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REGIONAL ACTION PLAN FOR PROTECTION OF CASPIAN HABITATS

INTRODUCTION

One of the major components of the Caspian Environment Programme is an assessment of transboundary biodiversity priorities resulting in complete inventory of environmental resources of the Caspian.

Presently, the initial three stages of this activity has been completed:

· Preparation of national reports on the state of biodiversity;

· Compilation of a Regional report on the biodiversity of the Caspian;

· Preparation of national action plans on the protection of Caspian habitats;

This document is the next step in preparation of the Regional action plan for the protection of Caspian habitats. It has been prepared on the basis of National action plans of the five Caspian littoral states in compliance with the adopted frameworks and recommendations. The purpose of this document is to establish an integrated system of protection of the Caspian biodiversity and habitats. The Regional plan encompasses strategic and practical actions based on uniform methodology for protection and rehabilitation of habitats and biodiversity, which are of national, transboundary and global importance, and also to encourage regional collaboration. Implementation of the Plan will foster sustainable development of the littoral states in different fields.

1. review and role of caspian habitats 

1.1. Factors of habitat formation 

1.1.1. Marine habitats 

Geographic location. The Caspian Sea is the largest water body on the earth. It has no outlet and it is located on a vast continental depression on the border between Europe and Asia, between 47о07’ and 36о33’ and 45о43’ of eastern longitude (pic.1). The Caspian has no connections with the World Ocean, which makes it a lake, although, it has all features of a sea. The water borders of the Caspian littoral states have not been determined for lack of status. 
Sizes. Its meridianal length is about 1200 km, the mean breadth – 310 km, and the length of the coastline is more than 7000 km. Its area is about 400 000 km2 under the level of – 27 m below the mean sea level and the area of its catchment is about 3 100 000 km2.

Hypsometry. Based on seafloor relief, the sea is divided into three parts: northern (down to the Mangyshlak peninsula), middle (down to the Absheron peninsula) and southern (pic.2). Northern stretch, with the area of more than 80 000 km2, is shallow, its mean depths range within 5-6 m, the maximum – 15-20 m.  The middle part is a distinct depression with the area of more than 138 000 km2, its mean depths range within 180-500 m, the maximal depth is 788 m (western edge of the Derbent depression). The southern part, with the area of 170 000 km2, is separated from the middle part by the Absheron ledge, the continuation of the main Caucasian range. The average depths range within 180-500 m. The South Caspian basin is the deepest part of the sea – 1025 m (east of the Kura delta). The average depth of the sea shelf is about 100 m. 

Origins. In the past geological history, the Caspian was connected with the Black Sea up to the Upper Miocene. The Caspian separated and became enclosed in the Upper Pliocene, after the Upper Miocene folding. Its connection with the World Ocean again restored in the Upper Pliocene during the Akchagyl century. In the Quaternary period, due to succession of glacial and post-glacial epochs at the East European plain, the sea was subject to regular transgressions (Baku, Khazar, Khvalyn, Recent Caspian, Modern) and regressions. Traces of these processes remained in form of terraces and stratigraphic deposits. 

Rocks. Northern part of the sea lies on the margin of the Cis-Caspian tectonic depression of the East European platform; the Mangyshlak ledge is structurally related to Hercynian except for karpinskiy at western coast of the sea and the mountains of Mangyshlak at eastern coast. The floor of the Middle Caspian is of heterogenic structure. Its eastern stretch is a subsided part of the Epihercynian Turan platform; the Derbent depression and also western expanses of the shelf and continental slope – foredeep of geosyncline of the Greater Caucasus. The Absheron ledge corresponds to one of the offshoots of modern structures formed at submerged folded formations of the Greater Caucasus and connecting them with folded formations of Kopetdag. The South Caspian is characterized by suboceanic structure of the crust, with lack of a granite layer. A basalt layer with the thickness of up to 15 km lies under the sedimentary layer with the thickness of up to 25 km (which testifies of great age of the south Caspian depression).

Sediments. Terrigenous-shell and bolit sands and shells are covering the shelf (up to the depth of 100 m). Deepwater parts of the bottom are made of alleurite. 

Deep-water extents of the floor are covered with aleurite and silt sediments with a high content of calcium carbonate. The bedrock of Neogenic age outcrops in certain areas.

Coastline. Northern shore of the sea is heavily rugged. The deltas of the Volga, the Ural and the Emba, large gulfs such as Kizlyarskiy in the west, Komsomolets, Mangyshlak in the east, large islands such as Kulaly, Tulyenyi, Chechen, the peninsulas – Buzachy, Mangyshlak and Agrakhan are located here (pic.1).

Eastern Kazakhstan coast of the North Caspian has an extremely gentle slope. As a result the coastline can move for up to 15 km under a change of sea levels by one meter and up to 20-30 km under surges. The Middle Caspian has a relatively even shoreline. Western coast is low and gently sloping. The Absheron peninsula is protruding at the border with the South Caspian. Eastern coast is rife with scarps and denuded benches with the height from 40 to 190 m (Tub-Karagan peninsula, Mangyshlak). Abrasion coasts with active cliff are eminent in places (Kendyrly-Kayasanskoye plateau, etc.). A long belt of accumulative beaches and terraces, which are most prominent at the Kazakhstan gulf, sometimes lie between the shoreline and a dormant cliff. Karstic and karstic-abrasive caves (cape Melovoy and Zhilandy), mud volcanoes (biotope Kaydak, Prorva, Mertviy Kultuk, Buzachy coast) refer to exotic forms of landscape. The Kara-Bogaz-Gol gulf is embedded into the Turkmenistan coast of the Middle Caspian.

Eastern and western shorelines of the South Caspian are heavily rugged only at the Kura delta and at the ancient delta of the Amu-Darya (Cheleken peninsula, Turkmenbashi and Turkmen gulfs). Southern Iranian coast is regular, getting more irregular in south-eastern stretches (Miankele peninsula, deltas of the Atrek and Gorgan).

Sea level fluctuations. Sea level fluctuations are attributed to climate changes in the catchment area and flow of the rivers Volga and Ural. 

The sea reached its highest level of +22m during the Early Khvalyn transgression some 38 thousand years ago. In the course of the regression that occurred 21 thousand years ago, sea levels fell to the level of –64m.  For the past 3.5 thousand years, sea levels ranged from the maximum of –22m to the minimum of – 34.5m. The mean sea level for this period constituted – 28m. In the beginning of this century, from 1900 to 1929, sea levels fluctuated around the level of - 26.2m.  

Sea levels dropped by 1.8m from 1930 to 1941. A certain stabilization of levels was observed in the 60s at the level of – 28.4m. 

In the 70s, the deficit of balance of about 50 km3 resulted in a recession of sea levels up to – 29m in 1977. The modern increase of sea levels started in 1978. By the beginning of 1994, the sea level reached – 26,9m. The average intensity of the sea level rise constituted 14 cm/year. The highest rate of sea level increase was observed in 1979 (31 cm), 1990 (36 cm) and 1991 (29 cm). This increase of sea levels by 2.1 m was accounted for enlarged river flow (45%) and precipitation over the sea surface (16%), a drop of evaporation (25%), and blocking of water drain into the Kara-Bogaz-Gol gulf (14%). 

Surges. Wind-induced setups can significantly increase sea levels. The haul of seawater ingress under surges is a function of the height of a surge, landscape elevation, relief of inundated coasts and a background level of the sea. In turn, the height of a surge depends on wind direction, its velocity, duration and sea depths in the littoral. Wind-induced water level fluctuations occur all over the sea. However, their size is more considerable in shallow northern part of the sea – up to 4m, where under the maximum upsurge, the sea level can rise up to 2.6m at western coast and shallow eastern coast, and under a recession drop by 1.0-2.5m. In middle and southern parts of the sea, wind-induced fluctuations ease up. At western coast, their height constitute 60-70cm, and at eastern – 30-40cm.  The height of surges seldom exceeds 1.0-1.5m.

Wind-induced sea level fluctuations are brought on by persistent storm gales. Winds of northern quarter are favorable for water retreat in northern part and upsurge in northern coast of the Absheron peninsula and southern extents of the sea; eastern and southeastern winds result in upsurge in northern part of the sea and adjacent stretches of western coast and water retreat in southern and south-eastern areas of the sea. Disastrous surges at shallow Kazakhstan coast were recorded under western gales. During these surges the seawater would penetrate deep upland for 20-30km and would stay in depressions for 15-20 days. The average duration of surges is mostly 10-12 hours, the highest – 24 hours, and rarely – about two days.

Ice sheet spread. Icing of northern part of the sea usually starts in November. In cold winters, the whole waters of the North Caspian are iced over. In mild winters, only shallow extents (2-3 meters deep) of the North Caspian are covered with ice.  

In the Middle and South Caspian, ice appears in December and January: it is locally formed ice at eastern coast and at western coast these are ice floes brought from northern part of the sea. Shallow bays at eastern part of the Middle Caspian are iced up in harsh winters forming submerged offshore ice and shore ice; drift ice spreads up to the Absheron peninsula at western shore in unusually cold winters. 

Ice sheets disappears in the second half of February – March. 

Currents. The currents keep up constant water exchange between all parts of the sea influencing on distribution of salinity and flow of nutrients. The currents of the Caspian are mainly wind-induced. The currents of western and eastern quarters mostly occur in western part of the North Caspian, in eastern part – southwestern and southern. Currents attributed to the flow of the Volga and the Ural can be traced only within their estuary. The average current speeds are 10-15 cm/s, in open regions of the North Caspian the maximum speed is about 30 cm/s.

Currents of northwestern, northern, southeastern and southern directions occur in coastal regions of the Middle and South Caspian depending on a wind direction. Eastern current is prevailing at eastern coast. Southeastern and southern currents are more persistent along western coast of the Middle Caspian. The mean current velocity is about 20-40 cm/s; the maximum amounts to 50-80 cm/s. Three types of currents are observed here: deep (most permanent, including great masses of water), surface (caused by winds) and vertical (convection – from depths to surface). Other types of currents also play a significant role in seawater circulation – gradient, seiche and inertial. 

Salinity. Water salinity particularly sharply changes across northern part of the sea: from 0.1% in estuaries of the rivers Volga and Ural to 10-12% at the border with the Middle Caspian. There are insignificant salinity fluctuations in the Middle and South Caspian. Water salinity mainly constitutes 12.6-13.0% and increases in southward and eastward direction. In shallow bays, the water salinity increases to 20%. Salinity insignificantly increases with water depth (by 0.1 – 0.2%). 

Storms. Gales and storms of northwestern and southeastern directions are often observed in spring and winter at western coast of the Middle Caspian, especially in the vicinity of the Absheron peninsula. Storms are less frequent at the North Caspian and in southeastern and southwestern regions of the sea.

Strong and severe storms with the velocity of up to 20 m/s and more of northwestern and northern bearings can continue in average for no more than 6-12 hours, their maximal duration reaches 36-40 hours.

Southeastern storms are representative of the regions of Makhachgala and Fort-Shevchenko. These storms tend to be longer than northwestern (100-140 hours) storms.

Choppiness. Prevailing directions of seas in northern part of the Caspian overlap with that of winds – eastern and southeastern. Waive heights decrease southward as per decrease of depths. The utmost height of 6 m is only probable at the plunge of depths between northern and middle parts of the sea. Further northward and eastward, at the depths of 6-7 m, the highest height doesn’t exceed 3 m. 

In the Middle Caspian, heavy roughness develops under prevailing northwestern and southeastern winds. In summertime, seas of northwestern and northern directions predominate all over the Caspian. In wintertime, the occurrence of northwestern seas is similar in the vicinity of Makhachkala and the Derbent trough. 

The highest waive heights (up to 10m) occur in the vicinity of the Absheron peninsula. Northeastern seas prevail in southwestern extents of the Caspian.

Water temperature. Water temperature is subject to considerable latitudinal changes, which are more distinct in wintertime, when the water temperature changes from 0-0.5 оC at the edge of ice sheet in the north to 10-11 оС in the south i.e. difference in water temperatures amounts to 10 оС. The water temperature at western coast is higher than that at eastern coast by 1-2 оС. The water temperature in open sea is higher than in coastal regions: by 2-3 оС in the Middle Caspian and by 3-4 оС in the South Caspian.

In wintertime, temperature distribution with depth is more homogenous, which is encouraged by hiemal vertical circulation. Water temperature lowers to the freezing point in northern part of the sea and in shallow bays at eastern coast in moderate and severe winters. 

Springtime warming up of water levels evens up horizontal gradients and the difference in temperatures between coastal and open extents of the sea doesn’t surpass 0.5 оС. Warming up of the surface layer disturbs the homogeny in distribution of temperatures as per depth.

Horizontal homogeny in temperature distribution in the surface layer is typical of summertime: in the middle parts of the sea – 24-25 оС, in southern parts – 25-26 оС, in the southeast - up to 27-28 оС. The maximal water temperature is observed in August. 

Every year, an upwelling occurs at eastern coast of the Middle Caspian in summertime resulting in a drop of surface water temperatures (7-15 оС).

Formation of a layer with temperature jump starts in open extents of the sea by the end of May – the beginning of June. It is more conspicuous in August. Often, it is located between horizons of 20 and 30 m in the middle of the Caspian and 30-40 m in the south. The jump layer raises close to the surface in the middle of the Caspian due to water retreats at eastern coast. 

In autumn, under intensive cooling, the jump layer wears off and disappears by the end of November. In open sea, water temperature in the surface layer decreases in the middle part up to 12-13 оС and in the south – up to 16-17 оС. 

Seasonal temperature changes are significant in the upper 100m-layer. Throughout a year the water temperature in bottom layers constitutes 4.5оС in the Middle Caspian and 5.8-5.9 оС in the South Caspian.

River flow. The Volga (80%), the Ural (about 5%), the Terek, the Sulak, the Samur (in total up to 5%), and the Kura (about 6%) are the main affluents of the Caspian. The riverine runoff from the Iranian coast, small streams from the Caucasus Mountains and other rivers amounts to 4-5% of the total runoff. In average, surface waters make 74-85% of overall inflow into the Caspian, of these 65% is the share of the Volga; hence, sea level fluctuations are mostly associated with its variability. 

In spite of differences in physical-geographical conditions in catchments of certain rivers, seasonal distribution of the total surface runoff into the sea entirely corresponds to that of the Volga flow. The flow of the Volga reaches its maximum in May-June. From 13 to 26% of the yearly inflow is discharged into the sea during this period.

The river Ural (variation coefficient amount to 0.59, average yearly discharge calculated for several years makes about 8 km3) and Iranian rivers (variation coefficient amount to 0.28, average yearly discharge calculated for several years makes about 10 km3) have the greatest discharge variability. The discharge of the Volga would considerably change in past: from 350 km3 in 1926 to 150 km3 in 1973 and 1975 (variation coefficient amount to 0.18, average yearly discharge calculated for several years makes about 240 km3).

1.1.2. Coastal habitats

Development and functioning of marine and coastal habitats are interconnected. The state of coastal complexes depends on the state of the marine environment. 

Diversity of coastal habitats is a function of a number of physical and geographical parameters; of these the climate and geological-geomorphological structure of the area are of great importance. Integrated characteristics of these parameters underlie the structure of natural zoning (at plains) and vertical zonation (in mountains).  

Unique geographical position of the Caspian Sea at the meridian border of the subcontinents of Europe and Asia and sub-latitudinal borders of natural zones of steppe, deserts and subtropics of the temperate zone of the Eastern hemisphere made provision for big diversity of typical (zonal-subzonal) and ecotone (transitional) types of habitats both offshore and onshore. 

Structure of zonation and belts. The entire territory of the Caspian region bar Azerbaijan and partly Iran is located in coastal zone within subzones of northern, middle and southern deserts (pic.2). The border between subzones of northern (semi-deserts) and middle deserts is passing at the level of the river Emba; the border between middle and southern deserts lies at the level of the frontier between Kazakhstan and Turkmenistan.

Types of habitats (zonal) characterizing any subzone are associated with plains and have considerable differences in composition and structure of soil and vegetative cover. Sand massifs, salinas and hydromorphic habitats are spread in each subzone on the Caspian coast. Although, they have common edaphic signs, there are differences in composition and structure of vegetation and animals at genus or species type level; these are intrazonal habitats. 

A subzone of desertified steppes, which is a transition belt between zonal types of steppes and deserts, surrounds the deserts of Kazakhstan and Russia in the northwest.

Azerbaijan and Iranian part of the Caspian region and southern part of the Russian coast, covered with the Caucasus and the Elburz mountain ranges, refer to subtropical climate zone. Inland differentiation of habitats here is based on altitudinal belts. Intrazonal types (sands, salterns, meadows) occur on the coast, in valleys and deltas of rivers, as well as everywhere.  

The Azerbaijan coast has the most difficult orographical composition, which in combination with other factors (hydrgraphic network, climatic inversions) considerably increases the diversity of habitats (pic.) and, correspondingly, of flora and fauna. 

Thus, latitudinal zonation and altitudinal belts are the main factors of spatial differentiation of coastal habitats.

1.2. Habitat classification

An analysis of national biodiversity reports and habitat protection action plans for the Caspian Sea revealed inadequate use of terms and meanings in definition of both habitats (biotope, biome, ecotope, ecosystem, landscape zone, etc.) and their biotic and abiotic components.

Therefore all further questions relating to their restoration, protection, inventory, etc. acquire different facets under prioritization of either biological or geographical components. This compounds the integration of data with strategic documents of environmental conventions of the UN, JUCN and others. Development of classification of habitats at regional and national levels is one of the objectives of the Action Plan for Protection of Caspian Habitats. Terms, meanings and conceptual approaches needed for transformation of national information into regional one and putting it in proper order are considered at this stage.

Biotope (from Greek bios – life and topos – place) is an environmentally homogenous site corresponding to certain parts of biological community and ecosystem and which is a habitat for a particular plant or animal species (Bykov, 1983)

Ecotope (from Greek oikos – house and topos – place) – habitat – a term, which is close to biotope in meaning, characterizing extraneous living conditions, not relating to habitat of a biological community (Bykov, 1983).  

Habitat – conditions and environment in which a plant or animal, population or species lives. Habitats of animals can consist of several grounds (for wintering, breeding, spending a night, feeding, etc.).

Biome – a set of biological communities belonging to a large ecosystem or “biotic community consisting of several plant and animal communities, including succession stages”.

Ecosystem – historically developed at a particular territory or a water body open, but complete and stable systems of animated and inanimated components, which have a one-way flow of energy, and internal and external circulation of substances in the environment. 

Thus, the words “biotope” and “ecotope” can serve as synonyms of the term “habitat”.

The words “ecosystem” and “biome” mean much more than a habitat. They include diversity of habitats united on the grounds of similar sings, for example, a biome of a steppe or a desert, which makes their classification much more complicated.

Diversity of habitat classification approaches raises the issues or their harmonization at a regional level. Setting up a common regional classification of habitats will allow for systematizing all knowledge on landscape and biological diversity of the region and developing common categories of further data management by means of databases. This is also important for a comparative analysis of materials. 

Presently, there are many conceptual approaches to habitat classification. Of these, the most prospective is ecosystem classification, in which the main attention is paid to identification of relationship of biota and abiotic environment i.e. habitation and the whole diversity of living organisms inhabiting it are considered as a whole. The ecosystem approach allows for more in-depth analysis of genesis and evolution of biota, peculiarities of its functioning, stability, self-regulation and transformation. Hence this approach is very promising in terms of inventory of habitats and assessing biodiversity. The only problem stems from the fact that so far the ecosystem hasn’t been ranked. In spite of this, presently, certain regions and countries have experience of development of classification of ecosystems as territorial divisions. 

The ecosystem approach is the basis for Global Land Cover Characterization (GLCC) developed by the US Center for Geological Studies (USGS), Earth Resource Observation System (EROS) and United Study Center of the European Commission (see http: // edcdaac.usgs.gov/glcc.html) on the basis of interpretation of satellite images from AVHRR NOAA with the resolution of 1 km. This system reposes on the Global Ecosystem Framework developed by Jerri Olson, which includes a three-level description of habitat types.

For example:

1. Forest.

1.1. Subtropical

1.1.1. Evergreen broad-leaved

1.1.2. Deciduous broad-leaved

1.1.3. Mixed.

The highest level in the hierarchy automatically implies that all types of habitats listed at lower levels are subordinate to it. 

This habitat classification is adopted by the Commission on Species Survival (SSX) as a standard system for description of global types of habitats of taxons listed in the JUCN Red list and Species Information Services (SIS). 

At present, this classification system is being refined, mainly, by inclusion of additional habitats, in many countries (Russia, Kazakhstan, etc.) taking into consideration regional peculiarities. 

For instance, GLCC classification was supplemented by wetland types for the Ramsar Convention (see http: //www.ramsar.org/Key_ris_types.htm).

The above habitat classification can be used as a basis and be supplemented with new types, peculiar to the Caspian Sea. A list of habitats can be proposed based on the National action plans (table 1).

In connection with this, the whole diversity of the Caspian habitats is united into 3 major types:

1) Marine habitats (seawaters);

2) Wetlands (transitional zone and deltas);

3) Onshore habitats (coast).

Their spatial distribution and area are different for each Caspian littoral state. Further detailed classification of these types should be carried out with consideration of peculiarities of natural-climatic conditions in a particular region. 

Table 1

List of habitats in the caspian region

1. Sea

1.1.North Caspian

1.1.1. Fore deltas (underwater deltas deeper than 2,5-3 m)

1.1.2. Shallow waters with the depths to 3 m

1.1.3. Shallow waters with the depths to 10 m

1.1.4. Open sea (deeper than 10 m)

1.1.5. Ural furrow 

1.1.6. Open bays

1.1.7. Banks 

1.1.8. Shalygas 

1.1.9. Islands

1.2.Middle Caspian 

1.2.1. Fore deltas (underwater deltas)

1.2.2. Shallow waters with the depths to 25 m

1.2.3. Open sea (depths  of 25-150 m)

1.2.4. Deep waters (deeper than 150 m)

1.2.5. Islands

1.2.6. Underwater rocks (ridges)

1.2.7. Mud volcanoes

1.3.South Caspian

1.3.1. Fore deltas (underwater deltas)

1.3.2. Shallow waters with the depths to 25 m

1.3.3. Open sea (depths  of 25-150 m)

1.3.4. Deep waters (deeper than 150 m)

1.2.8. Islands

1.2.9. Underwater rocks (ridges)

1.3.5. Mud volcanoes

2. Wetlands

2.1. Deltas 

2.1.1. Fore deltas (shallow waters up to the depth of 2,5 m)

2.1.2. Plavni

2.1.3. Bogs

2.1.4. Floodplain meadows 

2.1.5. Floodplain forests 

2.1.6. Scrubland 

2.1.7. Inundated sands (churots)

2.1.8. Meadow salinas

2.1.9. Lagoons

2.1.10. Freshwater lakes in deltas

2.1.11. Saline lakes in deltas
2.2. Bays

2.2.1. Shallow open bays (up to the depths of 3 m)

2.2.2. Shallow half-enclosed bays

2.2.3. Sandy spits 

2.2.4. Sand and shell covered beaches 

2.3. Transition zone sea - land

2.3.1. Reed belts 

2.3.2. Plavni

2.3.3. Lagoons

2.3.4. Shoals

2.3.5. Shalygas

2.3.6. Islands

3. Coastal zone
3.1.Plains

3.1.1.Flatlands with zonal soils

3.1.2. Plateau (Mangyshlak)

3.1.3. Alluvial upland plains 

3.1.4. Coastal lowlands 

3.2. Sands 

3.2.1. Plain and hilly sands
3.2.2. Hummocky and hummocky-ridgy sands 

3.2.3. Coastal dunes, sandy spits
3.3. Salterns
3.3.1. Salinas

3.3.2. Salt marshes  

3.3.3. Coastal saltpans 

3.4. Rivers and lakes 

3.4.1. Rivers (main channel)

3.4.2. Branches and oxbow lakes

3.4.3. Salt lakes

3.4.4. Fresh lakes

3.4.5. Artificial reservoirs 

3.4.6. Artificial canals

3.5. Mountains

3.5.1. Cliffs 

3.5.2. Scarps 

3.5.3. Arid low-mountain relief 

3.5.4. Mountain steppes 

3.5.5. Mountain meadows 

3.5.6. Mountain forests.

Such an approach to identification of habitats corresponds to approved international classification in the field of environment protection and allows for:

· Development of common methodology for monitoring of similar types of habitats in different parts of the region; 

· Assurance of comparison of inventory and monitoring results obtained in frames of other projects (e.g. wetland project in frames of the Ramsar Convention, etc.);

· Acquisition of synergism with other UN Conventions and different environmental projects; and

· Integration of obtained results into world data base network and GIS.

1.3. Role of habitats in maintaining biodiversity

Waters of the Caspian Sea and its coasts are distinguished with big diversity of habitats and species of global importance. Organisms and their habitats exist in indissoluble connection with each other. Conditions at habitats provide a potential for survival and spread of species or their extinction. Key factors of sustainable existence of species are the availability of suitable habitats, their quality, spatial extension and continuum in time. A wide spatial variability of habitats and diversity of environmental conditions make provision for a high level of taxonomic diversity in the region.

Deterioration and destruction of habitats result in loss of diversity, reduced magnitude and quality of populations of many species, including rare and endemic one. This is particularly clearly seen on the example of dwindled populations of many species of birds and valuable commercial fishes.   

Waters of the Caspian are not distinguished with a high level of biodiversity. However, the biggest sturgeon population in the world (more than 90%), population of the endemic Caspian seal, and communities of plankton, benthos, and aquatic plants with original composition and structure are concentrated here. Shallow water habitats play an important role during feeding, spawning and seaward migration of hatchlings, and they also serves as feeding grounds for these hatchlings. Islands and banks are highly productive communities of aquatic and aerial-aquatic vegetation attracting a great number of birds, fish and seals and forming their big commercial accumulations. Ice sheet is a substratum for reproduction of seals.

Salinity and depth are the major natural factors of differentiation of offshore habitats and their diversity. Freshwater organisms inhabit habitats in deltas and coastal water bodies. Caspian endemics and introduced species of marine origins survive in remote areas with stable salinity. Hyperhaline species live in salt lakes.

Oxygen conditions also provide potential for existence of both oxyphile species and species resistant to oxygen deficiency. Temperature stratification, which is expressed at depth, provides environmental niche for species of various geneses including arctic invaders.   

Diversity of trophic conditions favors development of inhabitants of both purely oligotrophic waters and species prone to eutrophic conditions. Different types of sediments make provision for diversity of benthic fauna.

Mechanisms of species adaptation to conditions at habitats developed in the course of evolution allow them to preserve qualitative and quantitative balance of biodiversity in a broad range of natural fluctuations including century-long transgressions and regressions of the sea, despite extremely adverse impact on their existence of certain natural factors and phenomena. 

Wetlands (deltas, fore deltas, floodplains, bays, lagoons, etc.) of the Caspian Sea are distinguished with high biodiversity and sustain lives of big populations of waterfowls and shore birds, rich faunas of vertebrates and invertebrates, diversity of hydro- and hygrophytes. They serve as vast spawning and feeding grounds for fish. Caspian wetlands are a link on route of bird migrations from Arctic to Africa. 

Coastal zone. Diversity of coastal habitats provides favorable conditions for existence of … plants and … animals, of these the most valuable are included into reserves and parks. 

Their role is of high importance in provision of valuable natural resources: land, water, grasslands, rangeland, forest, etc. Farmlands provide food and support economic stability of the population in the Caspian region.  

Any anthropogenic factors lead to disturbance of mechanisms of natural self-regulation, acceleration of rates of irreversible processes, destabilization of habitats, destruction of trophic connections and simplification of spatial structures of habitats (convergence) resulting in a loss of biodiversity. Diversity of destabilizing factors as well as a cumulative effect of their impacts are dauntingly increasing.

1.4. Identification of factors threatening to habitats 

Environmental situation of ecosystems of waters and coastal zone of the Caspian Sea has deteriorated during the past decade. This was brought on, on the one hand, by a sharp increase of anthropogenic pressure due to intensified development of hydrocarbon resources on the shelf of the entire Caspian, widening of oil and gas production and transportation infrastructure in the coastal region, and, on the other hand, by a rise of sea levels coinciding with the above. 

These great, by extent and rate, factors of impacts have overlapped with the existing impacts such as pollution and control of river flows, development of oil and gas fields, poaching, etc. 

1.Sea level rise. The modern Caspian transgression during the past 18 years resulted in a sharp increase of sea levels (by about 2.5 m). Inundation of the coast brought on additional pollution of sea habitats and wetlands by toxic substances (pesticides, herbicides and so on) and oil products, and a loss of highly productive spawning grounds in lower reaches of rivers. This process is attended by progressive salinization of soils and a drift of surge zone in the coastal zone. The soar of sea levels caused disastrous displacement particularly in habitats located in shallow waters, on the coast and wetlands.  Such displacements gave rise to stresses of many living organisms and were the reason for a loss of biodiversity. Their former habitats were lost and formation of analogues at new places is a long-term process. Therefore certain species have lost their environmental niches. For instance, nut lotus (Nelumbo nucifera), a rare species, has almost disappeared in eastern (Kazakhstan) part of the Volga delta. Economic damage of this phenomenon is not considered here.

The sea level rise mostly affected coastal habitats in the Cis-Caspian lowland (Kazakhstan, Russia), lowland deltas in Azerbaijan and offshore shoals. 

2. River flow regulation. Hydro-constructions on the rivers Volga, Kura, Atrek, etc., which started in the 30s, resulted in reduced water and nutrient runoff and alteration of their natural regimes. This caused changes in environmental conditions and structure of habitats in their deltas and, correspondingly, negatively affected the biodiversity. Almost a half of natural spawning grounds of sturgeons have been lost on the Volga and semianadromous fishes (zander, carp, Caspian roach) on the transboundary (Turkmenistan and Iran) Atrek.

Hatcheries have been constructed and are being constructed to make up for of these damage (the last one was built in Kazakhstan). The number of released (sometimes only on paper) fries serves as one of the main reasons for determination of quotas for catches of valuable fish species. In the same time, all littoral states suffer from the loss of fish stocks, but only the countries, which have regulated flow of rivers at their territory, benefit from hydropower and irrigation. Such a situation doesn’t encourage appropriate nations to take on measures for restoration of natural spawning grounds. Along with this, preservation of other natural habitats of sturgeons such as feeding and wintering grounds, etc. is not encouraged. The principle of “distribution of aquatic bio-resources depending on the input of Parties into their reproduction and preservation as well as bio-productivity of coastal waters” (Agreement on preservation and use of Caspian bio-resources) is not fully implemented and is often substituted with phony figures. Other clauses of the Agreement (scientific exchange, joint researches, etc.) are similarly implemented. This approach should be phased out. 

The river flow control has strongly tailed off content of nutrients in them. Perennial researches showed that the content of mineral phosphorus is a limiting hydro-chemical factor for development of the Caspian biota. Damming of the Volga flow has sharply diminished the content of phosphorus in the North Caspian (up to 0.1-0.2 mg/l). Due to this the major feeding grounds of commercial fish has shifted southward. The content of phosphorus in the Middle Caspian constitutes 10-12 mcg/l, and 20-30 mcg/l in the South Caspian. Eastern shoals are relatively poor because phosphorus is intensely consumed by phytoplankton (extents of its maximal productivity).

3.Offshore oil and gas production. Intense development of oil industry on the Caspian Sea during the past decade provide no ground for optimism in terms of preservation of habitats and biological diversity. In spite of application of modern environmentally sound technologies for hydrocarbon exploration and production, the extent and rate of undertaken activities are too high. The highest intensity and scope of waters under development is in the Kazakhstan sector of the North Caspian. In the nearest future, the yearly production will reach 50 m. tons under forecasted resources of 5-7 billion tons. In the Azerbaijan and Turkmenistan sectors of the sea the reserves of hydrocarbons are not large. Yet, the explored oil fields will be further developed, hence there is a high probability of contingencies. Besides, construction of new pipelines is expected here, including underwater pipeline (Aktau-Baku) and transportation of the Tengiz oil by tankers to Baku. First of all, oil and gas production poses a threat to habitats for a high risk of emergencies and offshore oil spills. Increased shipping and construction of infrastructure (oil rigs, piers, artificial islands, etc.) are associated with these and, as a result, an increased discharge of waste waters, emissions into the air of products of combustion, impurity of waters, point changes in bottom relief, increase of noise and light effects, electromagnetic impacts, etc. A complex of these factors destabilizes habitats and exerts adverse influence on living organisms. An assessment of expected environmental consequences for the whole sea, definition of threshold values of sustainability of habitats to anthropogenic impacts, is needed to undertake preventive actions. 

It is necessary to undertake systematic actions for improvement of EIA procedures, standards, environmental legislation and their enforcement.

4.Oil and oil products transportation. The main risk is linked to transport pipelines from offshore platforms to the shore and unloading of tankers at terminals. Technogenic pollution of bays from ports and moorings happened on the Caspian Sea from the 30s of the last century. Oil spills during unloading of oil tankers, discharge of bilge waters and oil to “lighten” vessels at banks and during major repairs in ports resulted in mass mortality of birds (ducks, coots) from oil pollution. Shipping of oil tankers sharply raised in the Middle Caspian in the 70s. Frequent spills of crude oil and other oil products into the sea occurred due to poor technologies. For decline of production in the 80s, the situation with oil pollution in the vicinity of offshore oil production facilities has significantly improved, which in turn exerted favorable influence on biota. For example, thickets of stonewort, which are the indicator of water cleanliness, restored in the Turkmenbashi gulf and shrimps became abundant again.

The network of pipelines has sprawled due to an increase of investments into offshore oil production in the past decade. Their construction and exploitation poses a threat to habitats. Although, modern technologies significantly reduce the risk of emergency situations, they can’t be excluded since the Caspian is an enclosed water body. Construction of the pipeline Aktau-Baku (at the depths of 180-400 m and more) is of special concern. 

5. Chemical pollution. Perennial pollution by waste waters of industrial and communal facilities, located in the coastal zone and along the rivers entering the Caspian, still present a serious environmental peril because many toxic substances don’t decompose for a long time and accumulate in water, soil, sediments and, correspondingly, in tissues of living organisms, particularly, hydrobionts. Heavy oil pollution is representative of offshore oil fields and the shelf in the Azerbaijan sector, coastal oil fields of Kazakhstan, and, to certain extent, Turkmenistan. Many of these installations are partially or completely submerged. The potential threat of an increase of pollution of waters of the North and Middle Caspian has recently escalated due to intensified oil exploration, production and transportation in the region.

This factor jeopardizes offshore habitats and wetlands of Azerbaijan, Kazakhstan and Russia and northeastern part of the Kazakhstan coast.

6.Eutrophication is a direct implication of water pollution by industrial and household organic effluents. Enclosed water bodies of wetlands (gulfs, lagoons, delta lakes) in the deltas of the Volga and the Kura are highly susceptible to eutrophication, which stems from a high density of population in catchments of these rivers. Information on blooms and development of hypoxic zones is not available. 

7.Poaching. The poaching endangers, first of all, biodiversity, particularly, ichthyo- and ornithofauna. The poaching indirectly also exerts influence on habitats manifested in changed ratio of population and productivity of different groups of living organisms. In the long run, this can disturb the equilibrium and sustainability of natural ecosystems. 

Rapacious overfishing of sturgeons in estuaries during spawning run and illicit shooting of waterfowls after completion of a hunting season or outside of permitted places inflict significant damage to populations and their resource potential. For example, the quota of Turkmenistan for offshore sturgeon catches constituted 3 tons in 2001 (for research purposes), but according to approximate calculations, the real amount of sturgeon meat sold only at markets of Ashghabad wasn’t less than 300 tons. Data of KaspNIRKH show that illegal fishing on the Caspian exceeds the quotas for catches by a factor of 10-13. The significance of overfishing sharply rose in the 90s. Earlier, in the 70-80s, there had been a ban for offshore fishing for sturgeons and salmons, and then it was cancelled making for uncontrollable poaching. One of the main reasons for increased poaching was a low level of livelihood and a high rate of unemployment.

Except for the direct kill of animals, the poaching also poses a threat as a factor of anxiety. Reduction of populations and habitats of certain species (particularly birds during nesting) caused by the influence of this factor.

8.Invasion of exotic species. Three new exotic species of plankton have been recently found in the Caspian: Blackfordia virginica, Aurelia aurita and Mnemiopsis leidyi. Independently whether they were introduced by man or not, such invasions of exotic species raise certain concerns. The invasion of Mnemiopsis is a particular problem since it was especially baneful for the environment of the Black Sea in the end of the 1980s. 

B.virginica was firstly found in the Sea of Azov and the Black Sea in 1935. This species was then discovered in the Caspian Sea in 1959. Up to the recent time, there has been no information on discovery of any new invaders. Aurelia aurita is a widespread and sometimes excessive species inhabiting in temperate and subtropical seawaters. It is well known that it has been present in the Sea of Azov and the Black Sea for many years. However, recently, there has been no news on its presence in the Caspian. 

Blackfordia and Aurelia are representatives of the family Chidaria (including real jelly-fishes, actinian and corals). Both of these species have a life cycle consisting of two parts with a stage of immobility and attachment to the seafloor, which then turns into a jellyfish living in middle waters. The diameter of the jellyfish Blackfordia reaches maximum 15 mm, while the diameter of Aurelia is usually 20 cm or more. Although both species of jellyfishes are feeding on plankton, they are not so voracious as Mnemiopsis and therefore the probability that they will exert a similar adverse impact on the environment is low.

Since both Blackfordia and Aurelia have the stage of immobility when they attach to various things including algae, they could have been introduced into the Caspian by different ways. In the same time at the stage of a jellyfish, they can enter the sea with ballast waters of ships. This is undoubted in case of Mnemiopsis – as to both its initial transportation from the west of the Atlantic to the Black Sea and the Sea of Azov, and to its further transportation into the Caspian. 

Mnemiopsis is a representative of the family Ctenophora (comb-jelly). Its sizes vary from several mm to several decimeters in diameter. It is exclusively omnivorous and feeding on a big diversity of plankton species including ctenophore. However, in case of inadequate food, its organism gets smaller and the rate of metabolism falls. Thus, this species is an ideal candidate for transportation in ballast waters of ships, and namely this is how it had entered into the Black Sea, where it was found in 1982 for the first time. 

The probability of transportation of Mnemiopsis from the Black Sea into the Caspian in ballast waters of ships was determined several years ago. Crackdowns aimed to reduce this risk by means of replacement of ballast waters in freshwater part of the Volga-Don navigation system and review/sterilize ballast waters of ships were recommended in 1994. More and more information on spread of this species emerged in 1996-1997. Mnemiopsis was found at the coast of Turkmenistan in November of 1999. During 2000, the Caspian population of Mnemiopsis soared and became ubiquitous. By September, the species was found in the Volga delta in water with mineralization within 2-4 per mille, and also all over the Middle Caspian. For ice conditions of the North Caspian, spread of the species in the northeast is considered improbable. Nevertheless, due to favorable salinity and temperature for Mnemiopsis in the South Caspian, there is a quite high probability of an outburst similar to one that happened in the Black Sea. 

Potential adverse impacts from explosive development of population of Mnemiopsis in the Caspian can be quite considerable. The Caspian is under significant environmental stress resulting from natural impacts (sea level fluctuations, meteorological surge phenomenon) and polluting factors, mainly, related to river runoffs. As a result of food competition and direct predatory impact from Mnemiopsis, sprat stocks became highly sensitive. Since sprats are the main element in the diet of Caspian seals, this endemic species can be indirectly affected. Finally, the potential mass of settling debris of Mnemiopsis can exacerbate the presently observed anoxia of deep strata. 

9. Deseases. Under conditions of cumulative toxicosis, living organisms become vulnerable to diseases and epizootics, but they can’t be a factor threatening sustainability of habitats. In spite of this, a report of the Ecotox project names morbillivirus (distemper) as the main reason of mass mortality of seals in the Spring of 2000. In light of provided data, this reason seems to be subsidiary. 

10.Natural tectonic activity. Activities of mud volcanoes occasionally leads to water pollution by oil, mass mortality of birds and fish. Several earthquakes have been recently recorded in the Caspian region. According to data of Kaspekokontrol, these earthquakes have increased the content of hydrocarbons in seawaters in several places.

11. Impact of climate changes. The effects of climate changes on the dynamics of habitats and biological diversity of the Caspian have been poorly studied. The overwhelming majority of this kind of researches refers to paleontology. The majority of researches conclude that climate changes indirectly influenced on the biodiversity of the ancient Caspian through the influence of climate on sea levels and salinity. Climate changes would rise and then lower levels and salinity of the ancient Caspian. These large-scale changes would unrecognizably transform biological diversity of the sea. Freshwater species and those of freshwater origins dominated during transgressions. In the same time marine and salt-loving hydrobionts dwindled and survived only in the most saline stretches of the ancient Caspian. During regressions, the situation was contrary. Marine and salt-loving hydrobionts dominated and freshwater species survived only in deltas and waters adjoining to the deltas of ancient Caspian rivers. Periods, when rapid and strong climatic changes led to such large-scale changes in sea levels, salinity and temperature that many old Caspian organisms became extinct, are well known in the past paleolimnological history of the Caspian. However, it is necessary to note that there have been few such disastrous events in the history of the sea and there were always certain organisms, which survived during these events, and from which the biodiversity would restored in the course of evolution. Thus, evolutional line of Caspian autochthonous hydrobionts has almost never interrupted in the Caspian. That is why so many living fossils survived in this unique water body. Obviously, intense speciation also occurred in the Caspian.

Climate changes also have been observed in the modern epoch bringing its impact to bear on the biodiversity of the Caspian through fluctuations of sea levels and salinity. Unconditionally, this is a very weak and less conspicuous impact in comparison with the above examples of climate influences on biodiversity in the past geological periods. An anthropogenic threat of global climate warming due to the greenhouse effect is the distinctive feature of the 20th century. In accordance with the calculations (Klige, Myagkov, 1992; Budyko et al., 1988), the global warming should lead to a drop of Caspian levels owing to excess of the evaporation over the inflow of fresh waters. Inception of insignificant global warming would result in cyclones bringing considerably more rainfall into the catchment of the Caspian Sea and consequently this would make for an increase runoff of Caspian rivers. In the same time, an increase of global temperatures would lead to a higher rate of evaporation from the surface of the Caspian, not only compensating, but even exceeding them. In case these calculations are correct, then the Caspian will experience a sharp recession of levels in the nearest future, which in turn will affect the state of its biotopes and its biodiversity.

Thus far, the factors threatening coastal and offshore habitats have not been assessed in any of the Caspian littoral states. Multiple sources of impacts, both in certain types of habitats and in national sectors of the sea and coast have not been also cumulatively assessed. Lack of trustworthy objective criteria is the main impediment. Development of these criteria is one of the key tasks of a regional habitat protection plan. Practically, it can be implemented through joint efforts of experts from different countries in the following directions:

1) Major types of habitats (sea, coast, wetlands, shoals, deepwater, deltas, zonal types of deserts, sands, etc.); and

2) Major components of biota and their habitats (fish, birds, plankton, benthos, plants, etc.).

Similar experience in other countries and at a narrow regional level shows that the first direction is preferable since it makes provision for general evaluation of parameters of abiotic environment and correlation of their dynamics with dynamics of components of biota. The second direction, as a rule, doesn’t sufficiently looks at interconnection of components of biota between them and with parameters of abiotic environment. 

An analysis of the national action plans for preservation of Caspian habitats showed that a list of threats to habitats is almost similar in all five littoral states, but they have different priorities (table 3).

Table 3

	Factors threatening habitats
	Azerbaijan
	Iran
	Kazakhstan
	Russia
	Turkmenistan

	River damming 
	3
	6
	5
	1
	4

	Sea level fluctuations 
	7
	2
	3
	5
	7

	Pollution
	1
	5
	4
	2
	6

	Invasion of exotic species
	5
	1
	6
	4
	1

	Offshore oil production
	4
	3
	1
	6
	2

	Oil transportation
	8
	4
	7
	7
	3

	Poaching
	6
	N/A 
	2
	3
	5

	Eutrophication
	2
	N/A
	2
	8
	8

	Diseases
	10
	7
	8
	9
	7

	Tectonic activities
	9
	8
	10
	10
	10


The above table shows that it is quite difficult to set the priority of a particular factor for the whole region due to differences in natural conditions and socio-economic developments of littoral states and also dominating forms of economic activities, enforcement of environmental legislation and many other reasons.

Of the above threats, only the modern transgression of the sea, exceeding all other threats by extent of impacts, and tectonics refer to natural one, the others are related to human activities.

The indicated in table 3 distribution of priorities reflects the historically formed situation and it is subject to significant changes in the nearest future. Besides, impacts of the above factors have not been equally studied.

Development of criteria for assessment of the state of habitats should start from preparation of a checklist of threats or factors of degradation and identification of negative processes stimulated by them. The potential to manage these processes is low, but identification of trends of development and control are needed to mitigate any negative consequences and to preserve habitats and biodiversity. It is more feasible to control specific factors of impact imperiling habitats.  

The main objective of biodiversity preservation is to level off the processes of biological deterioration of ecosystems in the course of evolutional development. In this interpretation, preservation of biodiversity means not to protect individual species but an ecosystem in general as an undivided unity of species and habitats.

In addition to this, it is necessary to carry out regular identification of prevailing threats to particular types of habitats during certain periods of time (seasons, duration of implementation of production projects, etc.).

A regional list (table 2) includes all existing factors; national factors differ both by their quantity and priority.

Table 2

1.5. Effects of loss and deterioration of habitats

Effects of loss and deterioration of habitats can be conditionally divided into two categories – direct and indirect. Direct effects include the loss of biological resources (commercial species and their food) and can be estimated in terms of their monetary value. For instance, it is possible to estimate the losses of the littoral states from steady decline of sturgeon stocks including also costs of construction of hatcheries.

Indirect effects include the loss of ability to self-purification of ecosystems, loss of equilibrium and their gradual transformation. For the public, it is expressed in the loss of landscape amenities, forming of less comfortable living conditions, etc. Besides, as a rule, a chain of this kind of losses makes for economic losses again (tourism and so on). In the past years, pollution of seawaters has several times resulted in repeated closures of beaches and resorts in many coastal settlements. The mass mortality of seals in the spring of 2000 and lack of honest information on the causes of this phenomenon led to an outgo of vacationers from the Caspian and to big financial losses of the tourist industry. 

In any case, the lack of methods of economic evaluation of the biodiversity is the reason why planners of the Caspian states prefer development of production industries and agriculture to sustainable use of bioresources, tourism and recreation. Deterioration and loss of habitats is an all-Caspian problem. 

The modern transgression of the Caspian Sea has been a powerful factor of transformation of offshore and coastal habitats in the past decades. The rise of sea levels by 2.5 m in average, which had a character of disastrous succession, has raised significant changes in habitats at the depths less than 20 m and their total displacement at the depths less than 3 m and on the coast. Owing to the transgression of the sea, secondly salinized lands have supplanted productive farmlands (meadows, rangeland and tillage) on vast expanses of the coast. 

The losses of habitats resulting from transgressions are not always negative. Only a shift in the gradient of moistening, accompanied by temporal loss of biodiversity due to changes in conditions since the species corresponding to new ecotopes don’t cope with settlement of new habitats, has occurred. This is particularly noticeable on the example of tree and shrub vegetation at plains in river deltas. At eastern coast of the Kazakhstan, a reed belt formed on the place of flooded shalygas (pic.) and halophytic meadows and shrubs on the place of flooded coast. It has favorable influenced restoration of shallow spawning grounds (carp, etc.), stations of many bird species (flamingo, swan, etc.), diversity of flora, an increase of productivity and quality of feeding grounds, and improvement of coastal landscape amenities. Further upland, flooding and advance of surge zone has increased secondary salinization of habitats and areas of salinas, and reduced biodiversity. 

Anthropogenic changes caused by anthropogenic factors happening on the background of the transgression are everywhere accompanied with habitat degradation.

Azerbaijan. Recently, the magnitude of populations of animals and plants of coastal habitats has sharply dropped and the state of their populations has declined due to intensified oil activities. 

Lowland forests, ranges and population of rare species of plants and animals, especially valuable wood species have dwindled as a result of long-lasting felling of trees and shrubs in coastal regions. Hundreds of hectares of forests die from diseases and pests for lack of forest protecting measures.  

Drying of wetlands and transition from cereal growing to vegetable growing and viticulture affected migration and wintering of waterfowls and shore birds and led to loss of their nesting grounds. The wetlands of protected areas in the Salyan and Lenkeran districts and hunting reserves in the Samur-Devechi and Neftchala disticts are under the threat of extinction.

Iran.

Kazakhstan. The sea level rise is related to an increase in flow of rivers. Fluctuations of discharge of the Ural (from 6 to 12 km3 per year) and an increase of its flow in the past few years has led to siltation of its delta. This process has strongly hampered passage of sturgeons to their spawning grounds.

An increase of scope covered by surges (up to 30 km) due to the sea level rise has led to inundation of communications and production facilities. As a result, a great number of oil wells were flooded at eastern Kazakhstan coast. Constant swells pose threats of seal failure of wells. Their exact number and location are not known and they present a potential threat of oil pollution. Local areas of pollution can be observed at present (pic.). 

Coastal habitats located at the territory of oil fields developed in the Soviet period (Tazhigaly, Teren-Uzyak, Eastern and Western Prorva, Karazhambas, Noviy Uzen, etc.) have been lost due to oil production. Offshore habitats of the Bautino bay have been deteriorated due to increased shipping. Oil exploration on the North Caspian has not resulted in transformation of ecosystems so far, but is a factor of anxiety for birds, fish and other groups of animals, especially during spawning and nesting.

Russia. The main factor of degradation of habitats is their pollution by industrial discharges, agrochemicals and oil products. The most vulnerable habitats in the Volga delta, particularly in the lower reaches of its fore delta, are the places of runoff accumulation. In spite of a general drop in the quantities of applied agrochemicals, there is a trend of their accumulation in soils and sediments due to slow detoxification. The major sources of pollution in the Russian sector of the Caspian include the Astrakhan industrial hub and agricultural facilities. Pollution of waters by oil is related to water transport, and by other compounds (phenols, heavy metals) is caused by poor operation of treatment facilities. 

Turkmenistan. There are few cases of degradation of habitats in the Turkmenistan sector of the Caspian. Reducing spawning grounds in lower reaches of the Atrek give rise to particular concerns. This region is the place of reproduction of semianadromous fishes such as Caspian roach and common carp. In the 30s, landings of these fishes amounted to 75-80% of the total landings in Turkmenistan waters. Caspian-Atrek region used to hold the 2nd place after the North Caspian by landings of roach. Fish processing plants used to operate here. Past researches determined that fishes of Atrek and Iranian origins form a single school. The Atrek population spawns at the floodplains of Adjib and Deleyly with the total area of about 15 thousand ha. The state of spawning grounds is a function of water level in the Atrek. A progressive fall in flow of the Atrek started from the 60-70s of the last century due to water abstraction at the territory of Iran. Before 1957, the river used to dry out only in exceptionally dry years, from 1957 – almost each year, and in the 80-90s, it virtually lost connection with the sea (1984, 1986, 1990, 1995-1997 and 19999-2000). Conditions for run of brood schools to spawning grounds have sharply deteriorated, restocking halted, and catches critically diminished. The depressive state of stocks has been aggravated by increased intensity of fishing. In the beginning of the 70s, the situation improved due to setting up of the first complex of Adjib spawning grounds. However, the lack of water in the 90s brought to naught these achievements. The complex has been in use for more than 25 years but for lack of funding for its maintenance since 1990, it has almost entirely become unserviceable. Restoration of this habitat will allow preserving the two richest objects of ichthyofauna of the Turkmenistan coast.  Some 60-100 m m3 of water from November to June is needed for normal functioning of the Adjib spawning grounds.

The Bay of Saymonov is the dead part of the Caspian. Industrial effluents of an oil refinery have been discharged into the bay from 1942. The bay is separated from the Krasnovodsk gulf by overflow control facilities, which partly impede flow of wastewater into the sea. However, due to increased production of the refinery, the pressure had sharply increased. This has led to reduction of bio-productivity of the Krasnovodsk gulf and fish kill.

Numerous oily pools in the vicinity of onshore oil fields are the hotbeds of mass mortality of birds. 

1.6. Identification of habitat protection priorities 

The world experience shows that preservation of individual species and communities of living organisms is only possible along with preservation of their habitations and maintenance of substances and energy circulation in these habitats. Due to this, the paradigm of the ecosystem approach in identification and assessment of states of habitats of biota is the most topical for maintenance of biodiversity.

The issue of keeping up of biodiversity is important in all littoral states independently of the value of their resources. In the same time, financial capacities for addressing these problems are limited. One of the ways to sort out this dilemma is to identify priorities of habitat protection at regional (interstate), national and local levels. This will allow for focusing of attention, funds and other resources on the priority, most effective actions.

The process of development of priorities should repose on the following fundamental principles:

· Involvement of all stakeholders (government, public, scientists, etc.);

· Free dissemination of information;

· Consideration of regional peculiarities;

· Readiness of governmental agencies and NGOs to join their efforts;

· Partnership between countries.

Methodology of prioritization may vary given peculiarities of countries. In the same time, scientists and experts with adequate expertise should manage the overall process of prioritization. 

The following directions should be considered simultaneously with the basic principles of prioritization:

1. Preservation of habitats and biodiversity in situ, i.e. in its natural conditions.

2. Remediation of disturbed and deteriorated habitats and their biodiversity;

3. Establishment of new (artificial) habitats (ex situ) for restoration of populations of particular animal and plant species, and for preservation of their gene pool.

Expected regional actions will be mindful of:

1) Combination of territorial (interstate) and thematic tasks (the same species, similar habitats, similar tasks, for instance, construction of hatcheries);

2) Provision of representative preservation of habitats taking into account diversity of natural zones of the regions and sectors of the Caspian Sea in general, for the present and future generations.

Since, often the priorities for protection of biodiversity are set based only on riches of species and endemism, there are certain concerns that habitats with unique features will not receive appropriate attention. For example, ancient mountain and forest ecosystems of Azerbaijan are distinguished with higher species diversity and endemism compared to the ecosystems of the Cis-Caspian lowland, which is younger in terms of the evolution. Although they are also unique due to originality or a disastrous loss owing to transformation into technogenic complexes. 

Economically and environmentally, the preservation of existing habitats is more efficient than restoration of deteriorated and creation of new ones. In connection with this, the priority should be given to natural habitats, which are paragons of biodiversity in different natural zones.

2. INVENTORY OF HABITATS 

Habitat inventory includes a comprehensive analysis of the current state of environmental conditions and components of biodiversity. Habitats of the Caspian region listed in section 1.2 can be divided into the following three groups:

1) Offshore habitats;

2) Wetlands;

3) Coastal habitats.

Differentiation of offshore habitats depends on depths, salinity, bottom relief, type of sediments, and spatial distribution of flora and fauna. By similarity of climatic and physical-geographic settings, offshore habitats are related to the North, Middle and South Caspian.  

Wetlands also refer to habitats of hydromorphic origins and hold intermediate position between the ecosystems of sea and land. Intrazonal factors conditioned by river flow regimes are prevailing in formation of wetlands, and protection from swell and particular temperature regime is the main factor of formation of shallow gulfs/

Diversity of coastal habitats depends, first of all, on orographic structure of an area (plains, mountains), and similarity of these habitats increases when they belong to one zonal climate type (deserts, subtropics). Differences in species composition of biota and ecological parameters of environments of similar habitats in different parts of the region also depend on climatic parameters.

In spite of this, the identified three main types of habitats have more in common throughout the region than in differences. Therefore it would be more expedient to take into account the type of a habitat during inventory. This will allow for improving comparative data on biodiversity and, moreover, on the example of a particular habitat to assess reactions of its components to impacts of particular factors, and to identify a mechanism and speed of potential natural restoration. 

The biodiversity of the flora and fauna of the Caspian Sea works out at 2543 species, of these 733 (29%) – plants, 1810 (71%) – animals. The most numerous groups of living organisms by number of species include birds and plankton, the less numerous are – fish and bacterioplankton; reptiles are represented by two species; and mammals – by one species (Caspian seal). Each species has its own environmental niche.

Certain species, their populations and communities (plants, zoobenthos) are associated with particular habitats, and their lives are limited by the conditions of these habitats. 

Other species, largely, migrating at different stages of their lives, use several habitats. For example, sturgeons feed in the sea, spawn in rivers, and their fingerlings grow in shallow waters.

All species inhabiting ecosystems of the sea and seashore are functionally related both to each other (trophic and other relations) and to conditions of habitats (consortive, structural and other relations). Their balance supports homeostasis (sustainability) of species, ecosystems, and biosphere in general. Therefore habitat and biodiversity inventory is of high importance for identification of indications and hot spots of destabilization.  

An initial inventory of habitats using the existing reference data and stored data for many years was carried out at the stage of preparations of the National action plans for protection of Caspian habitats. The gathered data are not equal for each country and for each type of habitat. It is necessary to systematize these data on the basis of habitat classification and conduct special researches in order to obtain impartial data. 

2.1.1 Offshore habitats

It is quite difficult to identify offshore habitats with typical species and communities with permanent specific composition. There are insufficient trustworthy data for marking out habitats with sustainable combination of species. This is related to the nature of seasonal and yearly fluctuations in each particular functional group (plankton, benthos, ichthyofauna), peculiarities of migrations of certain species and fluctuations of natural conditions. 

Besides, the structure and qualitative parameters of offshore habitats have heavily changed as a result of the modern transgression of the sea, which affected the state of biodiversity.

In general, there is a gradual spatial substitution of freshwater habitats by marine habitats along the gradient of increasing depths and, correspondingly, freshwater groups of aquatic organisms by euryhaline species of the autochthonous complex of marine origins. 

Habitats of transition zone and shallow waters experienced the greatest fluctuations of environmental conditions and biodiversity. Deep-water habitats are relatively stable.

The following habitats can be distinguished in each region of the sea:

· Shallow waters;

· Medium depth;

· Deep waters; and

· Islands.

A more suitable classification of habitats can be developed at a national level by types of bottom relief, lithology of grounds, regime of sedimentation and other criteria. Lack of data hinders detailed inventory of all diversity of habitats at this stage (Table 1). Also another obstacle arises from the fact that in past environmental conditions traditionally used to be studied only in relation to different organisms of the sea (plankton, benthos, ichthyofauna, etc.). An integrated assessment of relations of abiotic and biotic components of marine habitats has not been done thus far. 

In order to achieve coordinated implementation of Regional and National Habitat Preservation Plans, it would be useful to conduct the inventory of habitats by regions of North, Middle and South Caspian taking into consideration sectors of each of the five littoral states.

2.1.1.1. North Caspian (shallow waters)

All habitats of the North Caspian can be in general considered as shallow water habitats, since the average depth here is 5-6 meters, and the maximal – 15-20m. In comparison with other regions of the sea, these habitats are distinguished with the highest diversity of plankton, benthos, and higher aquatic plants (macrophytes).

1. North Caspian. Open extents of the sea, including foredeltas of the Volga and Ural with depths of more than 2.5m refer to shallow water habitats. Upper (coastal) stretches of the foredelta with reed covered floodplains (plavni) are part of wetlands. 

Relief of the floor is heterogeneous and formed under the influence of waive and surge activity, sedimentation, subaerial erosion and wind processes. Historically, sea levels have several times fallen to the level of –34m and the current shoals used to become dry. Several types of underwater accumulation plains are distinguished in the bottom relief:

· Plains in the estuaries of the Volga, Terek, Ural and Emba of alluvial-marine origins;

· Submarine plains created by currents, waives and surges;

· Submarine plains of complex origins with islands and shoals; and

· Accumulation plains of coastal slope.

Erosional-tectonic depressions of “furrow”, hollows of subaerial and aquatic origins, levees, islands, banks and shalygas refer to special types of relief.

Aquatic vegetation (mactophytes). Northern part of the Caspian Sea is characterized by poor flora of macrophytes. 87 species of macrophytes are found here, of them 28 occur in the Kazakhstan part. Less than 20% of the total number of plants occur at depths of more than 2.5m. 10 species of macrophytes and one species of the red algae polisophonia (Polisophonia sertularioides) are dominating in local communities. Of macrophytes, the most widespread are: pondgrass (Potamogeton pectinatus), minor eelgrass (Zostera minor), parrot’s feather (Myriophyllum spicatum), and submerged hornwort (Ceratophyllum deversum). Southern reed (Phragmites australis) is a special type of plan. It can be found offshore, close to shore, on submerged shalygas and at depths of less that 2.5. 

Water depth and lithology of sediments are the main factors of spatial differentiation of aquatic vegetation. Floristic composition, first of all, depends on water temperature and salinity, hence well wormed stretches of shallow waters and freshened stretches of foredeltas are distinguished by the highest level of biodiversity of species and different variants of their floristic composition. 

Bottom vegetation has most luxuriantly developed in the vicinity of the drop of depths in the foredelta of the Volga. Multidominant and mixed communities with predomination of the following macrophytes form there: vallisneria (Vallisneria spiralis), elodea (Elodea canadensis), pondgrass (Potamogeton pectinatus, P.perfoliatum) with projected cover of the bottom from 10 to 100%. Bottom vegetation in the foredelta of the Ural is rather sparse (10-50%) and consists of communities of pondgrass (Potamogeton pectinatus, P.perfoliatum), parrot’s feather (Myriophyllum spicatum), and hornwort (Ceratophyllum deversum).

The vegetation has homogenous structure at depths of more than 2.5m. The communities that formed on sandy sediments at depths up to 2.5-3m are distinguished with the highest diversity. Pondgrass is dominating there. It forms moth one-species and mixed multilayer communities. Pondgrass forms thick thickets with the height of up to 2-2.5m on soft silted ground, and projected bottom cover by plants range from 60% to 100%. Stoneworts (Chara hispida, Chara pollyacantha) are subdominant species. Eelgrass and parrot’s feather (Myriophyllum spicatum) are common in lower layers. Green filamentous algae from the orders Mougeotia, Oedogonium and Cladophora are occasionally abundant.

Communities of pondgrass with eelgrass develop on dense sandy ground. In spite of high projected bottom coverage, thickets of these plants are not dense, and their height never exceeds 50-70cm.

At depths from 3 to 5m, plant cover is getting sparser and projected cover doesn’t exceed 40-50%. Eelgrass dominates in such places; its height never exceeds 25-30cm. Communities of eelgrass prevail on dense grounds with shells. Filamentous green algae prefer places covered only by shells. 

Bottom vegetation (macrophytes) almost never occurs at depths of more than 5m. Communities of red algae polisophonia and single plants of eelgrass occur here.

Deep-water parts (deeper than 6m) with dense grounds are denuded. 

Such natural factors as waives (storms), surges, and icing, which lead to transformation of aquatic plant and exert physical (mechanical) impact on vegetation, influence on the state of higher aquatic plants in the North Caspian. These factors bring on changes of floristic composition, structure of plant communities, condition and reproductive capacities of individual species and environmental conditions of their habitats.    

Phytoplankton. Distribution of phytoplankton in shallow waters of the entire Caspian has the following representative features: the highest diversity of species and abundance in two layers of upper sublittoral and in the first horizon of the middle sublittoral; gradual qualitative and quantitative upward (in zones of pseudo- and sublittoral) and downward (in the II horizon of the middle and lower sublittoral) depauperation of flora from the belt of algae spreading in two horizons of the upper sublittoral and the first horizon of the middle sublittoral; mass development of green algae and domination over other types of algae in the zones of supra- and pseudolittoral and the I horizon of the upper sublittoral; rampant growth of species of red algae in the II horizon of the upper sublittoral up to the I horizon of the middle sublittoral; sinking of certain species of red algae to the maximal depth for distribution of macrophytes in the Caspian Sea, where they never form closed cover, occurring with rare, often single clusters, crusts.
Specific composition of plankton microalgae in the North Caspian includes more than 400 species (90 Cyanophyta, 1 Chryophyta, 149 Bacilloriophyta, 58 Pyrraphyta, 7 Euglenophyta, and 138 Chlorophyta). However, in spite of diversity, only a limited number of species play a leading role in formation of communities (Hydrometeorology…, 1996).

The main habitat of phytoplankton in the North Caspian is the pelagium with the depths of more than 3m. The concentration of phytoplankton in western part of the North Caspian is 4 times higher than in eastern one. Fluctuations of biomass of phytoplankton in shallow waters of the western part constitutes 397.6-970.0, and in the eastern part – 87.9-229.9 mg/m3 (Ardabyeva et al., 1995).

Brackish and euryhaline complexes of species are broadly presented in the pelagium throughout a year along with a depauperate marine complex. From the north to the south, as depth increases, freshwater forms are displaced. The share of marine species of phytoplankton amounts to 7% in shallow waters. 

Diatoma algae are the most widespread through these areas. Blue-green and green algae prefer shallow stretches (less than 3m), mainly, in estuaries of the Volga and the Ural. Pirophyte algae mostly occur in deep waters. Euglena occurs only in freshened areas.

In long-term aspect, there is a trend of substitution of domination of large-celled diatoms (rhizosolenia) and green algae by small-colonied blue green and green algae. In the 60-70s, large-celled microalgae constituted 60-70% of population and biomass of phytoplankton; currently they only make from 1 to 25%. 

Eury- and stenothermality of algae determine seasonal dynamics of specific diversity. The number of species dwindles with cooling of water; seasonal dominants of cenosis are changing. Plankton abundance increases from spring to autumn and lowers in wintertime. 
Zooplankton. Specific composition of zooplankton of the North Caspian includes about 200 species of 315 species found in the sea. Pelagic zooplankton includes Caspian species, immigrants of arctic, Mediterranean and freshwater origins. A great deal of endemic species occurs among autochthonous species. A southward displacement of brackish water complexes of organisms by euryhaline and then marine one is observed, as well as with phytoplankton. A sustainable trend of increasing numbers of species of a freshwater complex (from 54 to 62%) is observed under an increase of flow in the Volga, and a rise of levels and area of the Caspian. The total biomass of zooplankton during the past years varied from 250 to 482 mg/m3 and amounted to 323 mg/m3 in average (Tarasova, 1997). Rotifer-cladoceran plankton prevailed. The level of development of plankton in 1986-1994 was 1.5 times higher than during the sea level drop in 1973-1977.

In general, distribution of zooplankton corresponds to distribution of phytoplankton, although, the areas of abundance are vaster.

The mass of zooplankton as well as phytoplankton increases from spring to autumn and lowers in winter. In the same time, the composition of its community depauperates. Mainly, the mass of zooplankton is formed of Mediterranean invaders – copepods. The main mass of plankton animals sticks to the depths of more than 2 m. Young fish and adult planktonophages, particularly, commercial species of herrings and sprats, feed on zooplankton.

Seasonal changes in zooplankton are related not only to temperature changes but also to changes of salinity. In spring, after debacle and before freshets reach the sea, euryhaline and marine copepods dominate in plankton. Euryhaline Calanipeda aquaedulcis, Acartia clausi and Halicyclops sarsi, which constitute the biomass of this group, winter under the ice and start to propagate in April. Marine organisms, of which Eurytemora grimmi dominates, penetrate far into the North Caspian with waters of the Middle Caspian, but don’t form a considerable biomass. Freshwater Cladocera and Rotatoria, start spreading in May as water temperature rises and reach the maximum biomass in summer. A freshwater complex of organisms develops in the zone, where freshwaters and seawaters mix. It predominates in western part of the North Caspian. Euryhaline Conepoda, with prevailing adult forms, again begin to dominate in plankton in October.

By accounts of KaspNIRKH, a dangerous invader – the comb-jelly Mnemiopsis leidyi (Agassiz) has recently appeared in the zooplankton of the North Caspian. It is known as a species feeding on zooplankton, spawn and larvae of fish. In 2000, it was found in the Volga delta, where the water mineralization reaches 2-4%. Its mass development in the North Caspian is impossible since it is iced up in winter. It penetrated into the Azov-Black Sea basin in the end of the 80s and inflicted irreparable damage to commercial fish stocks. But even an insignificant portion of the comb-jelly in plankton communities could negatively influence on zooplankton and the whole biota. 

Zoobenthos. Caspian bottom fauna has formed under conditions of long-term isolation and independent evolution. Species from Azov-Black Sea, Mediterranean, freshwater and Arctic complexes participated in formation of the fauna composition of the Caspian Sea. However, its main part, about 46% of species, are endemic species of the Caspian, and 66% are found only in the Caspian and Azov-Black sea complexes (Zenkevich, 1963).

101 species of groundlings were discovered in open extents of the North Caspian (at the depth of up to 20 m), of these 45 crustaceans and 27 species of mollusks. Endemic species amounted to 50% of the specific composition of macrobenthos (48 species). 

Distribution of benthic invertebrates hinges on water salinity. The biomass of forms of the Mediterranean complex increases southward and towards deeper waters. Mass development of the majority of species of freshwater and autochthonous complexes is observed at the depths less than 6 m. Many species are associated with certain types of ground. Didacna trigonoides forms settlements with higher density on shells and silt-shell grounds. Mollusks of genera Abra and Cerasroderma, polychets Nereis diversicolor are widespread on grounds with addition of silt. 

Six or seven species of mollusks constitute some 75% of the total benthic biomass of the North Caspian. About half of the mollusk biomass consists of one species: Abra ovata. Crustaceans predominate by abundance a species but constitute only 12-15% of the biomass. 99% of the total biomass of crustaceans relate to 10% of species.

The increase of sea levels and distribution of waters brought on changes in conditions of habitats, and qualitative and quantitative composition of hydrobionts. The significance of freshwater and brackish water complexes has increased in the North Caspian. The increase of sea levels was attended by a decrease of abundance of marine species of mollusks, whereas the biomass of brackish water and freshwater forms of mollusks was increasing (Malinovskaya, 1994).

Seasonal changes in population and biomass of benthos are related to peculiarities of reproduction and growth of benthic invertebrates, their consumption by fish, and adverse factors of the environment (The Caspian Sea, 1996). The general trend is as follows:

· April-June: growth of biomass and population of the majority of benthic invertebrates. This is the most sensitive period in the yearly life cycle of benthos.

· June-August: biomass and population of invertebrates considerably decreases due to growing consumption by fish.

· Autumn: growths of biomass of invertebrates due to movements of fish that consume benthic organisms, from feeding grounds in the north of the Caspian to river deltas and southern part of the Caspian. This migration is related to the decrease of a level of food consumption. 

The main factors determining distribution of benthos in the northeast of the Caspian include mineralization, oxygen content in surface waters, characteristics of sediments, a depth of offshore extents and a level of consumption by fish. Of these factors, the mineralization is the most important one, which influences on the species composition (Caspian Sea, 1996).

Ichthyofauna. Shallow water pelagium of the North Caspian up to the depth of 3 m plays deciding role in formation of fish resources of virtually all species of Caspian fish. 

Herrings (Clupeidae) are represented by all species, except for big-eyed sprat. Shallow waters are their main spawning grounds and feeding grounds of their larvae and young. Anadromous herrings (Volga and black-backed shad) return to rivers, mainly the Volga, for spawning. 

Sturgeons occur there throughout a year. Spawning migrations start in springtime. During this migration fish runs close to the surface. The highest concentrations of sturgeons occur during autumnal and vernal (March-May) migrations to estuaries and during entering spawning rivers, and seaward migration of brood schools and young (June-July). In autumn, major migratory routes of sturgeons lie from the north to the south and from the coast to the middle of the sea. Wintering offshore migrations dominate over migrations of winter race to estuaries, probably, for reduction of winter school. Wintering concentrations (11-20 ind/0.5 hour of trawling) of sturgeons occur in the middle part of the Ural furrow, and also in northwestern extents, in the vicinity of Kulaly island at the depths of 6-9 m. They partly overlap with exploratory drilling sites – Kashagan and Kalamas. 

Vernal distribution of sturgeons is characterized by increased concentration of fish in the Volga-Ural interfluve, in the vicinity of Kulaly Island and along northeastern coast. Their numbers in catches range from 11 to 30 ind./0.5 hours of trawling. 

Estival distribution of sturgeons is characterized by two big spots with the concentration of more than 30 ind./0.5 hours of trawling. They occur in the Volga-Ural interfluve and at western coast, at depths from 2 to 10m. Considerable concentrations are observed in the vicinity of Tuleniy Island and the bank Zhemchuzhnaya. Estival feeding migrations head southward.

Carps dominate in shallow water pelagium. Almost all carps relate to semidiadromous fish; they spend all the time in the sea bar the spawning period. Mature fish migrate to freshened areas of the sea in autumn and spring and spawn in rivers. Some fish use shallow freshened spawning grounds. The most abundant of carps of the North Caspian throughout a year is Caspian roach, which lives at depths up to 6 m under the salinity of 8-10%. Roach constitutes 60-70% of the total landings and 80-90% of landings of carps. Roach forages throughout of the North Caspian. The highest concentrations are observed in northwestern part of the Ural furrow and in the region of the Tuleniy Island at the depths of 7-9m. Wintering migration of roach starts in the end of September. The migration ends up in foredeltas and estuaries. The biggest part of population spawns in the river Ural and Kigach. Egg laying ends in April. Mature fish and young start seaward migration by June.

The biology of bream is similar to that of roach. It holds the second place by abundance in shallow waters of the North Caspian, but its concentrations are sparser (50-100 ind./trawling) and more mosaic. Its population has recently dropped and amounted to 10-25% of all carps. Other carps (asp common, common carp, sabrefish, white-eyed, blue bream, etc.) occur singularly in pelagium on the border with coastal zone. 

Perches are represented by zander (perch) and Volga zander. Zander is strewn all over the pelagium of the North Caspian. Its habitat is limited to the salinity of 13% and the depth of 14m. The main habitats are located at the depth of 2-8m with the salinity from 6 to 9%. Young fish feeds out at sea; large mature fish stick to the estuaries of the Ural and Kagach. The density of feeding concentrations doesn’t exceed 1-50 ind./trawling. Volga zander is a very rare fish.

Gobies dominate in shallow waters in terms of specific diversity (18 species and subspecies) and abundance. They are ubiquitous, at different depths, in a broad range of salinity. They play an important role in feeding of fingerlings of all sturgeon species: up to 40% of the diet of Russian sturgeon, to 80% of stellate sturgeon, up to 30% of 11-20 cm long beluga, and 85% of 21-30 long beluga. Gobies are also an important part of the diet of adult sturgeons; they constitute 50% of the diet of zander and 40% of the diet of seals.

In estival-vernal period, the total number of gobies in pelagium reaches 400-600 ind./10 min of trawling, and relative – 5—200 ind./trawling. The minimal magnitude of population is observed in springtime after wintering.

Ornithofauna. Almost all species of birds occurring in the region can be also found in the North Caspian, including wetlands, since during seasonal migrations they overcome this environmental barrier. However, the cases when land birds are found flying over the sea are rare. In the same time, there are a number of pelagic forms of birds, which swim for a long time and feed in water or fly over its surface looking for food. First of all, it is necessary to note Arctic (Gavia arctica) and red-throated (G.stellata) loon, great crested (Podiceps cristatus), red-necked (P.griseigena), black-necked (P.nigricollis) and horned (P.auritus) grebes, great (Phalacrocorax carbo) and pygmy (Ph.pygmaeus) cormorant, European white (Pelecanus onocrotalus) and Dalmatian (P.crispus) pelicans. Also, pomarine (Stercorarius pomarinus) and parasitic (St.parasiticus) jaeger, great black-headed gull (L.ichthyaetus), slender-billed gull (L.genei), herring gull (L.cachinnanus) and other species of gulls, Caspian tern (Hydroprogne caspia), common (Sterna hirundo) and sandwich (Thalasseus sandv icensis) terns are found here. Only few visits of Manx sheerwater (Puffinus puffinus), shag (Phalacrocora[ aristotelis) and white-billed loon (Gavia adamsii) were observed in waters of the North Caspian, though thus far there are no documented proofs of encounters with these species. Herring gull (L.argentatus), ringed in the White Sea in the Kandalash reserve was found here once in the end of autumn, other species of northern gulls have been observed and bagged here – glaucous gull (L.hyperboreus), lesser black-backed gull (L.fiscus), cob (L.marinus), and kittiwake (Rissa tridactyla).

Mammals. These waters are the main arena of life of Caspian seal (Phoca caspica), which spends the biggest part of its life in water. Seals winter in northern part of the Caspian, which is covered with ice in wintertime, and where they mate and pup (January - February). In the beginning of spring, they start southward migration. The total population of seal presently comes to 500 thousand animals at the most. The main mass of seals sticks to the region of the Ural furrow from December to March.

2.1.1.2 The Middle and the South Caspian (middle and deep waters)

Phytoplankton of the Middle and the South Caspian consists of 343 species. Diatoms are dominating (division Baccilariophyta – 32, division Pirophyta  - 20, and Cianophyta – 10 species). Euglenas (Euglenophyta) and yellow-green (Chrysophita) are presented by 1 species. 

Zooplankton. The qualitative composition of zooplankton of the Middle Caspian is more diverse than in the North Caspian. It consists of 60 species. The most diverse are Infusoria (more than 70 species), Rotatoria (>50), Cladocera (about 30), and Copepoda (>20). Copepods form the main part of the biomass - 77%. Throughout the research, the highest quantity of biomass and abundance of zooplankton was observed at western coast, 2 times higher than those in the east (Tinenkova, Tarasova, 1997).

The typical species of zooplankton of shallow waters of the Middle Caspian are Calanipeda aquqedulcis, Acartia clausi, Heterocope caspia, Podonevadne campronyx, and P. Angusta. Mass occurrence of larvae of benthic organisms is representative of vernal and estival plankton of coastal zone. Both in the Middle and the South Caspian, more than 50% of the total biomass of plankton is formed by larvae of Balanus in sprintime, and the larvae of Mollusca in summertime (Bagirov, 1989).

The dominating species of the central holistic zone include Eurytemora grimmi, E.minor, Limnocalanus grimaldi and opposum shrimps – Mysis caspia, M.macrolepis, and Paramysis baeri. The transient zone has a mixed composition of population. Species of both shallow water and central, holistic zone are found there. Eutytemora grimmi and E.minor are dominating by their biomass.

Cladocerans (Cladocera) are dominating at western coast of the Middle (and Southern) Caspian by the number of species – 55-25% of the total number of speices. Podon polyphemoides, Podonevadne trigona, etc. are the most common. Of the copepods, Eurytemora grimmi, Acartia clausi, Calanipeda aquaedulcis, and Limnocalanus grimaldi refer to the dominating species. These species are found there throughout a year.  

Zoobenthos.  The species diversity and biomass of benthos in the Middle Caspian are higher than that in the North Caspian. Some 380 species of benthic organisms have been registered  and their biomass amounts to 200.2 g/m2. The following species are dominating: mitilaster, dreissena rostriformis and abra. The subdominants include worms, mainly, nereis, and crustaceans – amphipods. Benthic biomass in the west is higher by a factor of 1.5 than that in the east (Fonderkina, 1997).

The highest development of benthic invertebrates was observed in the Middle and South Caspian during years of high water in the Volga, due to ample supply of nutrients.

Aquatic plants (macrophytes). The benthic plants of the Middle Caspian are characterized by a low level of specific and community diversity and poor flora. 

There are not macrophytes at the depth of more than 50m. Dense thickets of common eelgrass (Zostera nltii) with water spike (Potamogeton pectinatus), and marine ruppia (Ruppia maritima) are formed in shallow waters (1.5-5m) at the coast of Azerbaijan on sandy-silt and sandy-shell grounds. Higher aquatic plants of the coastal zone of Turkmenistan consists of 5 species: eelgrass (Zostera marina), pondgrass (Potabogeton pectinatus), ruppia (Ruppia maritima, R.spiralis), and marine naias (Najas marina). At the depth of more than 20m, the vegetation consists of 56 species, of these green algae – 25, brown – 4, red – 21, and stonewort – 6. There are no higher plants at these depths. The orders Entheromorpha, Polysifonia and Cladophora are distinguished with the highest diversity. Macrophyte flora relates to marine-brackish water flora with the predomination of red algae over brown algae, which testifies of the warmness of waters in this part of the sea. The most rampant development of macrophytes is observed at the depths of 0-3.5m and moderate development up to the depths of 8m.

The main habitats of underwater vegetation include densely cemented old deposits, which form sculptural forms of relief such as ridges and rocks. Of them, communities of red algae (Ceramium elegans, Laurencia caspica) are widespread at the depth of 1.5-2.5m. Mixed communities of red and green algae (Enteromorpha linza and E.clathara) are prevailing at the depths of more than 4m.

Ichthyofauna. Predomination of pelagic fish such as shads, sprats and sandsmelt is a distinctive feature of the Middle Caspian. Anchovy and big-eyed sprats are dominating species. They feed, reproduce and winter here. The Middle Caspian is the leading feeding region in formation of their stocks (Scientific bases, 1998). Range of these sprats is limited to the water salinity within 8-10%. Seasonal movements related to fattening, reproduction and wintering, as well as vertical seasonal and daily movements are representative for sprats. Vernal migrations encompass the whole of the North Caspian bar coastal zone. In summertime, the highest concentrations are observed in deep water parts. In autumn, sprats start southward migration for wintering. Sprats mainly spawn in eastern parts and spawning stretches from May to November. However, the majority (80%) spawns in September-October in water column at the depth of 15-20m. Big-eyed sprat doesn’t occur at depths less than 20m, its northern border of its range is located at the level of the Mangyshlak peninsula. In wintertime, shoals of big-eyed sprat concentrate in deep layers – 50-80 m.

The North-Caspian school of common sprat fattens and winters in the Middle Caspian at depths of 30-40 m, then runs to the North Caspian for spawning in March. The highest concentration during fattening are found at eastern coast, from Mangyshlak to Kenderly, at depth of 20-25 m (Kazancheyev, 1981).

The pelagium of the Middle Caspian serves as a feeding ground for all herrings (shads, herrings of the genera Alosa), but they spawn in the North Caspian. Spawning and feeding grounds of mullets (golden mullet, little mullet) are also located there. Their migration from the South Caspian starts in spring and they return in autumn. During vernal run, mullets stick to coastal areas (10-20 m deep). Egg shedding starts at deep-water stretches and expands towards the shore. Fingerlings fatten along the shore.

Sturgeons feed and winter in the Middle Caspian at depths up to 60 m, where they spend 5-7 months. In warm periods they come close to the shore, in autumn and winter they swim to deep-water parts of the sea. Migration routes of sturgeons lie along eastern coast of the Middle Caspian. The most abundant benthic inhabitants are gobies (15 species). Other fish species (carps, sea zander) are rare. Distribution of carps in this region is limited by water salinity – 10-12%. Caspian roach is widespread in coastal zone (Tub-Karagan gulf). Kutum, a “red listed” species, is often found here.

Ornithofauna. This part of the Caspian is distinguished by lack of shoals and reed belts. Only ruddy shelduck (Tadorna ferruginea), which hatches its chicks in borrows and hollows, is spread here. Mallard (Anas platyrhynchos) and shelgoose (T. tadorna) rarely nest here. Only snowy plover (Charadrius alexandrinus) and perhaps catcher (Haematopus ostralegus) are ubiquitous on the shore. Little ringed plover (Ch. dubius) inhabits shores of coastal lakes and springs. Common (Sterna hirundo) and little tern (S.albifrons) settle on spits. Lone pairs of yellow-headed wagtails are sometimes found on waterlogged areas. This is the whole list of birds inhabiting local wetlands, which of course demonstrates its poorness. 
2.1.1.3.  Importance of marine habitats (functions and value of resources) 

The North Caspian serves as a spawning and feeding grounds of majority of commercial-valuable and rare fish species, an important zone of reproduction, habitation, foraging and preparation to migration of many birds and rare animals.

The North Caspian is of particular importance for spawning runs, feeding of young and wintering of sturgeons (beluga, stellate, and Russian sturgeon). The density of feeding young and adult fish is quite high there. Highly caloric benthos, great population and biomass of local fish make provision for successful feeding. Common sprat, Caspian, big-eyed, round-headed, and Dolginka shads, pipe fish and all species of gobies spawn there.

Many factors influence on the environmental sustainability of these processes including well being of all links of the food chain of individual species. 

Phytoplankton is the first link of the food chain of marine organisms. It is distinguished with high productivity creating 20% of the organic compound when the volume of this part of the sea constitutes 0.5% of the total volume of the sea. The main habitat of phytoplankton is the depth from 3 to 5m. Many species of phytoplankton are the main food for zooplankton organisms. The main mass of zooplankton sticks to the depth of more than 2m. Young of all fish species and adult planktonophages, including herring and sprat, feed on zooplankton. Shallow extents of the sea are the most productive grounds. 

The zoobenthos differs from other regions of the sea by mass development of species belonging to autochthonous and freshwater complexes. Some 50% of the endemic species of the Caspian are found there. 

The North Caspian also serves as a feeding, wintering and breeding ground for the Caspian Sea, which uses the same food base.

Shallow waters are of high importance as a food base for the majority of pelagic bird species. Almost of species that range and migrated in the region are found there.

The North Caspian is a zone of maximal species diversity (more than 40 species) of benthic plants – macrophytes. Such rare endemic species as Chara polyacantha, Ch.neglecta, Lamprothhamnium papalagum and Worlffia arrhiza are found there. Thickets of water plants in the foredeltas of the Volga, the Terek and the Sulak serve as feeding and spawning grounds for fish and as the main supplier of oxygen in the water environment. They also play an important role in biological purification of water and are of great importance as a food base for phytophagous fish and birds of wetland complexes. 

Thus, removal from the energy balance of the sea even of a minor part of this habitat will result in increased consumption of food in the remaining waters and will disturb the dynamic equilibrium between food basis and stocks of commercial fish.

The Middle Caspian is the main habitat of pelagic fish such as sprat, shad and sandsmelt. Big-eyed and anchovy sprats spawn, fatten and winter; shads fatten; mullets spawn and fatten here. The Middle Caspian is of great importance for fattening and wintering of sturgeons. They spend here 5-7 month concentration at depths up to 60m.  Major feeding and wintering grounds of Persian and ship sturgeon, summer aggregations of inconnu (Stenodus leucichthys) are located at these habitats. 

Coastal parts of the sea with sandy-silty and silty-shelly grounds, which are richer, than in the North Caspian, inhabited by benthic organisms, and serve as feeding grounds for young diadromous and semidiadromous fish.

2.1.1.4. Valuable marine habitats

Russian sector

1. Open parts in lower stretches of the Volga fore delta, with the depths of more than 2.5m are the most productive feeding grounds of the Caspian. The area is distinguished with rich flora of submerged-aquatic macrophytes forming underwater meadows with the projected cover of the floor ranging from 20 to 60%. Some twenty fish species range here. Fish fries fatten there and then run downstream to the sea. This is a transit zone, which provides a passage to spawning grounds on the Volga for sturgeons, herrings, etc. In calm weather, a great number of waterfowls forage there.  

Kazakhstan sector

2. Open stretches of the Ural fore delta with depths for more than 2.5-3m is characterized by occurrence of all diadromous, semidiadromous and freshwater fish species. This area is of particular importance as a transit zone for sturgeon, roach, etc., providing for successful spawning in the Ural. The area is distinguished with a high concentration of pelagic bird species, particularly, during migrations.

3. The Volga-Ural interfluve (2,5-4 м) is an area with a high concentration of sturgeons during periods of spawning and feeding of young. It severs as a feeding ground for diadromous and semidiadromous fish species and waterfowls.

4. The Ural furrow is distinguished with a high level of biodiveristy of macroalgae, phytoplankton and benthos, and is a wintering ground for sturgeons and also a place, where the highest concentrations of roach are found during summer foraging and autumnal migration. This area is unique since during ancient-long regressions of the sea, the North Caspian has dried out several times and the Ural furrow used to become a lake, which made provision for preservation of the gene pool of autochthonous species, which include a lot of endemic species such as the brown algae Monostroma latissita, the red algae Acrocatium davisii, etc.

5. The region of Kulaly Island (depths of 6-9m) is distinguished with a high concentration of sturgeons in springtime and during wintering.

6. Eastern part (from the Mangyshlak peninsula to the cape Kenderly) – spawning (15-20 m) and feeding grounds (20-50 m) for fries of anchovy and big-eyed sprats.

7. Depths of 50-75 m – the places of the highest concentration of pelagic fish, feeding and wintering grounds of sturgeons (during 5-7 months).

8. Coastal areas as migration routes of sturgeons, shads and mullets.

9. Open pelagium at the coast of the Mangyshlak peninsula as a habitat of predominating number of endemic species of benthos and ichthyofauna. Largely, these are settled forms, which don’t have considerable magnitude and biomass.

Azerbaijan sector

1. The entire western coast of the Middle Caspian with the range of depths 10-50 m is a breeding ground for shad and sprat, and a wintering and feeding ground for sturgeon young.

2. Yalama-Devechi stretch (depths 10-50 m) – same as previous.

Turkmenistan sector

1. South-eastern stretch from island Ogurchin to the border with Iran as a mass wintering ground of all fish species and a place of their considerable concentration throughout a year.

2. The whole Turkmenistan sector of the Middle Caspian is distinguished with a rich food base, a low level of pollution and insignificant impacts of anthropogenic factors, hence it is very favorable for fattening of sturgeons.

2.1.2. Wetlands

Wetlands represent a transitional zone between a sea and land. They develop at lover stretches of river deltas, gulfs and lagoons protected from sea choppiness by sand spits and banks. Thick deposits of biogenic sediments, good aeration and insolation are favorable for rampant growth of all groups of living organisms. They are particularly momentous for spawning of fish, vital activities of waterfowls, shore birds and other bird species, and extensive growth of plants.

The Caspian region is distinguished with great diversity of wetlands, which are of international importance. The coastal zone, estuaries and adjacent inland water bodies are an arterial road for bird migrations, wintering and nesting. The state of their populations and changes in magnitude of populations at considerable territory of Eurasia hinges on conditions at Caspian habitats. 

Deltas are distinguished with great diversity of habitats, their extremely complicated spatial structure and rapid rates of dynamics. Upper parts of fore deltas (up to the depth of 2.5m), branches, oxbow lakes, delta lakes, navigable channels, lagoons and floodplain reed beds. They characterized by high projected cover and abundance of submerged-aquatic and aerial-aquatic (reed, rush, cat’s tail) vegetation. They serves as feeding grounds for fish fries and spawning grounds, and nesting grounds for waterfowls.

Diversity of onshore delta habitats is conditioned by the structure and composition of fluvial relief, character of alluvium sedimentation, water-salt regime of alluvial soils, and hydrological and hydro-geological conditions. The following types of habitats can be marked out in all natural sub-zones of the region at delta-accumulation plains:

· Floodplain forest located in estuaries of waterways;

· Low lying bogs;

· Meadows located on plains, foothills and interfluvial elevations;

· Scrubland located on desiccating or desertified lots located on interfluves, coasts of oxbow lakes and on ancient alluvial terraces;

· Sand massifs (waterlogged) and dunes with shallow ground waters; and

· Meadow salt marshes. 

Offshore and onshore habitats for different combinations in delta landscapes. Onshore delta habitats, which have not analogues on the surrounding territory of deserts and mountains, are distinguished with high biodiversity of flora and fauna and high productivity.

2.2.1. Location and list of wetlands

Russia

The deltas of the rivers Volga, Terek, Sulak and Samur, floodplain reed belts, marshy meadows of the Kyzlar gulf, and the Bakas bog in the central part of the Sulak lowland refer to the most important wetlands of the Russian sector.

1. Volga delta. Its area is about 19000km2. It is a wide flatland dissected by riverbeds. 

· Monadnocks (Baer knoll) with zonal brown soils and desert plants are widespread in the upper stretches of the delta and in riparian areas. The main distributaries of the delta from the east to the west are Kigach (Kazakhstan), Buzan, Bolda, Kamyzyak, Old Volga and Bakhtemir. Floodplain forests consisting of willow (Salix alba, S.triandra) and poplar (Populus nigra) form on their channel banks. Herbage and grass meadows form at interchannel areas in combination with oak forests (Quercus robus) mixed with elm (Ulmus laevis) and breaks of guelder rose (Viburnum opulus) and bramble (Rubus caesus). Closer to the sea, the hydrographic network branches to hundreds of waterways. Some of the branches have been artificially deepened for navigation. A lot of streams (yerik) emerge during floods, which then dry out during low levels. There are numerous lakes (ilmen) with thickets of hydrophyte plants (Phragmites australis, Typha angustifolia, Butomus umbelatus, Sparganium stoloniferum, Trapa natans, etc.) gradually shading into floodplains covered with reed in lower stretches of the delta. Thickets of rare lotus species such as nut bearing or Caspian lotus (Nelumbo nucifera) give exotic view to delta landscape. More than 400 species of flora occur on the surface of the delta.

· The estuary (fore delta) with the area of 23 km2 is an extensive shoal bordering in the south with the drop of depth (at the level of Tuleniy island). Coasts of the estuary are low lying and slightly gentling. The fore delta stretches seaward to the distance of more than 110km and is divided into three zones. The first with depths of up to 3m with dissected underwater relief and dense thickets of aerial-aquatic vegetation – underwater meadows of pondgrass (Potamageton pectinatus, P.perfoliatum), valissneria (Valissneria spitalis), and elodea (Elodea canadensis). The rise of sea levels and an increase of erosion contributed to intensified sedimentation of suspended matters in branches of the delta, siltation of watercourses and inundation and waterlogging of land habitats. As a result, the areas of forests and scrubland, which are stations of many species of mammals and nesting ground of some 90 bird species, have reduced. The rise of sea levels resulted in sharp dwindling of habitats of lotus and bur-reed – the most valuable food plants for birds. 

· The Astrakhan Biosphere Reserve (650000 ha) is located in the estuary of the Volga. It was established in 1919. It was included into the list of areas of international importance in 1971 as a habitat of waterfowls and migratory birds in compliance with the Ramsar Convention on Wetlands (Decree of the CM of the USSR of 26.12.75). The status of Biosphere reserve was assigned to portion of its area (62.5 thousand ha) in 1984 and 31 thousand ha are especially protected.

· Bar the reserve, there are 11 botanic monuments established in the 70-80s.

2. The Terek delta. The Terek is one of the most copious rivers in the north of the Caucasus Mountains. The Terek delta is a vast plain sloping in the northeastward direction with two groups of major branches. The area of the delta is 8 thousand square km, and that of the fore delta is four thousand square km. The hydrographic network of the delta often changes for over-siltation and human activities. There are a lot of liman (lagoons) in the delta, particularly, in its central part. There are a lot of bogged lowlands (plavni) on the seashore of the delta with insignificant elevations in the form of ridges along watercourses. Sand dunes occur in the lower stretch of the delta.

The fore delta is shallow (up to 5-7m) with no clear drop of depths. The fore delta encompasses the Kizlyar and Agrakhan gulfs and the coastal region of southwestern part of the North Caspian. The deepest areas lies between islands Tuleniy and Chechen – 8-11m.

The main feeding grounds of Dagestan are located in the Terek delta (812000 ha). Damming of the river resulted in a drop of its flow by 22%. Meadows and wetlands have been supplanted by desert biotopes with predomination of wormwood (Artemisia taurica, A.turcomanica) on the biggest part of the delta. 

Lowland alder forests (Alnus barbata) have formed in lower stretches of the delta under conditions of excessive humidity. Upland well moistened extents are occupied by floodplain thickets of trees and scrubs (Salix triandra, S.alba, S.caspiaca, Populus hybrida, P.alba, Elaeagnus caspica, Tamarix ramosissima, T.hohenackeri) in combination with floodplain meadows (Calamagrostis epigeios, Alopecurus arundinaceus, Elytrigia elongata, Poa palustris, species of Carex and Juncus). Forests have been considerably degraded. 

The current grasslands are maintained by artificial watering. Irrigated agriculture in the Terek delta has been practiced for 300 years. Water abstraction for irrigation and replacement of natural watercourses by canals has led to destruction of the biggest part of wetlands, productive grasslands and fertile soils. Many habitats have been lost since the river channel enters the sea avoiding the delta. The sea level rise resulted in a reduction of areas of floodplain covered with reed and an increase of secondary salinization of the coast. Such transformation of habitats has led to a fall of numbers of migrating birds and other species of animals.

The area of the estuary is 12500 km2 including the delta itself – 8000 km2 and the fore delta – 4000 km2. The annual rainfall amounts to 190mm, and at Chechen Island - to 350mm. The mean yearly temperature is +11centigrades, with the minimal temperature in January (-2 centigrades) and the maximum in July (+24.4 centigrades).

Irrigated agriculture and to lower extent animal husbandry are developed in the delta. Fisheries are developed on the coast. Irrigated agriculture in the Terek delta has been practiced for 300 years because of a densely developed network of irrigation facilities. The main fields of farming are viticulture, horticulture, and growing grain, forage and technical cultures. Farming of sheep prevails in animal husbandry. Silk farming is well developed because considerable areas are occupied with plantations of mulberry trees.

3. The Sulak delta (including marshes of Bakas) are connected with the Terek delta at the Terek-Sulak lowland of Dagestan occupying its southern part. At present, it is mostly bogged extent that is covered with reed. Two bogged regions are particularly distinguished – central and eastern. Central part is covered with the Bakas marshes, which is recharged by spring water flowing from the west. The second region is located in lowlands of the river Sulak, from Adjidada to the Caspian.

Marshy extents, lakes and oxbow lakes located in the deltas of the Terek and the Sulak are habitats of such red-listed plants as Cladium mariscus, Orchis palustris, Nymphaea alba, Trapa hyrcana, etc. The flora of these two deltas constitutes 329 species of higher plants.

A narrow coastal lowland belt stretching from the estuary of the river Sulak to the city of Makhachkala (60km) is separated from the seashore by a streak of sands. Sometimes dunes have the height of 13m. 

The interfluve of the Terek and the Sulak is a floodplain. It is covered with thickets of hydrophytes with predomination of reed (Phragmites australis) and cat’s tail (Typha angustifolia) with participation of herbage (Mentha aguatica, etc.). Shoals of the transition zone of the Agrakhan gulf are also covered with reed. The reed beds are neighboring with lagoon and real meadows with sand ridges and lowland forests. This area is distinguished with a high diversity and often changes of habitats resulting from constantly altering regimes of moistening and salinization. Forests have preserved only in the form of patches because of intense logging and tillage. The forests mainly consist of red oaks (Quercus robur). Habitats with excessive moistening are covered with alder (Alnus barbarat). Riparian forests refer to floodplain type as in the delta of the Terek.

4. The Samur delta is a dissected accumulation plain rugged with estuaries of branches (2600km2).

The coastline is a sandy beach with gradually turns into reed beds.

Floodplain forest with predomination of willow, oleaster, poplar and shrubs and broad-leaved forests are the main habitats in the Samur delta. The main forest forming trees are red oak (Quercus robur) and hornbeam (Carpinus betulus). They form both pure forests and mixed forest with elm (Ulmus saliacea, U.suberosa), maple (Acer campestra) and ash (Fraxinus excelsior). Although that all woodlands are heavily degraded, they are still serve as asylum for many species of rare plants (Hedera pastuchovii, Ereanthus ravenae, Nectaroscordum tripedale, Crocus adamii, C.Spiciosis, Orchis palustris, Pteracarya pterocapra, Pyracantra coccinea, Primula woronowi, Atropa belladonna ) and also nesting and migrating birds. 

Reed beds develop in lower reaches of the delta, in the transition zone sea-land, at shoals with the depth of up to 3m with well-developed layers of aerial-aquatic and underwater plants. They serve as habitats for a great number of waterfowls and shore birds and also spawning grounds for fish.       

Kazakhstan

1. The Ural delta (600 km2). Climate is sharply continental. Summer temperature is higher than +40 centigrade, and winter temperature is – 40centigrade. Yearly rainfall doesn’t exceed 150mm. Flood and freshets occur from April to June (78.5% of the yearly runoff).

The flora of the area includes 100 species of higher plants, of them 4 species are listed in the Red Book of Kazakhstan. Vegetation mainly consists of thickets of reed (Phramites australis) and cat’s tail (Typha angustifolia, T.Latifolia), which have developed on marshy soils in lower reaches of the delta with a well-developed layer of submerged-aquatic plants (Potamageton petinatus, P.perfoliatus, Ceratophyllum sulmersum).

Annual saltwort-halophyte shrub communities (Tamarix hispida, Kalidium foliatum, K.caspicum, Nitraria sibrica) form in middle reaches of the delta on meadow saline soils and meadow salinas. 

Thickets of willow (Salix caspica) and shrubs (Tamarix ramosissima, T.hispida) with a grass layer consisting of gramineous plants (Aeluropus littoralis, Leymus multicaulis) and herbage (Glycyrrhiza uralensis, Vexibia alopecuroides) grow on riparian beach barriers with alluvial meadow-bottomland soils. The highest riparian stretches with alluvial deserted and takyr soils are covered with sparse communities of xerophyte bushes (Ceratoides papposa) and annual saltwort (Petrosimonia triandra) with singularly occurring oleasters (Elaeagnus oxycarpa). The delta is not suitable for farming due to strong salinization of soils and high salt content of ground waters.

The phytoplankton consists of 47 species of algae. Diatoms and green algae are dominating (Aminova, 1998). Some 267 forms of microalgae , of which 123 were diatoms, were found there in the 50s. In general, freshwater species are predominating. Halophilic species prevail in shallo waters. The predominating set of phytoplankton species refers to mezosaprobic indicators indicating to moderated pollution of water. 

More than 100 species of animals have been registered in zooplankton communities. The major set of species has not changed during the past century. 

The Ural delta is rife with birds. Some 300 bird species stop off there and about 80 species nest. 

Nesting grounds of gallinule and white-tailed plover have restored in connection with the rise of sea levels and extension of areas of reed beds. The wetlands of the Ural delta become more important for molts of ducks and geese. 

Three species of amphibians inhabit the delta: toad, lake frog and spadefood toad. Of reptiles, European pond terrapin and grass snake inhabit in the lakes of the delta, and sand lizards and eremias occur on desert stretches of the shore.

2. The Volga-Ural interfluve. This area has formed due to sedimentation of alluvium deposited by the Volga and the Ural. This is a wide belt of reed beds combined with enclosed lagoons, shoals, sandy spits and open stretches of shallow waters. These habitats are less sustainable compared to the habitats of the Ural delta.  

The vegetation is rich and diverse. However, only reed beds are of landscape significance. Thickets of nut-bearing lotus, which also occur at the territory of Kazakhstan, in eastern branches of the Volga delta, are the peculiarity of this area. Wetlands are alternating with meadows-scrubland, floodplain-forest, salina and psammophyte vegetation. The area is heavily freshened under the influence of the Volga and the Ural: the salinity reaches 1% in western part and 5% in eastern part.   

The flora of the area includes 150 species of higher plants, of these, 5 are red-listed. The proximity of the Volga delta contributed to the local biodiversity.

Phytoplankton includes 47 species and forms with predomination of freshwater and brackish water algae. A drop of algae abundance has been observed in the past decade.

The highest diversity and number of plankton algae is found in western stretch, which is influenced by the Volga runoff.  

The zooplankton of the region includes 26 taxons of organisms. A freshwater complex – 56% prevail in the interfluve. Other environmental groups are scarce: euryhaline – 19%, brackish water – 17% and marine – 8%. The species of the euryhaline complex dominated here round the clock. Of them, Calanipedae quaa-dulcis, a Mediterranean invader, and  Halicyclops sarsi, an autochthonous species, have the maximum occurrence of 50-100%.

The wetlands of the Volga-Ural interfluve are of great importance for waterfowls and shore birds. Western part of the interfluve adjoining to the Volga delta is of special significance. Settlements of wading birds occur in willow forests and scrubland: spoonbill, glossy ibis, night heron and four species of egrets – little heron, squacco heron, gray heron, cattle egret. The coast of the North Caspian is the northern border of habitats of heron. Osprey (Pandion haliaetus), little bittern (Ixobrychus minuatus), grater spotted woodpecker (Dendrocopas major), golden oriole (Oriolus oriolus), great tit (Parus major), and a number of other birds nest there. Many dendrophilic species occur there during seasonal migrations – chaffinch (Fringilla coelebs), brambling (F.monifringilla), robin (Erithacus rubecula), woodcock (Scolopax rustico;a), etc.

Reed beds serves as habitats for waterfowls and waders. More than 30 species of birds nest there, for instance greylag goose (Anser anser), coot (Fulica atra), big (Podeceps cristatus) and red necked grebe (P.griseigena), mallard (Anas platyrhynchos), gadwall (A.strepeca), etc. Mixed colonies of common tern (Sterna henundo), black-winged stilt (Himantopus himantopus), oyster catcher (Haematopus ostralegus) and other species form on sandy and pebbly shores and spits. This area is of particularly high importance for birds during post-nesting and autumnal migrations. Thousands of mute swans (Cygnus olor) accumulated on shoals. Whooper (C.cygnus) and bewick (C.bewiscii) swans are commons there. Flamingos (Phoenicopterus rogens), and flocks of diving ducks and shellduck also occur there. Several millions of little stints stop off there to molt and fatten for further migration. In autumn, greylag goose (Anser anser), white-fronted goose (A.abitrons), bean goose (A.fabalis), and lesser white-fronted goose (A.erytropus) migrated through the area in great numbers. Seagulls inhabit coastal strand.

Amphibians presented only by one species – lake frog (Rana ridibunda). Of reptiles, European pond terrapin (Emus orbicularis), 5 species of lizards and one species of snakes – large whip snake (Colaber jugularis) are common there. 

Azerbaijan

The Azerbaijan part of the Caspian region is marked with rich diveristy of wetlands. The area of onshore water bodies used to amount to 80 thousand ha in the 50s. Presently, it has reduced to 22 thousand ha. 

Of them, the following are the most important wetlands:

1. Samur-Devechi coast, including shoals, with the total  length 174 km, 3-4 km abroad, and floods and reaches of Agzybir lake (6 thousand ha). These wetlands are stopovers and feeding grounds for migratory geese, teals, sandpipers, herons and glossy ibises. Gallinule,  coot, moor hens,  whyte-eye and other birds are found here throughout a year.

2. Absheron-Gobustan coastal stretch including shoals (5-10 km abroad), lakes and water reservoirs (Boyuk Shor, Krasnoye, Amiradjan, Gaply Gel, Gala, Hodja, Gasan, Mirzalady, etc.), most of which are polluted by oil and waste.

3. The Kura delta and southeastern stretch of the Kura lowland, and adjoining shallow water of the sea. The Kura is the second biggest river draining into the Caspian after the Volga. The area of its delta is 100km2, and of its estuary – 750km2. The Kura delta is located east of the Kura-Araks lowland and is a plain lowering seaward, with poorly developed hydrgraphc network (2 branches and navigation waterways) and absence of lakes. The fore delta is a narrow coastal belt with depths of 10-12m, with a well-marked drop of depths (100m). A shallow (up to 10m) gulf, Zuyd-Ostoviy Kultuk, is located south of the delta. The relief of estuary (fore delta) has numerous banks and ridges. The climate is representative of dry subtropics with long hot summers and moderate-warm winters. The total yearly rainfall ranges from 130 to 252mm depending on locality.

The flow of the Kura is regulated. The hydrological regime is determined by the volume and time of water releases from reservoirs.   

The Reserves “Gyzyl Agaj”, “Shirvan” and “Bandovan” are situated here. These wetlands are places of long stays and considerable accumulations of waterfowls during their migration and wintering, representative stopovers of duck and marine population of coots, nesting grouns of many bird species, particularly, sandpipers, seagulls, cormorants, herons, ibises, ducks, and meadow chickens. Few geese, swans, fish ducks and pelicans, and flamingo - in shallow areas of the sea, are also found here. Farmlands (fields with cereal crops) located in southeastern part on the border with the Lenkeran lowland are feeding grounds for goose, red-breasted goose, etc.

4. Lenkeran coast including shallow waters, 60 km long and 4-5 km across, and waters of the Minor Gyzyl Agadj gulf (8.8 thousands ha) resting and wintering grounds for 27 bird species (mallard, red-crested and red-headed pochardsи, tufted duck, greater scoup and scoup, little and great sanderling, great crested and little grebe, pygmy cormorant, etc.). Great number of birds from the orders passerine, grebes, waders, lamellirostral. Rooks, jackdaw, starling, magpies and species of meadow chickens winter here.

Turkmenistan

Wetlands of Turkmenistan represent a complicated system of interconnected largest gulfs of the Caspian Sea. The following three main wetlands are distinguished: 

1. Central (wetlands of Markov) is a complex system of interconnected largest gulfs of the Caspian Sea with the total area of 220 thousand ha. Of these, the Turkmenbashi (former Krasnovodsk) gulf takes 66%, Balkhash – 17%, North Cheleken – 12%, and Mikhaylovskiy – 5%. During the modern transgression, the areas of these gulfs increased by a factor of 1.5.

The ancient delta of the Amudarya, which brought here a great deal of fertile silt and nutrients, was situated in this system of gulfs in the end of the Tertiary period. That is why the local plant and animal world is richer in comparison with other gulfs of eastern coast. Four species of macrophytes and stonewort, whose biomass varies from 150.0 to 420 thousand tons, enrich these feeding grounds. Zoobenthos is represented by 29 species of worms, crustaceans, mollusks and larvae of insects, which yearly yield the biomass from 107.4 to 159.3 thousand tons. Favorable climatic, hydrological, and food conditions and protection make provision for concentration of huge mass of birds here (129 species from 13 orders). The total number of migrating birds have fallen by a factor of 2 during the past 30 years (general phenomenon for Paleoarctic) and ranges from 5 to 8 m birds, of them more than 350 thousand birds winter here. International resource of stay of migratory birds makes about half a year. 26 bird species have regularly wintered here during the past several years – gallinule, ducks, coots, moor hens and kioriki, and thousand strong colonies of gulls and terns at islands and banks.

Mass feeding of young herrings and mullets occur in all these gulfs. Small non-commercial fish supplement the food base of sturgeons and seals. 26 species of vertebrates listed in the Red Book of Turkmenistan are protected in parts of the wetlands relating to reserves (Khazar state reserve – 8 thousand ha): 2 species of mammals, 21 species of birds, 1 species of reptiles, and 2 species of fish. Of 61 species of occurring flowering plants, 4 are red listed. 

Considering the unique qualities of the system of gulfs, they were included in the special list to the Ramsar Convention as wetlands of international importance, typical for this bio-geographic region and possessing genetic and environmental qualitative diversity of flora and fauna, first of all, waterfowls and shore birds of the West Siberian-Caspian-Nile population. 

2. Northern and southern stretches of wetlands include gulfs, kultuks (deeply jagged shallow bays), lagoons, lakes, shallow waters of the sea, the Atrek delta with the total area of 37 thousand ha. Watering of the delta is accidental and unregulated. Desertification and salinization processes are progressing. Therefore the present vegetation consists of halophytic plants. Riparian forests and shrubs (Salix excelsa, Populus diversifolium), which used to grow here, have been virtually destroyed during the past 50-60 years. Scrubland (Tamarix hohenackerii, T.hispida, T.meyere) has been felled during the past decades for fuel. The substitution of meadow-marshy and floodplain ecosystems by desert ecosystems is the reason for a shift of the wintering grounds of white-fronted and lesser white-fronted geese from the south of the Caspian to the Black Sea. These wetlands attract 30% of the total population of migrating and wintering birds of wetlands with specific diversity of 65% for northern and 78% for southern stretches. Hunting and poaching for waterfowls and shore birds, mainly coot (59%), diving (19%) and river (15%) ducks amounted to 54-60% during the past decade. Presently, if protection of brood stocks of these birds at the protected Central part continues, the resource of game birds is sufficient for rational use at the remaining part of the coast, and if poaching control is successful then this resource can be increased.

The northern and southern stretches also serve as wintering grounds for almost all fish species, particularly in lower reaches of the Atrek, at the border with Iran. 

I.R. Iran

2.1.2.1. Importance of wetlands

Wetlands are distinguished with the highest diversity of habitats and their extreme dynamics. All wetlands of the Caspian play an important role as stations of breeding, nesting, molting, and resting of waterfowls and shore birds, and other representatives of the wildlife.

Delta branches, channel and navigable waterways serves as spawning grounds and migration routes of commercial fluvial, migratory and semidiadromous fish. 

Underwater meadows of shallow waters and fore deltas of rivers serve as feeding grounds for young fish.

The vegetation of wetlands has no zonal analogues and is distinguished with a high level of specific diversity. It surpass all other types of shores by productivity of phytomass by a factor of 5-20.

The vegetation of delta plains is the most valuable and productive pastures and grassland of the region.

2.1.2.2. Valuable habitats

Only the wetlands of the Volga delta within the Astrakhan biosphere reserve have the status of international wetlands in compliance with the Ramsar Convention of the UN. The importance of other wetlands of the Caspian is not less, though, their area and qualitative indicators of biodiversity are lower. Hence, one of the goals of the Regional plan is to provide them with a definite status depending on their importance and value of resources. 

2.1.3. Onshore habitats

The diversity of coastal habitats is a function of natural and climatic conditions of their formation and the genesis.

The habitats of coastal lowlands are genetically related to the sea. During century-long transgressions and regressions of the sea, they used to dry out and become flooded. Therefore they are distinguished with spatial and temporal instability and a low level of specific diversity of endemic species. Delta plains are an exception. Special conditions facilitating diversity of biota have formed there due to over-deposition of solid and nutrient runoffs from vast expanses of river catchment areas. Delta habitats in upper reaches of deltas dry and desertify under conditions of regulated flow and development of irrigated farming. Southwestern and southern shores of the Caspian are surrounded b the Caucasus and Elburz Mountains. They enjoy favorable conditions of subtopic climate. Local habitats are characterized by high diversity of flora and fauna and their high endemism.

Since, thus far, no classification has been developed for regional coastal habitats, their preliminary inventory is carried out by major types within the borders of the countries.

2.1.3.1 Habitats of deserts

Northeastern coast of the Caspian Sea (from the river Terek to the river Atrek) is located in the desert zone, and southwestern coast in the zone of subtropics (fig. 1-3).

The following types of habitat are distinguished within the desert zone:

· Flat and elevated plains with zonal brown and gray-brown soils and halfshrub vegetation;

· Lowlands with salinas and salt lakes, and halophytic vegetation;

· Sand masses with psammophyte vegetation;

· Sands and elevations with outcrops and zonal pebbly soils, with shrub-halfshrub vegetation; and

· Lakes and depressions with intrazonal halophytic-meadow vegetation on meadow and marshy soils.

Their spatial distribution depends on the age of marine terraces, type of relief and distance from the sea.

The habitats of northern coast within the Caspian lowland refer to the subzone of northern (Turan) deserts (semideserts). Zonal types consist of communities with predomination of halfshrub wormwood and stepped grass on brown desert soils. Communities of tauric wormwood (Artemisia taurica) with feather grass are of landscape importance at the territory of Russia and in the Volga-Terek interfluve, communities of lerchian wormwood (Artemisia lerchiana), black wormwood (A.pauciflora) and feather grass (Stipa sareptana) and yerkek (Agropuron fragile) - at the territory of Kazakhstan, in the Volga-Ural-Emba interfluve. Zonal types form complexes with coastal solonchaks, representative for the Caspian region, and associated with microsinks and depressions, with communities of perennial (anabasis salsa, Artiplex cana, spcies of Kalidium) and annual (Climacoptere brachyata, Salsola foliosa) saltwort.

A complex (mosaic) nature of habitats is typical for Late Khvalyn terraces. Psammophyte scrub communities (Calligonum aphyllum, Tamarix ramosissima) with grass (Leymus racemosus, Agropyron fragile) and sandy wormwood (Artemisia arenaria) are wide spread on sand massifs. Sands are loose due to overgrazing and weakly fixed by weed (Achillea micrantha, Euphorbiasaquerianna, Peganum harmala).

The habitats of eastern coast, from the river Emba to the central part of the Mangyshlak peninsula refer to the subzone of middle real deserts. Zonal types of habitats include the communities of white-landed wormwood (Artemisia terrae-albae) on gray-brown desert soils and biyurgun (Anabasis salsa) and tasbiyurgun (Nanophyton erinaceum) on saline stretches. These communities are distinguished with abundance of ephemeral plants and ephemeroids (Pooa bulbosa, Eremopyrum orientale). These habitats are representative of more ancient Early Khvalyn terraces and are far away from the sea. 

Habitats of coastal and marshy solonchaks in combination with salinas and coastal sands predominate in coastal areas on Recent Caspian terraces. Salinas are denuded. Communities with predomination of sarsazan (Halocnemum strobilaceum) and sometimes with sea lavender (Limonium suffruticosum), common Russian thistle (Kalidiium caspicum), and abundance of ephemeral plants (Eremopuruim orienatale, poa bulbosa) form on solonchaks. Waterlogged marshy solonchaks are covered with communities of annual saltworts (Salicornia europaea, Suaeda acuminata, S.prostata, S.salsa) and sea aster (Aster tripolium) and sea lavender (Limonium caspicum). Vegetative cover is sparse on coastal sandy ridges and consists of bushes (Nitraria schoberii, Calligonum aphyllum) and wormwood (Artemisia arenaria, A.monogina, A.terrae-albae).

Zonal types of habitats at the Buzachi peninsula consists of a different set of communities. Communities of white-landed wormwood (Artemisia terrae-albae) and winter fat (Ceratoides papposa) prevail there. Bush communities (Calligonum leucocladum, C.aphyllum, Astargalus Karacugensis, A.ammodendron) with a different set of wormwoods (Artemisia tschernieviana, A.santolona) forms on sands. Coastal solonchaks are characterized by a combination of sarsazan (Hallocnimum strobilaceum), common Russian thistle (Kalidium caspicum) and seepweed (Suaeda physodophora) communities. 

Wormwood (Artemisia terrae-albae), keyruk (Salsola orientalis) and biyurgun(Anabasis salsa) communities are strewn in remote areas of the Buzachi peninsula and on the Tub-Karagan peninsula on gray-brown soils with a different level of salinization. 

The shore of the plateau Mangyshlak is higher that the current level of the Caspian Sea by 80-200m. The coastline is dissected with scarps, cliffs, hills and outcrops of bedrock (chalk, clay). The age of the area and different forms of relief made provision for high diversity of habitats. Wormwood communities (Artemisia gurganica, A.lerchaina, A.terrae-albae) on sandy gray-brown soils are of high landscape significance. Biyurgun (Anabasis salsa, A.brachyata), tasbiyurgun (Nanaphyton erinacium) keyruk (Salsola orientalis), and boyalych (Salsola arbuscula) communities are spread over loamy-pebbly saline forms of these soils. And glorybind (Convolvulus fruticosus) and pea shrub (Aragana glandiflora) communities are strewn over outcrops. 

At southern stretch of the Mangyshlak peninsula, the Kenderly-Kayasan plateau represents a transition zone from middle to southern deserts stretching to the Elburz Mountains in Iran. As distinct from northern and central part of the Mangyshlak peninsula, the zonal habitats are associated with southern Turanian type of Kermrood wormwood (Artemisia Kemrudica) in combination with haloxylon (Haloxylon aphyllum). Tetyr (Salsola gemascens) and species of biyurgun (Anabsis brachyata, A.salsa) dominate on solonchaks and saline zonal soils. Group of bushes (Atraphaxis replicata, Rhamnus sintensii, Caragana grandiflora, Convolvulus fruticosus) are associated with outcrops. 

As distinct from the Caspian lowland, the flora of Mangyshlak is richer.

The Turkmenistan coast starts from the Kara-Bogaz-Gol gulf, a huge denuded saline, in the north. Southward it is substituted by a massif of hilly-ridgy sands with psammophyte bushes (Calligonum lucocladum, Ammodendron conollui, Ephedra strobelaceae) with wormwood (Artemisia kelleri, A.santolina), sedge (Carex physodes), and haloxylon (Halaxylon aphyllum). Communities of boyalych (Salsola arbuscula) with wormwood form on shallow flatland sands along the coastline. Keyruk (Salsola orientalis) communities with Kemrud wormwood (Artemisia Kemrudica) form on zonal gray-brown saline soils.  

Glasswort (Salicornia europaea), seepweed (Suaeda arcuata) and sarsazan (Halocnemum strobilaceum) communities prevail on coastal solonchaks in combination with sparse bushes (Salsols richteri, Ammendendron konolyi) on sand coastal hills. 

Annual saltwort-arboreal saltwort (Salsola dendroides, Climacoptera lanata, Gamanthus gamocarpus) communities predominated in southern part of the coast. Salt stachys (Halostachys caspica), tamarix (Tamarix leptostachys, T.hispida), sarsazan (Halocnemum strobelaceum) with annual saltwart prevail on ancient floodplains terraces of the river Atrek.

Two species of amphibians (green toad –Bufo virdis) and lake frog (Rana ridibunda) and 22 species of reptiles inhabit these areas. Flat relief, heavy salinization of soils, presence of big network of salinas with depauperate vegetation, sharp continental climate are the reasons of poor batracho- and herpetofauna. 

Distribution of reptiles in lowland habitats is uneven. The highest specific diversity is representative of valleys and river deltas.

Mammals of the northeastern coast include more than 60 species. However, their distribution as well as that of other land invertebrates is limited to the belt, which is subject to regular flooding. 

Racoon (Nyctereutes procyonoides) (up to 1 thousand animals), wild boar (Sus scrofa) (up to 250-300 animals) are common in the areas adjacent to the deltas of the Volga and the Ural. Musk beaver (Ondatra zibethicus) has recently become abundant. In wintertime, fox (Vulpes vulpes) and wolf (Canis lupus) occur in reed beds. Saiga (Saiga tatarica) is sometimes also found there. 

Fox, steppe ferret (Mustela eversmani), wolf, saiga and Eversman’s hamster (Allocricetulus eversmanni) are the most numerous species of land communities. 

Fox, steppe ferret and saiga refer to commercial species. Wild boar, musk beaver and racoon, whose habitats are localized, occur more rarely.

Such endemic species as long-spined hedgehog (Erenaceus aethyopicus), Asia ram (Ovis orientalis) and Bobrinkiy’s bat (Eptesicus borbinskoi) range in this region. However, in general, the population of mammals in desert landscapes of the Caspian region is rather small due to severe weather conditions. 

2.1.3.2. Habitats of Subtropics

Southern Iranian coast consists of a narrow streak of the South Caspian and Gorgan-Atrek lowlands, which gradually shade into piedmont plains, low mountain relief and foothills of the Elburz Mountains. 

The climate of the coast is representative of humid subtropics with a high level of rainfall (up to 1500mm) and snow free, frost-free winters. In eastern part, on the Gorgan-Atrek lowland, the climate quickly changes into dry subtropical one, representative of southwestern Turkmentistan (rainfall is lower by a factor of 10).

Lowland coastal areas are almost entirely cultivated. Natural habitats have preserved only in places. These are ephemeral-grass and ephemeral-saltwort coastal subtropical meadows on meadow solonchaks and grassy marshes (Pharmites australis) supplanted in piedmonts by thickets of bushes on lowlands, and humid broad-leaved forests of Girkan type at northern macroversant of the Elburz mountain. The main forest forming species include chestnut oak (Quercus castaneifolia), ironwood (Parrotia persica), hornbeam (Carpimis betulus), elm (Ulmus scarba), and zelkova (Zelcowa carpinfolia). More water-loving species predominate in marshy habitats: alder (Almis barbata, A.subcortata) and wing nut (Pterocarya fraxinifololia). Along with the above, majestic (Acer ingigne) and handsome (A.laetum) maples, ash (Traxinus excelsior), and lime tree (Jilia rubra) occur in river ravines and valleys. Hawthorns (Crataegus pseudomelanocarpa, C.microphylla), medlar (Mespilus germanica), cherry-plum (Prunus divaricata) and lianas such as ivies (Hedera helix, H.pastuchowii), Radde’s bramble (Rubus Raddeanus), wild grapevines (Vitis sylvestris, V.labrusca), clematis (Clematis viticella), etc. are common in underbrush.

In the Lenkeran lowland of Azerbaijan, the Tertiary Girkan forests preserved only at the area of 100 ha. Their dedroflora includes some 150 species, of them 36 are endemic. Lignum vitae, Lenkeran acacia, chestnut oak (Quercus castaneifolia), zelkova (Zelcowa carpinifolia), butcher’s broom (Ruscua hyrcanus), holly (Ikex aquifolium), etc refer to the Tertiary relicts. 

Mixed forests are spread on the coast. The forests with the predomination of lignum vitae occur only to the height of 250m. Ironwood-hornbeam-oak forests substitute them at higher places. Thus far, protection of the tertiary relict forests has not been provided in spite of uniqueness of the flora and its high value. The Girkan reserve comprises only an insignificant area (2906 ha). It is planned to establish a national park, “Talysh” (50000 ha).

The major woodlands have preserved in northern part of the Samur-Devechi lowland on the area of 20000 ha along the Caspian coast (Yalama coast). Fourteen species of Tertiary relikts, 3 endemic species and 16 rare ones occur in these forests. Logging, grazing and uprooting has considerably disturbed indigenous vegetation of these forests. Therefore they are quite scarce and sometimes alternate with bush thickets. Environmental health of forests is unsatisfactory. Diseases and pests are widespread. It is necessary to include this area into the national park “Shakh Dag”. 

2.1.3.3 Importance of onshore habitats

As distinct from offshore habitats, land habitats are characterized by a higher level of biodiversity, flora and fauna, due to specific conditions of coastal microclimate. 

Weakly transformed and undisturbed coastal habitats are benchmarks of landscape and biological diversity of the region and gene pool of many species.

The habitats of old Caspian terraces are the reservations of a big number of endemic species of plants and animals.

Except for resource value, coastal forests (Iran, Azerbaijan, and Russia) also serve as an asylum for wildlife. 

Natural coastal vegetation produces considerable phytomass, reducing emission of CO2 into the air.

2.1.3.4. Valuable habitats

1. Tertiary wide-leaved forests of Girkan type (Iran and Azerbaijan) as reservations of endemic dendroflora.

2. Riparian forests of river valleys and deltas serving as water protection

3. Desert ecosystems of ancient marine terraces of the Kenderly-Kayasan plateau and Mangyshlak as habitats of endemic species of flora ad fauna.

4. Undisturbed zonal and intrazonal habitats of subzonal types of deserts and subtropics in all countries as benchmarks of landscape and biological diversity.

2.1.4 Recommended actions

There is a need for adequate knowledge about diversity of types of habitats, their functional importance and precise boundaries for implementation of the regional habitat protection plan for the Caspian region.

The habitat inventory should provide a basis for adoption of decisions at different levels of management and development of corresponding measures.

The habitat inventory is a dynamic process beginning from organization of available information with following addition of new data. 

Both at regional and national levels, the habitat inventory will require collection of information including special researches and analyses of results for identification of trends of development of negative processes and an assessment of efficiency of actions.

At the regional level, the habitat inventory includes the following stages of implementation:

1. Development of a habitat inventory plan (stages, personnel, equipment, software, etc.);

2. Classification of habitats on the basis of unified methodology and compliance of classifications at the regional and national levels for data comparability;

3. Inventory of types of habitats in compliance with the classification and in view of needed parameters and criteria (Table 2-2); and

4. Development of criteria for ranking and prioritization of habitats that need protection. 

2.2. Habitat Monitoring

Establishment of trends of qualitative and quantitative changes in environmental conditions of habitats, biodiversity and resources is an important instrument for effective management and control at local, national and regional levels. Monitoring programs are developed for this purpose, which should provide unbiased information needed to address environmental problems and attract attention of the public.

The national action plans for protection of habitat of the Caspian Sea contain no information on monitoring programs implemented in the littoral states. This proves that there is no traditional integrated monitoring in the region.

Under the Soviets, KaspNIRKH in Russia used to conduct monitoring of ichthyofauna, particularly of sturgeons and their habitats. All countries that have marine and coastal habitats (Russia, Azerbaijan and Turkmenistan) constantly carry out monitoring in reserves in compliance with the program “Chronicle of nature”. Permanent monitoring has also been implemented in the Kazakhstan sector of the Caspian Sea since 1994 because of oil exploration at the shelf of the North Caspian. The goal of this monitoring is to determine changes of the environment resulting from oil exploration. Monitoring of impact of Agip is implemented in accordance with a special program agreed with MNR and EP SC prior to and after main phases of operations. The program also includes a baseline study to determine the current state of components of biota and abiotic environment including the existing level of historical chemical pollution. The monitoring is implemented in line with international standards at permanent observation stations in different seasons allowing for an assessment of dynamics of studied parameters. Compliance monitoring to control conformity with standards of emissions into the air and discharges of effluents into the sea is implemented in addition to the environmental monitoring. Similar industrial monitoring is conducted by Tengiz-Chevron at the Tengiz oil field.

Since monitoring programs of oil companies comprise only the areas that are in the sphere of their interests, it is impossible to obtain a comprehensive picture of the state of habitats. It is necessary to implement an independent program of regional monitoring, which will allow for identifying and preventing modern trends of negative processes. 

The regional monitoring program should be developed by the CEP with participation of all littoral states.

The regional monitoring program should encompass the following aspects:

· A network of monitoring stations should comprise all major types of marine and coastal habitats;

· The methodology should be agreed with all monitoring programs operating within the region in order to obtain comparable data;

· Findings should be incorporated into open GIS, which will be regularly updated and upgraded;

· Establishment of an analytical center for data management, which will prepare yearly reports;

· Development of methodological guidelines for monitoring of habitats;

· Workshops, training and meetings; and

· Attraction of additional national and international resources for the implementation of the program.   

3.SPECIES CONSERVATION IN HABITATS OF THE CASPIAN REGION

3.1. Review the status of species

3.1.1. Marine habitats 

3.1.1.1. Flora

Flora of marine habitats combines 2 major groups of superior and inferior plants: phytoplankton and phytobenthos. Generally, Caspian sea differs from the other water bodies of Eurasia by poor flora and simple spatial scheme of benthos communities.

Phytoplankton. Species structure of plankton micro-algae includes over 449 species, varieties and forms (Cyanophyta — 90, Chrysophyta — 1, Bacillariophyta — 149, Pyrrophyta — 58 Euglenophyta — 7, Chlorophyta — 138). However, despite the systematic variety, major role in phytoplankton plays small number of species. Only diatom group has endemic species and forms, 14 species.

Phytoplankton is dominated with freshwater and saltwater complexes. Diatoms are the most prevailing in water area. Cyanobacteria and green algae are confined to shallow waters, mainly of pre-estuary zone of Volga and Ural. Pyrophytoes mainly locate in deep-sea areas, where water salinity level is increased. In separate years there are goldish algae in the outlet of fish bypass channels.  Euglenas are spread only in desalinated sea regions. Unlike the previous low-flow period, in 1986–1994 the qualitative structure of phytoplankton was replenished with species, already met in 50-60.

Phytobenthos. Caspian Sea is known with 87 species of micro-phytos, relating to 5 types, 8 classes, 17 orders, 24 families and 45 genuses. Especially rich with representatives are families of Cladophoraceae (11), Characeae (11) and Ulvaceae (10). The richest is genus of Enteromorpha - 9. The core of Caspian algae-flora is green algae (species of Enteromorpha, Cladophora, Ulotrix), which indicate desalination of water body. However, the leading group is prevailing with red algae of marine origin (species of Ceramium, Polysiphonia), which allows considering marine flora as marine-brackish one.
The Northern Caspian is prevailing with green algae and marine grasses (superior plants), Middle and Southern – with green and red algae. Algae flora of Caspian Sea has Atlantic origin. The bulk of species, met in Caspian, is spread in Atlantic Ocean (79,3%), it has almost the same number of species similar with Black Sea flora (77,8%), lower with Mediterranean Sea flora (63,5%). Upon geographic structure Caspian Sea flora is widely boreal. High percentage of endemics (8 species and 2 genus) is an evidence of originality of Caspian flora.

Practically full inventory was implemented for Caspian flora. The dynamics of environmental groups of species (freshwater, saltishwater and marine) was studied insufficiently, due to sea level fluctuations and the volume of river flowing in, especially of Volga and Ural. The most completely Northern Caspian flora had been studied..

3.1.1.2. Fauna

According to the summary of L.Zenkevich (1963), Caspian is inhabited with 718 various species: 62 species of protozoa, 397 – invertebrates, 79 – vertebrates and 170 species of parasticals. 46% of these species are Caspian endemics, 66% are originated from neighboring south seas, 4,4% has an Atlantic and Mediterranean origin and 3% - Arctic one. Fauna of Arctic origin is presented by: 1 species of Polychaeta, 1 of Copepoda, 4 of Mysidacea, 1 of Isopoda, 4 of Amphipoda, 2 fish species, 1 species of mammals. The biggest number of species presents Fishes and Crustacea.

Zooplankton. Species composition of Northern Caspian zooplankton is counted about 200 various species. In the Middle Caspian the qualitative structure of zooplankton is less various – about 60 species. The most variety is presented by Infusoria (over 70 species). The less various are following on their presence the species of: Rotatoria (>50), Cladocera ((30) и Copepoda (>20). In the period of reproduction of benthic organizms, the important contribution into biodiversity of phytoplankton communities belongs to meroplankton, represented mainly by larvae of bivalves and Crustacea. As moving from north to south it may be observed change of complexes of organizms from saltishwater to eurygallin and marine. Caspian zooplankton includes 21 endemic species.

Zoobenthos. Caspian has about 380 species of benthic organizms, owned by autochthonous, Mediterranean, Arctic and freshwater complexes. Their vast majority is met in Northern and Middle Caspian. Crustacea (143 species), mollusca (106) and worms (96) is mostly presented due to species number and biomass.

The characters of Caspian benthos fauna are:

1. Poor species number and variety by origin;

2. High level of endemism of 190 species (46% - Caspian endemics);

3. Predominance of species of autochthonous complex (3/4 of total species);

4. Intensive speciation (reflected by modern composition of Mysidacea, Cumacea, amphipoda (Amphipoda), Cardiidae, Dreissena (Kasymov, 1987).

The main character of benthos fauna is predomination of species of autochthonous complex, which makes ¾ of total species of the Caspian benthos fauna. So, from 81 species of gastropoda molluscs 100 % is referred to autochthonous complex, and 22 from 25 bivalves are also referred to autochthons. There are also 6 species of pearlworts (1 is autochthonous), 8 species of chironomids, 5(2) of decapods, 2 (1) of Isopoda, 73 (68) of Amphipoda, 18 (18) of Cumacea, 20 (16) of Mysidacea, 23 (23) of Ostracoda, 2 species of barnacles, 3 (3) of leech, 8 of Olygochaeta, 7 (4) of Polychaeta, 52 (35) of coelelminth, 1 species of Campanula, 1 (1) of Nemertinea, 25 (18) of Turbellaria, 5 (3) of Gydrozoa, 1 (1) of Chilopoda and 13 (13 are autochthonous) species of Foraminifera.

Variety of benthic fauna species increases from Northern Caspian to Middle (and Southern) Caspian mainly due to enlargement of the number of autochthonous species and appearance of Arctic originated species. 

Increase of Caspian Sea level and its water desalination changed the qualitative composition and quantitative indexes of water life. Significance of organisms of freshwater and saltish water complexes has increased in the whole sea regions. 

Ichthyofauna. By various assessments, ichthyofauna of Caspian Sea counts from 124 to 156 species and subspecies of fishes (Caspian Sean, 1989). Not less than 76 species and 47 subspecies, referring to 17 families inhabit directly in sea area. By the number of forms (species and subspecies) head place in Caspian Sea belongs to representatives of carp family (42 species and subspecies), bullheads (32-35), herrings (18), which make over 75% of ichthyofauna (Kazancheev, 1981). 

Caspian Sea fishes pertain to the following 4 eco-biological groups:

· Riverine (freshwater) species. These species inhabit in freshwater lower rivers and deltas basins. The group includes: pike (Esox lucius), red-eye (Scardinius eruthrophthalmus), tench (Tinca tinca), bleak (Alburnus alburnus), crucian (Carassius carassius), cat-fish (Silurus glanis), bullheads (Gobitis taenia, G. aurata, G. caspia, Misgurnus fossilis), perch (Perca fluviatilis), burbot (Lota lota), stickleback (Pungitius platygaster) and other freshwater fishes (Kazancheev, 1981).

· Anadromous fishes. Before pubescence these fishes inhabit in sea, and for reproduction they migrate up-stream, moving off estuary and using certain sections of channels and riverbeds for spawning. These species are referred: Caspian lamprey (Caspyomyzon wagneri), all Caspian salmons (Salmonidae), all Caspian sturgeons (Acipenseridae), except sterlet, Volga herring (Alosa kessleri volgensis) and black-back herring (Alosa kessleri kessleri), Asp common (Aspius aspius), barbels (Barbus brachycerphalus caspicus, B. capito), Caspian small fish (Vimba vimba perca), Black Sea roach (Rutilus frisii Kutum), Danubian bleak (Chalcaburnus chalcoides).  

· Semi-anadromous fishes — These fishes feed in desalinated sea zones, and spawn in back-waters of river deltas, formed during floods. Typical representatives of semi-anadromous groups are: bream (Abramis brama orientalis), vobla (Rutilus rutilus caspicus), sazan (Cyprinus carpio), riverine zander (Stizostedion lucioperca), and Danubian bream (Abramis sapa), Ziege (Pelecus cultratus) and some others species.

· Sea fishes — All life cycle of these fishes passes in the Caspian Sea. Marine species include whole 3 species of sprat - sprat (Clupeonella delicatula), bigeye sprat (Clupeonella grimmi) and khamsa (anchovy sprat) (Clupeonella engrauliformis); Caspian shad (Alosa caspia caspia), bigeye shad (A.saposchnikowii), Dolginsk herring (A.brashnikowiii); majority of Caspian bullheads (Gobiidae), silversides (Atherina mochon pontica), grey mullet’s  - Ceaping grey and Golden grey mullet (L.saliens Risso, Liza auratus Risso), and also sea zander (Stizostedion  marina).

About 20 – 30 species are commercially valuable. It is mainly the representatives of sturgeons (Acipenseridae), salmons (Salmonidae), herrings (Clupeidae) and carps (Cyprinidae).   

Distinguishing feature of Caspian ichthyofauna is high endemism, observed from genus category to subspecies level. By Kazancheev data (1981), the number of endemics on genus level makes 8,2% (4 genus), species — 43,6% (31 species), subspecies — 100% (45 subspecies). Maximum quantity of endemic forms pertains to families of herrings and bullhead fishes, though they are also present in another systematic groups. It is marked ponto-Caspian-Aral and proper Caspian endemics.

On Zenkevich data (1963), endemics of ponto-Caspian-Aral region are 11 genus from 38 endemics (Caspiomyzon, Caspiolosa, Neogobius, Vesogobius, Pterogobius, Asra, Caspiosoma, Hyrcanogobius, Benthophiloides, Bwnthophilus, Anatrirostrum); 3 genuses (Caspiomyzon, Asra, Anatirostrum) and 22 species inhabit only in Caspian. Active processes of speciation in Caspian Sea are connected with early segregation from Global Ocean, particular hydro-geological conditions in geological past and multiple transgressions and regressions.

Mammals. The only representative of marine fauna of mammals is Caspian Phoca (Phoca caspica). Total number of seal population presently makes up not more than 500 thousands. Spacial distribution of seals is conditioned by seasonal migrations. Natural factors, liming number of species includes: comparatively late female puberty (5–6 years), state of forage resources, parasitic diseases and, predation (wolf) in appreciably lesser degree. Wintertime, on ice they whelp, copulate and shed hairs. Summertime seals migrate for fattening to Middle and Southern Caspian. Certain part of shoal remains in the Northern Caspian.

Last studies determined that modern (New Caspian) sea transgression had reflected on the qualitative and quantitative composition of communities of plankton, benthos and ichthyofauna. Obtained data are incomplete, and insufficient for prognostication trends of marine biota development.

Habitats of migrating species (fodder, reproductive etc) and the role of environmental factors in providing optimal conditions of vital functions, with consideration of modern natural and anthropogenic-stimulating processes were not studied sufficiently.

Presently, there is no full picture on taxonomic composition of various species groups of flora and fauna, as within the Sea (regional level), so on its main subdivisions of Northern, Middle and Southern Caspian. Information, based on national sectors is need to be coordinated and corrected. It especially refers to ichthyofauna species, since on various estimates it has from 124 to 156 species, and there is no valid data about separate species; for example, from 43 endemics, the updated information about 15 species is absent.

3.1.2. Wetlands

Wetland habitats of the region differ by the greatest species diversity of flora and fauna, compound spacial structure of habitats.

In consequence of youth and over-dynamism of habitats, the presence of endemic species of flora is limited in them. Wetlands are characterized by maximum species’ richness of ornithofauna and great number of migrating bird species in certain seasons.

For example, let’s give a description of biodiversity of main regional wetlands.

Volga delta’s wetlands (Russia) within the Astrakhan National biosphere preservation have an international status in accordance with Ramsar Convention of UN. Here it was recorded about 250 species of superior plants, 3 species of Amphibians, 4 species of Reptiles, about 50 species of mammals and 250 bird species. Red Book is registered 26 bird species; there are no rare endemics among other animals. Rare plants mainly include species in adjoining habitat areas, with no endemics amongst.

Ural delta’s wetlands (Kazakhstan) still have no status. Flora amounts approximately 100 superior plants, 4 of which are registered in the Red Book of Kazakhstan. There are about 300 migrating and over 80 nesting bird species there, 23 ones are registered in the Red Book of Kazakhstan and over 100 ones are rare; besides that, there are 2 species of Amphibias, 5 Reptiles, and about 30 mammal species.

Wetlands of Turkmenistan (Bay system) have international status of grounds, typical to this bio-geographic region and possessing genetically qualitative diversity of flora and fauna, mainly of West Siberian-Caspian-Nile populations of water-fowls and pre-water birds. There are 120 bird species from 13 orders here, 21 ones are registered in the Red Book of Turkmenistan. Migrating bird species may be from 5 to 8 mln., over 350 thousands from which are wintering. 

Wetlands flora is presented by 61 species of superior plants, 4 of which are in the Red Book. Vertebrates are numbered by over 30 species; 2 species of mammals, 2 of fishes and 1 of Reptiles are in the Red Book of Turkmenistan.

Wetlands of Azerbaijan do not have an international status. There are 302 bird species here, including 43 waterfowls, 109 pre-water and 156 land species.

Wetlands the same as sea habitats have suffered recently from significant changes due to water level increase. Despite that all wetlands had nearly full species inventory, sea transgression’s consequences practically were not considered.

Lots of wetlands do not have a definite status, and, accordingly, lack of boundaries, protection regime and use. Some wetlands are partially under the protection of existent preservations. For sustainable functioning of these unique habitats it is necessary to decide on national levels the questions of their status, boundaries and management.

3.1.3. Coastal habitats

RUSSIA
Russian Caspian coastal flora includes 2665 species, referring to 784 genuses of 145 families. Main role in flora formation belongs to 10 leading families, which include 1616 species or 61% of common structure. By presence of first 5 leading families Russian Caspian coastal flora is close to deserts’ flora of former USSR, but slightly differs in progression.  While desert flora’s 2 place is occupied by Fabaceae family, Pre-Caspian has Poaceae. All other families are placed in similar order.

Separate landscape regions differ by floristic richness. On preliminary counting, maximum species number - 1432 or 54% of flora - is displayed on the territory, which includes seaside of Kalmykia and coastal zone of Dagestan. Significant number of 820 species or 31% of flora is registered in delta of Volga and adjoining regions. Pre-Caspian area of Kalmykia has 384 species or 14% of whole flora, in delta of Samur there are 251 species or 9% of flora.

Floristic inventory of phytocenosises, typical for Terek-Kum sands had displayed 668 species of superior plants; mesophyll phytocenosises of coastal zone of Kizlar Bay had shown 440 species.

Invertebrates make gigantic unique group without duplicates in species diversity and quantity. Presently, it is impossible to give integrated assessment of invertebrates diversity in the region. 

Vertebrates. Northern-Western and Northern Caspian coastal zones are characterized by relatively high species diversity of vertebrates fauna. Here there are (on permanent or temporary basis) 3 species of Amphibia, 38 of Reptiles, about 260 bird species, 74 mammal species.

The region is rich with endemics (over 60 species and forms, distributed exclusively there), but the main feature of fauna is its complexity. There is mainly Mesophyll species of European origin and Holarctic species. Caspian coastal zone is one of the main flyways for birds.

Reptiles. Region herpetofauna is diverse (Paraskiv, 1956; Borkin, Darevski, 1987), but performed only by xerophilous species, populating in arid (desert and semi-desert) habitats outside the flood zone and coastal reeds. General number of species is 38: 4 turtle species (Testudinidae), 16 lizard species and 18 snakes.

Birds. Approximate list of species in region includes 255 representatives of 18 classes. With consideration of migratory birds general species number may be rather increased.

Among nesting birds (146 species, 57 % of general number) the most prevailing is the group of wetland complex (127 species, 87%): toadstools, paddle-legged, herons and bitterns, flamingos, gooses, sandpipers and Water rails, gulls etc. 110 species (43 %) are met only during migration.

While wintering, ornithofauna is regularly presented only by 12 species, with addition of 17 settled species (29 species or 11.3 % total). In soft winters birds composition becomes more extensive due to several water-fowl species.

Mammals. Generally in region, it is registered 74 mammal species, referring to 7 orders: 5 species of insectivore, 11 Cheiroptera species, 18 Carnivora species, 1 perissodactyl, 4 artiodactyl, 32 Rodents and 2 hares.

Xerophilous species prevail among mammals (Bobrov, Neronov, 1988), preferring steppe, semi-desert and desert habitats.  Numerous (background) species are the representatives of Rodents, hares (Mammals of Russian fauna…, 1995; Mammals of Kazakhstan, 1969-1985) and range of mesophyll and xerophilous predators. The most typical are lepus (Lepus capensis), jerboas (Dipodidae), sandpipers (Gerbilinae), from Carnivora – wolf (Canis lupus) and corsac (Vulpes corsac), from Ungulata – saiga (Saiga tatarica). In Northern Caspian there are 3 flocks of saiga (Saiga tatarica): Ustyurt (between Caspian and Aral), Guryev (interfluve of Volga and Ural), Kakmyk troop (territory of Kalmykia). After ban for preying saiga (1991), its number increased to 300 thousands. Decrease of sheep breeding pressure in last years was positive for increase the number of saiga.

Partial expansion of mammal species, including commercial ones, is tightly connected with coastal line of bushes and reeds. These species include cabane (Sus scrofa), red deer (Cervus elaphus), cane cat (Felis chaus), otter (Lutra lutra), European mink (Mustela lutreola), racoon (Procion lotor) acclimatized species — musk-rat (Ondatra zibethicus), water-vole (Arvicola terrestris) etc. (11 species - about 15 % of teriofauna total).

KAZAKHSTAN

At relative diversity of fauna, Kazakhstan Pre-Caspian desert is inhabited with 56 mammal species, 278 birds species and 18 Amphibia and Reptile species, lots of animal species are rare and endangered, requiring careful attitude. 

Caspian teriofauna is rather diverse and runs to 56 species, 7 of which are rare and endangered, and listed in the Red Book of Kazakhstan. 5 species are considered as numerous (fox, steppe polecat, wolf, saiga and Eversmann’s hamster), over 30 species are usual in region, and the small number of remaining ones can be met in desert landscapes of Pre-Caspian. It is important to notice, that endemic species inhabit there, such as: long-quill hedgehog, Usyurt argali, ratel and Bat of Bobrinski. Base of teriofauna, in relation to zoo-geography, is created by desert species, which are more than 30 there, including 12 species prevalent in Kazakhstan. Ustyurt moufflon is widespread within Mangistau region – single species of Kazakhstan argali, inhabited in desert of abrupt continental climate; its number fluctuating within 5,5-6 thousands.

Northern Caspian coastal zone is presently kept by 278 birds species, with 110 nesting, 76 wintering and 92 migrating ones.

From 36 birds species, registered in the Red Book of Kazakhstan, only 8 ones are usual and numerous (pink pelican up to 2 thousand species, small egret 1-1,5 thsnd., Glossy ibis up to 0,5 thsnd., flamingo to 35 thsnd., erne while wintering – up to 350 species, blackhead Caspian gull to 2-2,5 thsnd., little bustard on transit - up to 1 thousand). Other species are either rare encountered (yellow heron, black stork, red-crop brand goose, small swan, whiteeye bluebill, black scoter, White-headed duck, fish-hawk, darter, dwarf eagle, golden eagle, peregrin, Siberian crane, bustard and eagle-owl), or their number not much than few dozens of species.

Northern-Eastern Caspian coasts are involved into the seasonal migrations of all populations of Kazakhstan flamingoes (up to 35 thsnd.), which are mostly concentrated in area of Komsomolets Bay and Mertvi Kultuk and Kaidak islands. 

AZERBAIJAN

Azerbaijan flora has representatives of various habitat types – Caucasian, xerophilous, ancient forest, steppe, desert and adventive. Representatives of ancient forest type are widespread in Lenkoran lowland, steppe – at Kura-Arax lowland. Desert and adventive habitat types are low presented. Flora is performed by almost all large-scale plant taxons – algae, mosses, ferns, gymnosperms and angiosperms.

From 4500  superior plant species, registered in country, coastal zone is inhabited by approximately 1000 species, including significant number of endemic and relic.  Tertiary relics include lignum vitae, Lenkoran acacia, chestnut oak, zelkova, Caucasian persimmon, butcher's-broom, box-tree, danaia, winterberry etc.

Over 100 species require special protection regime. Only 50 rare and endangered species are included into the Red Book of Azerbaijan.

Fauna diversity assessment of invertebrates was not held completely, insects are its basis. Coastal zone is registered: 189 insect species, including butterflies – 22, bees – 14, wasps – 20, beatles – 23, Aphididae – 25, bugs – 12, flies – 12, Brachonida – 48, dragonflies, ants, thermits, leaf insects, embia, leafhoppers – 1 species of each, mantises, earwigs – 2 of each, orthopterous – 3 species. There are also 91 species of Arachnida, including ticks – 45, spiders – 42, phalangers – 3, scorpion – 1.

Herpetofauna of coastal habitats includes 9 species of Amphibia and 49 Reptile species, referring to 2 subclasses (Squamate and turtles) and 3 orders (freshwater turtles, lizards and snakes).

Ornithofauna of sea and coastal habitats of Azerbaijanian sector of Caspian is performed by 302 bird species, including 43 waterfowls, 109 pre-water and 156 land species. 

Coastal habitats are inhabited by 45 mammal species, including: Pinnipedia – 1, insectivorous – 5 species, Cheiroptera – 6, Rodents – 16, hares – 2, predators – 12 and Artiodactyla – 2 species.

TURKMENISTAN

Coastal flora is poor and has about 100 species. Leading families are: Chenopodiaceae, Poaceae, Asteraceae, Polygonaceae, Juncaceae, Borraginaceae, Tamaricaceae, Nitrariaceae, Frankeniaceae. Originality of flora is marked by   presence of narrow-local, endemic and rare planst: Tamarix Komarovii, Salsola transchyrcana, Climacoptera czekekenica, Iljinia regelii, Jurinea Karabugasica. Last two species may be observed on north spit of Kara-Bogaz-Gol Bay. In the region of Turkmenbashi river there is Tamarix Komarovii, and on the outlet of cank there are Reamuria tatarica, Lasipogon muscoides. In Red Book of Turkmenistan 4 superior plants are registered (Climacoptera czelekenica, Salsola transchyrcanica, Lasipogon muscoides, Jurinea Karabugasica) and one species of lichen (Teloschistes lacunosus).

Entomofauna is low studied and does not contain integrated summaries. The main species are: dragonflies (Odonata), orthopterous (Orthoptera), Homoptera (Homoptera), beetles (Coleoptera), lepidoptera (Lepidoptera), Neuroptera (Himenoptera) and Diptera (Diptera).

There are 2 Amphibia and 38 Reptile species. Fauna of mammals includes 79 species, referring to 54 genuses and 22 families, 3 of them are in the Red Book: otter, deer and Indian porcupine.

Coastal ornithofauna consists of 310 species. The most numerous are orders of passerine, ancient birds of prey, sandpiper and gooses.

IRAN

Iranian sector of Caspian Sea, including the coastal zone, has 751 animal and 1155 plant species.

Land habitats are registered by 64 mammal species, 10 of which (15,63%) are protected and 1 (0,81%) is endangered species.

Ornithofauna consists of 296 species, 61 (20,61%) of which are preserved, 11 (3,79%) endangered species.

Reptiles run to 32 species, only 2 of which are preserved. From 15 Amphibia species only 2 are under preservation.

Entomofauna is not studied sufficiently, upon preliminary calculations is performed by 707 species.

Flora is run to 1155 species, 179 of which are rare, 942 endemics and 6 extinct.
3.2. Priority list of endangered species for further preservation activities

3.2.1. Species selection criteria for listing.

1. Environmental status of species.

Species, listed in national and international Red Books and Red List of JUCN.

Grounds for selection: Fact for these species including into the Red Books is an evidence of their limited spreading, rarity and vulnerability.

2. Origins and habitat

There is a significant group of autochthonous species, which are exclusively in Caspian (Atlas of invertebrates of the Caspian Sea, 1968). Among flora species there are tertiary relics with limited habitat.

Grounds for recording: In case of dying-away of these representatives of unique endemic Caspian flora and fauna due to various reasons (destruction of permanent ecotopes and migration habitats, chemical contamination, uncontrolled trading etc.), their following reconstruction would be impossible. In this way, loss of these species will entail irreversible changes in biodiversity of regional ecotopes. Commercial species in this group form irreproducible part of bio-resources of Caspian. Therefore, these species, with distribution limited by Caspian, are the subject for consideration in this section. 

3. Role of species in trophic chains 

Among endemic species, whose distribution is limited by Caspian or its separate areas of water, the group of species may be marked out as playing a main role in forage reserves of commercial species.

Grounds for recording: Dying-away of these species may lead to remarkable reconstruction in communities and whole ecosystem, become negative for commercial and requiring preservation species. Transgression of trophic chains may lead to treat of dying-away of currently safe and sufficiently ample species.

4. Species fragility from the outside species

Considering materials of many years’ development of Mediterranean spacies Mytilaster lineatus (Gmel.) (Bivalvia) and 2 autochthonous species of dreissena (Dreissena caspia (Eichw.) and Delata (Andr.)) (Logvinenko, 1960), whose distribution is limited by shallow waters of Middle and Southern Caspian, it may be stated the fact of complete dying-away of these 2 steno salinity species from the Caspian Sea in 40 years after introduction of zebra mussel (Starobogatov, Andreeva, 1994).

Grounds for recording: Already first analyses of the consequences of Ctenophora (Mnemiopsis leidyi) introduction into the Black Sea showed, that being active predator-zooplankton eater, this organism had become a serious competitor for forage reserves with autochthonous species of the same trophic group, attacking, besides, commercially valuable species of young fishes (Zaitsev, Mamaev, 1997). Recent introduction of Ctenophora into the Caspian Sea (Ushivtsev at alias, 1999; Polianinova at alias, 2000) does not eliminate the possibility that situation may be repeated. Mass distribution of this species right up to Northern Caspian becomes threatening for existence of lots of zooplankton species and a range of fish species – potential sacrifice. Changes in plenty and species stocks of fodder plankton organisms may decrease the number of commercial plankton-eating population and reflect on the number of pelagian predators. While alewife fishes (plankton feeding) have leading position in last years’ catches. (Vlasenko, 1999).

5. Threatened species due to direct and indirect anthropogenic impact 

The main impacts are:

1) Threats for ecotopes:

· undesirable further environment transformation (riverine dams and locks with lack or bad state of the number of fish bypass channels). Grounds for recording: example how group of these risk factors impacts may become the transgression of spawning migrations of sturgeons, which is the main reason of abrupt decrease in natural reproduction of their population;

· Various kinds of contamination, especially oil pollution. Grounds for recording: Risk of oil spill in Northern Caspian is enhanced by presence of long-term ice period, reasoning both usual and under-ice spills. There will be more serious consequences of under-ice spills due to impossibility of their quick elimination, and will adversely affect the most oxygenphilous water life. Amongst this risk group it may be mentioned plankton organisms with lack of rest stages and range of zoo-benthos species, inhabiting in shallow waters and in uprush zone.

2) Treats for species:

· Legal and illegal overfishing of autochthonous commercially valuable species, commercial stocks of which in the final analysis develop an occupational pattern of population in region. Grounds for recording: decrease the number, change of population’s age structure, degradation of reproductive functions, especially of commercial species.

3.2.2. Priority list of endangered species 

Currently, protective status of species based on JUCN categories is determined only in Iran. This work was not implemented in the other Caspian littoral states, therefore category of endangered species include those, recorded in the Red Books. In connection with that, for getting more specific information of priority list of endangered species, it is necessary to conduct the work on their status determination, using JUCN categories. Preliminary records of endangered species are shown in bellow tables 3-1, 3-2.

Table 3-1

List of endangered species of water animals (plankton, benthos)

Explanation to the table:

Prevalence: 

NC — only in Northern Caspian.

NCE — only in east part of Northern Caspian. 

VNC — only in Northern Caspian and undercurrent of Volga.

CNC — all over Caspian, including Northern Caspian. 

CNW — along west coast of Northern Caspian. 

CNCS — all over Caspian (in Northern Caspian only in its salted south part).

CNCSE — all over Caspian (in Northern Caspian only in its salted south and east parts).

PAeCNCS — all over Caspian. In Northern Caspian only in its south parts. Can also be met in one or few Ponto-Azov estuaries. 

Frequency of 

prevalence:             ++++ — massive; +++ — numerous; ++ — moderate; + seldom

Ecology group: 
Zp — zooplankton; Zb — zoobenthos; Nb — nektobenthos; N — nekton; P — parasite

Meaning
     
      Fo — fodder organism for fishes.

Potential treat: 
      LR-Limited range

      Ext — Extinct

      OE — Over- exploitation

      Rar — Rare

     Oil — Potential treat from oil activities

     Inv — Potential treat from Ctenophora Mnemiopsis
	№
	Name of species
	Prevalence
	Prevalence frequency
	Ecology group; meaning
	Meaning
	Potential treat

	
	Cladocera
	
	
	
	
	

	1.
	Polyphemus exiguus G.O. Sars, 1897
	CNCS
	++
	Zp
	-
	Inv, Oil

	2.
	Cercopagis socialis (Grimm, 1874)
	CNCS
	++
	Zp
	-
	Inv, Oil

	3.
	Apagis cylindrata G. Sars, 1902
	CNCS
	++
	Zp
	-
	Inv, Oil

	4.
	Podonevadne camptonyx typica
	NC
	+
	Zp
	-
	Inv, Oil, Rar

	5.
	P. camptonyx similis
	NC
	+
	Zp
	-
	Inv, Oil, Rar

	6.
	P. camptonyx kajdakensis (Tschug.)
	NCE
	+
	Zp
	-
	Inv, Oil, Rar

	7.
	P. camptonyx podonoides (G. Sars)
	CNCSE
	++++
	Zp
	Fo
	Inv, Oil

	8
	Cornigerius maeoticus ssp. hircus (G. Sars, 1902)
	CNC
	+++
	Zp
	Fo
	Inv, Oil

	
	Copepoda
	
	
	
	
	

	9.
	Eurytemora grimmi G. O. Sars, 1897
	PAeCNCS
	+++
	Zp
	Fo
	Inv, Oil

	10
	Halycyclops sarsi Akatova, 1935
	CNC
	++++
	Zp
	Fo
	Inv, Oil

	11
	Paraergasillus rylovi Markewiisch, 1937
	BNC
	++
	P?
	-
	Rar

	
	Mysidacea
	
	
	
	
	

	12
	Schistomysis elegans G. O. Sars, 1907
	NCE
	++
	Nb
	Fo
	Oil

	13
	Paramysis (Mesomysis) incerta (G. O. Sars)
	CNC
	++
	Nb
	Fo
	Oil

	14
	Caspiomysis knipowitschi G. O. Sars, 1907
	CNCS
	++
	Nb
	Fo
	Oil

	
	Cumacea
	
	
	
	
	

	15
	Schizorhynchus knipowitchi (Derjavin, 1912)
	NC
	++++
	Zb
	-
	LR

	16
	Pseudocuma laevis G. O. Sars
	NCNW
	?
	Zb
	-
	LR

	
	Amphipoda
	
	
	
	
	

	18.
	Axelboekia spinosa (G. O. Sars, 1894
	VUCNC
	++
	Zb
	Fo
	Att

	19
	Amathillina affinis G. O (. Sars, 1984
	CNC
	+
	Zb
	Fo
	Att, Rar

	20.
	N. borodini G. O. Sars
	NCE
	+
	Zb
	-
	Rar

	21.
	N. (P.) weidemanni (G. O. Sars, 1896)
	CNC
	++++
	Zb, litt
	Fo
	Oil

	22.
	Pandorites platycheir (G. O. Sars)
	NC
	++++
	Zb, oil
	Fo
	LR

	23
	Corophium nobile G. O. Sars, 1895
	NC (MC)
	++++
	Zb
	Fo
	LR

	
	Acariformes
	
	
	
	
	

	24
	Caspihalacarus oxianus Viets, 1928
	NCEAL
	?
	Zb
	
	LR

	
	Bivalvia
	
	
	
	
	

	25
	Dreissena polymorpha andrusovi (Andr.)
	NC
	+++
	Zb, Fl
	Fo
	LR

	26.
	Didacna trigonoides trigonoides (Pall.)
	NCE
	?
	Zb
	-
	LR

	27.
	Hypanis caspia caspia (Eichw.)
	NCE
	?
	Zb
	-
	LR

	28.
	Hypanis angusticostata polymorpha Logv. et Star., 1967
	NC
	?
	Zb
	-
	LR

	29.
	Hypanis vitrea glabra (Ostr., 1905)
	NC
	?
	Zb
	-
	LR

	30.
	Pirgula uralensis Logv. et Star. Sp. n.
	NCE
	+
	Zb
	-
	LR

	31.
	P. saenkovae Logv. et Star. sp. Nov
	NCE
	++
	Zb
	-
	LR

	
	Pisces, Gobiidae
	
	
	
	
	

	32.
	Benthophylus casachius Rahimov, 1978
	VNCMC
	+
	Fb
	Fo
	LR, RAR

	33.
	Benthiphilus macrocephalus (Pallas, 1787)
	VNCMC
	?
	Fb
	Fo
	LR

	34.
	Hyrcanogobius bergi Iljin, 1928
	NC
	++
	Fb, p
	Fo
	LR



	35.
	Mesogobius nigronotatus (Kessler, 1877)
	NC
	+
	-
	-
	LR, Rar

	36.
	Astacus leptodactylus – Crayfish
	
	
	
	
	


Table 3-2

List of endangered species of flora and fauna

	Name of species
	Russia
	Kazakhstan
	Azerbaijan
	Iran
	Turkmenistan

	Ichthyofauna



	2. Huso husa – Beluga 
	+
	
	
	
	

	3. Acipenser nudiventris – Thorn 
	+
	
	+
	
	+

	4. Acipenser ruthenius - Sterlet 
	+
	+
	
	
	

	5. Acipenser gueldenstadti – Russian sturgeon
	+
	
	
	
	

	6. Acipenser gueldenstadti persicus – Persian sturgeon 
	+
	
	
	
	

	7. Acipenser stellatus - stellate sturgeon 
	+
	
	
	
	

	8. Alosa caspia – Caspian shad  
	+
	
	
	
	

	9. Alosa sapozhnikowii – bigeye shad 
	+
	
	
	
	

	10. Alosa braschnikowii – Caspian  marine herring 
	+
	
	
	
	

	11. Alosa  kessleri - Caspian anadrom herring 
	+
	+
	
	
	+

	12. Clupeonella engrauliformis – Anchovy sprat
	+
	
	
	
	

	13. Salmo trаtta ciscaucasicus - Caspian salmon (bulltrout) 
	+
	+
	
	
	+

	14. Stenodus leucichthys - Inconnu 
	
	+
	
	
	+

	15. Trout
	
	
	+
	
	

	16.South Caspian Danubian bream
	
	
	+
	
	

	17. Marine zander
	
	
	+
	
	

	18. Ziege
	
	
	+
	
	

	19. Caspiomyzon wagneri - Caspian lamprey
	
	+
	+
	
	

	20. Chondrostoma nussus variabele – Volga Nase Sp 
	
	+
	
	
	

	21. Barbus bruchycephalus –Caspian barbell
	
	+
	
	
	

	22. Gobius caspia –Caspian Coach
	
	+
	
	
	

	23. Rutilus frisii Kutum – Kutum
	
	+
	
	
	

	
	
	
	
	
	


	Birds



	20. Curly pelican
	+ 
	
	+
	
	

	21. Pinky pelican
	+
	
	+
	
	

	22. Gannet
	+ 
	
	+
	
	

	23. Flamingo
	
	
	+
	
	

	24. Egyptian heron
	
	
	
	
	

	25. Spoon-bill
	
	
	
	
	

	26. Glossy ibis
	
	
	
	
	

	27. Purple gallinule
	
	
	
	
	+

	28. Siberean crane
	+
	
	+
	
	

	29. Merlin
	+ 
	
	
	
	

	30. Accipiter badius – European Levant sparrow hawk
	
	
	
	
	

	31. Circaetus gallicus (ferox) Gm. - European Short-toed eagle
	
	
	
	
	

	32. Sea-eagle
	
	
	
	
	

	33. Erne
	
	
	
	
	

	34. Marble teal
	
	
	+
	
	+

	35. White-headed duck
	
	
	+
	
	+

	36. Saker falcon
	
	
	
	
	+

	37. Eagle-owl
	
	
	
	
	+

	38. Francolinus francolinus - Francolin
	
	
	
	
	+

	39. Great black-headed gull
	
	
	
	
	+

	40. Lesser white-fronted goose
	
	
	+
	
	+

	41. Tetrax tetrax – Little bustard
	
	
	
	
	+

	42. Otis tarda – Bustard
	
	
	
	
	+

	43. Mute swan
	
	
	+
	
	

	44. Brand goose
	
	
	+
	
	

	45. White-eye pochard
	
	
	+
	
	

	46. Black crane
	
	
	+
	
	

	47. Landrail
	
	
	+
	
	

	48. Double snipe
	
	
	+
	
	

	49. Crane
	
	
	+
	
	

	50. White-tail peewit
	
	
	+
	
	

	51. Fine-beak curlew
	
	
	+
	
	

	Mammals



	52. Caspian seal
	+
	
	+
	
	

	53. Otter
	
	
	
	
	+

	54. Chamois
	
	
	+
	
	+

	55. Ovis orientalis - Муфлон 
	
	
	
	
	

	56. Eptesicus bobrinskoi - Bat of Bobrinksi
	
	
	
	
	

	57. Erinaceus althyopicus – Long-quill hedgehog
	
	
	
	
	

	58. Indian porcupine
	
	
	
	
	


	Flora



	59. Tamarix komarovii – Komarov’s Tamarisk
	
	
	
	
	+

	60. Salsola transchyrcanica
	
	
	
	
	+

	61. Climacoptera czelekenica
	
	
	
	
	+

	62. Iljinia regelii
	
	
	
	
	+

	63. Jurinea Karabugasica
	
	
	
	
	+

	64. Reomuria tatarica – Tatar Reaumuria
	
	
	
	
	+

	65. Lasipogon muscoides
	
	
	
	
	+

	66. Nelumbo nucifera – Nuciferous Lotus (Caspian)
	+
	+
	
	
	

	67. Aldrovandra… - Aldrovanda 
	+
	+
	
	
	

	68. Salvinia natans – Floating Salvinia 
	+
	+
	
	
	

	69. Numpaea alba
	+
	+
	
	
	

	70. Quercus castanifolia – Chestnut leafed Oak 
	
	
	+
	+
	

	71. Zelcowa carpinifolia – Zelkova
	
	
	+
	+
	

	72. Ruscua hurcanus – Butcher's-broom
	
	
	+
	+
	

	73. Ilex aquifolium – Winterberry 
	
	
	+
	+
	

	74. Lignum vitae
	
	
	+
	+
	

	75. Lencoran acacia
	
	
	+
	
	

	76. Orchis  palustris
	
	+
	+
	
	

	77. Trapa hyrcana – Girkan Water Nut
	
	+
	+
	
	

	78. Cladium mariscus
	
	+
	+
	
	

	79. Hedera pastuchowii
	
	
	+
	
	

	80. Erianthus ravenae
	
	
	+
	
	+

	81. Nectaroscordum tripedaee
	
	
	+
	
	

	82. Crocus adamii
	
	
	+
	
	

	83. C.speciosus
	
	
	+
	
	

	84. Pteracarya pterocarpa
	
	
	+
	
	

	85. Pyracantha coccinea
	
	
	+
	
	

	86. Primula woronowii
	
	
	+
	
	

	87. Atropa belladonna
	
	
	+
	
	

	88. Artemisia gurganica
	
	+
	
	
	+

	89. Astragalus ustiurtensis
	
	+
	
	
	

	90. Crataegus ambigua
	
	+
	
	
	

	91. Gypsophila  spathulifolia
	
	+
	
	
	

	92. Jurinea tenuiloba
	
	+
	
	
	

	93. Lappula sp.
	
	+
	
	
	

	94. Linaria leptoceras
	
	+
	
	
	

	95. Rubia cretacea
	
	+
	
	
	

	96. Stipa pseudocapillata
	
	+
	
	
	


3.3. Development and implementation of Ecotopes Preservation Action Plan for conservation and rehabilitation of endangered species

Gathered information about the status of rare and endangered species indicates the necessity to take urgent measures for their conservation and rehabilitation

3.3.1.  Action Plan’s main directions

Ecotopes Preservation Action Plan’s development is to consider the following main directions:

· Legislation base;

· Ecotopes and species preservation in situ;
· species preservation ex situ.
Legislation base. Introduction of rare and endangered species into “Red Books” and “Red List of JUCN” indirectly means their legal protection. Commercial species of animals, whose shooting is banned by “Hunting rules”, are also under the legal protection. Legal regulations directed for CITES implementation, set a ban for trading several species.

Majority of legislation documents are prepared on the national level, and the control on their implementation goes in different ways in each country. Separate species are legislatively forbidden in some countries, and passed over in the others, that are especially impossible for migrating species. Commercial species are relatively covered as protected; and, none of 5 countries has plants and commercially unimportant animals’ protection.

Caspian littoral countries have different stages in implementation of important International Conventions, referred to nature conservation, which rather  prevents from coordinated actions.

Ecotopes and species preservation (in situ). Understanding of the fact that species conservation is impossible without ecotopes conservation became axiomatic last ten years. For a purpose of conservation of rare and endangered species there were created Particularly Protected Natural Territories (PPNT). Review of endangered species showed that lots of species were not covered by territorial protection. This is connected either with disjunctive habitat of populations (especially plants) or spatial habitat distribution of migrating animal species. Besides, nature protection status of the same species differs in various countries. “Red Books” and “Red List of JUCN” include rare and endangered species, mainly characterized by small number and rarity. Data analysis showed, that Caspian Sea also had potentially threatened usual, widely distributed species. For instance, due to introduction of Ctenophora (Mnemiopsis leidyi), kilka populations became endangered, and decrease of spawning grounds leads to reduction of sturgeons.

Since the majority of endangered species are migrating, it is important to establish regional network of particularly protected natural territories. It has to provide for genetic reservations, migratory corridors, sections for seasonal limitations for reproductive periods and massive migrations and other possible mechanisms to provide territorial protection.

Species preservation (ex situ). Artificial cultivation of rare and endangered species is an active form of their preservation, directed to rehabilitation of endangered populations. Preservation ex situ allows to save from destruction certain part of gene bank of endangered species. Preservation ex situ of wild congeners of agricultural, plant and animal species allows effective use of their gene bank in selection process. It can be implemented by various ways: returning of artificially raised species into their previous ecotopes (reintroduction); establish of gene bank of incubated animals; creation of bank of hermoplazma of plants, animals etc. 

Creation of hermoplazma bank  (gene bank) in particular storage and conservation conditions for seeds, pollen, cell and tissue cultures, DNA will become considerable addition to traditional ways of species preservation. Man-made gene bank reservation may also be achieved by biotechnological methods. 

Man-made reproduction of valuable fish species at fisheries and their commercial reproduction is an effective way for sea ichthyofauna conservation. Caspian region has necessary prerequisites for that. All counties have sufficient practice in various ways of cultivation in ponds, marine fish-ponds etc. Beside direct benefits from valuable species preservation, it will establish new working places and decrease poaching impact.

Main role in species preservation ex situ belongs to zoos, arboretums, botanical gardens and nursery-gardens. It is important for these institutions to claim their liabilities for endangered species conservation and accept international standards on their maintenance.

3.3.2. Recommended measures

1. Legislation base

а) Agreement on national Laws about species and ecotopes preservation via adopting appropriate regulations; 

b) Develop normative documents, regulating trading of valuable species;

с) Prepare and adopt International Agreements, regulating use of species as commercial resources in region;

d) Develop system of legislative acts and agreements enforcement;

e) Assist countries in ratification of Bonn UN Convention and participation in Agreement on preservation of migrating waterfowls of Africa and Eurasia;

f) Develop legal base for activities of zoos, botanical gardens and nursery-gardens, involved into man-made cultivation of endangered species.

2. Ecotopes and species preservation in situ

a) Specify priority list of endangered species in region;

b) Prepare priority list of ecotopes for preservation, determine their status, area boundaries and inventory biodiversity;

c) Agree on regional level on status of species using JUCN criteria;

d) Develop regional ecotopes classifications;

e) Develop the concept and create regional map of sensitive ecotopes;

f) Determine regional wetlands’ status, specify their boundaries and create large-scale cartographic patterns (maps of ecosystems) for internationally significant wetlands;

g) Attach the status of particularly protected territories to key ecotopes in periods of reproduction and mass migration of priority species;

g) Prepare and issue Caspian Red Book of Flora, Fauna and Ecosystems;

i) Prepare and issue regional illustrated guide-book for flora and fauna;

j) Develop the project on creation of national network of particularly protected natural territories and its stepwise realization;

k) Choose undisturbed natural territories, characterizing sub area types of ecosystems and modeling a landscape biodiversity, to state them as conserved.

3. Species preservation ex situ

a) Create a list of species requiring man-made cultivation;

b) Develop regional plan of science-based measures for man-made rehabilitation of species with assessment of their economic effectiveness;

c) Determine the status of zoos, botanical gardens and nursery-gardens as environmental institutions, involved into cultivation of rare and endangered species of flora and fauna;

d) Find mechanisms for improvement of material security of zoos, botanical gardens and nursery-gardens;

e) Develop regional Programme for establish of gene bank of valuable species based on Scientific-Research Institutes, botanical gardens etc.

3.5. Establish of international protocols on species monitoring

Monitoring of endangered species is important for regular obtaining data on state of populations to predict the dynamics and fulfilling an independent management on regional level. Establish of international protocols on monitoring of threatened species, recorded in priority list. Traditionally, this list is based on JUCN criteria. Due to existing practice, main role in list creation belonged to scientist of Academic Institutes. In connection with that, data of periodic registrations of species number were not constantly considered. Determined pressure while adopting and coordinating the lists was sensed from economic organizations, interested in bio-resources exploitation, which led to underestimated status of resort-valuable species.

· It is important to establish common criteria and protocols on regional level, based on valid quantitative data. Another specialist beside scientists should be involved in work with list of priority species (national parks’ workers, hunters etc.), and interested public representatives.

· Monitoring of threatened species is to be a part of complex regional monitoring. This allows consideration all factors, affecting the dynamics of quantity and state of populations.

· International protocols on species monitoring should provide common methodological approach and informational exchange on regional level.

· Priority directions after establishing of international protocols for species monitoring are:

a) Develop of common organizational-methodological approaches;

b) Develop common criteria, based on valid data, for selection of species for monitoring;

c) Develop and create active network of archives, data processing and informational exchange;

d) Approbation of methods of monitoring on example of separate species;

e) Select ecotopes for monitoring, determine their exact position data and mapping;

f) Development of structural database and GIS for organization of information and competent software.

Importance in set of international protocols on migrating resort-valuable species has the analysis of existing Programmes for their study, conservation and rehabilitation in all littoral states, with consideration of an international experience.

3.6. Review on utilization of all species and evaluation of their economic significance, preparation of recommendations aimed to ensure their sustainable development

Bioresources of the Caspian Sea represent high economic value. Many species of fish, crayfish, shrimps, seals, some waterfowl and wild animals on the coast are commercially utilized. The rest of the organisms groups form favourable habitat for them, represent food stock, create a substrate for spawning of the commercial fish species and nestlings of the birds, etc.  Most of flora and fauna species ensure normal functioning of ecosystems, which is a necessary prerequisite for preservation of the Caspian Sea biotopes that have tremendous recreational value. Diversity of flora and fauna (particularly massive ornithological resources) is the main factor for tourist attraction and can serve as powerful factor for development of tourism infrastructure in the region.

In this respect, the protective measures must be aimed at preservation of not only commercial, but also other species – rare, risking extinction as well as massive ones that play significant role in the ecosystem of the Caspian Sea. Sustained development of commercially valuable species is ensured through protection of their habitats.
3.6.1. Marine habitats

Fishes. The variety of commercial fish species of the Caspian Sea and low reaches of rivers include about 40 species, however catching some of those is extremely restricted and, essentially, basic number of commercial species is limited to about 25 only. Total stock of valuable commercial species just in the northern part of the Caspian exceeds 1 million tons, which in monetary value is over 1 billion dollars (Mazhnik, Shwartzcopf, 1998).  Export of black caviar is important source of revenue (in 1994 Russia exported 20.8 tons at average cost of $500 per kilo. Main commercial fish species in the Caspian Sea are sturgeons (5 species), sprats (3 species) Alosa caspia, grey mullet (2 species), etc. In the recent past main portion of the catchments was comprised by such valuable fish species as beluga (white sturgeon, Huso huso), sturgeon, stellate sturgeon (Acipenser stellatus), Acipencer ruthenius, Stenodus leucichthys, Alosa kessleri and Alosa braschnikowii . 

The Caspian takes the first place in the world for its diversity of species, quantity and catchments of sturgeons. There are 6 species and 1 subspecie of sturgeon in the Caspian Sea (Huso huso), (Acipenser nudiventris), (A. ruthenus), (A. gueldenstaedti), (A. persicus), (A. stellatus), (A. st. st. natio curensis). Main portion of the catchment is comprised by sturgeon (73%), stellate sturgeon 20%, white sturgeon – 7%. During the period of favourable years (1975 – 1986) catchments of the sturgeon species in the USSR reached 20-27 thousand tonnes (Ivanov, Mazhnik, 1997). The sturgeon species comprised major portion of the catchments right up to early 50’ of the twentieth century, when hydro-construction and other anthropogenic factors caused worsening of conditions for reproduction of the valuable fish species of the Caspian Sea basin, reduction of their stock and catchments. Currently the sturgeon species are at critical risk. The biomass of the spawning portion of the sturgeon population in Volga has reduced 10 times during the period from 1981 to 1996. Official catchments of the sturgeons in Volga in 1997 constituted 1.22 thousand tonnes. Production of black caviar in Russia decreased from 1016 tonnes in 1989 to 82 tonnes in 1996 (Ivanov, 2000).

Since 1950’s the catchments of sprats in the Central (and Southern) Caspian had rapidly increased. There are three species of sprats in the Caspian Sea: ordinary, big-eyed shad and anchovy (cluopeonella engrauliformis).  Habitat areas of the two latter species are Central and Southern Caspian; ordinary sprats are spread around the whole of Caspian Sea. Main subject of catchments is anchovy sprat (85%). Commercial catchments of sprats are undertaken mainly on Southern Caspian shelf, and in smaller volumes in Central Caspian. Currently there is left a considerable stock of sprats, which is underutilized due to economic difficulties of the new Caspian littoral states.

Commercial stock of the herrings was significant up until 1960’s abruptly reduced in the second half of the 20th century. Only in the recent years did it start to replenish. Currently the commercial species of the herrings are blackback shad, dolginka shad, Caspian (Alosa caspia), big-eyed shad and South-Caspian herrings. Catchments of herrings (blackback shad) are undertaken in Volga river delta as well as near Azerbaijan, Turkmen and Iran coasts.

Grey mullets (Golden grey mullet and Ceaping grey) were introduced in the Caspian Sea from the Black Sea in 1930’s. Due to their adaptation there has been created a large flock of commercially valuable fish. The area of its habitat is Southern Caspian.

Salmon fishes are represented by two species: Caspian salmon (Salmo tratta cisaucasicus) and white salmon. Salmon’s feeding places are along Western and Southern coasts of Central and Southern Caspian. In the recent years there is observed a tendency for extinction of the Caspian salmon due to uncontrolled catchments. The stock of white salmon, previously commercial specie, has reduced to the minimum. Pouching and refusal from optimal technology of its reproduction at hatcheries have ruined the stock of this unique fish and posed risk of its extinction. The catchments in 1998 constituted 10.2 tonnes. Current catchments of white salmon are restricted only to volumes required for monitoring and reproduction purposes. White and Caspian salmon are recorded in the Red Books of most of the Caspian littoral States. Reproduction of the salmon fishes in the present conditions is based on the nursing of the fries at hatcheries and the only possible way of preserving and restoring the commercial value is to increase the efficiency of fish breeding activities.

Kutum (Rutilus frisii Kutum), barbel and zahrte (vimba vimba persa) inhabit mainly Southern Caspian. They form local flocks mainly near western or southern coasts. There is almost no kutum in the Northern part of Caspian. Therefore it’s recorded in the Red Books of Kazakhstan and Russia.

Chub (Asp common; Aspius aspius) is widely spread predator specie caught in all Caspian states.

In 1990’s as a result of uncontrolled pouching and reduction of artificial reproduction volumes the stocks of all sturgeon fishes (white sturgeon, Acipenser nudiventris, sturgeon, stellate sturgeon), Caspian salmon (Salmo tratta cisaucasicus), white salmon, khramulya, Danubian bleak, barbel and zahrte have decreased. These fishes, especially sturgeons and salmons are at risk of extinction due to significant decrease of fry volumes produced at hatcheries. Fishing, along with other factors (over-regulation of rivers, pollution) caused full loss from catchments of some species of fishes and cyclostomata. In 1920’s and 1940’s regular commercial species were comprised by Caspian lamprey (Caspiomyzon wagneri), volzhski multi-pin herring???, Caspian salmon, white salmon and total catchments of those in the Caspian Sea basin reached around 80 thousand tonnes. Currently these fishes are recorded in the red Books of Kazakhstan Republic, Russian Federation and other Caspian littoral states.
Mammals. The only mammal inhabiting the Caspian Sea is the seal. In 20th century the range of fluctuation in volumes of hunted seal reached several thousand heads. Strict regulation and re-orientation of the business towards fur increase undertaken in 1966-1970 enabled to stabilize size of the Caspian seal population at the level of 500-600 thousand heads with maternal herd including 90-100 thousand reproducing she-seals (Rumyantsev and others, 1975; Khuraskin, 1989). Seals are hunted on ice in wintertime in accordance with the allocated quotas. Mainly the hunt games are newly born seals (cubs) that have soft white fur. 

3.6.2. Watered-swamp areas

In 1990’s there was significant growth in catchments of river crayfish (Astacus leptodactilus). This growth was enabled by increase in number of small businesses, weakened protection of the fish stock, considerable increase of demand in domestic and international markets. The aforesaid reasons resulted in over-catchments of the crayfish in the most accessible water bodies (Kamakin, Ushivtsev, 1995).

Semi-transient and bi-water??? fishes of the Caspian Sea basin such as Caspian roach, bream, pike-perch, wild carp, sheat-fish, pike, crucian, rudd, tench, white bream, sea perch are traditional and significant subjects of catchments. Their life cycle is related to the lower reaches of rivers, where they spawn, and the distilled areas of the sea, where the fries and mature fishes are feeding.  Rising of the sea level, expansion of its area caused increase in efficiency of reproduction of the semi-transient fishes: the number of one-year old Caspian roaches in 1991-1995 was 1.8 times higher than in 1986-1990, breams and pike-perches 3.4 and 1.6 times respectively. There was also observed a tendency for increase of mature fish population. Average catchments of Caspian roaches, big and small fishes caught in the thick net in the North Caspian Sea for this period increased from 67.1 to 69.1 thousand tonnes. Commercial stock of the semi-transient and river fishes in the Russian fishing zone constitutes 35.9 thousand tonnes.    However it is not used much – only to about 15% (Ivanov, 1995).

3.6.3. Coastal habitats
Amateur hunting of waterfowl and coastal birds is widely spread in all Caspian littoral states. Population is using their meat and fluff. Duck species constitute main part of the hunted birds. Also main subjects of hunt are mallard, pintail, teal, grey duck, geese and others.

The habitats of some of commercial mammal species are tightly related to the coastal bush strips and reed thickets. Such species include hare, wild rabbit, coypu, dormouse, wolf, jackal, fox, American raccoon, weasel, stone marten, badger, otter, jungle cat, steppe cat, lynx, goitred gazelle and others.   Among wild hoofed of the Caspian coast, wild boar takes the first place for its population size and is important and interesting subject of sports and commercial hunt.

Jackal can be seen chiefly in low lands, reed and bush thickets on banks of rivers and lakes. It can quite commonly be seen around settlements. Commercially the skin of this animal is used for manufacturing hats, collars and coats.

Fox is one of the main subjects of the fur manufacturing. Besides, fox belongs to the number of useful wild animals as it exterminates harmful rodents. And on the opposite, its damage from feeding on useful birds and animals is negligible and is of purely endemic nature (Novikov, 1956; Gidayatov, 1975). 

Fur animals hunted in the Caspian littoral states include otter, lynx, steppe and jungle cats, stone marten, weasel and coypu. The most valuable fur is otter’s. The fur of cats is of low value and is only by-manufactured in small volumes.

The skin of lynx is quite valuable, but is manufactured in small volumes and is not significant for the fur manufacturing. Weasel inhabits all coasts of the Caspian Sea and is by-hunted. Its skin is not of high value and commercial value is insignificant. Weasel is of great use as it exterminates plenty of harmful mouse rodents. Coypu have valuable meat and even more valuable fur with dense undercoat.
The biggest predator on the Caspian Sea coast is wolf. Its habitats are quite diverse as it’s spread in all landscape zones. The main reason of wolf’s spreading around such a wide area is availability of sufficient number of wild and domestic hoofed animals. The value of its fur is relatively low.

Among commercial species of the hoofed animals that inhabit North Eastern coast of Caspian are saiga (Saiga tatarica) and goitred gazelle. Since prohibition of saiga hunt in Russia (1991) the size of its population reached 300 thousand heads. The increase in population was also caused by reduction of restrictions on sheep breeding in the recent years. 

Sustainable development of the valuable species

Sustainable development of the valuable species of flora and fauna can be ensured only through elimination of risks to the species and habitats of the Caspian Sea region. As to water bioresources the main trends of the strategy according to V.P. Ivanov (2000) must be as follows:

· Establishment of intergovernmental legal norms regulating fisheries in the region and ensuring coordinated actions aimed at protection and reproduction of the biological resources;

· Preservation of sustainability of marine ecosystem in conditions of escalating production of hydrocarbon resources.

· Prevention of large scale illegal catchments of sturgeons;

· Optimization of passages to spawning areas for reproduction of valuable fish species;

· Regulation of the river outflows in order to ensure natural reproduction of sturgeons and other commercially valuable fishes of the region;

· Increase of scale of breeding valuable fish species at the hatcheries and enhancement of their commercial return.

Along with this it is proposed to change commercial infrastructure and implement number of technical interventions to ensure rational utilization of natural resources.

For preservation of hunted animals it is important to:

· Improve methodology for keeping record of mammals and birds, including fly-bys;

· Thorough justification of quotas for hunting waterfowl taking in consideration scientific researches;

· Reduction of quotas for hunting of those species that have tendency for decrease of population, adjustment of the quotas during the years with unfavourable wintering and reproduction condition, natural disasters, outbursts of epizooties;
· Improvement the conditions of habitats of wild animals through implementation of bio-technical interventions;

· Improvement of system for protection of habitats of wild animals. 

As additional interventions aimed at preservation of particularly valuable species (e.g. sturgeons) it could be proposed to use modern methods of controlling caviar markets on the basis of molecular biology achievements. These methods are successfully applied in USA and Germany for accurate identification of origin (source) of sturgeon caviar. This is aimed at combating illegal turnover of black caviar in the market.

3.7. Utilization of the species as ‘flagships’ for expansion of successful interventions to preserve habitats through public awareness

Utilization of the species as ‘flagships’ for expansion of successful interventions cannot be considered out of context of public resound to those or other nature protection interventions. 

Interventions for protection of habitats and flora and fauna species will be more successful if those are supported by broad public masses. However it is obvious that in all countries the information on value of the species has not been conveyed to the authorities and public.

This objective can be achieved through development of the regional Programme for involvement of the broad public masses in preservation of the species and habitats of the Caspian Sea region. It must ensure enhancement of public education and involvement level through using rare and extinct species of flora and fauna as flagships for implemented interventions. The species that are considered extinct or particularly significant for the region must be used as criterion to determine elimination of economic use of their habitats. 

Main objective of the Programme is to use a system of scientific research, organization technical and economic measures to optimize protection and utilization of the rare species, improve the conditions of their populations: preserve relatively high reproduction rate of commercially hunted animals; implement at the regional level internationally accepted agreements and obligations.

Public support guarantees fulfillment of the obligations on nature protection Conventions of UNO and other International agreements as well as enables to enhance control over the administrative decision making process.

Preparation of the proposed programme shall include following interventions:

· Increase population awareness through conduct of scientific practical conferences, nature protection actions, including use of the species as ‘flagships’ of success; 

· Development of systems for environmental education of population and propagation of environmental information on the basis of the particularly protected nature zones;

· Set up of squares, parks, alleys with rare species of local flora in the settlements to demonstrate the success of their introduction and involvement of the population in propagation of this experience;

· ‘Environmental’ upbringing, especially of schoolchildren must be based on close contact of the children with the nature. Therefore same as for ‘environmental’ tourism, there have to be developed maps, booklets, etc. with description of specific habitats and species, as well as factors that jeopardize their existence.

· Development of methodic recommendations, maps, booklets, reference and index aids (especially on CD’s), etc. to assist teachers and other specialists working in this area;

· Training of ‘leaders’ through lectures, skills improvement courses for teachers, tutors of the study groups, etc.;

· Organisation of exhibitions, museums, folk craftwork fairs, using individual species as ‘flagships’;

· Conduct lectures for fishermen, hunters, activists, hunting experts, etc.

· Development of ‘environmental’ tourism, routes;

· Work with ‘bird observers’. In Europe as well as overseas the movement of bird observers is very powerful with tendency for further enhancement. Good material base is required for work with this category (main issue is camping places in the nature), high level of service, good preliminary training, qualified personnel, etc.

3.8. Review of the condition of all species introduced in the Caspian Sea, risks posed by these species, preparation and implementation of plan of actions for prevention of growth in population of these species

Introduction of alien flora and fauna species in the natural communities as a result of human activities represents in itself some kind of ‘biological pollution’ (Efford et al., 1997). For its consequences such ‘biological pollution’ is comparable with other kinds of pollution and in a number of cases the damage to the environment from the invader-species significantly exceeds adverse impact from all other anthropogenic factors.

Danger of ‘biological pollution’ and the necessity of controlling and preventing invasion of alien organisms are reflected in Convention on biological diversity (Clause 8, paragraph h, see Convention…, 1992) and recommendations of work groups from a number of international organizations, including International Maritime Organisation (IMO).

Practically all groups of water organisms of the Caspian Sea, except indigenous species (autochthons) can be considered as invaders that have got in the water body during one or the other period of its geological history. Thus, most of the species of the arctic origin, apparently got here during the Ice age. Invasion of the freshwater organisms occurred several times in the periods of its desalination. Mediterranean invaders got in the Caspian Sea through the Kumo-Manychev straights between Black and Caspian Seas during Khvalynsky period and several times at a later stage. Further will be considered changes in the variety of species in water body due to the alien elements that got in the sea during 20th century.  

Changes of the hydrographic network in the Maditerranean region with the opening of the Suez canal (since 1869 (Rog, 1978)), enabled connection of the basins of Atlantic, Indian and Pacific oceans. A century and half of shipping from Indian and Pacific oceans into the Black and Azov seas not only caused gradual ‘mediterranization’ of the Pont-Azov basin, but also resulted in transfer and successful naturalization in Pont-Azov of alien organisms from remote areas of Atlantics (North America) and Indo-Pacifics (Nikolayev, 1979; 1985; Zaitzev, Mamaev, 1997; Shadrin, 2000). Opening of navigation in European part of Russia along the Volgo-Don (since 1952), and the Volgo-Baltic (operational since 1964) water canals caused intensification of longitudinal and latitudinal shipping within the country and European continent in the whole. This converted Volgo-Caspian basin into recipient-region for Azov and Black Sea fauna and flora (Kasymov,1982) and secondary bio-invasions of the species, ‘accumulated’ in Pont-Azov due to shipping from Mediterranean Sea and more remote areas of the Earth. 

Significant impact on the biodiversity of the Caspian was also caused by deliberate introduction into it of commercial and feeding water organisms that was aimed at adjustment of the Caspian Sea ecosystem for human needs and increase of productivity of the water body as well as regulation of its commercial base.

Discovery of new alien species in the Caspian Sea is related to the enhancement of human economic activity in the region and is caused by both the change of the hydrographic network and acclimatization measures (Fig. 3-1).

3.8.1. Flora

In 1930 in the Caspian Sea there had emerged a diatom seaweed of Rhizosolenia calcar-avis, and already in 1936 it constituted 2/3 of the total amount of phytoplankton biomass. Slightly later another ten species of seaweed had got in the Caspian Sea: Acrochaeta parasitica, Ectochaeta leptochaeta, Enteromorpha tubulosa, E. salina, Ectocarpus confervoides v. fluviatilis, Entonema oligosporum, Acrochaetium deviesii, Ceramium diaphanum, C. tenuissimum, Polysiphonia variegata. Soon after the invasion Ceramium diaphanum became dominating specie in the Northern Caspian. Afterwards, there was noted an introduction of another 6 species of the seaweeds. Invasion of the alien flora species into the Caspian Sea did not impact on the condition of the water communities.

3.8.2. Invertebrates

Most of the invader species in the Caspian Sea is comprised by invertebrates (Table).

Table 1

	№
	Specie
	Env. Group
	Origin
	Naturilisation
	Donor region
	Invasion method
	Year of transfer or discovery

	
	Coelenterata
	
	
	
	
	
	

	1
	Blackfordia virginica
	growth
	North America
	+
	Black & Azov Seas
	shipping
	1956

	2
	Bougaenvillia megas
	growth
	North America
	+
	Black & Azov Seas
	shipping
	1956

	3
	Moerisia maeotica
	Growth
	Black Sea
	+
	Black & Azov Seas
	shipping
	1950's?

	4
	Aurelia aurita?*
	Pl.
	Black Sea
	?
	Black & Azov Seas
	shipping
	1999

	
	Ctenophora
	
	
	
	
	
	

	5
	Mnemiopsis leydii?*
	Pl
	North America
	+
	Black & Azov Seas
	shipping
	1999

	
	Turbellaria
	
	
	
	
	
	

	6
	Pentacelum caspium?
	Bent
	Mediterranean
	?
	?
	?
	1940’s

	
	Trematoda
	
	
	
	
	
	

	7
	Apophallus muehlingi
	Par (l)
	Black Sea
	+
	Black & Azov Seas
	On the bearer
	1980-90’s?

	8
	Plagiorchis entamiatis
	Par (n)
	??
	+
	??
	On the bearer (musk-rat)
	1960’s

	9
	Rossicotrema donicum
	Par (l)
	Black Sea
	+
	Black & Azov Seas
	On the bearer
	1980-90’s?

	10
	Nicola scriabini
	par (l)
	Black Sea
	+
	Black & Azov Seas
	On the bearer
	1980-90’s?

	11
	Ancyrocephalus vanbenedeni
	Par (k)
	Black Sea
	+
	Black Sea
	In accl.
	1930's

	12
	Wlassenkotrema longicollum
	Par (k)
	Black Sea
	+
	Black Sea
	In accl.
	1930's

	13
	Saccocoelium obessum
	par (k)
	Black Sea
	+
	Black Sea
	In accl.
	1930's

	14
	Haplosplanchnus pachymosus
	Par (k)
	Black Sea
	+
	Black Sea
	In accl..
	1930's


	
	Polychaeta
	
	
	
	
	
	

	15
	Nereis diversicolor
	Bent
	Boreal?
	+
	Azov Sea
(Berd. port)
	Accl.
	1940

	16
	Mercierella enigmatica
	Growth
	Pacific?
	+
	Black & Azov Seas
	Shipping
	1950's?

	
	Mollusca (Bivalvia)
	
	
	
	
	
	

	17
	Mytilaster lineatus
	Growth
	Mediterranean
	+
	Black Sea
	Railway
	1920’s

	18
	Dreissena bugensis
	Growth
	Azov & Black Sea ports
	+
	Azov & Black Sea ports
	Shipping
	1994

	19
	Abra ovata
	Bent
	Mediterranean
	+
	Azov Sea
(Berd. port)
	Accl.
	1940’s

	20
	Monodacna colorata
	Bent
	Black Sea
	+
	
	Shipping
	1950’s

	
	Mollusca (Gastropoda)
	
	
	
	
	
	

	21
	Lithogliphus naticoides
	Bent
	Azov & Black Sea ports
	+
	Black & Azov Seas
	Shipping
	1971

	22
	Tenellia adpersa
	Growth
	Mediterranean
	+'('?')
	Black & Azov Seas
	shipping
	1989

	
	Crustacea (Cirripedia)
	
	
	
	
	
	

	23
	Balanus improvisus
	Growth
	North America
	+
	Black & Azov Seas
	shipping
	1955

	24
	В. eburneus
	Growth
	North America
	+
	Black & Azov Seas
	shipping
	1950’s

	
	Crustacea (Cladocera)
	
	
	
	
	
	

	25
	Penilia avirostris
	Pl
	Черноморское
	+'('?')
	Black & Azov Seas
	shipping?
	??

	26
	Pleopis polyphemoides
	Pl
	Черноморское
	+
	Black & Azov Seas
	shipping
	1957

	27
	Podon intermedius
	Pl.
	Mediterranean
	+
	Black & Azov Seas
	shipping
	1985

	
	Crustacea (Copepoda)
	
	
	
	
	
	

	28
	Acartia clausi
	Pl
	North America
	+
	Black & Azov Seas
	shipping
	1981

	
	Crustacea (Amphipoda)
	
	
	
	
	
	

	29
	Corophium volutator
	n-bent
	Black Sea
	+
	Black & Azov Seas
	?
	1950-1960?

	
	Crustacea (Decapoda)
	
	
	
	
	
	

	30
	Leander squilla
	n-bent
	Mediterranean
	+
	Black Sea
	By-accl..
	1930’s

	31
	L. adspersus
	n-bent
	Mediterranean
	+
	Black Sea
	By-accl.
	1930’s

	32
	Rhitropanopeus harrisi tridentata
	Bent
	North America
	+
	Black & Azov Seas
	shipping
	1950's


	
	Bryozoa
	
	
	
	
	
	

	33
	Lophopodella carteri
	Bent, growth
	Indian-African
	+
	??
	??
	1960-?

	34
	Conopeum seurati
	Growth
	Mediterranean
	+
	Black & Azov Seas
	Shipping
	1958

	35
	Membranipora crustulenta
	Growth
	Mediterranean
	+
	Black & Azov Seas
	Shipping
	1950's

	
	Camptozoa
	
	
	
	
	
	

	36
	Barentsia benedeni
	Growth
	??
	+
	Black & Azov Seas
	Shipping
	1962


Notes:

* — Kalmykov, Ushivtsev, 1999 (personal reports)

bent — benthos
n-bent — nektobenthos/ nekton

par — parasites

pl — plankton
The table is compiled using sources as follows: Logvinenko, 1959; Abrikosov, Kosova, 1960; Karpevich, 1970; Zevina, 1968; 1979; Antsulevich; Starobogatov, 1990; Biserov, 1990; 1996; Osadchikh and others, 1963; 1996; Mordukhai-Boltovskiy, 1960;1968; Zablotskiy, 1963; Kurashova, Abdullayeva, 1984; Kasymov, Bagirov, 1983; Kurashova and others, 1992; Orlova and others, 1999; Aladin and others, 2000; Caspian Sea…, 1989; personal reports

Most of the species included in the list exists in the Caspian Sea as self-sustained populations, i.e. they can be considered naturalized and integrated in the ecosystem. The origin of several species is not quite clear, it’s possible that they can be attributed to the group of cryptogenic species (using terminology of Gollasch and Leppakocki (Gollasch, Leppakoski, 1999)).

Together with the introduced species 8 species of parasitic worms got in the Caspian Sea and Volga river delta.

3.8.3. Fishes

Table 2.

	№
	Specie
	Env.

Group
	Naturalisation
	Donor-region
	Method of invasion
	Year of transfer or discovery

	1. 
	Pleuronectes flesus luscus
	Nek
	-
	Black Sea
	Accl.
	1902, 1930’s

	2. 
	Scomber scombrus
	Nek
	-
	Black Sea
	Accl
	1902

	3. 
	Enguaulis encrasicholus
	Nek
	-
	Black Sea
	Accl.
	1933-1934

	4. 
	Mullus barbatus
	Nek
	-
	Black Sea
	акклиматиз
	1933-1934

	5. 
	Rhombus maeoticus
	Nek
	-
	Black Sea
	акклиматиз
	1930

	6. 
	Mugil auratus
	Nek
	+
	Black Sea
	акклиматиз
	1930-1934

	7. 
	Mugil saliens
	Nek
	+
	Black Sea
	акклиматиз
	1930-1934

	8. 
	Ctenopharingodon idella
	Nek
	+
	China
	акклиматиз
	1955-1956
1964-1977

	9. 
	Hypophthalmichtys molitrix
	Nek
	+
	China
	акклиматиз
	1964-1977

	10. 
	Aristichthys nobilis
	Nek
	+
	КНР
	акклиматиз
	1964-1977

	11. 
	Oncorhyncus keta
	Nek
	+
	Okhotsky sea
	акклиматиз
	1962-1966

	12. 
	Oncorhyncus gorbuscha
	Nek
	-
	Okhotsky sea
	акклиматиз
	1964

	13. 
	Salmo gairdneri (Salmo salar?)
	Nek
	-
	?
	акклиматиз
	1975-1978

	14. 
	Oncorhynchus kisutch
	Nek
	-
	?
	акклиматиз
	1975-1978

	15. 
	Morone saxatilis
	Nek
	?
	США
	акклиматиз
	1972

	16. 
	Stenodus leucichthys nelma
	Nek
	-
	Ob river
	акклиматиз
	1965

	17. 
	Mugil so-iuy
	Nek
	-
	Black Sea
	акклиматиз
	1966, 1979


Note: nek — nekton
Plaice-gloss (Pleuronectes flesus luscus),

Introduced from the Black Sea in 1902 and in 1930’s, but the introduction did not give positive results.

Mackerel (Scomber scombrus)

Introduced from the Black Sea in 1902 and the introduction did give positive result either.

Khamsa (Enguaulis encrasicholus) Sultanka-barabulya??? (Mullus barbatus)
As an experiment 8500 mature khamsa’s (Enguaulis encrasicholus) and unknown number of sultanka-barabulya (Mullus barbatus) were introduced in the Caspian Sea in 1933 and 1934, but they probably perished as they were not caught in Caspian Sea in the following years.

Kalkan??? (Rhombus maeoticus),

In 1930 150 one-year old kalkans??? were caught in the Black Sea and transferred for introduction in Makhachkala bay. There were no results, apparently,  due to impossibility for reproduction of the plaice in the salinity of Caspian sea.
Grey mullet (Mugil auratus and M. saliens),

3 million fries of grey mullets were transferred from Black Sea into the Caspian in 1930-1934. They naturilized and became valuable commercial specie. Mugil saliens Risso is widely spread in the whole Caspian Sea especially in South-Eastern and South-Western parts. M. auratus Risso is also widely spread in the whole Caspian Sea, but mostly in its southern part. Catchments of the grey mullet reached 300 thousand tones in 1980’s. Its catchments are restrained by unavailability of the selective catchments methods in the sea. 

Grass carp (Ctenopharingodon idella)

From 1964 to 1977 over 100 million fries of this fish were introduced from НВХ??? of Volga river delta. Grass carp has widely spread and can be found from Ural river mouth to Volgograd, in significant volumes (about 2 thousand heads/year) was being transferred by fish elevator into the Volgograd water reservoir. Major part of the fish was settled in Volgo-Akhtubin flood-lands. It has also been acclimatized in Dagestan area. 2910 two-year old Grass carps were introduced into the Nizhnetersky water reservoirs in 1966 (Magomedov, 1981).
Silver carp?? (Hypophthalmichtys molitrix), motley carp??? (Aristichthys nobilis),

About 10 million Silver carps?? and motley carps??? were introduced into the lower part of Volga river delta during the period from 1964 to 1977. ????? have adapted in Volga river and floods-lands from the sea coast up to the Volgograd hydro-unit. The fishes reached the reproduction age in 6-7 years, i.e. they naturalized. They became commercial self-sustainable specie. 1275 two-year old motley carps??? were also introduced into the Arakum water reservoirs of Dagestan in 1966. (Magomedov, 1981) 
Siberian salmon (Oncorhyncus keta),

The activities on acclimatization in the Caspian Sea of the Far East Siberian salmon (Oncorhynchus keta) began since 1962. Impregnated caviar of the Siberian salmon was delivered from the Sakhalin hatcheries to the Samur fishery in Dagestan. 7.5 million of impregnated caviar was delivered in 1962-1966. Its further incubation was done in the pebble bed of the spring river system of Kara-Su and at Samur fishery. Partially nursed larva were released into the sea. Around 6 million heads of the siberian salmon fries were released into the sea in 1962-1966. The researches indicated that siberian salmon grows in the Caspian Sea well, reaches maturity sooner than in the native water body, travels for spawning into the rivers of Dagestan (over 5000 heads recorded) (Magomedov, 1981).

Humpback (Oncorhyncus gorbuscha)

About 2 million humpback fries released into the Caspian Sea in 1964. This resulted only in scarce mature humpback.. Probably low survival of humpback in the new area was caused by the fact that the fries were released too early in the year (January) when food stock in the sea is poor. As it was impossible to release significant volume of viable fries into the sea the activities on introduction of the far east salmon were ceased. 

Steel-headed salmon  (Salmo gairdneri), kisutch??? (Oncorhynchus kisutch)
Kisutch (Oncorhynchus kisutch), and then atlantic salmon were introduced from the salmon hatcheries of Azerbaijan in 1975–1978. However due to unavailability of natural spawning conditions in the local rivers, lack of reproducing species and the problems of acclimatized fish catchments these activities were ceased as well. 

Striped perch (Morone sazatilis),

As an experiment a small batch of striped perch was released into the Caspian Sea near the Dagestan coast in 1972. The results are unknown.

White salmon (Stenodus leucichthys nelma)
Caviar of white salmon was transferred from Tavatui hatchery (Ob river) to the Kizan fishery (Volga river) in 1965. About 300 thousand heads of fires were produced and released into Volga river. No results were observed in the following years. 

Pilengas??? (Mugil so-iuy)

There was an attempt to acclimatize pilengas??? in Volga river delta in 1979 (Ivanov, 2000). At present the results are unknown yet. 
3.8.4. Other species

Currently there are three North-American mammal species spread in coastal ecosystems of Volga river delta: coon-like dog????, mink and musk-rat. 

3.8.5. Assessment of risk from invasion of alien species

Periodic invasion of the sea by the alien species from the other water bodies is natural process, it had always happened and humans cannot fully prevent it. More realistic task is to try to reduce the inflow of the invaders resulting from anthropogenic factors as much as possible. 

It is necessary to protect the indigenous species from the invaders. Autochthon flora and fauna of the Caspian Sea is main wealth of the biggest continental water body. These live fossils have not only important biological, environmental and genetic significance, but also economic value. Currently in the Caspian Sea there is sufficiently high number of invaders that increase its biodiversity and productivity without detrimental impact on the indigenous species. Invasion of the multi-setaceous worm nereis???? And two-shell mollusk abra???? Considerably increased food stock value of the Caspian seabed communities. Acclimatization of the grey mullet and some other fish species in the Caspian Sea can also be considered successful. A number of other incidental invaders has also proved useful for the economic activity of humans. Many of microscopic crayfish species increased food value of the plankton of the Caspian Sea, and shrimps enriched benthos. Some of the invaders, for example sea acorn??? and other species that form growth on underwater parts of the vessels, piles of the port installations and offshore hydrocarbon platforms, have adverse impact on the the economic activity in the water body: slow down traffic of the vessels, gradually destroy hydro-technical installations and pose other obstructions. 

One of the most bright examples of the recent alien invasions is introductioon of the North-American jelly comb mnemiopsys???. This organism feeds on zooplankton and being the end link of the food chain causes starvation of the other organisms feeding on the plankton. Besides, jelly comb is actively feeding on caviar and small larva of fishes floating in the water column and thus considerably decreases reproduction potential of the fishes. Since its invasion of the Black Sea in early 1980’s, mnemiopsys had irrevocably damaged fish stock of the Black Sea (Vinogradov and others, 1989). Later, this predator invaded Azov Sea and undermined commercial fish stock of the water body. It is necessary to try to prevent repetition of the Black and Azov sea disaster in the Caspian Sea. The most likely donor region of this invasion is Pont-Azov basin and it was caused by discharge of the ballast waters. Emergence and spreading of mnemiopsys in the Caspian Sea can result in total undermining of commercial stock of plankton-eating fishes that represent main portion of the catchments. Judging by the monitoring of the year 2000 the multiple colonies of mnemiopsys can already be observed in the whole of the Caspian Sea and the range of specie size in the colonies makes to conclude that its self-sustainable population. Probably this invasion will have the most disastrous consequences for the diversity of species and economy of the Caspian Sea, at least in period of initial integration of the specie into the ecosystem. In order to control the population of jelly comb it is proposed to continuously monitor its spreading in the Caspian Sea; find its natural enemies and upon completion of the study in the pilot and natural conditions, implement their introduction in the Caspian Sea. 

3.8.6. Prevention of growth of the introduced species populations

The International Council for the Exploration of the Sea (ICES) was established in 1902. Currently it incorporates 19 member states and a number of work groups. WGITMO group (The Working Group on Introduction and Transfer of Marine Organisms) is responsible for development of preventive measures against incidental invasions (auto-invasions) of water organisms. Existing world experience in this area shall be used for development and implementation of the National Plan of actions for controlling and prevention of the ‘biological pollution’ of coastal and internal waters of European part of Russia, including Caspian Sea. 

Apparently, there are no direct efficient methods of combating invader species that are already spread in the water bodies. Main attention shall be paid to development of forecast studies and preventive measures for preclusion of the future invasions as well as development and implementation of measures for prevention of degradation of the Caspian Sea ecosystem. 

1. Plan of actions for prevention of incidental invasions in the Caspian Sea must include inter-related interventions as follows: 

· Development at regional level of the legislative acts and regulatory documents on prevention and controlling of introduction of the pathogenic and alien species of water organisms, including development of responsibility measures against legal and physical entities for unauthorized introduction or creation of conditions for incidental introduction of the alien species; 

· Implementation of compulsory environmental expertise of the scientific and economic projects on introduction and acclimatization of organisms. 

· Foundation of the regional database on the invader species of the Caspian Sea using modern GIS technologies; 

· Arrangement for Regional monitoring of the dynamics of the dangerous invader species; 

· Identification of the sea areas that are most vulnerable to incidental introductions on the basis of the statistical data on shipping, characteristics of the main habitats of the area (particularly vulnerable are estuaries) and structure of the communities (ratio of the native and introduced species); 

· Development of technologies for controlling and regulating discharges of the ballast waters that are main source of the ‘biological pollution’. (In 1999 World Bank has allocated 7.61 million dollars for support of international project on organization of controlling ballast water discharges from the vessels in order to reduce risk of transferring dangerous organisms (GEF, 1999). 

· Development of the complex scientific research program for early diagnostics of invader species, assessment of consequences of their naturalization and spreading. 

· Development of methods for limiting the population of the undesirable invaders using international experience. 

· Broad propagation of information in discussed area including use of mass media; introduction of appropriate changes and modifications in school programs. Development of special courses for the students at universities and other higher education institutions, including relevant activities at the Caspian Floating University working under the auspices of UNESCO. 

· Conduct of biological studies of the jelly comb mnemiopsys in order to develop urgent measures for limitation of its population in the Caspian Sea. 
2. In implementation of the planed introductions of the alien organisms for keeping in the fish bowls and conducting scientific researches in the region there must be complied the following rules within the framework of the international agreements (ICES Code of Practice, 1973):

· Absolute fulfillment of the quarantine procedures devloped within the framework of ICES and EIFAC Code of Practice for the planned introductions;

· Use of sterile species for prevention of uncontrolled reproduction and genetic modifications of the related local species. 

· Use of species with low competing capabilties 
3. Assessment of risk from new invasions of the alien organisms into the Caspian Sea.

· Study of the biology and spreading of the potentially dangerous invasive species aimed at development of forecasts on their invasion into the Caspian Sea and assessment of the possible impact on the ecosystem. 

· Study of all possible vectors of bioinvasions into the Caspian Sea. 

Emergence of new species is largely related to extinction of the aboriginal species, weakening of the links between the individual components of the existing ecosystems, vacation of the environmental niches. Therefore maintenance of the normal functioning of the existing ecosystems (including use of the artificial reproduction of the key species and elimination of risks to aboriginal species and biotopes) is an integral element of strategy for preventing the appearance of new unfavourable objects in the Caspian Sea. 

Combating the species that have already invaded the water body and the consequences of their invasion is one of the most complex tasks. Resolving it necessitates use of many-year experience of combating unfavourable invaders in other countries. 

Despite certain risk that always accompanies introduction of new species, search and expedient introduction of new organisms into the Caspian Sea is promising in the long term, but it must rely on the scientific researches, including probation in the pilot areas. 

4. THE REHABILITATION OF DEGRADATED HABITATS OF CASPIAN SEA

4.1. The definition of habitats priority list intended for rehabilitation

Many habitats have lost their resource and functional value in the region of Caspian Sea as a result of intensive anthropogenic impact. Due to that one of the main tasks is the rehabilitation and the reconstruction of degradated habitats.

The primary task in the process of development of the Programme or the plan of actions on habitats rehabilitation is the definition the habitats priority list intended for rehabilitation.

Due to incompleteness of the overall inventarisation of habitats it is possible to indicate the following priorities:

4.1.1. Marine habitats

· Contaminated oil areas in Azerbaijan sector;

· Contaminated areas of transitional zone with submerged oil wells during marine transgression along northern-east coastal area in Kazakhstan sector (from delta Emba till Tub-Karagan peninsula) and oil field in shallow waters of Turkmenistan (Komsomolskoye, Koturdele oilfields);

· Interventions to control alien species, especially such as Mnemiopsis liedyi in whole water area and primarily in the Southern area of Caspian Sea.

4.1.2 Marshy areas

· The rehabilitation of spawning area and migration routes of sturgeons in navigable channels and river-beds of delta channels of Volga, Ural, Kura;

· The rehabilitation of Divichi estuary and Absheron –Gobustan area that are valuable habitats for waterfowls and prewater birds, and rare species of flora;

·  The assistance to Turkmenistan and Iran in solution of water supply problem in lower Atrek river: by commission setting for both countries in order to speed up the solution of Chatskiy reservoir construction, clearing the river bed of Atrek; improvement of spawning areas; reconstruction of fish pass constructions.

· The prevention of further contamination in the Saymonov bay and in the Turkmenbashy gulf (Turkmenistan).
4.1.3. Coastal habitats

· The reviving of relic gyrcanic forests on the coasts of Iran and Azerbaijan;

· Technogenically damaged areas recultivation in the zone of oil fields impact in eastern coast of Kazakhstan (Teren – Uzyak, Western Prorva, Karajanbas and etc.) and Turkmenistan including oil spillage and passing water strata elimination;

· Management of desertification using phytomelioration, pasture regulation methods and other interventions in overall Caspian area, especially in Russia and Kazakhstan.

4.2. The methods handing on habitats rehabilitations to experts in the region and information exchange between them

The Caspian states have got the scientific works and the definite experience in rehabilitation solution and in optimization of degradated habitats. From ecological and economic points of view it is efficient to distribute the most successful results in contiguous countries. The significant achievements on analogical problems coped in other countries and it could be adapted to natural conditions of the Caspian region.

For methods handing on habitats rehabilitation experts of Caspian sea need a number of interventions, that include:

· The holding of international research and scientifically practical conferences, exhibitions of scientific ideas, seminars on ecological problems of the Caspian region for information exchange on habitats rehabilitation and reviving, arrangement of methodological items, estimation of needs in educational and financial resources;

· The material publication on ecosystem condition and ways of its rehabilitation, publication of scientific works results, analytical and methodological materials publication, ecological maps and etc., the reviews of up-to-date activity on habitats rehabilitation in the region and in singe countries, recommendations on educational programmes and actions coordination.

The organization of the corresponding interventions should envisage its realization not only in one specified training (consultation) center, and in several populated areas along the coast of Caspian Sea in order to provide the access to information available for broad stakeholders. For actions coordination it is needed to set up the working group that would be able to organize and distribute methods on different types of habitats rehabilitation among regional experts.

4.3. The definition and supply of the necessary trainings for those that work in habitats rehabilitation

It is needed to use the potential of the scientific centers of region for trainings and consultation services insuring, such as:

· Institute of deserts in vegetable and animal worlds of Turkmenistan – dealing with desertification problems, phytomelioration, reintroduction;

· CaspNIIRKH (Astrakhan, Russia) on fishery problems and spawning rehabilitation etc.;

· Astrakhan State Technical University – on hydrotechnics, oil products utilization in water and soils, the setting of criobank of Sturgeons genetic material and etc.

On place specialists training should involve:

· The invitations of intercities and international specialists involvement for habitats rehabilitation experience exchange in other regions and abroad;

· Retraining courses for corresponding institutes, labs, services in the region;

· Introduction of new courses and specialties in the Higher Educational Institutions inviting teachers closely researched the problems of the Caspian region and able to train competent specialists on ecosystem preservation and rehabilitation issues of Caspian Sea;

· Projects competitions between scientific and research institutions financed from the municipal and federal budget lines and also by international foundations on methods development and information support for these scientific works;

· Funding of the international training of experts abroad in the countries with the rich experience in natural communities rehabilitation.

4.4. The implementation of habitats rehabilitation programmes starting from demonstrational projects

 The habitats rehabilitation programme should be directed on elimination of destabilizing factors that mostly influence on ecosystem. Such factors are many anthropogenic impacts, firstly the environment pollution.

Besides, the habitats rehabilitation programme should consist of:

· Organizational development for intervention plan;

· Informational issues (search of information, priorities identification, methods definition, results publication);

· Finacial issues (the identification of financial volume and sources, timetable on fund receiving);

· Personnel issues (identification of responsible organizations and implementation personnel);

· Everyday activity (the implementation of action plan).

It is advisable to commence the programme implementation with the pilot project defined and not demanding long-term efforts that could give quick and obvious result (with comparatively small funding) in improvement of habitats. It should include the following steps:

The identification of the most damaged ecosystems; 

Prioritize rehabilitation objects. 

The development of approaches purposing rehabilitation. 

 Actions taking for habitats improvement (trainings, seminars, booklets, publications, TV progammes and so on).

It is possible to suggest for pilot projects:

· Russia. Reorganisation of one or several mineral resources preservation warehouses in the water protection zone that is in emergency condition, other areas on the coast of Volga demanding clearance and construction: building renewal, concrete platform building, discharge holes construction, fence construction and so on. Due to natural self-cleaning processes, well arranged coastal areas very soon become alluring nature sites and having successfully implemented the project the gained results could have the broad public resonance.

· The significant decrease of contaminants emissions into the environment by “Astrakhangasprom” (one of the main sources of pollution in Astrakhan zone). Taking into consideration extra advantage taken from “Gasprom”, it would be logic to implement the project (at least partially) from enterprise’s funds. In this case the participation of nature protection organizations could be limited consultations and recommendations till the optimization of emissions clearance regime.
· Iran. Methods search in ctenaphora Mnemiopsis population limitation in Caspian Sea and experiments on model (problematic) marine area.
· Azerbaijan. Forests reviving of Samur – Devichy and Lenkoran plains. To start the project from model areas gradually expanding the pilot zone.
· The rehabilitation of marshy lands of Divichy Liman and the “Gizil-Agach” preserve.

· Turkmenistan. improvement of Atrek spawning areas (river bed cleansing, water way reconstruction area).

· Setting of the fish hatchery on Yuzbuy lakes and in the West of Tukmenistan (national park).

· Kazakhstan. Restoration of sturgeon spawning areas in delta of Ural.
· Recultivatio and phytomeliaration of damaged lands on Tengiz field (with the involvement of “Tengizshevroil” for financial support).

After the implementation of the pilot project, and results achievement it is accessible to start the realization of the main programme on habitats rehabilitation.

5. THE PRESERVATION OF THE EXISTENT HABITATS IN THE CASPIAN REGION: THE STRATEGY AND THE WAYS OF PLANNING

5.1 The need in international and national policies aimed on effective legislation

The nature protection legislation for all Caspian states demands the further development in sub lawful acts that defines the measures, responsible institutions, and budgets. The separate articles of laws and the definite amount of normative acts are directed onto the protection of habitats.

In overall, the acting nature protection legislation in the region corresponds to convention status and agreements, but it doesn’t provide some norms that are needed for activating the international commitments on preservation and reviving the species and habitats of regional and international significance.

The acceptance by any single state even the most decisive measures on preservation and reviving habitats will not give the necessary results without the efforts uniting for all Caspian states and without the signing the interstate Agreements.

It is needed to correspond all laws to international commitments that each country committed after ratification of a number of UN Conventions, and mutual and international agreements that assist to improve the habitats protection in the Caspian region.

The important aspects of national and international policies are the following:

· The concordance of positions on the definition of the legal status of Caspian Sea;

· The preparation of international agreements and legislative acts on the control of poaching; 

· The development of responsibility increasing mechanisms of countries for breaking the ecological legislation;

· The development of norm and legal, methodological documents ruling nature recourses management, the protection of definite habitats in migration periods of birds, fishes and other valuable fishes; the control on dangerous species and so on.

Due to intensification on exploitation of Caspian Sea recourses related to exploration, production and transportation of the hydrocarbon raw material, it is needed to work out the sole trend in EIA procedures (Environmental Impact Assessment), including:

· The development of the sole EIA standards on quality of environment components and its conducting in accordance with the international standards;

· The development of the state mechanisms and rules on emergence response in threat to species and habitats (oil spillage and etc.);

· Complex industrial monitoring with the unique criteria and methods on biota components assessment and the monitoring of abiotic environment.

 The most part of norm and legal acts adopted in Caspian states are oriented on the protection and regulation of fish stock management. Taking into account that Caspian see is the biggest international fishery reservoir, the first priority should take the signing of international agreements on consolidation of fish stock protection including the setting of common regional inspection for fishery protection.

5.2. The need in regional and national means of planning including: protected territories, the management of coastal areas, the statement and assessment of environment

The preservation of habitats could be arranged by the held regional nature protection policy and by the fulfillment of the planned measures on the national level.

The regional plan of actions on habitats preservation will be more successful when the main positions are integrated into:

· The development plans of coastal areas;

· The development plans for especially protected natural territories system;

· The national plan of actions and strategies on international UN Conventions;

· The national strategies on perspective development of states, and separate fields;

· The international and national norm and legal documentation;

· The inter-state agreements, contracts, declarations, projects and so on;

· The strategic environmental documentation of the national, regional and international levels;

· The programmes of the scientific research works on national, regional and global levels;

· The projects on the Environmental Impact Assessment (EIA);

· The information systems and database.

It will assist to coordinate efforts in the most important directions, to attract additional financial resources, to optimize the nature management and to evenly accept the legislative basis.

The achievement of synergism in the planned events of national and regional levels in the different areas of economy, politics, nature management and the protection of surrounding nature is possible on the basis of effective private, state and international management. Regional (international) management of the coastal areas should include:

a) the priority in preservation of biodiversity and habitats in nature management;

b) the setting of favorable conditions to arrange the investments for the preservation of habitats;

c) the initiating of the appropriate administrative (political) and legislative structures for the fulfillment of nature protection measures and the control on its fulfillment;

d) the community, NGOs involvement into the processes of planning and the management;

e) the preparation of reports on plans achievement;

f) the holding of seminars, public lectures, conferences and etc. 

g) the choosing of models planning corresponding to specific peculiarities of the region and to the mentality of population;

h) the definition of needs in new EPNT, sublegal acts, statements, syllabus and so on;

i)  the perfection of EIA standards and procedures.

5.3. International Conventions related to the habitats protection and its realization on national level, ratification status by the Caspian states

Taking into account the priority of environmental problems all 5 Caspian states stated about the priority of international commitments and joined to UN Conventions on habitats protection. Depending on political and economic peculiarities of the countries, their ratification status in the region is different (Table 5-1).

Due to difficulties related to the problem solution on Caspian Sea status, Caspian countries achieved the agreement on Convention adoption on the legal status of Caspian Sea.

It is needed to include in the Convention the following measures and the fulfillment of these measures by Caspian countries will promote the protection of the regional habitats:

· the definition of the international legal status of Caspian Sea;

· the rehabilitation of the river run-off;

· new quotation rules on fish catch and the catch of other industrially valuable inhabitants of Caspian Sea;

· the definition of allowable norms (MPC) in contamination of different components of natural environment;

· the definition of each country participation extend in the contamination control of Caspian Sea and the improvement of ecological situations;

· the setting of floating University for comprehensive study of Caspian Sea and the personnel training on the single programme for all countries;

· the intensification of information exchange on nature protection between countries;

· the development of regulation on the Caspian Red Book;

· the solving of issues on habitats protection in terms of hydrocarbon raw material escalation including risk insurance system and volunteer codex on activity of oil companies;

· the suppression of illegal sturgeon trade.

Taking into account the particular role of Caspian Sea in forming of the fish stock, countries assume necessary to prepare the International Convention on fishing in Caspian Sea and to adopt the Framework Convention of Caspian states on marine environment protection and costal strip of Caspian Sea.

Table 5-1.. Ratification Status of the international conventions.

6. THE EDUCATION AND PUBLIC AWARENESS

6.1 The recent years the participation of public in ecological movements has increased in all countries. Many NGOs have been set up in the region the main orientation of which is to involve the public into the ecological problems of Caspian Sea. The definite role in NGOs activity activisation plays international organizations and Programmes, for instance UN Representative offices in countries, ISAN-USAID, GEF and others.

Comparing the development of international ecological movements to countries of the former USSR it is possible to state that in Caspian countries it didn’t become such comprehensive, it is not yet supported by the different levels of population, not developed the directions led to positive results in USA and Europe: official, informal, industrial and public. The least developed was the industrial direction because till nowadays it is not observed the change in mentality of industrial people from technocratic vision onto ecological.

Coordinated actions on the preservation of marine and coastal habitats made by the state organizations would become successful with the support of public.

Public awareness should be oriented on the comprehensive and different population levels. In the framework of Regional Plan of Actions on preservation of habitats it is needed to develop the Education and public awareness ]programme that includes the following directions:

a) regional problems of Caspian Sea within the educational programme on ecology issues;

b) NGOs activity consolidation on the basis of general targets solution for preservation of biodiversity and habitats of Caspian Sea;

c) The management of ecological and educational potential of reserves, national parks, scientific and educational institutions and their ground (museums, collections, archives, libraries and etc. ) for demonstration the significance of habitats preservation;

d) The distribution of modern vision of habitats values of the Caspian region with the assistance of Mass media:

e) The preparation and the distribution of electronic bulletins on the issue; periodic issue of  the regional journal;

f) The management of folk traditions and religious visions within the protection propaganda of flora and fauna species and its habitats;

g) The organization of ecological and the scientific trips (regional tours);

h) The preparation and publication of directories, brochures, badges and etc.;

i) Actions, seminars holding with the participation of different people of different levels;

j) Interaction with companies – nature management people and organizations that mutually deal on interventions problems for public.

6.2. The development and the realisation of strategies on education and public awareness within the region

The priority target is to develop and implement the strategies on public awareness and education on habitats preservation issues of Caspian Sea due to insignificant public support efforts on marine and coastal habitats preservation of Caspian Sea.

The main purpose of strategy – to provide effective efforts mobilization of public by informing on habitats protection and with relation to socio-economic life conditions to let the value increase in decision making processes and public role activisation.  It is important to involve the local population into the supportive activity on habitats and species protection, firstly especially protected natural territories. The significant portion of attention should be devoted to strengthening the responsibility feeling of population on further decline of habitats condition and interventions taking feelings directed on reviving and rehabilitation.

Strategic targets:

· Attraction of attention of people from different social groups to issue of species and habitats preservation;

· Influence on decision making people purposing the mechanism development;

· Precautions in solving the economic development issues;

· Involvement in the activity on habitats activists retention from different population levels;

· Active enthusiasts able to assist in public opinion formation and concrete problems solution in habitats, rare and disappearing species protection;

· Activisation of information exchange on local, national and international levels purposing the increase in awareness and education.

Regional educational and ecological work is possible in the following main targets solutions: 

· Tight cooperation with state authorities and municipalities, educational institutions, mass media, non governmental organizations and other stakeholders;

· Professional training of specialists in the appropriate field;

· Participation in the setting of sole information source providing ecological and educational information exchange;

· Formation of the necessary organizational and material ground of ecological and educational activity (the setting of the specialized structural divisions, releasing the other informational and advert production and etc.);

· The non stop development and strengthening of methodological ground for effective ecological and educational work holding on the modern level (accumulation of the corresponding native and foreign experience and also the development of the own methodological materials).

6.3. The development, advancement and initiatives implementation on the public awareness increase, skills improvement and encouragement of informed relation towards the environment focusing on habitats.

The interventions on information and the increase in public awareness level should consider as central components of the present Plan. The target could be reached only by the way of development and implementation of programmes on the increase of educational levels and public awareness in each Caspian country.

It is needed to solve the following targets on the regional level:

1. To develop the regional programme on the increase the information and public awareness levels 

2. To define the needs of resources (materials) and education for implementation of interventions on educational levels and public consciousness increase, to develop and to arrange plans on its implementation.

3. To create on the international level coordinational mechanism providing the savings of the limited means of nature protection that lose due to efforts duplication (methodological exchange and other trends). Especially useful is the cooperation within Common European Strategy of biological preservation and landscape diversity.

4. To implement the search small grants on habitats protection of Caspian region for regional programmes using the real possibility on oil production companies involvement into the programme of region.

5. the advancement of present and the distribution of tested projects (WWF, GEF and others).

6. the assistance in setting the public ecological monitoring including the encouragement for independent investigations by the way of purchasing and transferring the inexpensive express analytical complexes, equipment and the methodological assistance.

For solving the indicated problems it is needed to organize the international meeting gathering all specialists in the area of information and education from all countries of the region and other countries with the corresponding experience of such practice. The result of the meeting’s work should be the regional programme on the information and education levels increase with the priorities defined in financial interventions on international and national levels.

6.4. Strengthening information exchange on and between local, national and international levels for development of education and awareness.

1. To organize regional information networks between interested organizations in the region.

2. Web page creation with the CEP activity information and national experts on habitats preservation problem.

3. Discussion groups setting for discussing the habitats preservation problem with participation of public.

4. Link creation with other ecological projects within the nature protection conventions framework.

7 DEVELOPMENT OF A REGIONAL NETWORK OF SPECIAL PROTECTED NATURAL AREAS

7.1 Status of Special Natural Protected Areas and requirements to new SNPA’s

According to international experience, creation of regional systems of SNPA is the most effective category of emergency species and habitat protection measures in the conditions of their economical use. This is one of the most modern directions of environmental protection activities in the regions where the condition of the environment are critical and of high concern. 

At present, marine and coastal habitats of the Caspian are protected mainly due to the work of the system of Special Protected Natural Areas in the countries. Their status is different in different countries.

Russia. In Russia, there is 1 National Reserve (Astrakhan State Biosphere Reserve), 35 Natural Rarity Areas with the total area of 30586.8 ha, State Natural Preserves (Bogdinsko-Baskunchaksky, Peski Berli and Stepnoy) and 1 State Natural Park (Ilmen-Bugrovy).

Azerbaijan. In Azerbaijan, there are 3 reserves with the total area of 117,000 ha (Shirvan, Kyzyl-Agach, Girkan) and 5 preserves with the total area bout 60,000 ha (Gusar, Absheron, Ostrov Glinyany, Bandovan, Maly Kyzyl-Agach).

Kazakhstan. Kazakhstan sector of the Caspian, including downstream the Ural river, is a national reserve area. Besides, there is one Natural Rarity Area (Iva T.G.Shevchenko) in Kazakhstan area of the Caspian and 3 State Natural Reserves (Karagie-Karakolsky, Navinsky, Shoranbaiskiy).

Turkmenistan. There is one reserve in Turkmenistan (Hazar), 2 hunting reserves (Kara Bogaz Gol and Yuzno-Chelekenskiy) and one Natural Reserve (Zapadny Uzboy), the status of the latter is planned to be changed to reserve.

Iran.

7.2 Requirements to New Protected Areas

Primary actions for development of regional network of natural protected areas include development of a common strategy in this area. It is based on the system of analysis of SNPA representation in the countries, and the analysis of prioritization of protection areas.

In few years, new rules of land owning and economical increase in the countries of the former USSR will make reservation of large territories and the most valuable areas impossible without payment.  It is necessary to use all sources to establish a fund of state natural reserves of the Caspian countries. It is important to give a legal status of SNPA to the territories, and provide minimal financing for administrative issues. In future it will be possible to increase material resources and employ personnel.

Success and effective activity of NPA is defined by the attitude of local population and regional authorities. To provide a possibility of a compromise between the interests of the residents and the conservation of valuable natural areas it is planned to develop and test new forms of SNPA that consider both the interests of the population and the possibility of balanced use of the natural resources. It is proposed to use a principle of functional zoning of the territory with identification of areas with different levels of permitted anthropogenic pressure. 

At regional level, conservation of natural diversity will be reached on the basis of high amount of small SNPA with partially limited use of resources. Their successful functioning mainly depends on the activity of local organs of environment protection and NGO’s. 

Thus, it is necessary to solve the following tasks:

· Standardize SNPA legislation of the Caspian states;

· Form a reserve of SNPA of high level, enough to represent regional systems of SNPA in future;

· Develop new forms of SNPA and technologies of their creation based on the principle of functional zoning and maximum consideration of interests of the local population and SNPA;

· Develop an instruction packet and methods of SNPA design in accordance with the legislation;

· Coordinate and develop joint plants of development of the network at national and regional levels;

· Test and implement the developed technologies by means of implementation of modeling projects; 

· Develop and implement systems of planning, foundation and support of regional network of natural protected areas on the basis of interaction between NGO’s, scientific organizations and state environment protection authorities.

Therefore, traditional historic forms of territorial guarding are insufficient for creation of regional network of SNPA and support of its development,. It is necessary to develop and form new SNPA, better adapted to modern social-economic conditions. 

One of the primary directions of development of regional network of SNPA is foundation of Trasboundary International Natural Protected Areas (TNPA).

Unfortunately, issue of foundation and functioning of TNPA were not reflected in national legislations. This situation can delay organization of TNPA, on one hand, but on the other hand, gives an opportunity to develop a perfect legislation base for TNPA organization and functioning.

7.3 
Regional pilot projects

1 Development of a Conception of Regional Network of Special National Protected Areas;

2 Preparation of an appropriate international legislation base to create regional network of special national protected areas;

3 Preparation of a Program of Foundation of Azerbaijan-Russia Transboundary Natural Protected Area at the border between Azerbaijan and Russia. The project will be based on the existing Dagestan National Park in Russia and planned National Park Samur in Azerbaijan.

7.4 Integration with other initiatives

The successful development of national and regional networks of protected areas (or ecological network of the Caspian) requires implementing the planned actions in accordance with other actions for conservation of biodiversity and ecosystems at national, regional and international levels. 

The primary task is to reach the highest level of interaction and cooperation with initiatives and programs carried out according to the requirements of international conventions (KBR, Ramsar, Bern, Bonn etc.) and other agreements, first of all, Pan-European Strategy of Biological and Landscape Diversity.

Coordination of efforts requires standard planning, information transparency and regular meetings with the participants of the programs. 

The most important is the stimulation of effort to extend national environmental network, exchange of special experience and strengthening its connection with Pan-European Environmental Network (PEN-EECONET).

It includes interaction with initiative of creation of the European coastal and marine networks (the activity of the Fifth Pan-European Strategy).

It is necessary to strengthen the cooperation of the Caspian countries in creation and functioning of Trasboundary International Natural Protected Areas (TNPA). The perspectives of TNPA foundation in the territories adjacent to the state borders of the Caspian countries should be discussed at the international symposium TNPA of the Caspian. 

It is necessary to commence development of multilateral agreements and bilateral international agreements covering all aspects of organization and functioning of transboundary (international) NPA, and provide their approval by the countries.

Considering a range of subregional and global programs on conservation of biodiversity of marine and coastal environment, the aims and objectives of the Plan should be achieved mainly by means of joint actions and projects of the programs.

If joining the existing subregional and global programs and initiatives, the regional strategy can find and use the existing organization structures and mechanisms that are able to aid the achievement of certain aims and objectives of the strategy.

Glossary of Terms

Abiotic (abiotic factors) – conditions of non-organic environment that affect living organisms.

Native species – the same as autochthonous

Avandelta – coastal waters of the main water body preceding delta

Autochthonous – the same as autochthons

Acclimatized – flora or fauna species that acclimatized in the area (see Acclimatization)

Acclimatization (Latin ad to, for + climate) - adaptation of living organisms to new conditions, new biocenosis. There are two types of acclimatization: natural and artificial (after introduction).

Alluvium (Latin alluvio sediment) river sediments (permanent and temporary streams and rivers) made of conglomerate (pebble, gravel, sand, loam, clay).

Anthropogenic – (Greek antropos man, genes giving birth) resulted from human activities.

Habitat – an area inhabited by certain flora or fauna species (orders, families).

Arid climate – dry climate with high air temperatures and low precipitation, typical for deserts and semi-deserts.

Benthos (Greek bentos depth) community of organisms living on and in sediments of water bodies.

Benthophag – organisms feeding on benthos.

Biomass – total weight of organisms of one species, or a group of species, or a community by unit of area or habitat capacity.

Biodiversity, biological diversity. UN Conference on Environment and Development (Rio-de-Janeiro developed the following definition of biodiversity: “Variation between living organisms of different origin, including onshore, offshore and other water ecosystems and ecological complexes that they belong to; it includes diversity of species and ecosystems”. Biodiversity is sometimes divided into three hierarchical levels. The first level is genetic biodiversity, or diversity of the same species. The second level is species biodiversity or diversity between species. The third level is ecosystem biodiversity, or diversity between ecosystems.  The term biodiversity is used for assessment of amount of species found in the same area or water body. 

Biotope – (bio+Greek topos place) an area of land or water body with similar environmental conditions, that is inhabited by a certain community of organisms (biocenosis).

Nutrients – chemical compounds that are permanently found in organisms and carry out certain biological functions.

Vegetation (Latin vegetatio excitement, revival) - active (in contrast to quiescent state) growth of plants.

Introduced species – species that were recently introduced into the ecosystem, such as water body, naturally or as a result of human activity.

Halophytic – see Halophytes

Halophytes (Greek hals salt, fiton plant) - plants that grow on soils with high salinity, tolerant to high concentrations of salt.

Genesis – origin; in the broad sense, the moment of conception and subsequent process of development resulting in certain condition, species, event.

Herpetologic fauna (Greek gerpeton reptiles) - fauna of reptiles.

Hygrophytes (Greek gigros wet and fiton plant) – plants that require high humidity.

Aquatic life – plants and animals that inhabit water bodies.

Hydrology – science that studies natural water bodies, activities and processes in the water bodies.

Hyperhaline (Greek hyper above, hals salt) – highly saline.

Glycophyte - plants of fresh water bodies and non-saline soils.

Holarctic  (Greek holos entire, arktikos northern) - floristic and zoo-geographic onshore area.

Halophile - living in the environment with high content of potassium chloride.

Gradient (Latin gradiens walking) – vector directed to the most rapid change of the scalar field.

Destruction (Latin destructio damage) - demolition of normal structure.

Detoxification – removal of toxic compounds from a habitat (water or air) 

Erik – 1) channel between flood-lands or lakes; 2) former riverbed or dry lowlands that gets flooded during the periods of high water.

Zoobenthos – community of animals that live on and in sediments and cannot resist currents; constituent of benthos.

Zooplankton – community of animals that inhabit water column and cannot resist currents; constituent of plankton.

Ilmen – small lakes covered with reeds that are located mainly within the deltas of main rivers of European part of Russia.

Introduction – 1) transition of plants into the places where they were not found previously; 2) expansion of animals outside natural habitat; original phase of acclimatization of plants and animals. 

Karst – surface and subsurface relief the origination of which is related to karst.

Convention (Latin conventio agreement) – one of the names of an international agreement; it establishes mutual rights and responsibilities of states in some specific area, as a rule.

Cryptogenic (Greek kriptos secret, genes giving birth) - in the context of the document, of unknown origin.

Xerophytization (Greek kseros dry and fiton plant) - increase of abundance of xerophytes in vegetation of the area.

Xerophytes  (Greek kseros dry and fiton plant) – plants tolerant to arid conditions of habitats, as well as to overheating and dehydration.

Xerophilous (Greek kseros dry and fileo love) living in the area with low humidity.

Kultuk – a narrow shallow bay in the Caspian Sea.

Limnophilous animals (Greek limne lake and fileo love) - habitants of steel water bodies (lakes, ponds). 

Lithoral (Latin litoralis coastal) - 1) area of seabed flooded during surges and exposed during retrieves; 2) in lakes, it is a coastal area covered with large plants up to 5-7 m depth.

Lithophile  - (Greek litos stone and fileo love) freshwater fish that spawns on stones (for example, sturgeon, slamon).

Macrophytes (Greek macros big, fiton plant) - large algae and water plants that form reed-beds. 

Mezohalyne (Greek mezos average and hals salt) – of average salinity.

Age of Reptiles – geological period that commenced 230 million years ago and continued for 163 million years.

Mezosaprobic - medium polluted with organic matter.

Mezophyte – plants that require medium humidity, an interim form between xerophyte and hygrophyte.

Meroplankton (Greek meros part, planktos wandering) - community of organisms that temporary inhabit water column and are unable to resist currents.

Monitoring (Latin monitor the one who reminds) - complex system of observations, assessment and forecast of changes of biosphere or its element under anthropogenic impact.

Monodominant – dominating.

Oxyphilous -  organism that exists and reproduces in the conditions of  high content of dissolved oxygen.

Oligosaprobic (Greek oligos some, insignificant and sapros rotten) – slightly polluted with organic compunds.

Oligotrophic (Greek oligos some, insignificant and trophe food) - low trophic water body.

Ornithologic fauna (Greek ornis bird) – a community of birds on some territory or during a certain historic period. Usually ornithological fauna stands for a complex of birds of a certain zoo-geographical zone.

Paleozoic era (Greek palaios ancient and zoe life) – geological era of the history of the Earth that commenced 570 million years ago and continued 340-350 million years.

Paleolimnology – a study of  formation and geological and biological past of the lakes.

Paleontology – a science that studies fossils, their historic succession and spatial distribution, including any available information about organisms that lived in the geological past.

Pelagophilous – fish species whose eggs develop in water column.

Pelophilous - benthic animals that inhabit silts and silty sediments.

Primary product – the product of autotrophic organisms, mainly green plants and chemosynthetic bacteria.

Peryphyton - community of fresh water organisms on underwater structures (biofouling).  

Pesticides (Latin pestis pest and cido kill) – poisonous chemicals that kill weeds, pests and illnesses of crops, trees, bushes, grains.  

Plankton (Greek planktos wandering) – the community of organisms that inhabit water column and are unable to resist currents.

Polyhaline (Greek polis multiple, hals salt) – with salinity above average.

Polymorphism – high variablity between specimens of the same species.

Polysaprobic (Greek polis multiple and sapros rotten) – highly polluted with organic matter. 

Potamoplankton – river plankton, community of flora and fauna of rivers and other running waters, passively transferred by currents.

Pseudolithoral – narrow stripe of coast washed by waves of seas without tides. 

Brine – high saline solution in water bodies, hollows and pores of sediments of halogen lakes.

Rehabilitation (in the context) – a complex of measures to restore damaged environment.

Regression (in the context) – slow retreat of sea water from the coast. 

Relict (Latin reliktum remaining) – organism, thing or event that remained from previous epochs, remaining of the past.

Reophylous - animals adapted to life in running water.

Reproductive potential – potential ability of natural reproduction. 

Recipient – receiving, accepting.

Sedimentation – settling of small particles in liquid or gas under the impact of  gravitational pressure.

Symbiosis – forms of cohabitation of two organisms of different species, including parasitism.

Stratification – division by layers, for example, by salinity or temperature.

Substrata (Latin substratum basement) – foundation that immobile organisms fix on. Basic element of external environment for benthic organisms. 

Succession plan – a plan of natural development of ecosystem.

Succession – consecutive replacement of communities in certain area.

Supralitoral – a zone at the border of a water body and land above lithoral; offshore and onshore flora and fauna meet here and sometimes get covered with water during wind induced surges.

Transgression – of the sea (in the context), slow sea rise and coast flooding.

Trias – the earliest period of the Age of Reptiles.

Trophic classification of water body – classification of natural water bodies based on division of them by level of food availability depending on the level of primary product; type of trophic classification is identified not only by the primary product, but on the basis of other indices: abundance and biomass of phytoplankton, amount of nutrients, content of chlorophyll. 

Turbulent flow (Latin turbulentos stormy, rough) - a flow where liquid particles move chaotically. 

Phytobenthos – community of plants that grow on the bottom of water bodies; this includes algae and some other flowering plants.

Phytoplankton – community of microscopical plants (mainly algae), that inhabit water column and passively move under the influence of currents.

Phytophagan – animal that feeds only on plants.

Phytophilous – fish that lay eggs on plants.

Fluctuation – casual deviation from average that characterizes a system of large amount of particles.

Fragmentation – division into separate components.

Euryhaline (Greek euris wide and hals salt) – organism tolerant to wide range of salinity.

Eurythermal organism (Greek euris wide and term temperature) – organism tolerant to wide range of temperatures.

Eurytrophic –a water body with high content of nutrients.

Ecosystem (Greek oikos home, habitat) – a natural complex formed by living organisms and their habitats (air, soil, water body etc.) where living and lifeless components are connected by metabolism, power and infromation.

Endemic (Greek endemos local) species (orders, families) of flora and fauna typical for only relatively small offshore or onshore areas.

Entomofauna (Greek entoma insects) - fauna of insects. 

Ephemeral – annual plants that develop during a short term (a few weeks) and are found in steppe, semi-deserts and deserts.

Ephemeroid – perennial plants; surface organs live for a few weeks and fade, underground organs (bulbs and tubers) remain for several years. They are found in steppe, semi-deserts and deserts.
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