morinellus

IV,IX


102. Кречетка - Chettusia gregaria*

IV,IX


103. Чибис - Vanellus vanellus
IV-X



104. Белохвостая пигалица- Vanellochettusia leucura
IV-IX



105. Камнешарка - Arenaria interpres

IV,IX-X


106. Ходулочник - Himantopus himantopus
IV-IX



107. Шилоклювка - Recurvirostra avosetta
IV-IX



108. Кулик-сорока - Haematopus astralegus
IV-X



109. Черныш - Trigna ochropus

IV,IX-X


Продолжение

1
2
3
4

110. Фифи - Trigna glareola

IV, IX


111. Большой улит - Trigna nebularia

IV, IX


112. Травник - Trigna totanus
IV-IX



113. Щеголь - Trigna erythropus

IV, IX


114. Поручейник - Trigna stagnatilis

IV, IX


115. Перевозчик - Trigna hypoleucos

IV, IX


116. Мородунка - Xenus cinereus

IV, IX


117. Плосконосый плавунчик - Phalaropus fulicarius

IV, IX


118. Круглоносый плавунчик - Phalaropus lobatus

IV, IX


119. Турухтан - Phylomachus pugnax

IV,IX-X


120. Кулик-воробей - Calidris minuta

IV, IX


121. Белохвостый песочник - Calidris  temminckii

IV, IX


122. Краснозобик - Calidris ferruginea

IV, IX


123. Чернозобик - Calidris alpina

IV,IX-X


124. Песчанка - Calidris  alba

IV,IX-X


125. Грязовие - Limicola falcinellus

IV, IX


126. Гаршнеп - Limnocryptes minimus

IV,IX


127. Бекас - Gallinago gallinago

IV,IX-X


128. Дупель - Gallinago media

IV,IX-X


129. Вальдшнеп - Scolopax rusticola

IV,IX-X


130. Малый кроншнеп - Numenius minutus

IV,IX


131.Тонкоклювый кроншнеп-Numenius tenuirostris*

IV,IX


132. Большой кроншнеп - Numenius arquata

IV,IX-X


133. Средний кроншнеп - Numenius phacopus

IV,IX


134. Большой веретенник - Limosa limosa

IV,IX-X


135. Малый веретенник - Limosa lapponica

IV,IX


136. Степная тиркушка - Glareola nordmanni

IV,IX


137. Короткохвостый поморник - Stecrorarius parasiticus

IX-X


138. Черноголовый хохотун - Larus ichthyaetus*
IV-X



139. Малая чайка - Larus  minutus

IV,IX-X


140. Озерная чайка - Larus  ridibundus
IV-X



141. Морской голубок - Larus  genei

IV,X


142. Серебристая чайка - Larus argentatus
IV-X



143. Сизая чайка - Larus canus

IV,IX-X


144. Черная крачка - Chlidonias niger
IV-IX



145. Белокрылая крачка - Chlidonias leucopterus
IV-IX



146. Белощекая крачка - Chlidonias hybrida
IV-IX



147. Чайконосая крачка - Gelochelidon nilotica
IV-X



148. Чеграва - Hydroprogne caspia

IV,X


149. Речная крачка - Sterna hirundo
IV-X



150. Малая крачка - Sterna albifrons
IV-X



Отр. Голубеобразные - Columbiformes




151. Чернобрюхий рябок - Pterooles orientalis*

IV, IX


152. Саджа - Syrrhaptes paradoxus* 
IV-IX



153. Вяхирь - Columba palumbus

IV,IX


154. Клинтух - Columba oenas

IV,IX-X


155. Сизый голубь - Columba livia
I-XII



156. Кольчатая горлица – Streptopelia decaocto
I-XII



157. Обыкновенная горлица – Streptopelia turtur

IV, IX


158. Большая горлица - Streptopelia orientalis

IV, IX


Отр. Кукушкообразные - Cuculiformes




159. Обыкновенная кукушка - Cuculus canorus
IV-IX



Отр. Совообразные - Strigiformes




160. Белая сова - Nyctea scandiaca

XI-II
XI-II

161. Филин - Bubo bubo*
I-XII

XI-III

162. Ушастая сова - Asio otus

IV,IX


163. Болотная сова - Asio flammea

IV, IX


164. Сплюшка - Otus scops




165. Мохноногий сыч - Aegolius funereus




166. Домовый сыч - Athene noctua
I-XII

XI-III

167. Ястребиная сова - Surnia ulula

IV,IX


168. Серая неясыть - Strix aluco

IV,X


169. Длиннохвостая неясыть - Strix uralensis

IV,X


Отр. Козодоеобразные - Capromulgiformes




170.Обыкновенный козодой - Caprimulgus europaeus
IV-VIII



Отр. Стрижеобразные - Apodiformes




171. Черный стриж - Apus apus

IV,IX-X


Отр. Ракшеобразные - Coraciiformes




172. Сизоворонка - Coracias garullus
IV-VIII



173. Обыкновенный зимородок - Alcedo atthis
IV-X



174. Золотистая щурка - Merops apiaster
IV-IX



175. Зеленая щурка - Merops superciliosus
IV-IX



176. Удод - Upupa epops
IV-X



Отр. Дятлообразные - Piciformes




177. Вертишейка - Jynx torquila

IV,IX


178. Большой пестрый дятел - Dendrocopos major


XI-III

179. Малый пестрый дятел - Dendrpcopos minor


XI-III

Отр. Воробьинообразные  - Passeriformes




180. Береговая ласточка - Riparia riparia
IV-IX



181. Деревенская ласточка - Hirundo rustica
IV-X



182. Городская ласточка - Delichon urbica

IV, IX


183. Хохлатый жаворонок - Galeriida cristata
I-XII

XI-III

184. Малый жаворонок - Calandrella cinerea
IV-X



185. Серый жаворонок - Calandrella rufescens
IV-IX



186. Степной жаворонок - Melanocoripha calandra
IV-X



187. Двупятнистый жаворонок - M. bimaculata
IV-X



188. Белокрылый жаворонок - M. leucoptera

III, X
XI-III

189. Рогатый жаворонок - Eremophila aplestris

III, X
XI-III

190. Полевой жаворонок - Alauda arvensis
IV-X



191. Лесной конек - Anthus trivialis

IV,IX


192. Луговой конек - Anthus pratensis

IV,IX


193. Краснозобый конек - Anthus cervinus

IV,IX


194. Желтая трясогузка - Motacilla flava
IV-X



195. Желтолобая трясогузка - M. lutea

IV,IX


196. Желтоголовая трясогузка - M. citreola

IV,IX


197. Черноголовая трясогузка - M. feldegg
IV-IX



198. Белая трясогузка - M. alba
IV-X



199. Европейский жулан - Lanius collurio

IV,IX


200. Чернолобый сорокопут - L. minor

IV,IX


201. Серый сорокопут -  Lanius exubitor
IV-X



202. Иволга - Oriolus oriolus

IV,IX


203. Скворец - Sturnus vulgaris

IV,IX-X


204. Розовый скворец - Pastor roseus

IV,IX


205. Сорока - Pica pica
I-XII



206. Сойка - Garrulus glandarius




207. Галка - Corvus monedula
IV-IX
IV,IX-X


208. Грач - Cornus frugilegus
IV-IX
IV,IX-X
XI-III

209. Серая ворона - Cornus cornis
IV-IX
IV,IX-X
XI-III

210. Свиристель - Bombycilla garrulus

211. Широкохвостка - Cettia cetti

212. Речной сверчок - Locustilis fluviatilis
IV-IX


III,X

IV,IX


213. Обыкновенный сверчок - Locustilis naevia

IV,IX


214. Камышовка барсучок - Acrjcephalus 

schoenobaenus
IV-IX



215. Индийская камышовка - A. agricola

IV,IX


216. Садовая камышовка - A. dumetorum

IV,IX


217. Болотная камышовка  - A. palustris

IV.IX


218. Тростниковая камышовка - A. scirpaceus
IV-IX



219.  Дроздовитная камышовка -A. arundineceus
IV-IX



220. Ceверная бормотушка - Hippolais caligata
IV-IX



221. Ястребиная славка - Sylvia nisoria
IV-IX



222. Черноголовая славка - Sylvia atricapilla

IV,IX


223. Садовая славка - Sylvia borin

IV,IX


224. Серая славка - Sylvia  communis

IV,IX


225. Славка - завирушка - Sylvia curruca


XI-III

179. Малый пестрый дятел - Dendrpcopos minor


XI-III

Отр. Воробьинообразные  - Passeriformes




180. Береговая ласточка - Riparia riparia
IV-IX



181. Деревенская ласточка - Hirundo rustica
IV-X



182. Городская ласточка - Delichon urbica

IV, IX


183. Хохлатый жаворонок - Galeriida cristata
I-XII

XI-III

184. Малый жаворонок - Calandrella cinerea
IV-X



185. Серый жаворонок - Calandrella rufescens
IV-IX



186. Степной жаворонок - Melanocoripha calandra
IV-X



187. Двупятнистый жаворонок - M. bimaculata
IV-X



188. Белокрылый жаворонок - M. leucoptera

III, X
XI-III

189. Рогатый жаворонок - Eremophila aplestris

III, X
XI-III

190. Полевой жаворонок - Alauda arvensis
IV-X



191. Лесной конек - Anthus trivialis

IV,IX


192. Луговой конек - Anthus pratensis

IV,IX


193. Краснозобый конек - Anthus cervinus

IV,IX


194. Желтая трясогузка - Motacilla flava
IV-X



195. Желтолобая трясогузка - M. lutea

IV,IX


196. Желтоголовая трясогузка - M. citreola

IV,IX


197. Черноголовая трясогузка - M. feldegg
IV-IX



198. Белая трясогузка - M. alba
IV-X



199. Европейский жулан - Lanius collurio

IV,IX


200. Чернолобый сорокопут - L. minor

IV,IX


201. Серый сорокопут -  Lanius exubitor
IV-X



202. Иволга - Oriolus oriolus

IV,IX


203. Скворец - Sturnus vulgaris

IV,IX-X


204. Розовый скворец - Pastor roseus

IV,IX


205. Сорока - Pica pica
I-XII



206. Сойка - Garrulus glandarius




207. Галка - Corvus monedula
IV-IX
IV,IX-X


208. Грач - Cornus frugilegus
IV-IX
IV,IX-X
XI-III

209. Серая ворона - Cornus cornis
IV-IX
IV,IX-X
XI-III

210. Свиристель - Bombycilla garrulus

211. Широкохвостка - Cettia cetti

212. Речной сверчок - Locustilis fluviatilis
IV-IX


III,X

IV,IX


213. Обыкновенный сверчок - Locustilis naevia

IV,IX


214. Камышовка барсучок - Acrоcephalus 

schoenobaenus
IV-IX



215. Индийская камышовка - A. agricola

IV,IX


216. Садовая камышовка - A. dumetorum

IV,IX


217. Болотная камышовка  - A. palustris

IV.IX


218. Тростниковая камышовка - A. scirpaceus
IV-IX



219.  Дроздовитная камышовка -A. arundineceus
IV-IX



220. Ceверная бормотушка - Hippolais caligata
IV-IX



221. Ястребиная славка - Sylvia nisoria
IV-IX



222. Черноголовая славка - Sylvia atricapilla

IV,IX


223. Садовая славка - Sylvia borin

IV,IX


Продолжение

1
2
3
4

224. Серая славка - Sylvia communis

IV,IX


225. Славка - завирушка - Sylvia сurruca
IV-IX
IV,IX


226. Пустынная славка - Sylvia nana
IV-IX



227. Пеночка- весничка - Phylloscopus trochilus

IV,IX


228. Пеночка - теньковка - P. collybita

IV,IX


229. Пеночка-трещотка - P. sibilatrix

IV,IX


230. Зеленая пеночка - P. trochiloides

IV,IX


231. Мухоловка-пеструшка - Ficedula hypoleuca

IV,IX


232. Малая мухоловка - F. parva

IV,IX


233. Серая мухоловка - Muscicapa striata

IV,IX


234. Луговой чекан - Saxicola rubetra

IV,IX


235. Черноголовый чекан - S. torquata

IV,IX


236. Обыкновенная каменка - Oenanthe oenanthe

IV,IX


237. Плешанка - O. pleschanka

IV,IX-X


238. Пустынная каменка - O. deserti
IV-IX



239. Плясунья - O. isabellina
IV-IX-X



240. Пестрый каменный дрозд - Monticola saxatilis

IV,X


241. Обыкновенная горихвостка - Phoenicorus phoenicorus
IV-IX



242. Зарянка - Erithacus rubecula

IV,X


243. Обыкновенный соловей - Luscinia luscinia

IV,X


244. Варакушка - L. svecica
IV-IX



245. Рябинник - Turdus pilaris

III,X


246. Черный дрозд - T. merula

IV,X


247. Белобровик - T. iliacus

IV,X


248. Певчий дрозд - Turdus philomelos

IV,X


249. Деряба - T. viscivorus

IV,X-XI


250. Желтоголовый королек - Regulus regulus

IV,IX


251. Усатая синица - Panurus biarmicus


XI-III

252. Обыкновенный ремез - Remiz pendulinus

IV,IX


253. Московка - Parus ater


X-III

254. Лазоревка - P. caeruleus


X-III

255. Большая синица - P. major


X-III

256. Обыкновенный поползень - Sitta europaea


XI-III

257. Обыкновенная пищуха - Certhia familiaris

258. Домовый воробей - Passer domesticus

259. Полевой воробей - P. montanus
I-XII

I-XII

XI-III

260. Каменный воробей - Petronia petronia

IV,X


261. Зяблик - Fringilla coelebs

IV,X
XI-III

262. Юрок - F. montifringilla

IV,X
XI-III

263. Обыкновенная зеленушка - Chloris chloris

IV,X


264. Чиж - Spinus spinus

IV,X
XI-III

265. Обыкновенный щегол - Carduelis carduelis

IV,X
XI-III

266. Коноплянка - Acanthis cannabina

IV,X


267. Горная коноплянка - A. flavirostris

IV,X


268. Клест-еловик - Loxia curvirostra

IV,X


269. Обыкновенный снегирь - Pyrrhula pyrrhula

IV,X
XI-III

270. Обыкновенная чечевица - Carpodacus erythinus

IV,IX


271. Обыкновенный дубонос - Coccothraustes coccothraustes

IV,X


272. Обыкновенная овсянка - Emberiza citrinella

IV,X


273. Тростниковая овсянка - E. schoeniclus
I-XII



274. Овсянка-ремез - E. rustica

IV,IX-X


275. Садовая овсянка - E. hortulana

IV,IX


276. Желчная овсянка - E. bruniceps
V-IX



277. Подорожник - Calcarius lapponicus

III,X
XI-III

278. Пуночка - Plectrophenax nivalis



IV,X
XI-III

Примечание: 
* - Виды птиц, занесенные в Красную книгу РК




I-XII - месяцы




Л.н. - летние находки
Annex 8
 Fish catch in the Republic of Kazakhstan
Year
Fish catch in the Republic of Kazakhstan, thou.t.


Salmon
Sturgeon
Herring
Sprat
Крупный частик
Grey Mullet
Roach
Мелкий частик
Other kinds
Totally






Zander
Bream
Common carp
Cattish
Asp common
Pike
Totally
























1935
0,3
4,1
6,6
1,8
12,4
5,8
4,2
0,3
1,9
0,01
24,6
-
36,0
3,5
0,03
76,9

1940
0,2
1,3
27,7
2,1
2,7
4,3
2,0
0,2
0,02
1,4
10,6
-
9,7
1,4
0,1
53,1

1945
0,03
0,3
10,2
0,6
8,3
15,3
7,6
0,1
1,2
0,7
32,2
-
7,4
2,1
-
52,8

1950
0,01
0,1
5,1
1,3
10,2
14,5
10,6
1,0
1,2
0,2
37,7
0,02
13,4
0,9
0,1
58,6

1955
-
0,7
8,0
12,0
10,5
6,6
3,6
1,7
1,5
1,1
25,0
0,03
19,5
4,4
0,1
69,7

1960
-
1,6
4,2
20,1
7,4
3,6
2,7
1,2
1,9
0,7
17,5
0,1
11,7
4,0
-
59,2

1965
-
3,9
0,02
43,5
1,1
1,8
0,6
1,9
0,2
0,8
6,4
0,2
1,3
4,3
-
59,6

1970
-
5,2
-
45,4
0,5
1,4
0,9
3,4
0,4
1,0
7,6
0,3
0,4
3,8
-
62,7

1975
-
8,2
-
36,7
3,2
2,1
0,8
2,4
0,7
1,0
10,2
0,3
1,8
2,2
0,02
59,4

1980
-
8,1
-
35,2
0,2
0,2
0,3
1,4
0,1
1,0
3,2
0,1
0,1
3,5
-
50,3

1985
-
5,9
0,01
26,0
0,8
1,2
0,5
1,6
0,2
0,6
4,9
0,1
0,4
2,0
-
39,3

1990
-
1,9
0,02
28,1
3,6
3,3
0,3
1,5
0,3
0,7
9,7
0,1
2,0
2,0
-
43,8

1995
-
0,57
0,005
10,1
3,2
6,6
0,3
1,0
0,4
0,5
12,0
-
2,42
1,56
0,04
26,69



















Annex 9 
Procedure of specific evaluation  of industrial impact on the environment (EIE) On different stages of designing specific objects and complexes
Stage of documentation for the evaluation of industrial impact on the environment and protection actions
Stage of preparation and elaboration of project dossier for specific objects and industrial activities
Project dossier consideration



Public hearings
Ecological examination
Making decisions



Procedure of notification of the public with project dossier
Conclusions and response of customer and project developer
Ecological examination procedure
Conclusions and response of customer and project developer 
Level and authorities, decisions made
Decisions and recommendations

Environmental situation review
Declaration of intent
Mass media notification on the local level
Acquaintance with comments for taking them into account in follow-up work
Participation in preparation of the conclusion of regional administration of ecological biological resources with principal consent(refusal) for the object placement on the basis of the ecological situation
In the event of disagreement with conclusions justified materials for the second consideration are prepared
Regional (municipal) regional administration
Consent for preliminary co-ordination  of the location

Preliminary evaluation of industrial impact on the environment
Co-ordination of the construction object location (ground selection), Feasibility studies options
Notification in the local mass media, discussions in the ecological commissions  of local officials at the meetings of the people living in the area of the object location
Summarizing of the remarks and proposals, correction f project task for designing or Terms of Reference 
State Ecological examination on the stage of preliminary examination There is defined:  

1) Necessity (refusal) in EIE in full volume;

2) Specter of additional  scientific research, investigations. The examination level (regional, republican, international is defined by the object importance
Task for designing is clarified; in case of necessity the EIE program is developed
Regional (municipal) administration
Preliminary co-ordination of the construction object location considerations as regards the project research works

Продолжение

1
2
3
4
5
6
7
8

Evaluation of the object (industrial activities) on the environment (EIE)
Feasibility study for the object construction ona certain selected ground, registration of the ground in accordance with the Feasibility Study option
Declaration of the environmental impact including ecological changes and social consequences is submitted to the local authorities s and meetings of the public organizations, the other levels – rural, regional and urban
On the basis of materials of public hearings there is made decision on refusal of the project or project decisions improvement
State Ecological Examination on the level corresponding to the object importance. There is defined the volume of the fulfilled of EIE and its correspondence to the project decisons
Further elaboration of the Terms of Reference in accordance with the State Examination Commission remark and preparation of the dossier for land allotment, agreement for nature use
Regional, provincial administration
Issue of land allotment, making greement  for nature use, including limits for natural resources use and enlarged parameters of disposals into the air atmosphere, sewage discharges and wastes volumes placement in the objects 

Section “Environmental Protection” (nature protection actions)
Project, working project
Not implemented
Not demanded
State Ecological Examination is carried out only in case of  considerable changes in the frames of technological processes (envisaged earlier by co-ordinated Terms of Reference) changing the character of the environmental impact
In accordance with the examination conclusions the EIE is elaborated or revised, second hearings are effected
Provincial Ecobioresources Administration, Ministry of ecobiorеsources are specially authorized bodies for environmental protection. New decisions of the authoritiesand administrationare made only in the event of disagreement within the system: Customer (initiator of industrial activity) – designer –population (his agents – local authorities, people movements)
Permission for special nature use in accordance with the existing instruction, pointing out of the separate technological lines, industrial sources of impact.

Annex  10 
Limited Allowed Concentrations and standards for chosen parameters of pollutants disposals into the atmosphere and leakage from point sources envisaged by the ecological legislation
Parameter 
Unit of measure
Limited Allowed Concentrationsor standards (maximum ofr an hour)
Limited Allowed Concentrations or standards (daily average)
Limited Allowed Concentrations or standerds of the water flow from point sources

Dust
mg/m3
0,5
0,15
-

SO2
mg/m3
0,03
0,05
-

CO
mg/m3
5,0
3,0
-

NO2
mg/m3
0,085
0,04
-

NO
mg/m3
0,4
0,06
-

H2S
mg/m3
0,08
-
-

NH3
mg/m3
0,2
0,04
-

SO4  solution
mg/m3
-
-
-

F
mg/m3
0,02
0,005
-

Hg
mg/m3
0,01
0,0003
-

MgO
mg/m3
0,4
0,05
-

Pb
mg/m3
0,001
0,0003
-

HF
mg/m3
0,02
0,005
-

HCl
mg/m3
0,02
0,02
-

H2SO4
mg/m3
0,3
0,1
-

Formaldehyde
mg/m3
0,035
0,003
-

1-propandiol
mg/m3
-
-
0,03

2-propantriol
mg/m3
-
-
0,1

Methanol
mg/m3
1,0
0,5
-

Naphthalene
mg/m3
0,003
0,003
-

Phenols
mg/m3
0,01
0,003
-

Benzine
mg/m3
5,0
0,5
-

Tetra Methyl Lead
mg/m3
-
-
0,005

Other parameters if necessary:

















Annex 11 
Water quality standards(limited allowed concentrations) for chosen parameters in the ecological legislation on river water in accordance with the following criteria
Parameter
Unit of measure
Fishery and water inhabitants
Water for bathing and resorts
Fresh water
Irrigation
Use in industry*

Dust
Celsius
Summerн+3, winter, background +5
18
-
-


Weighted substance
mg/l
Backgraound +0,25
4-10
1,5
<3000


pH
-
6,5-8,5
6,5-8,5
6-9
6-8,5


Soluble oxygen
mg/l
Not lower 6,0
Summer 8, winter 11-12
-
-


Transparency
m
>2
1-2
-
-


Chlorophyll
ug/l
-
-
-
-


Nitrites:







Ammonia NH4-N
mg/l
0,5
0,5
0,5
-


Nitrate NO3-N
mg/l
40;N-9,1
45,0
45,0
-


Nitrate NO2-N
mg/l
0,08;N-0,02
3,3
3,3
-


Total N
mg/l
-
-
-
allow. 80-120


Orthophosphate 

PO4-P
mg/l
-
-
3,5
-


Total P
mg/l
-
-
-
allow

20-30


Organic matters:







ХПК
mg/l 
-
-
-
-


БПК
mg/l
5 мг O2/л
1,1-1,9 мг O2/л
3 мг O2/л
40,0


Non-organic pollution:







Cyanides
mg/l
0,05
0,05
0,07
10,0


Metals







Al
ug/l
0,04
-
0,5
5,0


Cd
ug/l
0,005
0,001
0,001
0,01


Cr6+
ug/l
0,001
0,05
0,05
0,1


Cr2+
ug/l
0,001
1,0
1,0
0,2


Fe
ug/l
0,1
0,3
0,3
0,5


Hg
ug/l
0,0001
0,0005
0,0005
-


Mn
ug/l
0,01
0,1
0,1
0,2


Ni
ug/l
0,01
0,1
0,1
0,2


Pb
ug/l
0,1
0,1
0,1
5,0


Zn2+
ug/l
0,01
1,0
1,0
2,0


Organic pollutants:







Oil (hudrocarbons)
mg/l
0,05
0,3
0,3
0,3


Phenols
mg/l
0,001
0,001
0,001
40,0


Pesticides
ug/l
No
No
No
-


Detergents
mg/l
No 
No
No
30,0


Microbiological indicator:







E. coli
Num. Per 100 ml
-
-
No
-


Other important pollutants:







Summariz. Organic Carbon







Other metals (As, Co, Cs, Se, Sr, etc.):







As
mg/l
0,05
0,05
0,01
0,1


Co2+
mg/l
0,01
0,01
-
0,05


B3+
mg/l
0,017
0,5
0,3
-


*For each branch their requirements

Annex 12 List Of organizations the dossiers of which were used in the preparation of the National Review

1. Scientific center of regional ecological problems «Atirau-Filim»

2. Regional Institution of scientific technical problems

3. Institute of botanics and phytoinduction 

4. Institute of zoology and animals genetics fund

5. Kazakh Scientific Research Institute of Fishery

6. Atirau section of Kazakh Scientific Research Institute of Fishery

7. Institute of economy and law of the Kazakhstan State University

8. Institute of Ecology and Stable development

9. OKIOK

10.  JSC«KazakhstanKaspiyShelf”

11.  Kazakh Scientific Research Institute ofenvironmental monitoring and climate

12.  Agency of applied ecology

13.  KIO GOSNZP

14.  Center of health protection and ecological designing

15.  Atiraqu and Mangistau regional administrations of forestry, fishery, hunting

16.  Atirau and Mangistau regional administartions of environbmental protection

17.  Statistics Agency of the Republic of Kazakhstan
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Conventional signs. Biomorphs: D trees, Kk-bushes, Kch-small bushes, Pk-semi bushes, Тм-herbaceous perennials, Ed-ephemeroids, Dv-herbaceous twoyear, Odn.-one year herbaceous of long vegetation, E-one year ephemerals.


Ecomorphs: H-halophytos, Pm-psammophytos, X-xerophytos, M-mezophytos, Hg-hygrophytos.
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