[image: image18.png]ZN\

S




[image: image19.png]CA:









[image: image20.png]"ACEP.




[image: image21.png]



[image: image22.png]




3.4
Russian Federation

3.4.1
Coastal systems and human impacts on them

Coastal systems of the Russian sector of the Caspian Sea are not among the most diverse as compared with other littoral states (see Table 3.4.1; for designations refer to Sections 2.3 and 2.4). Main impacts are recorded here in the river deltas. Determinative role in this anthropogenic load undoubtedly belongs to the Volga River discharge.
Table 3.4.1
Main types of the Caspian Sea coasts and human impacts on them in Russian Federation
	Code
	Coastal site type
	Presence
	Human impacts

	HRC
	Hard rock cliffed coasts
	-
	-

	HRP
	Hard rock coastal plains
	+
	CD, CH, CM, DB

	SRC
	Soft rock cliffed coasts
	+
	CD, CH, CM, DB

	SRP
	Soft rock coastal plains
	-
	-

	SKC
	Skerry coasts
	-
	-

	SGS
	Shingle / sandy spits
	+
	CB, CW, DB

	SSB
	Shingle / sandy beaches
	+
	CB, CH, CM, CN, DB, DR

	COD
	Coastal dunes
	-
	-

	RRT
	Reed & rush thickets
	+
	CA, CE, CW, DF

	MUF
	Mud flats
	-
	-

	WET
	Wetlands
	+
	CA, CE, CN, CP

	SAM
	Salt marshes
	-
	-

	OBA
	Open bays
	-
	-

	SCB
	Semi-closed bays
	-
	-

	LAG
	Lagoons
	-
	-

	COL
	Coastal lakes
	+
	CA, CE, CW

	RID
	River deltas
	+
	CW, CG, CP, CE, CA, CB, CN, CT, DA, DF, DR

	EST
	Estuaries
	-
	-

	SOI
	Solitary islands
	-
	-

	ARC
	Archipelagos
	-
	-

	ADM
	Protective engineering structures / Dams
	-
	-


3.4.2
General data on biodiversity in the Russian segment of Caspian

This part should be given the following explanations. The Astrakhan Province, Republic of Kalmykiya and Republic of Dagestan, which share the Russian coast of the Caspian Sea, are independent subjects of the Russian Federation, so the descriptions of their coastal ecosystems were made by specialists from these federal subjects. In some cases, formal joining up of the data from different federal subjects, for example, Astrakhan Province and Republic of Dagestan (with very diverse natural conditions) is unjustified. That is why; generalized data on their biodiversity is given separately.

Flora and fauna of the Russian coast of the Caspian Sea within Astrakhan Province encounts 2 495 species. Among them, there are indeterminate number of fungi and mosses and:

· 412 species of algae;

· 11 species of lichens;

· 314 species of vascular plants;

· 2 091 species of invertebrates;

· 49 species of fishes;

· 3 species of amphibians;

· 6 species of reptiles;

· 306 species of birds; and

· 33 species of mammals.

Flora and fauna of the Russian sector of the Caspian Sea and its coast in the limits of Dagestan encounters more than 2 thousand species. Among them, there are indeterminate number of algae, fungi, lichens, mosses, and invertebrates and:

· 1 140 species of vascular plants;

· 2 091 species of invertebrates;

· 66 species of fishes;

· 6 species of amphibians;

· 27 species of reptiles;

· 305 species of birds; and

· 65 species of mammals.

3.4.3
Sub-aqueous part of the Volga River Delta

Sub-aqueous part of the Volga River Delta within the existing Ramsar wetland “The Volga River delta”, including the territory of Astrakhan Nature Reserve (see Annex 2, Figures 3.4.1-3.4.4), is a unique natural object. It plays very important role in preservation and reproduction of fish reserves. The main field research was carried out within the Astrakhan Nature Reserve, and this will allow obtaining comparable data on modern condition and dynamics of the natural estate.
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Figure 3.4.1
Channels of the Volga River delta during winter of 2006
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Figure 3.4.2
Reed thickets in the Volga River delta
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Figure 3.4.3
Bush vegetation along the channels of the Volga River delta
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Figure 3.4.4
Vessels of the Astrakhan’ State Reserve on winter anchorage

Flora of the Astrakhan Nature Reserve situated in the Volga River delta, numbers 278 species from 63 families and 176 genera. Among them 44 species from 21 family and 27 genera are aquatic plants. Important environmental factor, regulating the distribution of vegetation in delta biotopes, is soil salinity. After regulation of the Volga discharge and growing xerophytisation and salinization of soils, new species invaded the delta territory. These new invaded species are Siberian statice (Limonium gmelinii), Frankenia hirsuta, Artemisia halophila (indicating soil salinization), and also narrow-leaved meadow-grass (Poa angustifolia), smooth brome (Bromus inermis) and field gromwell (Lithospermum arvense), indicating xerophytisation.

Primary terrestrial background species of delta biotopes are white willow (Salix alba) and almond willow (Salix triandra), dewberry (Rubus caesius), common reed (Phragmites australis), reed canary grass (Phalaris arundinacea), pond sedge (Carex riparia) and smooth black sedge (Carex acuta), Trachomitum sarmatiense, field sow thistle (Sonchus arvensis), creeping buttercup (Ranunculus repens), Solanum persicum, and larger bindweed (Calystegia sepium). Appearance of secondary species is connected with activity of people (haymaking, pasturage, fires, felling). These group of species includes saltcedar (Tamarix ramosissima), wood small-reed (Calamagrostis epigeios), couch (Elitrigia repens), reflexed saltmarsh-grass (Puccinellia distans), azhrek (Aeluropus lagopoides), three-awns (Aristida littoralis), tuberous bulrush (Choenoplectus glaucus), siberian statice (Limonium gmelinii), sea aster (Aster tripolium), sea-blite (Suaeda confusa), sand buckwheat (Polygonum arenarium), creeping thistle (Cirsium arvense), Cynanchum acutum, and marsh spurge (Euphorbia palustris).

Background species of aquatic flora are:
· Amphibian species such as common reed (Phragmites australis), bulrush (Typha angustifolia), bur-reed (Sparganium erectum), flowering rush (Butomus umbellatus), sacred lotus (Nelumbo nucifera);

· True aquatic species with floating leaves - water chestnut (Trapa natans), yellow floating heart (Nymphoides peltata), water lily (Nymphaea candida), yellow water lily (Nuphar lutea), Salvinia natans, duckweed (Lemna minor), Spirodela polyrhiza, loddon pondweed (Potamogeton nodosus);
· True aquatic submerged plants - eelgrass (Vallisneria spiralis), American waterweed (Elodea canadensis), eurasian milfoil (Myriophyllum spicatum) and water milfoil (Myriophyllum verticillatum), hornworts (Ceratophyllum demersum), buttercups (Ranunculus rioni), pondweed (Potamogeton mucronatus), P. perfoliatus and P. pectinatus, see naiad (Najas marina);
· Algae - stoneworts (Chara uzbekistanica and C. aspera), Nitellopsis obtusa, Cladophora and Entheromorpha.

Species with contractile area of distribution in Russia, registered at the site are sacred lotus (Nelumbo nucifera), water chestnut (Trapa natans), water lily (Nymphaea candida), and yellow water lily (Nuphar lutea). Sacred lotus and water chestnut are included into the Red Book and protected over the whole territory of the Astrakhan province.

Three types of vegetation are typical to delta biotopes – forest, meadow, and aquatic. The forest is formed by almond willow (Salix triandra), and white willow (S. alba). Forest area enlarges with appearance of new dry land. Regulation of the Volga disperse slowed down the growth of dry land in the mouths of branches and enlargement of willow forests stopped.
At present, overripe willow thickets dominate in forest communities. Willow is completely disappearing along the riverbanks, and reed communities and blackberry bushes replace it. The latter occupy the banks of streams and old riverbeds. They are mostly pure, reed-rush and herb- sedge blackberry communities.

The meadows are of eu-mesophilous, hydro-mesophilous or xero-mesophilous type. Dominant are boggy, hydro-mesophilous meadows with common reed (Phragmites australis), bulrush (Typha angustifolia), and reed canary grass (Phalaris arundinacea). Hydro-mesophilous meadows of halophyte type are formed by reed with the lower layer of sand knotweed (Polygonum arenarium), three-awns (Aristida littoralis), and sea aster (Aster tripolium). Secondary hydro-mesophilous meadows are often connected in their origin with construction of fire-prevention lines (haymaking) and are represented by tuberous bulrush-water chestnut (Eleocharis) communities. True eu-mesophilous meadows are secondary, replacing hydro-mesophilous during vertical growth of islands connected with mowing. Most common among true meadows are reed grass-bluegrass communities and Apocynum community. Halophyphytic true meadows with domination of azhrek (Aeluropus lagopoides), sea-blite (Suaeda confusa) are connected with mowed fire prevention lines, grasslands and dry areas of land. Saltcedar (Tamarix ramosissima) are met on all moisturized meadows. It appears on solonchaks near cordons on destroyed by pasturage soil cover, and on islands of upper current due to influence of wild animals. Wild boars live on these high, weakly flooded areas of islands. Their digging places are easily inhabited by flying seeds of saltcedar. Steppificated meadows appeared after regulation of the Volga discharge because of shortened period of flood. Steppificated meadows consist of communities of Glycyrriza glabra, narrow-leaved meadow-grass (Poa angustifolia) and Bermuda grass (Cynodon dactylon). They occupy only about 1-1.5 hectares on well-drained areas of islands. For typical halophytic steppificated meadows very common is Siberian statice, occupying about 3-4 hectares, mostly along the fire prevention lines.

Aquatic vegetation of the Volga delta is represented by formations of submerged plants with above-water reproductive organs, floating leaves or floating plants. Fully submerged are hornworts (Ceratophyllum demersum), Najas minor and N. maritima, Charophyte algae - Nitellepsis sp., Chara uzbekistanica and C. aspera. Associations of Ceratophyllum are widely spread in kultuks and avan-delta. Monodominant communities of Ceratophyllum with participation of Charophyte algae Nitellepsis sp., and Caulinia minor are rarely met, mostly in shallow water areas near islands and underwater spits, included in communities of Butomus umbellatus and Potamogeton perfoliatus. See naiad (Najas marina) forms thickets only along the sewed lines of aquatic vegetation and in canal, but more often, it takes part in other aquatic communities.

Distribution of Charophyte algae depends on water mineralization. Nitellepsis grows in freshwater reservoirs of kultuks and upper avan-delta, rarely forms pure communities, most often occurs in thickets of Sparganium sp., sacred lotus (Nelumbo nucifera), yellow floating heart (Nymphoides peltata), Trapa natans, Potamogeton pectinatus. Chara uzbekistanica and C. aspera are associated with lower avan-delta with higher water salinity, which is connected with the Caspian Sea closeness. Both species form monodominant thickets. Some plant communities include other species of green algae. For example, filamentous algae Cladophora, brought here from the Volga storage ponds. Mass development of green algae occurs in May-July, when some areas of water are completely covered by algae.

Common representatives of submerged plants with above-water reproductive organs are pondweed (Potamogeton mucronatus, P. perfoliatus, P. pectinatus, P. berchtoldii, and P. crispus), water milfoil (Myriophyllum verticillatum, M. spicatum), eelgrass (Vallisneria spiralis), American waterweed (Elodea canadensis), Ranunculus eradicatus, and R. rioni. Underwater thickets of Potamogeton lucens, P. nodosus, and R. eradicatus are characteristic for kultuks of the mouth part of avan-delta; Valisneria spp., Elodea canadensis, Myriophyllum spp., P. perfoliatus and P. pectinatus and R. rioni - for marine parts of avan-delta.

There are many floating plants or plants with floating leaves. These are water chestnut (Trapa natans), yellow floating heart (Nymphoides peltata), yellow water lily (Nuphar lutea), Nymphaea candida, Hydrocharis morsus-ranae, and Salvinia natans. Most typical and vast are thickets Trapa natans and yellow floating heart (Nymphoides peltata). Associations of T. natans and yellow water lily (Nuphar lutea) are more common in running water areas while yellow floating heart (Nymphoides peltata) and Nymphaea candida are common on slowly running waters.

There are six formations of amphibian vegetation: common reed (Phragmites australis), Zizania latifolia, large reed mace (Typha angustifolia, T. latifolia), low reed mace (T. laxmannii), large cane (Scirpus lacustris), large herb (sacred lotus, Nelumbo nucifera), bur-reed (Sparganium erectum), and flowering rush (Butomus umbellatus), and low herb (Alisma gramineum, and Sagittaria sagittifolia). The most common is community of large grasses, in particular Phragmites australis. Curbing reed thickets occupy littoral shallow water areas and underwater slopes of riverbeds, streams, kultuks, ilmens, and shallow areas of avan-delta. Curtains, 10-100 m in diameter are met on high relief forms of avan-delta (spits, flat areas), and occupy in some places half of their square. Curtains merge and form curtain thickets and then continuous vast missives of reed (so called krepis).

Distribution of Typha angustifolia in water area is similar. As skirting plant, it grows along the banks of kultuks and surrounds islands of avan-delta, as separate curtains it grows along the water area of kultuks and avan-delta. Typha latifolia is rare, growing mostly near the banks of running streams. Thickets of Typha laxmannii are small and connected with marine part of avan-delta with mineralized water. Typha laxmannii is a pioneer of overgrowing on shallow avan-delta areas drying out during tidal processes. Small curtains of Scirpus lacustris are rarely met on spits at stream mouths and shallow waters of avan-delta islands. Sacred lotus (Nelumbo nucifera) grows in shallow areas along some streams and kultuks (Sakiyev, Gusinyy, Putanye Reki, Lotosovyy, etc.), on underwater kerbs, in shallow water areas near islands (Makarkin and Blinov).

Bur-reed (Sparganium erectum) occupies large areas in silted water bodies. In streams and kultuks, Sparganium spp. grows on shallow coastal waters or in separate curtains along the borders of avan-delta islands. Sparganium sp. forms small mosaic curtains with Ceratophyllum, Trapa natans, Scirpus lacustris, Potamogeton pectinatus, Ceratophyllumом, and yellow floating heart (Nymphoides peltata).

Formations of Butomus umbellatus are typical to delta biotopes. In different water regime B. umbellatus grows in two forms. On shallow water areas and slow running water B. umbellatus has flowers, and in deep areas and running streams it is without flowers, only with leaves stretched along the current on the water surface. Thickets of B. umbellatus with flowers are present at kultuk shallow waters and spits of avan-delta, vegetative forms of the plant are met at the banks of streams and other areas with running water. Butomus umbellatus is a pioneer of shallow delta areas. It participates also in other aquatic communities, for example, communities of Scirpus lacustris, Valisneria spp., Sparganium sp., and sacred lotus (Nelumbo nucifera). Alisma gramineum from the group of low herbs is a pioneer of overgrowing dry riverbed areas of avan-delta. It is replaced further by reed and rush. Communities of Sagittaria sagittifolia are rather rare and occur mostly at the banks of streams and kultuks.

Among the plants, included in the Red Books of various rank, in the described area there are registered sacred lotus (Nelumbo nucifera), N. caspica, Trapa natans, and Aldrovanda vesiculosa. Aldrovanda is rarely met in recent years but sacred lotus (Nelumbo nucifera) and Trapa natans have increased in number. These two species in favourable years occupy the greatest part of the water area in their habitats. As well as for other abundant species, this phenomenon is connected with stabilization of the sea level and preservation of optimal for sacred lotus (Nelumbo nucifera) depth level in its typical habitats.
Among human impacts, most important for the Volga delta is regulated water discharge and unstable terms of flood during the recent years. Fires and dredging work also have considerable negative effect.

Fauna of Astrakhan Reserve is extremely rich.

Among insects, the most common in the lower Volga reaches are the following species:
Order of mayflies (Ephemeroptera) with most abundant species Cloeon dipterum and Caenis horaria.

Order of dragonflies (Odonata) is represented by Ischnura elegans, Aeschna grandis, A. mixta, Libellula quadrimaculata, Sympetrum meridionale, and S. flaveolum.

Order of hemipterans (Hemiptera) is represented by Sigara striata, S. semistriata, and Gerris palludum.

Order of beetles (Coleoptera) is represented by Aulonogyrus concinnus, Rhantus exoletus, Rhantus pulverosus, Cybister lateralimarginalis, Hydrous piceus, Hydrophilus flavipes, leaf beetles on aquatic vegetation Donacia clavipes, D. tamentosa, and Cicindela lunulata.

Order of orthopterans (Orthoptera) is represented by grasshoppers Conocephalus discolor (=C. fuscus) and Tettigonia viridissima, crickets Gryllus desertus, mole crickets Gryllotalpa gryllotalpa and Gryllotalpa unispina, and locusts – Acrida oxycephala (=A. deserti), Parapleurus albiaceus albiaceus, Locusta migratoria migratoria, Oedipoda miniata miniata, and Oedipoda caerulescens.

Order of praying mantis (Mantoptera) includes only one species – Mantis religiosa.

Order Diptera is represented by mosquitoes (Anopheles maculipennis, Aedes vexans, Ae. caspius, Culex modestus, C. pipiens, and Mansonia richardii) midges (Chironomus plumosus, Endochironomus tendens, Fleuria lacustris, Limnochironomus nervosus, and Procladius choreus), horse-flies (Chrysops relictus, Hybomitra expollicata, Tabanus autumnalis, Haematopoda subcilindrica), and Simuliidae or black fly (Boophthora erythrocephala).

Order of caddisflies (Trichoptera) includes Araylea sexmaculata, Orthotrichia costalis, Ecnomus tenellus and Neureclipsis bimaculata.

Order Hymenoptera includes Vespa crabro and Vespula vulgaris.

Order of butterflies (Lepidoptera) is represented by Pieris rapae, Colias crocea, Pyrameis cardui, Chrysophanus dispar rutilus, Macroglossum stellatarum, Stilpnotia salicis, Scoliopteryx libatrix, Phragmataecia castanea, and Dysauxex punctata.

Among the species included into the Red Book, rather common is only one species (Anax imperator). During the last few years a mayfly Palingenia sublongicauda, a black fly Fleuria lacustris and a beetle Oryctes nasicornis decreased in number.
Drastic abundance fall of P. sublongicauda in the lower Volga delta occurred in 1957-1958, probably because of appearance of some pollutants. At present, the species number is very low and no tendency of recovering is observed. Black fly F. lacustris was the most abundant species in the period of low Caspian Sea level. At present, it has become infrequent. Probably, some changes of hydrological regime and the sea level rise have deprived this species of its habitats. Beetle O. nasicornis is common in some places and is a dispersedly distributed species. Irrigation and drainage construction, forest felling and death of larvae caused decrease of its number.

The most dangerous types of human impacts that affect the insect fauna are regulations of the Volga discharge, sea level rise and vegetation burning. Regulation of the Volga stream changed hydrological regime of flood. In addition, this, in its turn, affects development of insects with short life cycle.

The Caspian Sea level rise changed the depth and speed of plain water flow in the Volga River delta. Wave influence increased. The grounds are shifted. The degree of aquatic vegetation development is also changing. The temperature regime has changed. These changes in the ecosystem of the delta coastal waters lead to serious changes of structure in some ecological groups of insects and in insect fauna in general. Reclamation work, connected with drying out or irrigation of land also affects the insect fauna of the region, causing structural changes of natural communities. Burning of vegetation on vast territories kills adult insects, their larvae, and eggs – primary unit of food chain of terrestrial zoo-complex. Consequently, this reduces productivity of biological communities and causes structural changes of terrestrial fauna. During the last few years, the number of fires in spring considerably increased and burning out squares enlarged.

Fishes. The Volga River delta consists of numerous water bodies of different water regime and environmental conditions – from large Volga branches to small slowly running and stagnant water reservoirs (eriks, ilmens, old riverbeds). Such abundance of environmentally diverse water bodies provides richness of species composition of the aquatic fauna. Overall, in the Volga delta and the Caspian Sea there are about 76 species of bony fishes (Teleostei). Most common among them are Esox lucius, caspian inconnu (Stenodus leucichthys), pikeperch (Sander lucioperca), common asp (Aspius aspius), Caspian bream (Abramis brama), European carp (Caprinus carpio), Caspialosa caspia, sticklebacks (Pungitius platygaster), silver bream (Blicca bjoerkna), and rudd (Scardinius erythrophthalmus). Astrakhan district is rich in Acipenseridae: there are 5 species occurring in the region (Acipenser guldenstati, A. stellatus, Huso huso, A. nudiventris, and A. ruthenus). Most abundant among them are A. guldenstati and A. stellatus.

In the waters of the Astrakhan Reserve, there live 61 species of fishes. Most common are representatives of Cypriniformes: European carp (Caprinus carpio), Caspian bream (Abramis brama), Rutilus rutilus caspicus, Tinca tinca, rudd (Scardinius erythrophthalmus), silver bream (Blicca bjoerkna), common asp, Alburnus alburnus, and also pike (Esox lucius), Silurus glanis, Perca fluviatilis, pikeperch (Sander lucioperca), Carassius carassius, and some species of bullheads. Rarer are Chondrostoma cyri, Abramis ballerus, Pelecus cultratus, and Stizostedion volgensis. All of them refer to the groups of semi-anadrom and river fishes. Anadrom fishes - Acipenseridae and Clupeidae – occur here only in the period of migration from the sea to the spawning grounds in the Volga and back.

Water bodies of the Volga with its diverse vegetation, hydrological and temperature regime are favourable for reproduction and fattening of fishes with different requirements to the environment. Thus, one third of 45 species spawning in the delta, belong to phytophils, laying their spawn on plants. In the reserve, there occur also river species, and lake species. Practically all water reservoirs of the reserve are used for fish spawning and play important role in their reproduction. The main spawning grounds are formed in the delta after the flood of the islands and formation of ilmen-poloy system. Spawning places of avan-delta are shallow, warm, and have suitable substrates and forage reserve for larvae and fry. The water here is warming earlier, there are many water invertebrates, and the water level is stable.

In the reserve, one of the most abundant fish species is European carp (Caprinus carpio). It spawns on the poloys, ilmens and kultuks, in the shallow waters of avan-delta islands. European carp lays its spawn on last year’s plant debris, young plants of Butomus umbellatusа, filamentous algae, pond-grass Potamogeton pectinatus, yellow floating heart (Nymphoides peltata) at the temperature of water from 15.5 to 25°. In avan-delta, spawning begins earlier, than in poloys of above-water delta. In July, the young fish migrates to the streams and in August most of them are in the shallow waters of the coastal area. Adult fishes also migrate to these areas, where they fatten and prepare for wintering.

Caspian bream is also abundant and spawn in the same places as the European carp but later. Caspian bream goes to spawning through avan-delta in April-May, in the lower zone – in May, the most active spawning takes place in the second decade of May.

Rutilus rutilus caspicus goes to spawning in April - early May. In this period, it is most abundant in streams, and main spawning places are in poloys of upper delta. Less abundant it is near the banks of the islands in avan-delta. It spawns earlier than European carp and Caspian bream: in the end of April and first decade of May at the water temperature from 8 to 12-15°. In last years, Rutilus rutilus caspicus spawn in avan-delta more actively.

Mass reproduction of rudd (Scardinius erythrophthalmus), silver bream (Blicca bjoerkna), Esox lucius, Silurus glanis, and Carassius carassius takes place in the delta water bodies. After discharge of young and adult fishes, they fatten in the kultuk zone and avan-delta. In October-November European carp, Caspian bream, crucian (Carassius carassius), and other fishes form dense autumn gatherings near stream mouths, in the deep areas of channels. Such gatherings consist of hundreds and thousands of individuals. Later, some of them will go to channels for wintering but many of them will stay in avan-delta and kultuks.
According the available data, unaccounted reserve of semi-anadrom and river fishes in the coastal zone of the Russian sector of the Caspian Sea is about 63% of actual catch; unaccounted reserve of sturgeons is about 80%.

The Volga delta is a common nesting area of Eurasian coot (Fulica atra), white-winged tern (Chlidonias leucoptera), whiskered tern (Ch. hybrida), common tern (Sterna hirundo), great crested grebe (Podiceps cristatus), mute swan (Cygnus olor), grey goose (Anser anser), ped-crested pochard (Netta rufina), great reed warbler (Acrocephalus arundinaceus), Eurasian reed warbler (Acrocephalus scirpaceus), and marsh warbler (Acrocephalus palustris). In winter very common here is whooper swan (Cygnus cygnus), mute swan (C. olor), pochard (Aythya ferina), tufted duck (Aythya fuligula), smew (Mergus albellus), and common merganser (M. merganser).

Lower part of the delta is a nesting area for common pheasant (Phasianus colchicus), rock pigeon (Columba livia), mallard (Anas platyrhynchos), great cormorant (Phalacrocorax carbo), grey heron (Ardea cinerea), red-footed falcon (Falco vespertinus), white-tailed eagle (Haliaeetus albicilla), common cuckoo (Cuculus canorus), carrion crow (Corvus corone), rook (C. frugilegus), jackdaw (C. monedula), European magpie (Pica pica), European starling (Sturnus vulgaris), white wagtail (Motacilla alba), great tit (Parus major), blue tit (P. caeruleus), penduline tit (Remis pendulinus), Cetti’s warbler (Cettia cetti), great reed warbler (Acrocephalus arundinaceus), Eurasian reed warbler (A. scirpaceus), marsh warbler (A. palustris), barn swallow (Hirundo rustica). In winter rather frequently met are common pheasant (Ph. colchicus), rock pigeon (C. livia), white-tailed eagle (H. albicilla), long-eared owl (Asio otus), carrion crow (C. corone), rook (C. frugilegus), European magpie (P. pica), tree sparrow (Passer montanus), great tit (Parus major), blue tit (P. coerulus), and fieldfare (Turdus pilaris).

During the last few years, many species decreased in number. In the near-delta shallow coastal waters they are Eurasian coot (F. atra), great crested grebe (C. cristatus), mute swan (C. olor), grey goose (A. anser), red-crested pochard (N. rufina), purple heron (Ardea purpurea), little bittern (Ixobrychus minutus), marsh harriers (Circus aeruginosus), great cormorant (Ph. carbo), common cuckoo (C. canorus), carrion crow (C. corone), reed bunting (Emberiza schoeniclus), bearded tit (Panurus biarmicus), great reed warbler (Acrocephalus arundinaceus), Eurasian reed warbler (A. scirpaceus), marsh warbler (A. palustris), and northern pintail (Anas acuta).

In the lower above-water delta less abundant became grey goose (Anser anser), common spoonbill (Platalea leucorodia), glossy ibis (Plegadis falcinellus), great egret (Egretta alba; =Ardea alba), little egret (E. garzetta), little bittern (I. minutus), red-footed falcon (Falco vespertinus), rook (C. frugilegus), lesser grey shrike (Lanius minor), squacco heron (Ardeola ralloides) and black kite (Milvus korschun; = M. migrans).

The decrease in number of nesting birds in the delta coastal waters occurred during the Caspian Sea level rise, which was connected with worsening of their environmental conditions. Decrease in shilokhvost number is probably not connected with processes in the delta. In the lower delta, decrease in number of birds is connected with growth of the Volga discharge and general worsening of environmental situation in the delta. In some cases, decrease in number of birds is connected with recovery and enlargement of reed thickets. Some birds, for example pygmy cormorant (Phalacrocorax pygmaeus), have increased in number during the last few years, which is connected with natural fluctuations of population number at the border of area of occurrence.

Among birds, included into the Red Books of different ranks, rather common in the Volga delta are white-tailed eagle (H. albicilla), black-winged stilt (Himantopus himantopus), glaucous gull (Laris ichtyaetus), and Caspian tern (Hydroprogne caspia). During the last years decreased in number common spoonbill (P. leucorodia), glossy ibis (Plegadis falcinellus), ferruginous duck (Aythya nyroca), and osprey (Pandion haliaetus). Decrease in number of ferruginous duck, common spoonbill and glossy ibis is connected with worsening of nesting and forage conditions, connected with the sea level rise. Decrease in osprey number is caused by strong human impact and worsening of forage reserves. Pygmy cormorant (Phalacrocorax pygmaeus) has increased in number during the last few years, which is connected with natural fluctuations of population number at the border of area of occurrence.

Human impact over avifauna is connected with the following types of influence:
· Unauthorized burning out of reed thickets (which leads to the loss of forage reserves, nesting and shelter areas);

· Spring fishing in the nesting places of waterfowls and shorebirds;
· Increase in number of tourists and their permanent presence in spring in nesting places of birds;

· Unauthorized shooting of birds “just for fun”;
· Growth of human impact over the natural estates;

· Growth of uncontrolled burning out of amphibian vegetation, which often acquire a scale of disaster: as a result, the natural estates completely loose their protective, nesting and forage potential;

· For this region, very dangerous type of human impact is exploration and production of oil and gas in the Northern Caspian Sea.

Urgent measures for the improvement of environmental situation in the considered region are the following:
· Working out of legislative acts on absolute prohibition of uncontrolled burning out of amphibian vegetation;

· Prohibition of land-reclamation of wetlands by oil-producing and gas-producing companies;

· Strict observance of laws on wetland protection by tourist and fishing companies.
Mammals most common in the delta biotopes are wild boar (Sus scrofa), raccoon dog (Nyctereutes procyonoides), red fox (Vulpes vulpes), grey wolf (Canis lupus), stoat (Mustela erminea), European hare (Lepus europaeus), American mink (Mustela vison), muskrat (Ondatra zibethicus), European otter (Lutra lutra), common house mouse (Mus musculus) and striped field mouse (Apodemus agrarius), common vole (Microtus arvalis), long-eared hedgehog (Hemiechinus auritus), bicolored shrew (Crosedura leucodon) and white-toothed pygmy shrew (Suncus etruscus), Kuhl’s pipistrelle (Pipistrellus kuhli), common noctule (Nyctalus noctula). Such species as muskrat (Ondatra zibethicus), stoat (Mustela erminea), and raccoon dog (Nyctereutes procyonoides) decreased in number during the last years. The river beaver disappeared after unsuccessful introduction. Decrease in number of muskrat can be connected with the sea level rise, ermine – with regulation of river flow and burning out of vegetation. Main factors affecting the population of raccoon dog – rabies epizootics and increase in number of grey wolf (Canis lupus) in the lower delta.

American mink (Mustela vison) is a species with positive dynamics of population, which has favourable habitats with lots of shelters and rich forage reserve.
Seasonal migrations are characteristic to some mammals. During spring flood, 1-2 thousand of wild boars (Sus scrofa) migrate at the distance of 10-15 km. Migrations become shorter if there are a lot of survival habitats – at low flood and preservation of large areas of reed thickets in the lower delta. At high flood and burning out of large areas of reed thickets, migrations become longer. At high flood years, there was registered mass death of wild boas (one year old and newly born animals). Number of newly born animals decreases on 20-90%, one year old animals – on 10-15%. Animals surviving high flood on small high areas of land are exhausted (females cannot feed themselves and their young). Low water temperature of the streams provokes illnesses.

Among Red Book mammals, rather common in delta biotopes is jungle cat (Felis chaus). Other Red Book species decreased in their number, such as elk (Alces alces), which was last registered 30-40 years ago. Russian desman (Desmana moschata) has not been registered since 1970s. Disappearance of this species can be connected with the Volga flow regulations and Caspian Sea level rise.

Human impact upon mammals is connected with large-scaled burning out on agricultural lands, long and high flood, illegal hunting. According the expert assessment, these types of human impact reduce abundance of wild boar on 50-60%, raccoon dog, and stoat – on 50%. According to the approach, proposed for assessment of environmental changes (see Section 2.4), such a state of environment, assessed by the mammal species, corresponds to “bad” (“poor”) quality of their population. In general, the human impact on delta mammals is stable, except uncontrolled burning of vegetation, which has increased during the last few years. The most dangerous types of human impact are unfavourable hydrological regime, burning out and poaching.
For the preservation of mammals’ populations, it is necessary to prohibit burning of reed belt, optimize the hydrological regime in the flood peak, carry out bioengineering measures (additional feeding, etc.), and protect the animals. Very important is the improvement of nature protection legislation, bringing to account for poaching, providing additional permissions for the personnel of game-preserves.

Analysis of human threats for biodiversity of Low Volga wetlands shows that the most dangerous effects on plant communities are:

· Excess pasturage of cattle on meadows;

· Cutting down of mowing squares and enlargement of reed and bulrush thickets;

· Introducing and acclimatization of ruderal, segetal, and decorative species;

· Withdrawal from the natural circulation deserted and salinated lands;

· Regular fires in spring, destroying arboreal vegetation.

At present many peculiar species of the Volga delta became rare. There are more and more reasons for their disappearance. The most urgent is the problem of human impact on habitats of relicts and endemics, which have close association with peculiar relief, soils, moistening, etc. For vegetation of the delta biotopes most dangerous are channel dredging, vegetation burning, changes of flood time and level. That is why; the most important measures for the improvement of environmental situation in the region are fire prevention measures and optimization of water discharge of the Volga hydroelectric power station.

In general, industrial exploitation of oil fields in RF and Kazakhstan is the most dangerous type of human impact on natural biological complexes of the delta. Of primary importance for the improvement of environmental situation in the region, is application of modern technology of oil production with “zero” dumping (i.e., removal of all industrial waste for its utilization on the coastal bases) by all Caspian states.

Extremely important for preservation of biological resources of the Caspian Sea is cooperation of Caspian states in the field of nature protection and exclusion of negative human impact.

3.4.4
Area of former riverbeds and hillocks adjacent to the Volga River Delta

Western area of former riverbeds and hillocks within the borders of the area enlisted in Ramsar Convention (see Annex 2) is important nesting, migration and moulting area for waterfowl. This entire region is a relict landscape formation that has no analogues in Russia and other countries. The main relief forms here are the so called Ber hillocks, called after the scientist K.M. Ber, who studied them in 19th century. They are straight, stretched from the west to the east, clay parallel hillocks in the lowlands, with numerous lakes (ilmens) between them. The lakes can be freshwater and saline in different extend. Combination of semi-desert, steppe, aquatic and agricultural landscapes provides high biodiversity of flora and fauna. During fluctuations of the Caspian Sea level, this site is important for preservation of populations and reproduction of birds, including Red Book species.
Vegetation. On Ber hillocks and their slopes in early spring there are a lot of ephemerals and ephemeroids. Among them are Tulipa schrenkii, T. biebersteiniana, Т. biflora, Alium caspicum, Iris scariosa and I. humilis, Androsace spp., Gagea spp., and Tragopogon orientalis. Very common are xerophytic species: Atraphaxis frutescens, Salsola dendroides, and Anabasis spp. On the tops and slopes of Ber hillocks there are desert communities with domination of Artemisia lerchiana, and rarely, as co-dominant - Agropyron repans.

Near Bakhtemir River and its branches, the small lakes (ilmens) are overgrown by aquatic and aquatic-littoral vegetation. Over the banks of ilmens well developed are thickets of common reed (Phragmites communis) or bulrush (Typha latifolia). These higher aquatic plants prefer silty ground and low depth; they do not grow at the depth more than 2 m. Reserve of these plants are enormous in western steppe ilmens and comprise about 120 thousand of tons (Sokolskiy et al., 1976). Biomass varies from 0.5 to 3 kg m-2 and in average reach 1 kg m-2.
Further to the west from the Bakhtemir River, nearer to the steppe areas, the water in ilmens becomes more salty and development of vegetation is limited. Instead of common reed and bulrush thickets, representatives of the genus Salsola overgrow the banks. Because of strong evaporation and weak replenishment with fresh water, the ilmens gradually turn into salt lakes and solonchaks. In small rivers, adjacent to ilmens there grows sacred lotus (Nelumbo nucifera), included into the Red Book of Russia.
Fishes. There are about 15 species of fishes permanently living in ilmens. Most common in the catches are pikeperch (Sander lucioperca), Silurus glanis, Caspian bream, silver bream (Blicca bjoerkna), Esox lucius, Carassius carassius, Tinca tinca, and rudd (Scardinius erythrophthalmus). Such fishes as Perca fluviatilis, Leucaspius delineatus, Alburnus alburnus, Abramis ballerus, Gasterosteus aculatus, Gobiidae and needle-fish are sporadic in the catches. According long-term data (1979-2002), fish catches here are small and do not exceed 300 tons. In ilmens the main part of catch belongs to ordinary species of low value: rudd (Scardinius erythrophthalmus), Tinca tinca, and Perca fluviatilis. The part of valuable fishes is small and consists of European carp (Caprinus carpio), Caspian bream, Silurus glanis, and pikeperch or “bersh” (Lucioperca volgensis).
Main species features are decisive in distribution of fishes in ilmens. According the body height fishes are divided into several groups with different constitution, habitat conditions, life style, and corresponding habitats. Most species in the Volga delta refer to eurythermal group and can live in wide range of temperature conditions. Their physiological processes normally occur at the temperatures 10-28°С. Only some species, representing Arctic freshwater fauna, for example burbot (Lota lota), or saltish – freshwater fauna, Caspian inconnu, slow down their physiological activity and feeding.
Most of the fishes of western steppe ilmens and the Caspian Sea are euryphagous, i.e., they eat different forages depending on habitat conditions and season. Larvae of lamprey (Caspiomyzon wagneri) feed on detritus. Hypophthalmichthys molitrix feed on phytoplankton and flathead mullet (Mugil cephalus) feed on periphyton. These refer to the group of monophags. Group of stenophags, feeding on limited number of substrates, includes rudd (Scardinius erythrophthalmus), feeding on aquatic plants and sometimes – invertebrates, predators (Perca fluviatilis, Esox lucius, Silurus glanis, and Huso huso, eating mostly other fish and sometimes invertebrates, and some other species.
When feeding conditions get worse, many fishes begin eating secondary forage, not usual for them in normal conditions. Monophags can not easily switch over another kind of forage and reduce in number at the lack of usual forage. Euryphags are not subjected to such fluctuations in number. In ilmens and in the Volga delta, most young fishes feed on plankton. During the first months of the young fish development, there is a strong competition for food, which provides the survival of a species generation. High and long flood and favourable temperature create conditions for mass development of plankton. In such years, number of food fish populations is many times more than in unfavourable years.

Typically herbivorous fish is only rudd (Scardinius erythrophthalmus) and, to some extent, silver bream (Blicca bjoerkna), Carassius carassius and Rutilus rutilus caspicus, for which vegetation is rather important component of forage. This is also true for lamprey larvae. Remains of macrophytes can be found in stomachs of sazan, roach and tench but they are only additional component of food. Being the first link in the food chain, highly productive herbivorous fish (Hypophthalmichthys molitrix, Ctenopharyngodon idella), are the most desirable in ilmens.
Group of plankton-eating fish Abramis ballerus, Alburnus alburnus and Leucaspius delineatus is more abundant in ilmens. Main consumers of plankton in all water bodies are young fishes of all species, including predator fishes at early stages of their development. Economically important plankton-eaters in ilmens are Arystichthys nobilis, Pelecus cultratus and young fishes of main commercial species. Less valuable plankton-eaters are Alburnus alburnus, Leucaspius delineatus and young none-commercial fish.
Most abundant in ilmens are benthophags. They include valuable commercial species: Acipenser ruthenus, Acipenser sp., Acipenser stellatus, Rutilus rutilus caspicus, Caprinus carpio, Abramis brama, Leuciscus idus, and less valuable - silver bream, roach, perch, ruff, gobies, and other. Some of them eat limited number of benthos organisms, other have large number of forage objects. Valuable quickly growing fishes (Caprinus carpio, Abramis brama, Acipenseridae) have age feeding specialization, which provides more complete use of natural forage resources.
Western steppe ilmens of the Volga delta have a square of 500 thousand hectares. One half of them have lost their importance for fish industry because of salination. At the same time, 60 thousand of hectares of water area adjacent to the Volga River and its branches are of great importance as a spawning reserve and need special protection. Growing importance of ilmens for fish industry is connected with irrigation and dredging work on small rivers (Khordun, Bertyul, Bushma, etc.), which can increase their fish productivity in 1.5-2 times.

Birds. Many birds usually nest in western steppe ilmens. Most common among them are rock pigeon (Columba livia), Eurasian coot (Fulica atra), great crested grebe (Colymbus cristatus), mute swan (Cygnus olor), grey goose (Anser anser), common shelduck (Tadorna tadorna), ruddy shelduck (T. ferruginea), red-crested pochard (Netta rufina), common cuckoo (Cuculus canorus), European bee-eater (Merops apiaster), carrion crow (Corvus corone), rook (C. frugilegus), rose-coloured starling (Pastor roseus), skylark (Alauda arvensis), great reed warbler (Acrocephalus arundinaceus), Eurasian reed warbler (A. scirpaceus), marsh warbler (A. palustris), isabelline wheatear (Oenanthe isabellina), barn swallow (Hirundo rustica), and sand martin (Riparia riparia). During after-nesting roaming and seasonal migrations frequently met are Eurasian coot (Fulica atra) (F. atra), grey goose (A. anser), common teal (Anas crecca), red-crested pochard (N. rufina), pochard (Aythya ferina), tufted duck (A. fuligula), red-footed falcon (Falco vespertinus), European bee-eater (Merops apiaster), rook (C. frugilegus), jackdaw (Corvus monedula), European starling (Sturnus vulgaris), skylark (A. arvensis), white wagtail (Motacilla alba), great reed warbler (A. arundinaceus), Eurasian reed warbler (A. scirpaceus), marsh warbler (A. palustris), barn swallow (Hirundo rustica), sand martin (Riparia riparia). In winter very common are grey partridge (Perdix perdix) and rock pigeon (C. livia).

During the last few years, some of the listed above species became less abundant: Eurasian coot (Fulica atra), great crested grebe (C. cristatus), grey goose (A. anser), marsh harriers (Circus aeruginosus), reed bunting (Emberiza schoeniclus), bearded tit (Panurus biarmicus), great reed warbler (A. arundinaceus), Eurasian reed warbler (A. scirpaceus), marsh warbler (A. palustris), and northern pintail (Anas acuta). Decrease in their number is probably connected with formation of unfavourable conditions in wintering places. Decrease in number of passerine birds of reed and rush thickets is connected first with burning of their habitats in the ilmens. Decrease in number of pintails is probably not connected with the processes in delta and depends on the situation with its population outside the considered region.

Among the Red Book birds, in the ilmen-hillock region common are white-tailed eagle (Haliaeetus albicilla), demoiselle crane (Anthropoides virgo), avdotka (Burchinus oedienemus), black-winged stilt (Himantopus himantopus), glaucous gull (Laris ichtyaetus), Caspian tern (Hydroprogne caspia). Common spoonbill (P. leucorodia) is also included into the Red Book; it considerably decreased in number during the last years.

Human impact on birds is mostly connected with illegal shooting. The number of uncontrolled burning of littoral vegetation has also considerably increased. Spring fires completely destroy reed and rush thickets and they loose their protective and nesting potential. Development of special legislation acts is essential for prohibition of unauthorized burning of littoral vegetation.

Most common mammals of ilmen-hillock region are muskrat (Ondatra zibethicus), Meriones tamariscinus and M. meridianus, Spermophilus pygmaeus, Microtus socialis and M. arvalis, Ellobius talpinus, Cricetulus migratorius, Vulpes vulpes and steppe polecat (Mustela eversmannii). Sometimes these places are visited by saiga, steppe lemming (Lagurus lagurus), great jerboa (Allactaga major) and small five-toed jerboa (Allactaga elater), tarbagan (Marmota sibirica), common house mouse (Mus musculus) and striped field mouse (Apodemus agrarius). Recently jackal has also appeared.

Seasonal migrations of mammals are registered only for saiga, which appears here from the neighbouring territories in the end of May, in number of 1-2 thousand individuals. Extreme poaching and extermination of males in 1990, lead to complete decline in number of Kalmyk population of saiga. In the beginning of 21st century, after introduction of protection measures, the percentage of matured males and number of saiga population began to grow. Besides poaching, the most dangerous types of human impact on mammals are steppe fires and excess cattle pasturage.

Among mammals included into the Red Books, there are registered, though very rare jungle cat (Felis chaus), steppe cat (Felis silvestris ornata) and marbled polecat (Vormela peregusna).
Human impact. At present, the agricultural production of the region decreased a lot, in comparison to 1980-1990. They do not exceed single percents of the volume of 1990s. In particular, rice sowing developing in the Volga delta in 1960-1970, were connected with large-scaled diking on flood-lands and use of herbicides and pesticides. At present, the volume of agricultural production is much less, fertilisers are of little use, and many fields are deserted, though their recovery is possible.

In last few years, large areas of land were ploughed up for watermelon growing with the use of large number of fertilizers. At present, such kind of land use has reduced. Therefore, human impact on aquatic ecosystems became less. However, the domestic sewage is growing. In some ilmens concentration of pollutants is several times higher than MPC. The smell of hydrogen sulphide is permanently felt near many water areas, especially in summer, when aquatic vegetation begins to die off. Salinization and fish kill is registered every year.

Fish poaching is very dangerous for ilmens. There are many small boats near the water, especially at tourist centres. Permanent presence of tourists-fishermen is a disturbance factor for wildlife, especially for birds. Local people carry out illegal tree felling. Frequent are forest and reed fires, destroying floodland forests. Considerable effect has introduction of invading tree-species (e.g., ash-tree), replacing and forcing out natural forests of white willow (Salix alba).
Dam and road construction is actively going on in the ilmen-hillock region. These dams divide the ilmens (lakes) and disturb their hydrological regime. Water is intensely used by population, factories, and agriculture. Misguided construction work and excessive water use leads to regulation of many streams and loss of their flowage or complete drying out.

3.4.5
Malyy Zhemchuzhnyy Island

Malyy Zhemchuzhnyy Island (see Annex 2) is situated in the Northern Caspian Sea near the border with Astrakhan region. It represents a narrow stripe of land up to 300 m wide and about 3.5-4 km long, stretched from north to south. The island is built of sand and shell-rock and is important as a habitat of gulls and Caspian endemic - Caspian seal (Phoca caspica). According the data of the Astrakhan Reserve, from 2 to 42 thousand of pairs of great black-headed gull and from 0.5 to 6.2 thousand of pairs of Caspian tern are nesting in the island. Both species are included into the Red Book of the RF. This is the largest nesting centre of these two species. Coastal waters of the island is a fattening and migration area of Acipenseridae and other fishes.
Vegetation of Malyy Zhemchuzhnyy Island is very poor. Common species are common reed (Phragmites australis), Argusia sibirica and tamarisk (Tamarix ramosissima). Thickets of common reed are situated in a depression, located in the centre of the island, and filled with water.

The island is affected by storms and reformed. Every year the coastline of the island changes, especially in the southern and northern part. After the sea level rise, the island became smaller. There are no data on the dynamics of vegetation cover on the island. Red Book species are not registered. Human impact on vegetation is absent. The island is rarely visited by people and there is not any economic activity on it.

Fishes. Shallow waters of the Northern Caspian Sea are especially significant for fattening and reproduction of all Caspian fishes. That is why, the Northern Caspian Sea has been declared as a protected area, where many types of economic activities were forbidden except fish industry and marine transport. Many valuable Caspian fish species occur in waters washing the island. These are first of all Acipenseridae, for which coastal waters of the island and surrounding shallows are traditional fattening areas. As everywhere in the Caspian Sea, due of poaching and uncontrolled catch, the population of Acipenseridae in waters of the Northern Caspian Sea considerably decreased in recent years. Besides, periodical kills in the bottom layer cause the death of benthos fauna and hinder the feeding activity of benthos-eating fishes.

Birds. Zhemchuzhnyy Island is the only nesting place of gulls, included into the Red Books, great black-headed gull (Laris ichtyaetus) and Caspian tern (Hydroprogne caspia), Caspian gull (Larus argentatus; =L. cachinnans) and some other terns.
Human impact on avifauna is defined by the increasing activity of different organizations working in the Northern Caspian Sea. Besides, recently, representatives of different services and poachers more frequently visit the island.

In order to protect the avifauna of the island, it is necessary to observe the law “On Natural Monuments”, which refers to the island and adjacent water area.

Mammals. There are 3 species of mammals on the island: Caspian seal (Phoca caspica), common house mouse (Mus musculus) and bicoloured shrew (Crosedura leucodon). House mouse has somewhat decreased in number during the last few years and bicoloured shrew number decreased in many times as the island became smaller. A large population of seals live on the island. Its number depends on seasonal migrations and sometimes on development of diseases (carnivorous plague) in the population. In summer, the island is a recreation zone for weak seals, which cannot move to fattening places in the Middle and Southern Caspian Sea.

Human impact on the ecosystems of the island is connected with frequent visits of anglers, frontier guards, and tourists. In 1990s, the Government of Kalmykiya tried to organize economic activity on the island. Apartment houses and production facilities were constructed for the organization of oil production. As a result, the natural ecosystems were damaged. At present, the situation has improved, after the island acquired a status of the Natural Monument of Federal Significance and is under the jurisdiction of Astrakhan region. Nevertheless, exploration seismology and exploratory boring is going on in the adjoining areas of the Caspian Sea. The natural complexes of the island are still under threat of oil spills and other man-caused negative effects.

3.4.6
Kizlyarskiy Bay

Kizlyarskiy Bay (see Annex 2, Figures 3.4.5-3.4.8) is included into the perspective list of Ramsar Convention as a valuable wetland. The region is rich in aquatic vegetation. There are some rare species: sword grass and water chestnut (Trapa natans; both species are included into the Red Book of the RF), Salvinia natans. In the bay occur Acipenser guldenstati, A. stellatus and Huso huso. The bay is important for preservation of populations of waterfowls and shore birds. During migration, there are registered 107 species of sea and shore birds included into the Red Book of the RF. Among them are flamingo (Phoenicopterus roseus), Dalmatian pelican (Pelecanus crispus) and great white pelican (P. onocrotalus), purple gallinule (Porphyrio porphyrio), red-breasted goose (Rufibrenta ruficollis), golden eagle (Aquila chrysaetos), peregrine falcon (Falco peregrinus), white-tailed eagle (Haliaeetus albicilla), bustard (Otis tetrax), great bustard (Otis tarda) and others. Kizlyar site is important for wintering of waterfowl. Most abundant here are Eurasian coot (Fulica atra), mute swan (Cygnus olor), northern pintail, mallard, common teal (Anas crecca) and garganey (A. querquedula), common merganser (Mergus merganser), smew (Mergellus albellus), various herons and waders.

Flora. On the Kizlyar Bay coast common plant species are common reed, Typha laxmannii, T. minima, flowering rush (Butomus umbellatus), Alisma plantago-aquatica, tuberous bulrush (Choenoplectus glaucus), Рoa trivialis and steppe gramineae. During the last years, such species as Tournefortia sibirica, Convolvulus persicus, Agriophyllum arenarium, Craniospermum sp., Calligonum aphyllum, Elymus giganteus, Artemisia arenaria, and other psammophytic plants decreased in their number. This happened because of the Caspian Sea level rise and disappearance of most of the sandy coasts with pioneer and littoral vegetation and other psammophytic plants, and because of general moistening of the Nogay steppe. At the same time, common reed, sea club-rush (Bolboschoenus planiculmis), bulrush (Typha spp.), Scirpus lacustris, Nymphoides sp., Lemna spp. and other species of shallow water areas increased in their abundance. Enlargement of fluxes explains the latter after the sea level rise.

Among the plants, included into the Red Books of various rank, rather common on the considered area are Urticularia vulgaris and Salvinia natans. During the recent years their occurrence increased, which the enlargement of shallow areas in Kizlyar Bay may cause. At the same time, such rare species as swamp saw grass (Cladium mariscus) and water chestnut (Trapa natans) became less common.
Fauna. Amphibians and reptiles on the considered site of the coast are represented by the following species: marsh frog (Rana ridibunda), Eremias velox, European legless lizard (Ophisaurus apodus), dwarf sand boa (Eryx miliaris), water grass-snake (Tropidonotus hydrus), and common grass-snake (T. natrix), yellow-belly racer (Coluber caspias), montpellier snake (Malpolon monspessulanus).
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Figure 3.4.5
Nogaiskaya steppe on the Kizlarskiy Bay coast
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Figure 3.4.6
River Kuma in its mouth area near the Kizlarskiy Bay
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Figure 3.4.7
Bird flocks in the Kizlarskiy Bay area
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Figure 3.4.8
Group of pelicans above the Kizlarskiy Bay coastline
The most common birds are grebes (Podiceps cristatus, P. grisegena, P. rufficolli); cormorants - great cormorant (Phalacrocorax carbo), pygmy cormorant (Ph. pygmaeus); pelicans - great white pelican (Pelecanus onocrotalus) and Dalmatian pelican (P. crispus); herons - great heron (Egretta alba; =Ardea alba), little heron (E. garzetta), grey heron (Ardea cinerea), purple heron (A. purpurea), squacco heron (Ardeola ralloides), black-crowned night heron (Nucticorax nucticorax); gulls - Caspian gull (Larus argentatus; =L. cachinnans), small gull (L. minutus); terns - black tern (Chlidonias niger), Ch. hibrida, Ch. leucopterus; waders - northern lapwing (Vanellus vanellus), black-winged stilt (Himantopus himantopus), ruff (Phylomachus pugnax), wood sandpiper (Tringa glareola), dunlin (Calidris alpina), snipe (Gallinago gallinago), curlew (Numenius arquata), pratincoles (Glareolidae); demoiselle crane (Anthropoides virgo); Eurasian coot (Fulica atra), common moorhen (Gallinula chloropus), reed warblers - great reed warbler (Acrocephalus arundinaceus), Eurasian reed warbler (Acrocephalus scirpaceus), sedge warbler (Acrocephalus schoenobaenus), and sky-larks - steppe-lark (Melanocorypha calandra), and field-lark (Alauda arvensis).

The considered site lies on the way of migration of about 10 million birds. Spring migration begins in the end of February; most active it is in March-April and finishes in the early June. The autumn migration begins in August, reaches its peak in September-November, and continues till the end of winter.

Among mammals, the most common are Caspian seal (Phoca caspica), corsac (Vulpes corsac), steppe polecat (Mustela eversmannii), wild boar (Sus scrofa), jungle cat (Felis chaus), raccoon dog (Nyctereutes procyonoides), muskrat (Ondatra zibethicus), and nutria (Myocastor coypus). Wild boar (Sus scrofa), raccoon dog (Nyctereutes procyonoides) and muskrat (Ondatra zibethicus) increased in number during the recent years, which is connected with the enlargement of fluxes and meadows, with total moisturizing of the territory and absence of some types of economic activity – mowing, etc.

Among the animals, included in the Red Books of IUCN and Russian Federation, rather common on the considered site are great white pelican (Pelecanus onocrotalus) and Dalmatian pelican (P. rispus), pygmy cormorant (Phalacrocorax pygmaeus), common spoonbill (Platalea leucorodia), white-tailed eagle (Haliaeetus albicilla), demoiselle crane (Anthropoides virgo), purple gallinule (Porphyrio porphyrio), black-winged pratincole (Glareola nordmanni), glaucous gull (Larus hyperboreus), European legless lizard (Ophisaurus apodus), Caucasian spiny coach, jungle cat (Felis chaus), European otter (Lutra lutra) and marbled polecat (Vormela peregusna). During the last few years red-breasted goose (Rufibrenta ruficollis), lesser white-fronted goose (Anser erythropus), purple gallinule (Porphyrio porphyrio), little tern (Sternula albifrons), steppe polecat (Mustela eversmannii) and saiga decreased in number. At the same time pygmy cormorant (Phalacrocorax pygmaeus), Dalmatian pelican (Pelecanus crispus), white-tailed eagle (Haliaeetus albicilla), glossy ibis (Plegadis falcinellus), black-winged pratincole (Glareola nordmanni), European otter (Lutra lutra), and jungle cat (Felis chaus) became more frequent. Enlargement of fluxes and water regime of the Kuma River can explain the latter.

Marine communities. Kizllyar Bay is shallow and desalinated. Large open water stretches up to 50 hectares in square, alternate with closed little bays. The depth of the stretches is not more than 0.5 m. The bottom has a silt layer, 20-30 cm deep. Artificial canals 1.2 m deep often connect small stretches; they are made to prevent fish death during surges. Common species of the aquatic communities of Kizlyar Bay are Silurus glanis, Esox lucius, Caprinus carpio, Abramis brama orientalis, Sander lucioperca, and Scardinius erythrophthalmus. In recent years, the reserve of commercial fish, including Acipenseridae, has become much smaller. Considerably decreased the number of Acipenser nudiventris, A. ruthenus, Caspian salmon trout (Salmo trutta caspius) and Caspian herring (Alosa kessleri volgensis).

Human impact on vegetation is connected first with cattle pasturage on flux meadows and steppe areas. Meanwhile, the cattle pasturage does not affect the biodiversity of plant communities.

The number of valuable commercial fish (Acipenseridae) is constantly decreasing in aquatic communities. This is connected with poaching and braking of rules and terms of fishing. The great number of motor boats became a serious environmental problem, as well as old fishing nets, littering the water area and killing many fishes.Human impact on desert-steppe birds is connected with cattle pasturage at nesting places and total disturbance. The shore birds are also affected by cattle pasturage at nesting places, and waterfowl – by poaching and disturbance. Nevertheless, human impacts on abundance and biodiversity of birds are low and decrease in their number is not observed.
Human impact on mammals is connected with poaching. Objects of illegal hunting are European hare (Lepus europaeus), red fox (Vulpes vulpes), corsac (Vulpes corsac), wild boar (Sus scrofa), nutria (Myocastor coypus), muskrat (Ondatra zibethicus), and Caspian seals (Phoca caspica). Nevertheless, the volume of illegal hunting is not so much and does nor affects the biodiversity and abundance of terrestrial vertebrates.

In general, the most dangerous for this site are poaching, water pollution (fertilizers, pesticides, etc.), and in future – oil production and transportation.

For improvement of environmental situation of the considered area the most urgent measures are:

· Enlargement of the protected areas;

· Providing the local population, living on poaching, with working places; and only after that,
· Severe struggle against all forms of illegal fishery and hunting.

In future, it is necessary to provide maximal possible distance of oil-production enterprises and transport terminals from the bay fluxes, and strict environmental monitoring of oil production. To improve the situation in the region, extremely important is to solve social and economic problems connected with total unemployment of local people.

3.4.7
Samurskiy Forest
The Samurskiy Forest (see Annex 2, Figures 3.4.9-3.4.17) is unique subtropical liana forest in Russia and the most northern liana forest in the World. 14 tertiary relict species of plants grow in the forest. Black Sea roach, Danubian bleak, and North Caspian roach spawn in the mouth of Samur River. Nesting and migrant birds are very diverse in the water bodies. Especially numerous are Anatidae: mute swan (Cygnus olor), geese, ducks, mergansers, Eurasian coot (Fulica atra), and waders. There are many pheasants. A lot pray birds nest in this area, including goshawk (Accipiter gentilis), sparrow-hawk (A. nisus), marsh harriers, white-tailed eagle (Haliaeetus albicilla), kestrel (Falco tinnunculus) and red-footed falcon (F. vespertinus). Waterfowl and shore migrant birds, wild boar (Sus scrofa), roe (Capreolus capreolus), Caucasian otter (Lutra lutra meridionalis), and some species included in the Red Book of Russia, e.g., white-tailed eagle (Haliaeetus albicilla), and black stork (Ciconia nigra) are main protected objects in the Samurskiy Forest.
Flora. Oak, hornbeam, poplar, and alder dominate in the plant communities of the Samurskiy Forest. Maple, elm, ash, apple-tree, pear-tree, and mulberry are co-dominants of these communities. Hawthorn, biwa, dogwood (Cornus sp.) and euonymus occur in the underbrush. There are some liana species like ivies and wild grapes. Pine, black locust (Robinia pseudoacacia), gleditschia, and walnut-tree have been introduced in the area.
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Figure 3.4.9
Samurskiy forest
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Figure 3.4.10
Privatized segment of the Samurskiy forest
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Figure 3.4.11
Liana growing on the trees of Samurskiy forest
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Figure 3.4.12
Bird migration along the coastline of the Samurskiy forest area
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Figure 3.4.13
Wetlands in the Samurskiy forest
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Figure 3.4.14
Waterfowl in the Samurskiy forest area
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Figure 3.4.15
Coast of the Caspian Sea adjacent to the forest sites
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Figure 3.4.16
Seaside experimental fish hatchery
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Figure 3.4.17
Swans perished in the environs of Makhachkala during winter 2006

The population of oak, primroses, and lianas has decreased in the last years. Abundance reduction of tree species is connected with cutting in the area and use of the wood as a building, ornamental and fuel materials. Local people collect primroses in large quantities. Disappearance of plants in undergrowth is caused by unlimited pasture. The population of lianas decreases due to decrease in moisture in the forest. The number of weeds and thorny shrubs (blackberry bush), not eaten by cattle, has increased.

The abundance of species included in the Red Books of various rank (Erianthus ravennae, Imperata cylindrica, Nectaroscordum tripedale, Ophrys caucasica, Pterocarya pterocarpa, and Ferula caspica, Primula woronowii and Atropa belladonna) has decreased during the last few years. Cattle pasturage and change of moisture regime in some parts of the forest were main cause of these modifications.
Human impact on vegetation of the site is mainly expressed in over pasture and cutting. These are main reasons of moisture decrease in the forest and modification of virgin primary habitats. The expert estimations show that due to such impacts, the abundance of plants decreases more than by 10%, species diversity - by 5%, respectively. According to the approach proposed for assessment of environmental changes (see Section 2.4) such a state of environment corresponds to “good” quality or even “normal”.

Fauna. Grass-snake (Natrix natrix), European pond turtle (Emys orbicularis), and Greek tortoise (Testudo graeca) are common in the considered site of the shore. Great cormorant (Phalacrocorax carbo), great heron (Egretta alba; =Ardea alba), grey heron (Ardea cinerea), purple heron (A. purpurea), swans, gooses, river and diving ducks, Caspian gull (Larus argentatus; =L. cachinnans), Eurasian coot (Fulica atra), white-tailed eagle (Haliaeetus albicilla), common buzzard (Buteo buteo), Eurasian hobby (Falco subbuteo) and pheasant are common among the birds in the area. Wild boar, roe, red fox, grey wolf, jackal, common raccoon (Procyon lotor) and European hare (Lepus europaeus) are common among the mammals. Nowadays grey wolf, jackal, and red fox often occur near settlements. The main reasons of this phenomenon are shortage of natural habitats and hunting. As a result, the carnivorous have to adapt to man-transformed landscapes, where they can find more come-at-table food.
During the last few years the population of some commercial species, such as pheasant, roe, and wild boar has decreased more than twice due to increase of poaching and disturbance. At the same time, the population of jackal and grey wolf has increased due to population growth of cattle and abundance of carrion.

Mass migration of birds starts in the end of February, reaches its maximum from middle of March to the end of May, and finishes in the middle of June. At that, 3 million birds migrate through the territory of the Samurskiy Forest. The displacement of the migration time is connected mainly with sea level rise.

Only one group – bats, represents migrating mammals in the Samurskiy Forest. However, the species composition and length of migration way of these animals are not studied. It is known that mass flight occurs in April-May, and September-November.

Among the animals, included in the Red Books of IUCN and RF at the studied site, the common species are European legless lizard (Ophisaurus apodus), striped-neck terrapin (Mauremys caspica), Greek tortoise (Testudo graeca), Dalmatian pelican (Pelecanus crispus), pygmy cormorant (Phalacrocorax pygmaeus), glossy ibis (Plegadis falcinellus), bustard (Otis tetrax), black-winged stilt (Himantopus himantopus), glaucous gull (Laris ichtyaetus), purple gallinule (Porphyrio porphyrio), and white-tailed eagle (Haliaeetus albicilla). The populations of Greek tortoise, white-tailed eagle, and purple gallinule have decreased during the recent years. The reasons are disturbance, overpasture in the forest, tree felling, and poaching.

Marine communities. On studied site the common fish species are lamprey (Caspiomyzon wagneri), kutum (Rutilus frisii kutum), Danubian bleak (Chalccilburnus chalcoides) and Gobiidae. The poaching fish trade is moderate. Nevertheless, the part of the poaching fish trade in comparison with the legal fish trade is probably more than 90%.

Main human impacts on the animal world are disturbance, poaching, excessive pasturage, cutting, and change of habitats. Human impact on the birds gradually increases and is connected with change of habitats, disturbance, and poaching. In result, the abundance of birds has decreased not less then twice, species diversity - 5% correspondingly. According to the approach proposed for assessment of environmental changes (see Section 2.4), such a state of environment corresponds to “poor” quality by the bird abundance. By the bird diversity, environment corresponds to “normal”. As a whole, during the last years, the disturbance has considerably increased but change of habitats has increased less and poaching is stable.

The favourite objects of poaching are wild boar, hare, red fox, common raccoon, and badger. Human impact on animals gradually increases, especially because territory development. However, mass death of mammals is not recorded. In winter, death of waterfowl and shore birds is regularly registered due to weather conditions and shortage of food.
Next types of human impact are most dangerous for this site (in order of diminishing danger):

· Developing of the territory; tree felling;

· Excessive pasturage, poaching;

· Coastal oil production;

· Water pollution;

· Increasing water off-take.

Main impact factor on habitats is agriculture, after which their recovery is virtually impossible. Recovering capabilities of riparian forests are very low under full transformation.
The next measures are essential for the improvement of environmental situation in this part of the Russian Caspian Sea coastal zone:

· Provide the Samurskiy National Park the federal status;

· Limit recreation development in the adjacent coast of the Caspian Sea;
· Limit cattle pasturage in spring and summer and create temporary (5-7 years) rest zones for recovery of undergrowth;

· Reduce Azerbaijan quota of water off-take from the Samur River;

· Solve the social-environmental problems of the local people.
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