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Note

Terms and definitions used in the Report have the pure professional/technical character and do not assume any opinion regarding the status of the Caspian Sea or its parts. Every effort was made to use commonly known terminology related to geographical, geological and fishery without any attendant legal or political meaning.

Part I. Preparation of objectives and scope of work

Introduction

The Caspian Sea is a unique isolated saltish water body, the largest in the world. The exceptional fisheries importance of the Volga–Caspian region stipulated the establishment of the scientific organisation for fishing resources research – Caspian Fisheries Research Institute (KaspNIRH). Over a century the Caspian scientists research resources and habitat of hydro-bionts, and recommendations on preservation and rational utilisation of living resources are developed on the basis of research results. The Caspian was an unprecedented example among the fisheries water bodies of the Soviet Union, where the National Programme on realisation of the large-scale actions for reproduction and protection of commercially valuable fish and fishing regulatory was implemented. 

Establishment of independent Caspian states destroyed the united centralized system of sea living resources management, and the absence of Interstate Agreement on protection and utilization of the Caspian fish resources made the solution of this important task much more complicated. 

Under present condition it is possible to conserve the unique Caspian ichthyofauna only through joint efforts of the Caspian States on the basis of united coordinated program on protection of the Caspian natural resources. The example of such consolidation is the Caspian Environment Program (CEP) TACIS of the European Community. 

This work is presented as a report, containing the brief analysis of the state of aquatic commercial bioresources and environment of the Caspian Sea. It defines the scope of work of the Caspian Regional Thematic Center on management of fishery and other commercially important bioresources on a sustainable basis (CRTC MB) and estimation of impact of the intensified fishing exploitation, pollution and other factors on fish resources. For easier relation to the text the major terms and their interpretation are given below.

Species is the main taxonomic unit in the classification system of living organisms.

Biomass – the value of the whole population, stock or its definite structural part, expressed in mass unit.

Biocenoses – aggregation of species, inhabiting a definite area, connected both among themselves, and with abiotic factors of environment.

Fishing intensity – the measure of fishing influence on the resources.

Quota of catch – the quota of Total Allowable Catch (TAC), set in the regions of regulated fishing for each fishing organization (state), participating in this water body exploitation. 

Fish migration - the mass moving of fish, caused by its living cycle particularities and environmental changes; spawning, growing, wintering and other migrations are distinguished.

Population – self-reproducing composition of one species individuals, possessing common gene base and occupying a definite area.

Commercial stock – the part of resources (in mass unit or in pieces), consisting of fish the size of which is considered to be commercial.

Quantity – the whole population (stock) value or its definite part, expressed in pieces.

Shelf – shallow slope adjacent to the continent or island and ending with a steep slope break (edge) of the sea floor.

Ecosystem – co-existence of organisms living together and conditions under which they exist in a balanced relationship and constituting a system of inter-related biotic and abiotic processes and phenomena. 

1. Physical and Geographical Characteristics of the Caspian Sea
The Caspian Sea is the largest in the world isolated saltish water body located in the inner part of the continent (its area is about 400 thousand km², the maximum salinity is about 13(). Shipping is accomplished from the Asov and Black seas to the Caspian via the Volga-Don canal, the result of which was the penetration of about 30 representatives of the sea fauna from the other water bodies. Yet, being isolated, the Caspian is deprived of any salt-water or physio-chemical influence of the World Ocean. 

The unique natural features of the Caspian are created by its physical, geographical, morphological, hydrological and hydro-chemical particularities.

The sea meridian length (about 1050km) predetermines climatic contrasts. The northern part of the sea is in the sharp continental zone (cold winter, hot summer); the southern part is in the arid and humid subtropical zone. Big climatic contrast is observed between western and eastern coasts. 

The Caspian Sea is the water body with well-developed shelf zone. The most significant part (62.6%) of the water area is the depths down to 100m (238.4 thousand km²), where foraging and wintering of the commercially valuable fish species occur. More than 44% of this area is highly productive desalinated waters with depths down to 10m, which is about 116 thousand km², including about 100 thousand km² of the Northern Caspian, the major productive sea area. This area, in particular, is the main place of commercially valuable fish species growing.

Continental flow, running into the Caspian, is the main input into the water balance: it significantly exceeds average multi-annual precipitation (73.7km³) and is spatially distributed very unevenly. Approximately 130 rivers flow in the Caspian Sea, however, the share of 7-8 main rivers is about 98% of flow. The major donor of the continental flow is the Volga, the volume of which is over 2/3 of total fluvial flow, entering the Caspian (Table 1.1). 

The fluvial flow, from the Volga in the first turn, together with the surface evaporation volume decisively defines the state of the sea level. Despite the other existing points of view at the sea level fluctuations, in particular, the geological theory, the nature-climatic one well describes the multi-annual fluctuations of the Caspian. Thus, during the existing period of instrumental surveys of the Caspian level and Volga flow (from 1840), it is observed that there is a full synchronism of changes between those factors. Raised reiteration of the years, when the Volga is flowing full, corresponds to the high sea level, and vice a versa, the sea level fall is accompanied by years of low flows and extremely low flows of the Volga (75-95% of provision). It was, for instance, in 1930s and 1970s of current century. In the middle and end of the last century and the first of the third part of XX century the high sea level was accompanied by the Volga raised flows. 

Table 1.1 The main river flow into the Caspian Sea

Rivers
Years of survey
Range of survey
Average annual flow, km³
% of total flow

Volga
1881-1997
Volgograd
253.1
82.4

Ural
1890-1997
Topoli, Makhombet
9.2
3.0

Terek
1912-1913

1925-1995
Karagalinskaya
8.3
2.7

Kura
1950-1988
Salyany
15.3
5.0

Sulak
1936-1995
Glavnyi Sulak


5.3
1.7

Samur
1936-1965

1985-1995
Miatly, tail-water of the hydro-electric scheme
2.2
0.7

Rivers of Iran*
1966-1981
-
13.3
4.3

Small rivers
1996-1981
-
0.5
0.2

Total flow


307.2
100.0

According to Baidin S. S. (1986)

Spatial distribution and quantity of flow entering either part of the sea predetermines the formation of estuarial areas of different size, and finally the fish productivity of this or that region, as well as intensity of sturgeon coming.

1.1. Summary
The main physical and geographical particularities of the Caspian Sea (isolated water body, spatial unevenness of continental flow entering the sea, extremely shallow water of the most productive Northern Part), combined with regulation of the sea basin major rivers (Volga, Terek, Sulak, Samur, Kura, Sefidrut and partly Ural), big anthropogenic load (transport of toxic substances with river flow in the sea), eutrophication of fluvial system, full-scale development of the sea oil extraction) primarily predetermine the vulnerability of the Caspian ecology to natural-climatic and anthropogenic  impact.

Under such conditions, the extremely urgent problem is to elaborate a concept regarding protection of marine bioresources, functioning of the main ecosystem processes, reduction of anthropogenic load on the water body, ecologization of sea oil extraction technology (sea oil extraction technology without any industrial faults from bore platforms accepted by all Caspian states). This concept must contain the common approach to conservation of natural fish reproduction, propagation of valuable fish species, protection of bioresources and their commercial utilization, in the first turn, for limited ones (sturgeon, kilka, seal).

2. Brief description of the commercial fishes and other aquatic animals of the Caspian Sea

The unique physical and geographical features of the Caspian Sea entail the unique species composition of this water body ichthyofauna. Ichthyofauna of the sea and estuarial areas of the flowing rivers is represented by 124 species and subspecies belonging to 53 kinds of 17 families. It yields in diversity to the other southern seas, but its high productivity of mass commercial species is remarkable (Table 2.1). The Caspian ichthyofauna is unusual, having a great number of endemic species provided by isolation of this water body during long time. According to data of Kazancheev E. A. (1961) and Belyaeva V. N. (1989), 76 endemic species and subspecies are counted, most of which belong to herrings and gobies.

Species and subspecies of marine (44%) and freshwater (34%) groups predominate in the sea ichthyofauna composition. In contrast to them, migratory fishes grow in the sea till maturing and migrate to the rivers for spawning. Semi-anadromous fishes stay in desalinated parts of the sea and migrate for spawning over short distances from estuaries, usually not out of the delta area. The most valuable commercial fish, like sturgeon, salmon, white fish, carp and migratory herring belong to migratory and semi-anadromous species, that makes them very vulnerable during changes in the river regime (Table 2.2). 

Fish is divided into plankton-eating, herbivorous and carnivorous according to the way of feeding. Some of them belong to the mixed type of feeding. For instance, sturgeon, being benthos-eater, partly eats small fish, as well as Volga shad, the main feed of which is plankton. 

Marine fishes occupy the entire sea water body, except for layers close to the bottom of the Caspian hollows. Semi-pelagic and demersial fish usually belongs to benthos-eating and inhabits mainly the coastal zone depths of 50-75 m. Pelagic plankton-eating fish is distributed in upper waters all over the sea, but the main concentrations are formed above depths more than 50 m. Carnivorous fish inhabit both pelagic and semi-pelagic areas (Table 2. 2).

Among commercial species of the Caspian Sea a special place belongs to the Caspian seal that is a Caspian endemic and the only representative of marine mammals.

In spite of species diversity of ichthyofauna, only about 40 species and subspecies have commercial importance. Among them sturgeon has a special status.

Table 2. 1 Commercial fish in the Caspian Sea and lower parts of flowing rivers

Family
Species (sub-species)
Sea
Volga
Ural
Kura
Terek
Atrek

1
2
3
4
5
6
7
8

Petromisonidae-

Миноговые

Lampreys
Caspiomyzon wagneri (Kessler) – минога

Lamprey
+
+
+
+
-
-

Acipenseridae - 

Осетровые

Sturgeons
Huso huso (L.)  - Белуга

Beluga
+
+
+
+
+
-


Acipenser nudiventris 

(Lovetzky) – шип

Ship
+
+
+
+
-
-


Ac. Ruthenus (L.) -

Стерлядь

Sterlet
+
+
+
+
+
-


Ac. Guldenstadti (Brandt) – 

Русский осетр

Russian sturgeon
+
+
+
-
+
-


Ac.guld. persicus (Borodin) – персидский осетр

Persian sturgeon
+
+
+
+
-
-


Ac.stellatus (Pallas) – северо-каспийская севрюга
North Caspian sevruga
+
+
+
-
+
-


Ac.st.stellatus natio cyrensis (Berg) – куринская севрюга

Kura sevruga
+
-
-
+
-
-

Clupeidae – сельдевые

Herrings
Clupeonella delicatula caspia (Svetovidov) - 

Обыкновенная  килька

Common kilka
+
+
+
-
-
-


Cl. engrauliformis (Borodin) – анчоусовидная килька

Anchovy-like kilka
+
-
-
-
-
-


Cl. grimmi (Kessler) – больше​глазая килька

Big-eye kilka
+
-
-
-
-
-


Alosa saposhnikovi (Grjmm) – большеглазый пузанок

Big-eye shad
+
-
-
-
-
-


А. Sphaerocephala (Berg) – круглоголовый  пузанок 

Roundhead shad
+
-
-
-
-
-


A.caspia caspia (Eichwald) – каспийский пузанок
South Caspian Shad 
+
+
+
-
-
-


A. Brashnikovi  brashnikovi (Borodin) – Долгинская сельдь
Dolghin shad
+
-
-
-
-
-


A. kessleri   volgensis (Berg) – волжская мно-готычинковая  сельдь

Volga multi-rakered shad
+
+
-
-
-
-


A.kessleri kessleri (Grimm) – черноспинка

Blackback shad
+
+
-
-
-
-

Salmonidae- лососевые

Salmons


Salmo trutta caspius (Kessler) – каспийская кумжа

Caspian salmon
+
-
-
+
+
-

Coregonidae -

Сиговые

White fishes
Stenodus leucichthys leucichthys (GuId.) – белорыбица

Inconnu
+
+
+
-
-
-

Esocidae -

Щуковые

Pikes
Esox lucius (L.) – Щука

Pike
-
+
+
+
+
-

Cyprinidae – карповые

Carps
Rutilus rutilus caspicus 

(Jakowlew) – cеверо-

каспийская вобла

Vobla 
+
+
+
-
+
-


R.r.caspicus natio kurensis         (Berg) –куринская вобла 

Kura roach
+
-
-
+
-
-


R.r.caspicus natio kni-powitschi  (Pravdin).- туркменская вобла

Turkmen roach
+
-
-
-
-
+


R.frisii kutum (Kamensky) – кутум

Kutum
+
-
-
+
+
-


Leuciscus idus ( L.) – Язь

Ide
-
+
+
-
-
-


Scardinius erythroph-thalmus (L)- 

Красноперка
Redeyed  rudd
-
+
+
+
+
-


Aspius aspius (L). – 
Жерех 

Caspian asp
+
+
+
+
+
-


Tinca tinca (L). – линь 

Tench
-
+
+
+
+
-


Barbus brachycephalus caspicus (Berg) – каспийский усач

Caspian barbel
+
-
-
+
+
-


Сhalcaburnus chalcoides (Guld.) – шемая

Shemaya
+
-
-
+
+
-


Blicca bjoercna (L.) – густера

Silver bream
-
+
+
+
+
-


Abramis brama orientalis (Berg) – восточный лещ

Eastern bream
+
+
+
+
+
-


Vimba vimba persa (Pallas) – 
Каспийский рыбец 

Caspian vimber
+
-
-
+
+
-


Pelecus cultratus (L.) – чехонь 

Sabre carp
+
+
+
+
+
-


Cyprinus carpio (L.) – сазан       

Common carp
+
+
+
+
+
+


Carassius auratus gibelio (Bloch) –серебряный карась

Goldfish
-
+
+
+
+
+

Siluridae – сомовые

Catfishes
Silurus glanis (L.) – Сом

Catfish
-
+
+
+
+
-

Mugilidae – кефалевые

Mullets
Liza auratus (Risso) – сингиль   

Golden mullet 
+
-
-
-
-
-


Liza saliens (Risso) – остронос 

Leaping mullet
+
-
-
-
-
-

Percidae –окуневые

Perches
Stizostedion lucioperca (L.) – судак

Pike-perch
+
+
+
+
+
-


Perca fluviatilis (L.) –Окунь

River perch
-
+
+
+
+
-

Table 2.2.  Ecological groups of the main commercial fishes in the Caspian Basin

Fish
By regions of distribution
By habitat zones
By feeding


I
II
III
IY
Y
YI
YII
YIII
IX
X

Sturgeons











Sturgeon


+


+

+
+


Sevruga 


+


+

+
+


Beluga


+

+



+


Herrings











Anchovy-like kilka 
+



+

+




Big eye kilka 
+



+

+




Common kilka
+



+

+




Big-eye shad 
+



+






Caspian shad
+



+

+

+


Dolghin shad
+



+



+


Volga shad


+

+

+

+


Blackback shad


+

+



+


Salmons











Caspian salmon


+

+






Sigs











Inconnu


+

+



+


Carps











Vobla



+

+

+



Bream



+

+

+



Common carp



+

+

+



Asp



+

+


+


Kutum


+


+

+



Redeyed rudd

+


+




+

Tench

+



+

+

+

Perches











Pike-perch



+
+



+


River perch

+


+



+


Pikes











Pike

+



+


+


Catfishes











Catfish





+


+


Mullets











Leaping mullet
+



+



+
+

Golden mullet
+



+



+
+

Gobies
+
+



+

+

+

Notes: 1 - marine; II – freshwater; III -migratory; IY – semi-anadromous; Y- pelagic; YI – semi-pelagic and demersal; YII - plankton-eating; YIII - benthos-eating; IX - fish-eating,  Х -plant-eating.

2.1. Sturgeons

In the Caspian Sea there are 6 sturgeon species, belonging to two genera. Russian Sturgeon, sevruga and beluga are the most numerous.

Sturgeon is an ancient fish on the Earth and belongs to migratory kind (except sterlet). It stays mostly in the sea, but migrates into rivers for reproduction. 

Beluga (Huso huso L.) is the biggest of sturgeons. It can achieve 425cm length, 520kg weight, and 120 years of age. Male matures at the age of 11 years, female at 15. It moves to the rivers Volga, Terek, Ural, Kura and Sefidrut for reproduction, and according to this the population is divided into three sub-populations: Volga, Ural and Kura beluga. After construction of the Volgograd Hydro-Electrical Station, only 5% of spawning areas were left for beluga in the Volga. Juvenile and adult individuals use the whole sea water area for foraging, while juveniles eat Mysidacae, adults are carnivorous and eat gobies, herrings and carps. Beluga rate of growth exceeds the other Caspian sturgeons, according the average multi-annual data they grow till 47cm during the first year.

Sturgeon has two forms in the Caspian basin: Russian sturgeon (Acipenser guldenstadty Brandt) and Persian sturgeon (Acipenser guldenstsdty persicus), which differ in meristic and some biological indices.

Russian sturgeon is a large fish with size up to 210 cm and weight up to 65kg. Its maximum age is 50 years. Mass male maturity is attained at the age of 14-17, female at 18-21. Reproduction of the Russian sturgeon occurs mainly in the Volga and Ural. After construction of the Volgograd Hydro-Electrical Station, more then 70% of the spawning areas were cut off.

Persian sturgeon is a more heat-loving kind. It reproduces in the Kura, but senior age groups can spawn in the Volga and Ural. It forages mainly in the Middle and Southern Caspian.

Adult sturgeon belong to fish of mixed type according to the way of feeding (benthos-eating, carnivorous), yearlings eat shellfish.

Sevruga is represented by two forms: North Caspian (Acipenser stellatus Pallas) and South Caspian (Acipenser stellatus natio cyrensis Berg). It is distributed all over the sea and migrates for spawning to the Volga, Ural , Terek, Sulsk, Kura, Sefidrut. In the sea there are 53-36% of Volga sevruga, 30-35% of Ural sevruga. Quantity of Kura sevruga is not more then 12-14%.

Sevruga length could be 195cm, weight – 25kg, maximum age – 30 years. Males mature at the age of 9 years, females at 11.

Adult sevruga is a fish of mixed type according to the way of feeding (benthos-eating, carnivorous). Yearlings eat crayfish in the river and sea.

Ship (Acipenser nudiventris Lovetzky) and sterlet (Acipenser ruthenus L) are not numerous. Ship is a large fish of length up to 200 cm and weight of more then 75kg. It seldom moves into the Volga for spawning. It spawns mainly in the Middle and Southern Caspian. Males mature at the age of 9-13 years, females at 13-16. Ship is a fish of mixed type, according to the way of feeding (benthos-eating, carnivorous).

Sterlet in the Volga basin has two forms: resident, with the habitat area in the Middle and Upper Volga and semi-anadromous, reproducing in spawning areas of the lower Volgograd  Hydro-Electrical Station dam and growing in desalinated sea areas. Its weight is not more then 6kg, the length – 100cm. It reaches maturity at the age of 4 years.
2.2. Marine fishes

Marine commercial fish is mainly herrings. They are represented by two genera: herring (Alosa) and kilka (Clupeonella). Kilka has the greatest ichthyomass volume among the other marine fishes. There are Anchovy-like, Big-eye and Common (or tulka) kilka in the sea.

Anchovy-like kilka (Clupeonella engrauliformis Borodin) is the main object of fisheries among the three existing species in the Caspian. Its population consists of eight age groups (from 0 to 7+ years), but the first four are predominant (91.2%). Spawning of kilka occures from May till December, both in coastal (above the depths of 20-25 m), and in deep-water sea areas (above the depths of more than 200 m). Feed of adult fish mainly consists of Copepoda. Like the other kilkas, the Anchovy-like is the feed object for Caspian predators. It becomes an object of catches rapidly (1+ years) and matures early (1+ - 2+ years).

Sea level rise is accompanied by water temperature drop and water desalination in the Middle and Southern Caspian which in turn causes changes in Anchovy-like kilka ecology. The Volga water, flowing into the west coastal region of the Southern Caspian, desalinates the shelf zone, forcing kilka concentrations in the deeper areas, making it inaccessible for catching. Anchovy-like kilka avoids desalinated areas, and is never met in waters with salinity less than 8‰. Its reproduction occurs mainly along the eastern coast of the Middle and Southern Caspian where there is no river flow. Also it avoids the western part of the Southern Caspian, that is caused by desalination of this zone by Kura flow and especially increasing precipitation in the Big Caucasus zone, especially during the last years.

Big-eye kilka (Clupeonella grimmi Kessler) is an endemic species of the Caspian Sea and the smallest commercial fish. The catch volume takes the second place after Anchovy-like kilka. The size of kilka in the catches ranges from 45 to 120 mm. This species is characterised by very complicated intra -species structure and has at least 4 ecological groups (Derevyagin, 1979).

Big-eye kilka spawning areas are in all regions of its habitat in the Middle and Southern Caspian. The main part of its population matures at the age of two years, and only small part (10%) at the age of 1. The largest part of stock reproduces from January until April, the rest – in the second part of the year. Kilka eats Copepoda, and is the feed object for carnivorous fishes and seal. In commercial catches individuals at the age of 1+ to 4+ prevail.

Big-eye kilka mainly stays in deeper water areas, where stability of all aquatic elements is notable, which creates relatively favourable condition for survival and maintenance of resources on a relatively stable level.

Common kilka (Clupeonella delicatula caspia Svetovidov) is an euryhaline species, so it is met both in fresh and maximum saline water zones. It migrates to lower parts of the Volga, Ural, Terek, but usually not further than the delta.

Common kilka spawning occurs everywhere in the Northern Caspian, in the Volga delta, and also in the small depths near the coasts of Middle and Southern Caspian. Spawning is the most intensive at water temperature 11-19ºC. Common kilka wintering areas in the Southern Caspian are close to the western coast and areas of 35-100 m depths. The main food for kilka is Copepoda and Cladocera. Many carnivorous fishes and seal eat kilka.

The volume of common kilka constantly increases. It is connected with the sea level rise, which caused desalination of the shelf zone water and expansion of spawning and growing area in the Northern Caspian.

Of commercial importance are 6 species and 11 sub-species belonging to herrings, among them South-Caspian shad, Big-eyed shad, Dolghin shad and Black Spine shad. 

South Caspian shad (Alosa caspia caspia Eichwald) is not of large size (14-32 cm). It spends winters in the Southern Caspian, and migrates for reproduction to the Middle (Middle Caspian shad) or to the Northern Caspian, and can enter the Volga estuary (North Caspian shad, northeastern shad). Some kinds of shad never leave the Southern Caspian area (astrabadski and enzelinski), where they spawn. North Caspian shad has a great commercial importance and presents the major part of shad population. Its spawning takes place in May at water temperature of 16-20ºC. Juvenile mass migration from shallow water area into the open sea occurs in August and early September. Caspian shad is one of the main users of zooplankton.

Dolghin shad (Alosa brashnikovi brashnikovi Borodin) is a large fish up to 50cm length. It is met all over the sea except in absolutely fresh water zones. It spends winter in the Southern Caspian and during warm winters in the Middle Caspian as well. When the water warms up to 5-7ºC, the fish begins moving toward eastern shallow parts of the Northern Caspian that is the main spawning area of Dolghin shad. Spawning begins at the water temperature 14-16ºC in 1-3 m depth and salinity 4.8-10.7‰. Dolghin shad mass moving to the spawning areas begins in the third decade of April. Dolghin shad juveniles are carried into the Middle Caspian already on the larva stage. Dolghin shad is carnivorous and eats mainly kilka. Biology of Dolghin shad is very similar to Big-eyed shad, similarity is visible in distribution, migration, spawning and feeding.

Black Spine shad (Alosa kessleri kessleri Grimm) is the largest of Ponto-Caspian shads (22-46 cm). It is a migratory herring, wintering in the Southern Caspian, entering the Volga, and more seldom Ural, for spawning. Herring moves for spawning in late April-early May at water temperature 13-15ºC. At the present time herring main spawning areas are located in the Volga between villages Chyerny Yar and Svetly Yar (280-430km above Astrakhan). The most intensive spawning is noted at water temperature 18-20ºC in the first decade of June. Regulation of the Volga made the length of juvenile flow shorter so it happens at a larvae stage and causes its low survival.

2.3. Salmonids

Caspian salmon (Salmo trutta caspius Kessler) is a sub-species of salmon inhabiting the Baltic and White Sea basins. Caspian salmon forms several stocks, which stay close to rivers flowing into the Caspian and differ significantly by several morphobiological features. 

Before the regulation of the rivers flowing into the Caspian Sea, the catches of Caspian salmon achieved several tons. The main fishing zone was the Kura river.

Despite of adverse environment changes, it was possible to conserve salmon in the Caspian ichthyofauna because of rearing and releasing juveniles by fish reproduction hatcheries in Dagestan and Azerbaijan. In the process of propagation in the hatcheries, degradation of natural characteristics of the Caspian salmon occurred: it became smaller in size, with shorter duration and spatial length of life in the river, shorter maximum age, earlier maturing. At the present time fish reproduction plants exclusively use the generations grown there under controlled conditions. Now, Caspian salmon has insignificant importance in total fish catch in the Caspian, although it deserves one of the first places in the sea ichthyofauna for its marketable value.

2.4. Whitefishes

Inconnu (Stenodus leucichthys leucichtys Guld) belongs to white fishes family and is a migratory fish. It has a commercial value and inhabits the Northern, Middle and Southern parts of the Caspian Sea. In summer it stays in deep waters of the Middle and Southern Caspian: in autumn and winter, when the water temperature lowers, Inconnu moves closer to the Northern Caspian and pre-estuary and grows intensively before spawning migration. Before the construction of Hydro-Electrical Stations on the Volga, inconnu spawning areas were in the Oka, Kura, Kama and other rivers. When flow regulation blocked migration routes with dams, inconnu quantity reduced significantly, and in 1959 inconnu fishing was banned.

The decision on artificial reproduction of juveniles (in Kizanski, Alexandrovski, Volgogradski farms) was taken to conserve inconnu. At the present time inconnu stock is being formed, mainly thanks to artificial reproduction, and from 1985 it became a commercial species again. Under further increasing juvenile production, bio-technical improvement, rising the rate of juvenile survival in natural water bodies, it is possible to increase significantly the quantity of this valuable species.

2.5. Semi-anadromous and freshwater fish

Ichthyofauna of the Caspian Sea and its inner water bodies is characterised by significant diversity of semi-anadromous and freshwater fishes. In total, there are about 50 species. But the basis of fisheries consists of no more than 10 species of this group. Among them vobla, bream, common carp, pike-perch and catfish are of the greatest commercial value.

During the evolution process semi-anadromous and freshwater fish adapted to reproduce in flooded areas of the delta and floodplains. Each species spawning requirements are specific; the areas, spawning time, demands of substratum, temperature, and current velocity are different. It allows them to use spawning areas very effectively.

Vobla (Rutilus rutilus caspicus Jakowlew) forms several independent stocks in the Caspian, the most abundant of which is the North Caspian one. North Caspian vobla migrates for spawning into the Volga and Ural deltas.

It spawns everywhere in the Volga delta, but spawning areas, located in low zone of the Volga-Akhtubinsk floodplains, are the most productive. Vobla obtains high flexibility and adapts easily to various conditions. Its spawning takes place in wide temperature range (6.6-16ºC) with its maximum in interval of 8.1-12.4ºC. Larvae and roe development goes normally both in fresh and low saline water (up to 5‰). The best spawning areas are low-lying floodplain meadows flooded in early spring, with mild vegetation and 25-40 cm depth. Larvae growth in the spawning areas is determined by spring flood volume and duration, as well as by temperature conditions and time of spawning. Juvenile flow is prolonged from May to the second part of August. Vobla growing areas are close to the Northern Caspian. In autumn vobla migrates for wintering to avant-delta and lower rives, where it stays during wintertime. The main foods of vobla are shellfish and crustacea.

Bream (Abramis brama L) inhabits the Northern Caspian, Volga, Ural, Terek, Kura. There are semi-anadromous and resident forms and several local stocks named Volga, Ural and Terek ones. The Volga stock was always known as the most abundant. The most part of its life cycle bream stays in the sea and avant-delta, where adult fattens after spawning and juveniles mature. Late summer and in autumn bream moving to avant-delta is observed, where it spends winter. In spring juvenile bream moves back to the Northern Caspian area for growing and breeders migrate into the river spawning areas, located in the lower parts of delta.

Bream mass spawning occurs in the second decade of May at water temperature 8-25ºC. The main juvenile flow is observed in June and early July. The sea zone of juvenile distribution is limited by isogaline 8-9‰. Its biggest amount grows in the water with salinity 4‰. The main fish mass spawns for the fist time at the age of 4 years. Quantity of bream, as well as the other semi-anadromous fishes, is determined by conditions of fish reproduction and survival at the early life stages in the Volga delta and the Northern Caspian.

Common carp (Cyprinus carpo, L) is a freshwater species by its origin: it occupies desalinated sea areas. The Volga common carp population is the most abundant. It is represented by semi-anadromous and freshwater forms. Common carp main wintering areas are the Volga avant-delta, and especially its middle and lower parts. Common carp migrations before spawning are of local character and limited mainly by avant-delta, where the rate of spawning is much higher than in the Volga-Akhtubinsk floodplain and the Volga delta. Spawning occurs at water temperature 15.5-18.5ºC from late April to May. Common carp juveniles grow fast, outstripping all the other carp representatives. 

After spawning adult carp flow downstream to avant-delta, where it grows intensively.  Common carp’s preferable foods are mosquito larvae (Chironomidea), as well as shellfish (Mollusca) and Trichoptera.

Common carp is characterized by high species flexibility, good tolerance of varying hydrological regimes and high polymorphousness.

Pike-perch (Stizostedion lucioperca, L)  has semi-anadromous and resident forms. Pike-perch of the Northern Caspian forms the Volga and Ural stocks. The Volga pike-perch main spawning areas are located in the Volga-Akhtubinsk floodplain, where it spawns in the watercourses of channels, shallow side channels and side waters, avoiding overgrown water bodies. Typical peculiarity of reproduction is that male arranges the spawning nest, protects it and aerates water henceforth.  

Pike-perch spawns from the middle of April untill early May at water temperature 6-12ºC. Water flow brings larvae into low-lying floodplains, where fry continues to grow and then flows downstream. At early stages (6-10mm) pike-perch food is planktonic crustacians. At the length of 13-30mm they are of mixed type of feeding, and fish larvae appear in their ration. Juvenile migration lasts from late May until the middle of July, and usually coincides with mass carp and especially vobla flow downstream, which pike-perch juveniles eat intensively. Adult pike-perch growing areas in the Northern Caspian coincide with vobla and bream distribution, which makes the latter a favorite food object for pike-perch.

Catfish (Silurus glanus, L) is widely spread in the Caspian basin. It is freshwater fish, but moves for growing into desalinated area of the Northern Caspian and widely inhabits avant-delta. Catfish of 45-137cm length and 16 years of age are met in catches. Maturing is at the age of 3-4. Catfish reproduction period is from late May until late June at water temperature 22-27ºC. It spawns in the nests of water plants in the depth 27-35cm. Juvenile eats plankton and other species fry. Adult fish is an active predator. The main growing area is avant-delta, where catfish eats fish and non-fish (crustasea and frogs) species.

Reproduction of semi-anadromous and freshwater fish occurs in the fresh water of the Volga delta. Its biomass is formed during five months in the Northern Caspian. When the water temperature decreases, the entire stock concentrates in the Volga avant-delta, where it stays for the winter. During summer and autumn time semi-anadromous (vobla, bream, pike-perch) and partly freshwater (catfish, pike, redeyed rudd) fish grows in the Northern Caspian, distributing everywhere. The highest fish concentrations are noted in the north-western and eastern sea areas.

2.6. Caspian seal

Caspian seal (Phoca (pusa) caspia) is an endemic of the Caspian and the only mammal representative in the sea fauna. Zoological length of adult individuals varies from 126 up to 155 cm, weight from 50 up to 90kg. Life span is not more than 50 years. Maturing is at the age of 5-7. Caspian seal covers practically the entire Caspian Sea. In autumn and winter seals concentrate in the Northern Caspian, where the most important processes (coupling, birth, moulting) occur. During spring and summer time they spread all over the Middle and Southern Caspian, which are the main regions of animals growing. In autumn the animals begin to migrate back to the North, where they concentrate on the temporary sandy islands waiting for freezing-over.

Mass birth occurs from January 28 to February 5. Female releases one pup of size 65-70 cm and weight 2.8-3.8kg. During the growing process pup undergoes several successive moultings. It gradually passes stages: zelenets, belek, tulupka, sivar(translator’s note: These local names originate mainly from coloring of fur:” zelenets” - 1-3 days old, greenish; “belyek” - 3-7 days old, white; “tulupka” - 7-10 days old, stage of active moulting; “sivar” - after 10 days, blueish), mainly defined by the color of fur. In 3-4 weeks after the first moulting, a pup at the age of sivar stays for some more time on the drift ice, and then begins to enter the water and feeds independently. Coupling of breeders starts already in the lactation period and occurs in the second part of February. The total length of gestation period is 11 months.

Seal moulting occurs once a year and lasts a month. Individuals, who are not in time to moult on the ice, complete moulting on the islands. Moulted animals migrate to the Southern Caspian, where they spread all over the water area. Thus, the nature of seasonal distribution of animals in water areas is defined mainly by three major phases during a year: periods of reproduction, moulting and growing.  Caspian seal eats fish, crustacea and shellfish.

According to approximate calculations the annual food demand of Caspian seal is about 350-380 thousand tons of biomass. The main food is kilka (80% of summer ration). Thus, the influence of seal on stocks and dynamics of small fish quantity, in some cases, may appear as an important biological factor.

2.7. Summary

The remarkable physical and geographical features of the Caspian Sea are closely connected with unique species composition of this water body. Ichthyofauna is represented by 124 species and subspecies, belonged to 53 genera of 17 families. It yields to the other southern seas in diversity, but is noted by its high productivity of mass commercial species, as well as by presence of large quantity of endemic species. 

Together with fish, area of which is comparatively limited (marine and freshwater fish), there are many forms which migrates over long distances (migratory and semi-anadromous fish). In ichthyofauna composition the biggest number of forms belongs to the first group, although in general this division has quite a relative character. Despite the ichthyofauna species diversity, only about 40 species and subspecies have commercial importance. Sturgeons have the special status among them.

Kilka and herring occupy the first place in ichthyomass quantity among marine fishes. Among kilka species the most abundant one is anchovy-like. Big eye kilka is less vulnerable to the changes of environment, because it lives in deeper waters, where almost all the elements of water area are quite stable. Caspian salmons and white fishes are on lowly place in total fish catch in the Caspian, but they are on one of the first places according to their food value.

 Among semi-anadromous and freshwater fishes vobla, bream, common carp, pike-perch and catfish form the basis of fishing. During the evolution process these species of freshwater group adapted to reproduce in flooded additional water bodies of the  Volga-Akhtubinsk water meadow and the Volga delta. Each species spawning is specific. It differs by areas, spawning time; demands to substratum, temperature, and current velocity are different. It allows them to use spawning areas very effectively.

Seal area is limited by the Caspian Sea. It is the only mammal of the Caspian fauna, and one of the final trophic components of the water body, as intensive eater of small fish.

Thus, the Caspian Sea is a perspective water body in need of properly managed fisheries. The reason for this is favourable natural particularities of the sea: not only by its high biological productivity, availability of wide shallow Northern Caspian with rich food base, but also by exceptionally valuable ichthyofauna species composition (sturgeons, inconnus, herrings, semi-anadromous and freshwater fishes). Not long ago (in 1930s) fish productivity of the Caspian Sea achieved 600 thousand tons.

Presently, anthropogenic factors significantly affect the sea fish productivity. The most important factors are deformation of the river flows during a year, because they are regulated, pollution of the rivers and sea water areas by industrial and agricultural drainage, escalation of poaching. The planned development of hydrocarbon extraction on the Caspian shelf is of great danger. All the facts caused the necessity to elaborate a new strategy for rehabilitation of ecology and optimisation of the Caspian Sea bioresources.

Caspian Environment Programme assists to solve this problem. The main objective of the Programme is to support development and management of the Caspian Sea environment on a sustainable basis for mid- and long-term perspective. 

Brief analysis of the situation and utilisation of the main fish and other aquatic bioresources of the Caspian Sea.
2.8. Sturgeons

During the last ten years formation of sturgeon stock is the result of natural reproduction, as well as activity of sturgeon hatcheries. In spite of significant volumes of artificially reproduced sturgeon juveniles (in 1980s 70-80 mln pieces) the compensation of losses in natural reproduction is still not achieved. 

The Northern Caspian is the main growing area for sturgeons of the Volga and Ural origin. During autumn and winter time, when the Northern part is covered with ice, sturgeons migrate to the Middle and Southern Caspian along western and eastern coasts. In spring and summer the main part of the population migrates back to the North. In Northern Caspian water area the major commercial stock is formed: sturgeon - 70%, sevruga - 57%, beluga - 65% of total standing stock in the sea. Matured fish moves to the rivers, mainly the Volga (70%) and Ural (about 25%), the rest to the Terek and Kura rivers. Sturgeon is caught only in river basins by seine during spawning migrations of the breeders. In the sea the fishing is forbidden in order to conserve juveniles and fish with inmatured eggs, except coastal zones of Iran, where it is conducted by the fixed nets.

During the last 30 years great changes happened in sturgeon species composition in the Caspian Sea. Sturgeon stays the dominating species (72%), the share of sevruga and beluga declined and now is 20.4% and 6.9% respectively.

The Caspian sturgeon quantity is not stable and undergoes significant fluctuations. The highest catches of sturgeon in the Caspian basin were noted at the beginning of current century and in mid 1970s (27.4 thousand tons).

The present sturgeon stock condition is characterised by the sharp decline in quantity. It is adequately reflected in the catches during the last 5-7 years. If in 1990 the catch of sturgeon in the Caspian Sea was 13.7 thousand tons, in 1997 it was only 1.845 thousand tons (Table 3.1).

Multi-annual research conducted by KaspNIRH shows that at the present time sturgeon quantity reduced in 2-3 times. According to the data of trawl surveys, in 1983 on the sea pastures 46.6 mln sturgeons and 53.1 mln sevrugas grew, and in 1994 there were 21.2 and 13.6 mln pieces respectively. Reduction of commercial sturgeon stock in the sea is proved by dynamics of breeders entering the river and their pass to the spawning areas. Thus, in 1993 biomass of spawning part of sturgeon population in the Volga was at the rate of 9.1 thousand tons, and in 1997 it declined down to 3.1 thousand tons. Migration of breeders to the Volga spawning areas was on average 322 thousand pieces in 1993, and in 1997 it declined down to 70 thousand pieces.

Table 3.1. Catches of fish (thousand tons) and seal (thousand pieces) in the Caspian Region (except Iran)


Total
Fish species

Year
Incl. Russia
Salmon
Sturgeon
Herring
Kilka 
Large fresh water fish
Small fresh water fish
Vobla
Mullet
Seal

1932
416,57
194,7
0,91

0,30
16,90
5,6
81,22
10,3
6,94

0,1
127,59
60,3
50,45
41,2
130,88
76,2
-

-
74,6



1940
349,56
220,6
1,14
0,70
7,48
3,6
136,55
57,1
8,94

-
123,79
102,0
17,87
16,0
51,44
39,1
0,07
-
109,6

1950
331,62

206,6
0,44
-
13,48
10,8
56,08
26,4
21,64

1,0
159,15
109,0
19,93
17,6
59,62
41,0
0,30
-
28,71

1960
386,64
222,8
0.01

-
10.14
7,1
54.88
18,8
175,96
94,6
60.27
38,1
20.29
15,9
64.06
48,1
0.76
-
22.38

1970
529,04
286,1
0,001

-
16,08

10,7
1,85
0,9
423,22
192,6
53.2
43,6
21,47
21,1
12.45
12,1
0,64

-
69,2

1980
383,2

202,0
0,02

0,01
25,0

16,7
1,17

0,3
304,78

134,5
23.0

21,9
23,16

22,9
5.8

5,6
0,17

-
17,32

1990
324,02
184,6
0,01
0,01
13,67
11,6
2,26
1,7
235,29
107,1
40.71
33,5
11,06
10,8
20.82
19,9
0,18
-
26,8

1997
178,48
127,4
0,02
0,02
1,85
1,20
2,32
2,1
102,1
65,2
47.44
36,7
12,7
12,0
12.11
10,2
0,62
-
4,2

The share of sturgeon females in populations continues to decline. In general, during a season the percentage of sturgeon females declined from 48.6% down to 16.8% in 1998. In spawning areas of sturgeon population percent of female was 21.2%, while in 1993 it was 47.0%. 

The rate of sturgeon artificial reproduction, in the Volga in particular, reduced from 70-80 down to 50-55 mln pieces. But according to calculated data, food base is underexploited by fish (Polyaninova, 1997). Under condition of sea level staying at 27.0-27.5m BS (Baltic System), the Caspian food base can feed sturgeon stock of significantly larger quantity than the present population.

The critical situation created with regard to sturgeon resources is connected with changed conditions of fish reproduction and growing, increased poaching, irrational activity without taking into account the interests of fisheries. At the present time not numerous generations of 1960-1970 are exploited. That was a period of lowest sea level that was adverse for reproduction. This is a major reason, which caused decline of sturgeon resources and catches.

The other reason of decline of sturgeon catches is poaching, sharply increased after the collapse of united country - the Soviet Union, decline of control over water body, relaxation of protection, loss of trade monopoly for black caviar and sturgeon. Poaching is conducted in the sea, where they catch juveniles and fish with immature eggs, and in rivers, where adult breeders migrate for spawning. The extent of poaching is several times larger than the volume of recorded catches. In Russia, departments on fish protection as well as military sub-units conduct control of poaching.

The problem of conservation and increase of sturgeon stock is one of the most important for fisheries in the basin. The Draft of Agreement on conservation and utilisation of bioresources of the Caspian Sea is directed primarily towards the solution of that problem. It was prepared by all the Caspian states (Azerbaijan, Islamic Republic of Iran, Kazakhstan, Russian Federation and Turkmenistan).

Unfortunately, due to un-conformity regarding the width of littoral fishing zone of states the Governments still did not sign the Agreement, and there is no common organisation for management of bioresources in the Caspian Sea.

Distribution of commercial species among Azerbaijan, Kazakhstan, Russian Federation and Turkmenistan is conducted on a scientific basis, developed by KaspNIRH according to their inputs in reproduction. The volumes of freshwater flow and biogenic elements entering from the state territory, spawning areas, quantity of juvenile from those areas, commercial return, production of juveniles at the fish plants, growing areas, biomass of food organisms in coastal areas of the state and other factors are taken into account.

According to those indicators the catch quotas were determined for each state. For sturgeons: Russia - 70%, Kazakhstan - 17.6%, Turkmenistan - 6.3%, Azerbaijan - 6.1%. KaspNIRH together with the scientific organisations of the other states defines the total limit of commercial fishing. The volume of catch and procedure for fishing by each state is determined annually at the special meeting of Interstate Commission on aquatic bioresources of the Caspian Sea.

The scientific institutes recommend reduction both of catch volume and period of fishing due to sturgeon resources decline and fish migration to spawning areas. In 1996 Regulatory of Fishing in the Volga-Caspian Region was introduced by the State Committee for Fisheries of the Russian Federation. It anticipates prohibition of fishing sturgeon in the Glavny Bank from the ice breaking until May 15 and from June 6 until August 31 in the Volga delta.

The new Regulation of Fishing is based on a popular principle of sturgeon exploitation and volume of reproduction. Taking into account the increasing rate of poaching in the sea and river basin, as well as low replenishment from natural and artificial reproduction, during the next five years the specialised sturgeon fishing is prohibited. It is allowed only as by-catch while catching ordinary fishes in the Volga at the level of 1.0 thousand tons. Trend to reduce sturgeon catches will exist during the nearest future. If there is no effective measures on controlling poaching, then it might be necessary to stop sturgeon fishing, except catches for scientific and rearing purposes.  

2.9. Marine fishes

Marine fish resources are in a rather stable state revealing even a tendency to increase. In 1996 the total kilka and shad standing stocks amounted to 2.20 million tons comprising 1.63 million tons of kilka and 0.57 million tons of shad.

The structure of present kilka fishing is directed mainly toward Anchovy-like kilka stock. In species composition of catches its share is 85-90%. The other two species are exploited insignificantly. Neglect of kilka fishing during recent years influenced positively on stabilisation and trend to increase the stock of anchovy-like kilka which is the main species of marine fishing. The volume of anchovy-like kilka biomass is estimated as 850-900 thousand tons. Such volume of resources allows 250 thousand tons of Total Allowable Catch (TAC) until 2000.

On the background of sharp decrease of kilka catches conducted by CIS countries during recent years, the steady increase of kilka catches in the Islamic Republic of Iran attracts attention. At present, the catches of Iran are outside the quoting, although their volume is taken into account in stock assessment.

According to KaspNIRH research, anchovy-like kilka is considered as one population.  Its area covers the Middle and Southern Caspian. Therefore, kilka quota for each Caspian state is a component of the Total Allowable Catch, the volume of which is defined taking into account the assessment of the total stock of each kilka species. Thus, it is important to implement a common commercial policy for each Caspian State. Only on this basis it is possible to utilise and conserve kilka resources rationally.

Injury of kilka stocks can cause losses not only for kilka fishing but also for sturgeon, salmon, herring and seal resources, because kilka is their main food. Damaging kilka stocks can thus negatively affect the whole ecosystem.

Recently a steady growth of common kilka stock is observed. It is connected with increase of its area. The Northern Caspian kilka biomass is 231 thousand tons, Southern Caspian – 203 thousand tons. The share of common kilka in catches increased from 0.1-0.2 up to 7-7.5%. It is a perspective species for fishing. Stock development requires arranging specialised fishing armed with new selective gears. The Total Allowable Catch for the South Caspian stock is 35-38 thousand tons and for the North Caspian stock is 20-23 thousand tons.

Big eye kilka occupies the deepest areas in comparison with the other kilka species. The present fishing can hardly access it. The stock development requires installation of industrial equipment that allows fishing in the depth down to 250-300m. There were no essential changes in the biology and quantity of big-eye kilka. Its stock was stabled in 1980s and now is 350-400 thousand tons, TAC is 50-55 thousand tons.

The present low rate of fishing (Table 3.1) corresponds to marine commercial fish resources (2.2 mln tons). There is an essential reserve for the Caspian marine fishing in the rate of 200-250 thousand tons, including herring.

At the present time, marine herring resources are in a satisfactory condition. Prohibition of herring fishing during a long time had a positive influence on herring quantity. Transgression of the Caspian Sea is followed by significant extension of herring spawning area. Recently the average herring catches with 100 nets for the Caspian shad was 30kg in April and 140kg in May; for Dolghin shad 640 and 190kg; for Big eye shad 65 and 78kg respectively. In the Northern Caspian commercial fishing of herring is not conducted due to a great by-catch of sturgeons. In the Middle and Southern Caspian along the coasts of Dagestan and Azerbaijan about 1 thousand tons are harvested. The stock of three main marine herring species is estimated as 567 thousand tons. Preliminary TAC for herring can be 35 thousand tons.

Resource of semi-anadromous herring was stabilised recently. In 1996-1998 the catches were 1.7-2.8 thousand tons. The share of upper age fish groups increased due to repeated spawning. That is an evidence of sparing regime of fishing and good survival of breeders after spawning.

2.10. Semi-anadromous and freshwater fishes

The formation of resources of semi-anadromous and freshwater fishes takes place in the river estuaries. The quantity of these species is possible to be proportional to the volume of the river flow and the size of estuary, which defines area of growth in the sea.

From the beginning of the century catch volume reached more than 100 thousand tons of big ordinary fish (pike-perch, common carp, bream, etc.) and 200 thousand tons of vobla. Later, conditions of reproduction deteriorated and catches of ordinary fishes considerably declined due to negative influence of a number of factors (natural, anthropogenic, geopolitical, etc.).

During the last 30 years, fishes of the semi-anadromous and freshwater group were conserved mainly in the Volga-Caspian and partly in the Ural-Caspian basins. The main share is harvested in the Volga delta. These fishes are very important for human consumption in Astrakhan (Russian Federation) and Atyrau (Kazakhstan) regions as well as in the areas of the Northern Caspian coast in Kalmykia and Dagestan. During the last 30 years the worst conditions for reproduction of this group were observed in 1970s (1972-1978), when the water level in the Caspian lowered down to 29 m abs. In this period the catches were less than 30 thousand tons of large ordinary fishes and less than 6 thousand tons of vobla (Table 3.1).

During the following years transgression started in the Caspian Sea. The water level raised up to 26.9m abs. In 1990s the quantity of semi-anadromous and freshwater fishes in the North Caspian were practically rehabilitated.

The rise of the Caspian Sea level in a relatively short period led to desalination and extension of the North Caspian area, increase of food base and area for semi-anadromous fishes. Juvenile survival in the sea raised assisting the formation of strong generations of these fish species.

Nevertheless, the rise of the sea water level and increasing depths in the traditional fishing places caused the flood of fishing grounds and decline of fishing intensity.

Under such conditions, the stocks of the Volga-Caspian Basin are underexploited. The major reason is poor arrangement of fishing. The problem of activization of catching ordinary fish is determined by the necessity to increase the number of fishermen and gears as well as to develop fishing in the Volga avant-delta in the depth down to 3m.

Instability of ordinary fish distribution in the North Caspian influences the present catches. Movement of commercial stocks to the eastern part of the North Caspian is observed which is caused by the changes in hydrological regime of the sea and connected with a number of reasons.

Firstly, as a result of the sea water level rise, the vast shallow area of more than 30 thousands km² was created, mainly in the eastern part of the North Caspian. The appearance of this zone, the area of which can be compared with the Azov Sea, influenced the distribution of ordinary fish, which started to inhabit new areas.

Secondly, the increase of fresh water flow and rise of the sea water level together with an active development of eutrophication led to expansion of areas with hypoxy in pelagic waters in the western part of the Caspian Sea. Behind the steep slope of 6-8m there is a zone of convergence of the North Caspian waters which have different physical and chemical characteristics (salinity, temperature, etc.), leading to formation of a stable stratification and lower content of oxygen (down to crucial quantity). As a rule, such areas are adverse for ordinary fishes, which migrate to more favourable areas in the eastern parts of the sea.

Thirdly, the large flow of organic matters (living and dead water plants) from the reservoirs on the Volga river comes into the lower part of the Volga. Concentration of aquatic plants reached such a quantity that they dirty the gears very quickly. This organic pollution deteriorates the habitat in the Volga estuary and fish leaves this zone. That is why in 1995-1997 the fishing in autumn and winter period became less effective.

The influence of these factors on semi-anadromous fishes (vobla, bream, pike-perch) was revealed already in early 1990s.

The most favourable state is noted for the North Caspian bream resources, its commercial biomass reached 80-90 thousand tons. Now, the commercial catch of bream in the Volga river is about 20 thousand tons. The catch of bream in the Ural river also increased where it is about 3 thousand tons.

2.11. The Caspian seal

The high level of seal exploitation in 1930s (164.6 thousand pieces) had a negative impact on the state of the population, further until 1970s the seal capture did not raise higher than 75-100 thousand pieces. A number of measures taken on protection and regulation directed to rehabilitation and stabilisation of population quantity, including halting the seasonal capture of adult animals as well as introduction of limits and fixed periods of catching fur pups (belyek and sivar) led to re-orientation from traditional capture to obtain leather to capture for fur. Under such conditions the fur pups are withdrawn and the breeders are strongly protected. Brood stock has the possibility for repeated reproduction.

Since 1975 the seal capture constantly declines being at the rate of 44.5-17.3 thousand pieces. After the collapse of the USSR due to organisational and financial difficulties and economic ineffectiveness the capture of this commercially valuable species declined down to 4.2-14.3 thousand pieces that can increase the pressure on ichthyofauna.

2.12. Summary
The condition of sturgeon commercial stocks in the Caspian Sea is still drastic. The quantity and biomass of sevruga and beluga populations continue to reduce. These indicators for sturgeon stabilised on the lowest level. Sevruga and sturgeon mature females in populations continue to reduce. The pass of the breeders to conserved spawning areas is extremely low. To conserve the sturgeon resources it is necessary to take a number of measures in order to reduce illegal fishing and allow breeder pass to the natural spawning areas.

The marine commercial fish resources are in a stable condition with a certain trend to increase. The result of kilka surveys showed that during the recent years the highly productive generation of 1995 of anchovy-like kilka dominated in the catch composition. All biological parameters indicate the good state of this species resource. The common and big eye kilka populations are on sufficiently high level. Kilka fishing is based on anchovy-like one, big eye and common kilka present as by-catch and make up 8 and 7% respectively. The stocks of three kilka species are underexploited in the Caspian Sea. There is a possibility to develop fishing above the depths of more than 100m and during the summer-autumn period in the Middle Caspian.

The present resources of semi-anadromous and freshwater fishes are in considerably satisfactory state. In comparison with 1970s, resources of main commercial fishes significantly increased, except vobla, its quantity and accordingly the catches are noted to decline during the last 3 years. For optimal development of commercial resources of semi-anadromous and freshwater fishes, it is necessary to enlarge the fishing areas in the Northern Caspian, to provide modern gears and fleet for transportation and fishing and to rise intensity of fishing in the Volga delta.

At the present time, the Caspian seal quantity is 410 thousand pieces. In February-March 1998 the monitoring research of the conditions for Caspian seal reproduction showed that the birth period was quite favourable for the population. Stability of biological system of the exploited species is provided by a number of breeders of different age groups (6-37 years). The present seal resources exploitation in the Caspian is optimal. It conserves the breeders reproducing repeatedly, and provides the most valuable, from the economic point of view, fur product for the industry. 

3. Brief description of ecological influences of the main anthropogeneous factors on bioresources of the Caspian Sea       

3.1. Influence of fishing

It is known that fluctuations of fish quantity depend on conditions of forming generations under the influence of abiotic factors, intensity of fishing, natural mortality as well as unrecorded fish catches (poaching).

As it was noted before, catches of semi-anadromous fishes, kilka, marine herring do not correspond to the state of resources. The commercial catches of sturgeon are conducted only in the rivers, where mature individuals migrate. According to scientific recommendations, most part of matured individuals (till 60%) should be allowed into spawning areas, but at the present time, poachers catch a considerable amount of sturgeon migrating to the spawning areas.

Resources of marine animals, large and small ordinary fishes, vobla and Caspian kilka are not exploited sufficiently due to poor arrangement of fishing. In Table 4.1 absolute and relative catches of commercial fishes during recent years are shown.

During the years of intensive fishing (1950-1960), biomass of some species in the Volga-Caspian region could be fully compared with present biomass. Total area of fishing was 70-50km², but at the present time this indicator is not higher than 30km². That is caused by reduction of a number of fishermen and gears. The modern structure of fisheries in the Volga-Caspian region is not in conformity with the previous one(Table 4.2).

It is impossible to achieve the previous intensity by fishing only in rivers during coastal zone flood. The problem of activization of ordinary fish catches in littoral zone should be solved through developing the Volga avant-delta till 3m isobath. 

At the present time, fishing of all species, except kilka, is conducted in the rivers flowing into the Caspian Sea. In particular, sturgeon fishing is conducted in the Volga river where they catch sturgeon quota for Russian Federation, Azerbaijan and Turkmenistan. Kazakhstan catches sturgeon in the Ural river.

The catch of the Caspian kilka is conducted mainly in the Southern Caspian. In different seasons as well as in winters differed by hydrological conditions (in first turn, by temperature regime), the catch of kilka is conducted mainly on the shelf adjacent to the Azerbaijan or Turkmenistan coasts.

During years when impulse of quasi-stationary “circle” current increases which in winter is connected with big Volga flow from cascade of the Volga-Kama reservoirs, kilka is actively harvested in south-eastern part of the Middle Caspian.

Table 4.1 Development of TAC for fish and non-fish species in the Caspian Region (Russia) (thousand tons). 

Commercial objects
1980
1993 
1997  


Catch 
TAC
Catch
%
TAC
Catch
%

Sturgeons
16,300
4,200
4,200
100,000
1,296
1,296
100,000

Big fresh water species
18,700
33,345
27,500
82,400
44,490
32,770
73,600

Including pike-perch
0,700
1,950
2,100
107,600
2,000
0,880
44,000

Common carp
3,200
4,725
1,900
40,200
4,500
2,810
62,400

Catfish
7,600
7,990
4,000
50,000
10,000
6,960
69,600

Bream
3,700
15,200
15,900
104,600
22,000
18,500
84,000

Pike
3,400
3,480
3,400
97,700
5,600
3,090
55,100

Asp
0,100
-
0,100
-
-
0,070
-

Others
-
-
0.100
-
0,390
0,460
117,900

Vobla
5,500
18,750
18,600
99,200
26,000
9,620
37,000

Small fresh water species
19,400
8,900
6,800
76,400
13,600
10,810
79,400

Migratory herring
0,300
1,600
1,110
69,300
2,300
2,110
91,700

Kilka
134,500
134,200
73,400
54,600
104,100
80,120
76,900

Total:
194,700
200,995
131,610
65,400
191,786
136,726
71,000

Seal, thousand pieces.
17,300
19,800
8,700
43,900
16,400
4,200
25,600

Table 4.2  Structure of commercial fishing in the Volga-Caspian region (in pieces)

Parameters of fishing 
1930s
1950s
1970s 
1980s 
1990s 
Perspective

Small wooden vessels for marine fishing
1432
955
-
-
-
-

Large wooden boats for serving fixed seines
2659
665
-
-
-
-

Very small wooden vessels
5580
1395
-
-
-
-

Large wooden boat for serving fixed gears
4417
1104
-
-
-
-

Landing station

400
58-85
30
28-30
30

Fyke net 


67000
60000
20000-
60000






40000


Nets
200000

20000
10500
15000
30000

Seines
1000
370
155
150
100
300

Fishermen
30000
24000
6000
3000
2800
5000

Mobile fishing teams

600
370
205
210
500

The catches of semi-anadromous and freshwater fishes are conducted by seines and different traps, like hoop and fyke nets, both in rivers and in estuaries. 

Gears have appropriate mesh size that excludes juvenile by-catch and allows catches of adult individuals only who passed the culmination rate of growth. Kilka catches are conducted using fish pumps with light attraction. This method is not selective. Therefore, Regulatory of Fishing foresees the halt of fishing and necessity of vessel dislocation to the other area if juvenile by-catch is more than 7%. Previously, the point of view existed that catching kilka with light attraction is accompanied by large amount of juvenile herring by-catch. Research implemented during several years in 1980s by such an outstanding specialist on ichthyology like Prikhodko B. I. showed that juvenile herring by-catch is insignificant (fractions of a percent), so this circumstance could not influence on forming herring stock. At the same time the further improvement of gears is needed allowing conducting selective catches of marine herring that is presently not exploited as well as semi-anadromous and freshwater fishes in the Volga estuary down to depth 3m excluding sturgeon by-catch.

Apart from industrial fishing, illegal poaching is conducted in the sea areas of fish growing, especially of sturgeon, including immature individuals. Poaching in the rivers also takes place. According to expert assessment, unrecorded catch is 30% of ordinary fish and 150% of sturgeon in comparison with total commercial catches of these species. The quantity of latter was received on the basis of modeling population of the Volga sevruga. At the present time, there is no common Regulatory of Fishing and effective system of measures concerning the fight with poaching agreed by all the Caspian states for the entire Caspian Region. Therefore, this factor is the most important among those causing extermination of the Caspian sturgeons. There is an urgent necessity to elaborate a system of measures regarding the fight with poaching which is approved by all Caspian states.

3.2. Sea water level fluctuations

The most important factors defining effectiveness of natural fish reproduction of genesic-freshwater complex (sturgeon, semi-anadromous, large and small ordinary fishes) are large sea water level fluctuations and the Volga flow. Sharp drop of the sea water level in 1931-1940 and in 1972-1977 was in the same phase with a number of low and extremely low water flow in the Volga. Thus, in the general background of constant lowering of the Caspian level in 1930s and 1970s two “splashes” of intensity of drop were observed (1932-1940 and 1972-1977). At average multi-annual rate of the Volga flow equal to 251km( during periods of low water noted above the river flow was 202.0km( and 198.3km( respectively. During those periods the sea water level lowered down to 1.74m and 0.56m respectively.

The sharp change of the Volga flow and sea water level causes reconstruction of hydrological and hydro-chemical regime in the sea and morphology and hydrology of river estuaries. That changes radically the conditions of forming food base and biotopes of fish. Thus, as a result of lowering of the sea water level and the Volga flow in the Volga-Caspian region, the catches of sturgeon reduced by 24%, of pike-perch, vobla, large and small ordinary fish - by 18%, 47%, 35.4% and 15% respectively. The Volga-Caspian fisheries had more losses in 1970s when the sea water level reached the mark critical for the sea ecosystem – 29.0m abs, and the increasing high salinity in the North Caspian was noted during the period under consideration. The result was that pike-perch, vobla and bream catches reduced by 31, 5 and 6.3 times respectively. Rehabilitation of semi-anadromous population up to the catch rate of late 1960s – early 1970s longed during 8-10 years.

It is natural that the period of low water had extremely negative influence on forming sturgeon quantity. One of the main factors of resource reduction is insufficient recruitment of juveniles exactly in 1970s. The present fishing is based on sturgeon juvenile generation of that period.

3.3. Influence of water flow regulations

The present ecological conditions during the period of the Volga low water are significantly aggravated by the water flow regulations through hydro-station dams that caused the change of natural regime of fluid and solid flow as well as of biogenic substances. The major regulator of water regime is Kuibyshevskoie reservoir constructed in 1956.

Deformation of fluid flow is followed by its volume reduction in the years of low and medium water as well as by deterioration of biohydrological regime: late flood, early beginning of maximum use of water in the spawning areas and their rapid draining. Finally, the total duration of flood in years of low water does not allow juveniles to reach viable stages of life.

In spring (April-June) the water volume of not less than 110-120km³ is needed in order to provide optimal conditions for reproduction of sturgeon and semi-anadromous fishes. However, during the years of low water (provision at 80-90%) only 80-60km³ flow in, which is absolutely insufficient to provide the normal ecological conditions for natural fish reproduction.

In some years (1967, 1975, 1976, 1996) the water was not allowed for fisheries needs in the Volga lower parts at all. It is necessary to note for objectivity that volumes of water drainage were specially elaborated only for the Volga, while fisheries requirements related to the other rivers are completely ignored. 

Regulation of the Volga flow in its lower part led to irretrievable loss of 85% of sturgeon spawning areas that is total 2869ha, 100% of inconnu spawning areas, 70% of migratory blackback herring spawning areas. During the years of low water, in spring the flood of semi-anadromous and freshwater fish spawning areas in the Volga delta reduces both in area and duration.

From the mid-1950s until the start of regulation of the Volga flow in its lower part, the spawning area was 635 thousand ha. Practically, the whole spawning area obtained 50% and less of flow provision.

When the Volga flow was regulated, recurrence of years with water provision at 50% and less reduced sharply due to water accumulation in reservoirs. As a result, the flooded area of spawning grounds decreased from 635 to 375 thousand ha or approximately by 40%. It should be noted that recurrence of years with the Volga low water is about 40%. 

 The most favorable conditions for sturgeon reproduction are in years of medium water with the Volga flow of 240-260km³ and when spring flood volume is not less than 120km³. From 1958 until 1998, i.e. during over 41 years, such conditions occurred only 9 times. Daily and monthly fluctuations of level and current velocity reduce the effectiveness of sturgeon reproduction due to silting and drying eggs.

The years of low water influence significantly on effectiveness of semi-anadromous fish reproduction as well. Under natural conditions the total duration of flood in the Volga delta reached 80 days even in the years of low water. When the Volga flow was regulated it was not more than 50 days during most of years. In winter raised consumption and level of water in lower parts of the Volga, in comparison with natural water period, force fish to rise out of wintering hollows. Especially it concerns sturgeon wintering area near the dam downstream of the Volgograd Hydro-electrical station. Sharp fluctuations of the water level due to weekly water regulations aggravate the situation. Sturgeons move to more favourable wintering areas. Winter breeders of sturgeon and beluga wintering below the dam of the Volgograd Hydro-electrical station are characterised by very active state of neurohypophysis. Dynamics of changes in relative weight of the most important internal organs of winter sturgeon confirm the adverse conditions of wintering.

The resorption of eggs should be considered as an evident indication of physiological emaciation. About 30% of winter sturgeon females and 10% of beluga females at the 4-th stage of gonad maturation are characterised by the first resorption of oocytes of senior generation. Relative weight of liver and milt of these females is higher than that of normal females. Deterioration of hemotological indicators is also noted comparing with a normal rate. 

Aggregation of received data proves the poor physiological state of large quantity of breeders wintering lower the dam of the Volgograd hydro-electrical station, the consequence of which was the low effectiveness of their natural reproduction.

Finally, the volume and character of spring flood influences the total productivity including a food base in the northern part of the Caspian Sea. The size of spawning area of fish belonging to the genesic freshwater group is formed depending on the volume of water entering the North Caspian. The width of its hydrofront is some kind of a barrier while water coming from the sea. Besides, a zone of mixing fluvial and marine waters is the most productive in the sea.

Forming of complex consisting of zooplankton and zoobenthos tolerant to low and high salinity defines the conditions of fish feeding and juvenile survival including sturgeons. Thus, it is possible to establish a fact that hydrological factor is the most important in formation of quantity of fish belonging to genesic freshwater complex. 

The annual fisheries losses caused by hydro-constructions on the Volga, reduction of the spawning grounds and violation of water discharges for fisheries needs make up about 200 thousand tons of fish in the years of high and medium water and about 250 thousand tons in the years of low water. For sturgeon they are 23 thousand tons and 32 thousand tons respectively. 

According to KaspNIRH assessment, average losses of the Volga-Caspian fisheries caused by hydro-constructions are 181 thousand tons including 143 thousand tons (120 thousand tons of semi-anadromous fish and 23 thousand tons of sturgeon) of losses caused by cutting spawning grounds. Annual damage made by non-optimal regime of watering spawning areas is 37.9 thousand tons average.

3.4. Influence of pollution

The other negative factor influencing the state of the Caspian bioresources is entering polluting substances into the sea and rivers.

Under modern conditions (according to data of the expedition conducted in 1997) the content of oil products in the Volga downstream is about 1.5 PC (Permissible Concentration) (0.09mg/l). In outlets of the Volga delta the concentration of oil products reduces till 0.07mg/l. In 13 samples out of 28 taken in the area from Volgograd up to a seashore, the content of oil products was not higher than 0.04-0.06mg/l (at PC 0.05mg/l for fisheries of the Russian Federation).

According to the data of toxicological research the most part of sea area has small quantity of oil hydrocarbons. The main concentrations of this toxic are in the parts of sea oil extraction and adjacent water areas. The most polluted sea area is the coast of Azerbaijan, in particular, bay Bakinskaya, coastal zones of the islands of archipelagos Bakinski and Apsheronski, spit Shakhovaya, Byandovana, Alyaty and Karadat.

In bay Bakinskaya the oil quantity on the surface is 364mg/l, sometimes up to 562mg/l. In coastal zones of the islands of archipelago Bakinski and Apsheronski oil concentration varies from 0.8 up to 427.0mg/l (Kasymov, 1994). According to data of Kasymov A. G., 35 fishing areas in the zone from Kilyazi to Byandovan including almost all herring fishing areas (except 2 control areas) on the coast of Azerbaijan from Kyzyl-Burun to the Samur river stopped functioning due to oil pollution. That led to annual loss of about 50 thousand tons of fish average.

In the Middle Caspian raised concentrations of oil products are noted close to cities with developed transport and industry: Makhachkala, Aktau and Izberbasha. In the latter area there are oil wells closed down temporarily. Nevertheless, according to data of the laboratory on toxicology of KaspNIRH department in Dagestan, the raised content of oil hydrocarbons (OH) is constantly noted, in comparison with adjacent sea areas.

In general, for the Northern Caspian the content of OH varies from traces till 0.40mg/l, average about 2 PC. The most polluted waters are estuarial zones of the Volga and Ural rivers, with the maximum in shipping routes and river inflow through the water-bearing channels – fish-passes. During recent years, raised concentrations of OH were marked along the eastern coast of the Northern Caspian, probably connected with the development of oil extraction in the field Tengizskoye and flood of the coastal zone. 

The content of phenol in the Caspian Sea is considered significant. But, because of the fact that macrophytes and more developed algae cover large water area, the composition of defined phenols contains the natural component as well, formed as a result of alga decomposition. In the Volga water the content of phenol is small, prevailing concentration is 1-2 PC (1mkg/l).

The content of phenol in the Northern Caspian varies from traces to 11 PC that is 3 PC average. Distribution in the sea area has no special conformity to natural laws. More than 30% of marine samples contain traces of this toxic. In the Middle and Southern Caspian, except the local areas adjacent to big cities and bay Kazakhski (eastern coast of the Middle Caspian) the content of phenol is not higher than 1-2 PC.

Heavy metals come into the sea with solid and liquid river discharges. Recently, heavy metals entering from the soil of coastal zones flooded by sea were noted, which is connected with sea water level rise.

In general, according to assessment of specialists of Rostov State University the content of heavy metals in the waters of the Caspian Sea is not high. Iron, manganese, nickel, vanadium, molybdenum, copper, lead and titanium are in concentrations which are beyond sensitivity of the method used for their determination. In the zones of mud volcano in the Middle and Northern Caspian, concentrations of such metals as iron, nickel, copper and lead can be higher than PC in several times and in some cases in tens times. In the Northern Caspian copper and zinc concentration is higher than PC for fisheries, especially in the Volga and Ural estuaries. In those regions concentration of copper can achieve 10.5mkg/l and of zinc  – 20-30mkg/l. The highest zinc concentrations are noted along the eastern coast of the North Caspian in the areas adjacent to Tengizskoye oil-hydrocarbon field.

Chlorinated hydrocarbons are widespread pollutants and products of technogenesis. Certain chloro-organic pesticides belong to a group of stable and highly toxic compounds, such as DDT and its metabolites, hexachlorocyclohexan (HCCH) and its metabolites, heptachlorine and aldrine.

Multi-annual research showed that during recent years their content in the Caspian Sea diminished considerably. The maximal pesticide pollution was noted in 1988-1989. During the following years the concentration of pesticides and DDT decreased due to a reduced use of pesticides in agriculture and the prohibition of DDT production.

As far as five years ago, high frequency of finding chloro-organic pesticides and heavy metals in fish, especially in long-living sturgeons and seals, was noted. Recently, reduction of toxicants in fish tissue and organs took place. In the Middle Caspian, except the coast adjacent to the Terek delta, there are only traces of pesticide pollution. Thus, during the last years the pollution of the Caspian Sea stabilised or reduced regarding a number of toxic groups. Together with that, high contamination with oil products still exists. During the nearest future this type of pollution will be the main in case of full-scale development of oil extraction and use of the same technology and technological methods of today. This can lead to the full degradation of the Caspian ecosystem. 

The most negative influence of pollution on fish is its periodical mortality as a result of highly toxic discharges into the river.

The fish mortality in July 1965 was the most significant in the Volga-Caspian Region. The scale of that catastrophe is incomparable with any others occurred there both before and after that period. During a short period of time - 7 days - over one million fishes died, including hundreds thousands of sturgeons: 4007 belugas, 40308 sturgeons, 197560 sevrugas and 180968 sterlets. Before, in February and March of that year mortality of sturgeons was also noted as a result of industrial gulp fault from one of the Volgograd plants on the 1st of February 1965. The real scale of mortality was not determined due to the ice that covered the dead fish. But, it is known that in February many half-slept fishes of different species accumulated in polynias and places free from ice. In May of the same year, according to the uncompleted data of the Nizhne-Volzhskaya fisheries inspection, 300 sturgeons and 650 sterlets died. Significant mortality of sturgeons was reported in July 1987, when 114 fishes died. In July the following year dead sturgeons were also found. Their quantity was 1799 pieces including 1098 sturgeons, 391 sevrugas, 6 belugas and 4 sterlets. Fish mortality in that case was the result of sharp toxic contamination caused by highly toxic gulp faults. Nevertheless, those ones do not limit the influence of pollution on bioresources of the Volga-Caspian Region. 

During a long time industrial discharges into the rivers flowing in the Caspian Sea, drainage of chemical pest-killers and fertilizers from the agricultural fields, oil and oil products coming into the water during off and on shore extraction and also during transportation and utilization of water transport caused significant pollution of the rivers and sea and considerable changes of ecological situation in the region. Especially intensive pollution of the sea and the Volga river during intensification of agriculture and industrial growth took place in 1970s and early 1980s. The consequence was sharp deterioration of ecological situation in the Caspian Sea. Excess of permissible limits by different toxic substances was noted in the water and ground of the Volga river and the Northern Caspian during that period of time (Bukharitsin, 1992; Ilzova and others, 1992; Kovalyev, Khrustalyev, 1992). According to the point of view of Laskorin B. N. and Lukyanenko V. I. (1990) antrophogenic load on the Volga-Caspian Region reached by that time the crucial level. Under such conditions pollution affecting the Volga and Northern Caspian ecosystem significantly deteriorated the habitat conditions of aquatic animals, which in great extent influenced on long-living fishes to which sturgeon belongs. That led to considerable changes of sturgeon physiological state.

The first sturgeon reaction to the pollution became apparent in early 1980s, when partial changes in physiological and bio-chemical status not connected with sex cycle of breeders migrating for spawning took place. The integral expression of beginning changes in physiological status of sturgeons was periodically appearing relaxation of egg envelope and degenerative egg changes of some females. On the population level the first reaction was undistinguished as it concerned only a small quantity of individuals and insignificant changes of physiological and bio-chemical parameters.

The strongest influence of the new ecological conditions became apparent in the second part of 1980s when the phenomena of muscular tissue delamination and relaxation of egg envelope were noted in some sturgeon individuals as a result of arisen chronic toxicosis and, in particular, hepatoxic hypoxia. It is characterized by significant diturbance both on functional and morphological levels. Changes concerned the whole sturgeon organism from metabolism and metabolizable energy to morphological construction of internal organs and muscular tissue during marine and river periods of life. They were followed by tense work of regulatory and defensive systems and covered a considerable part of Russian sturgeon, sevruga and beluga populations.

Recently observed raised flow of the Volga and Ural, increase of the sea volume, decline of industrial and agricultural production in the region, decrease of shipping both in the sea and rivers did not fundamentally improved the toxicological situation in the sea and the Volga river. All that only assisted to its stabilization to some extent, and regarding several types of pollution even to some decline. At the same time, in bottom sediments of the Volga and the Northern Caspian oil products, phenols, pesticides and heavy metals constantly exist in concentrations often higher than PC for fisheries.

Analysis of multi-annual data characterizing the work of the most important physiological systems and some other organs of vital importance of sturgeons by physiological and bio-chemical indicators showed that the peak of physiological state deterioration was in 1987-1988. At that time the general condition of fish organism was characterized by small deviations of physiological and bio-chemical indices. The further research showed that toxicosis found in sturgeons is of chronic character with phases of improvement in 1990 and 1993 and exacerbation in 1991 and 1992. In the periods of improvement the quantity of fish with significant functional and morphological disturbance reduced. The tendency to improvement of some researched physiological and bio-chemical parameters up to return to the former quantity (relative rate) was observed. Reduction of the load of pathological processes in sturgeon organism beginning in 1989 continued in 1990. Although, despite of the evident improvement of physiological condition in 1990 and 1993, a number of physiological and bio-chemical indices did not reach the former quantity.

Periods of exacerbation were characterized by deterioration of physiological state of sturgeons expressed, in the first turn, in reduction of glycogen in liver and quantitative increase of fish with symptoms unusual functioning of energy system and high rate of velocity of peroxide oxidation of lipides as it was observed in 1991. Later, exacerbation of toxicosis increased the quantity of fish with high degree of deviations from the usual quantities of physiological and bio-chemical indices, lack of protein in blood and muscles, low level of activity of defensive system and, in particular, antioxidant activity and decline of leucocytes quantity. All that happened in 1992. In that period physiological condition of sturgeon was close to the level of 1989.

During the last four years – 1994, 1995, 1996, 1997 – it is impossible to attribute the sturgeon physiological condition to the phase of improvement or deterioration. This period can be most likely characterized as a “phase of unstable functional equilibrium” which means organism balancing between deterioration and improvement of physiological condition. For those years it is typical both deterioration and improvement of physiological and bio-chemical indices or their sharp annual fluctuations. Physiological condition of sturgeons has the trend to improve in comparison with late 1980s, but still does not correspond to the level of 1960-1970s.

Multi-annual analysis of data showed that physiological condition of sturgeons in many respects depends on ecological situation both during the period of survey and the previous one. It explains significant seasonal and annual fluctuations of physiological status of sturgeons with deterioration and improvement of physiological and bio-chemical indices. The changes were observed as in summer and spring as in autumn.

Information about physiological condition of sturgeons considered multi-annually shows that during the last 7-8 years there is not a year with a full rehabilitation of their physiological status up to the level of 1960-1970s, even while being improving.

Thus, the Caspian sturgeons are still in a tense and stress condition characterized by unstable equilibrium of physiological systems. There are also physiological status fluctuations both to improvement and deterioration followed by species particularities of organism reaction to chronic toxicosis. Display of these differences in researched physiological systems is not equal. Chronic intoxication especially badly affects the key ferments of energy system, protein metabolism and some other sides of metabolism influencing sturgeon genesic function.

Therefore, indicated disturbance of sturgeon physiological systems will influence the rate of growth, maturation, length of period between spawns, population fertility and, in general, potential reproduction of researched sturgeon species. In the first turn, it will affect beluga regarding which the lack of protein is observed during the whole period of survey. In many respects it concerns the fish with considerable deviations in different functional systems. Relatively safe fish, from physiological point of view, will have the minimum of such phenomena. The further development of sturgeon reaction will depend on changes of pollution level in the Caspian Sea. At the present time, changes in sturgeon organism have not yet step over the threshold of irreversibility.

3.5. Summary 

The Caspian Basin is still the most important fisheries water body of Russia. 70% of the world sturgeon catch are harvested here. The Caspian occupies the first place in the country in terms of catches of commercially valuable freshwater fishes (common carp, pike-perch, bream, vobla, etc.).

During the recent years the Caspian bioresources are formed under the influence of natural and anthropogenic factors (dynamics of the Volga flow and sea water level, commercial fishing, pollution, poaching, etc.).

Pollution of the fluvial and marine waters by industrial and agricultural discharges many times caused full-scale fish mortality (1965,1988), or their chronic diseases. Especially long-living sturgeon is the subject of diseases. At the present time, the Caspian sturgeons are in a functionally tense state characterized by unstable equilibrium of physiological systems. The further development of the sturgeon reaction will depend on changes of the Caspian Sea pollution. Presently, changes in sturgeon organism have not yet step over the threshold of irreversibility.

Fluctuations of the sea level also considerably influences on the state of commercial bioresources. Recently sea level rise and increasing seawater area caused the complicated hydrological, hydro-chemical and hydro-biological changes. In general, conditions for fish reproduction and growth improve. Ecological situation turns to be more favorable. As a result, resources of fish with short life cycle have the tendency to increase. 

Nevertheless, seawater level rise creates difficulties for fishermen work and reduces gear effectiveness in the shallow Northern Caspian, so that potential possibilities to catch semi-anadromous fish are not used. Due to poor arrangement of fishing, these stocks are underexploited. At the same time, illegal poaching is several times higher than industrial catches. Arisen critical situation regarding sturgeon is connected with violation of the conditions for fish reproduction and growth, increasing scales of poaching, irrational economic activity without taking into account the interests of fisheries.

Development of hydro-construction on the Volga river finally led to a sharp reduction of natural spawning areas and deterioration of hydrological conditions during the period of reproduction of commercially valuable fish. Especially, that affected sturgeons.

Scope of work of the Caspian Regional Thematic Center on management of fishery resources and other commercially important bioresources on a sustainable basis (CRTC MB) 

CRTC MB was established on the basis of the Caspian Fisheries Research Institute – the oldest scientific fisheries institution of Russia.

Research in the Caspian is conducted during 110 years, and during about 50 years regular surveys in the sea and flowing rivers are held on fixed stations for collecting data (Picture 5.1). Thanks to that, the institute has an informational database concerning the Caspian. 

More than 20 vessels of research fleet (including 6 marine vessels), modern analytical and calculating equipment and computers are used for collection and elaboration of data. 

Research conducted by KaspNIRH is as follows:

· research of the hydrological and hydro-chemical regime of the sea and rivers in connection with the sea level dynamics;

· assessment of toxicological situation, degree of river pollution and its influence on bioresources condition;

· research of condition of the Caspian food base and its use by commercial species;

· assessment of commercial resources (fish, seal and crayfish), definition of the optimal Total Allowable Catch (TAC);

· study of effectiveness of commercial fish natural reproduction in relation with the impact of natural and anthropogenic factors;

· elaboration of bio-technology of fish propagation for stock enhancement and assessment of its influence on forming bioresources;

· elaboration of measures directed to conservation and rational utilization of stocks (regime of fishing, acclimatization, measures on water use, etc.).

On the basis of summarized research data, elaboration of the outline of managing the process of bioresources formation and perspective fishing is conducted and proposals on establishment and utilization of stable resources are given. By 1990, the basis for managed fisheries was established in the Caspian Region including the following:

· regulation of the Volga flow aiming to creating conditions for effective natural fish reproduction;

· rational regime of fishing providing the pass of required quantity of breeders to the spawning areas;

· establishment of farming industry to replenish fish stocks with juveniles of valuable species (sturgeons, salmons, carps and perches);

· measures on environment improvement.

The collapse of the Soviet Union in 1992 and establishment of new Caspian states destroyed the united system of protection, reproduction and utilization of bioresources. Deterioration of economic situations of peoples and relaxation of legal measures caused the development of sturgeon poaching in the sea which undermined the resources and sharply reduced catches creating the thread to conservation of a unique sturgeon stock that defines the basis for world catch. In 1997, sturgeons were included in Appendix II of Convention on International Trading with species of wild fauna and flora, which are in danger of disappearance (CITES).

Happened geo-political changes together with the planned development of hydrocarbon extraction on the Caspian shelf created the necessity to elaborate a new strategy of ecological rehabilitation and optimization of bioresources condition. This problem is the most important at the present stage. TACIS assistance is directed to its solution. Within the Caspian Environment Program the main tasks are:

· analysis of condition of the aquatic bioresources, trends to changes, indication of these species degradation;

· definition of influence of nature resources and anthropogenic factors on commercial species formation;

· elaboration of proposals on stabilizing bioresources;

· establishment of scientific foundation for management of fishery resources on a sustainable basis under modern condition and in perspective.

3.6. Summary

CRTC MB scope of work covers the entire area of the Caspian Sea and estuaries of flowing rivers. This provides a complex of ecosystem research including the study of the hydrocole habitats, quantity assessment and spatial distribution of aquatic bioresources.

Relationship of the tasks of CRTC MB with problems of the other Centers

The main objective of the Caspian Environment Program (CEP) is assistance to sustainable development and management of the Caspian Sea environment for a mid- and long-term perspective including:

· study of the influence of the sea level fluctuations on the environment;
· reduction of existing and preventing of new types of pollution and deterioration of the Caspian environment and its bioresources;
· reabilitation of elements of the Caspian environment (including biodiversity) which reduces but still have the potential for renewal;
· maintenance of environment and bioresources quality in a long-term perspective as a potential for the population of the region at the present time and in future.

Within implementation of CEP at the meeting of the Steering Committee (Azerbaijan, Iran, Kazakhstan, Russia and Turkmenistan) with participation of International organizations (World Bank, TACIS, UNEP) the decision was taken about location of the Program Coordinating Unit in Azerbaijan during the first four years and establishment of the following thematic centers including the CRTC on management of fishery resources and other commercially important bioresources on a sustainable basis and the CRTC on legal, regulatory and economic instruments in Russia.

During discussion and meeting of donors in Ramsar the decision was also taken that TACIS Project will support one thematic center in each of four countries.

According to TACIS Project named “Assistance to regional thematic centers in Azerbaijan, Kazakhstan, Russia and Turkmenistan” and implemented by the International Consortium Lahmeyer / VKI / GPOA, four regional centers are already established and functioning:

Azerbaijan
control and reduction of pollution;



Kazakhstan
sea level fluctuations;



Russia
management of fishery resources and other commercially important bioresources on a sustainable basis;

elaboration of legal, regulatory and economic insruments;

Turkmenistan
combating desertification.



Complex approach to solution of ecological problems of the Caspian Sea anticipates the close collaboration not only between established Centers but with the other Centers as well that will start functioning this year (Project UNDP).

As it was already noted in the previous chapters, the Caspian Sea with low lands of flowing rivers is the most important fisheries water body of Eurasia, where about 0.3mln tons of fish (sturgeons, herrings, salmons, carps, etc.) was caught annually. Sturgeons are of special value: their catch is over 85% of the world amount. Significant share in the total Caspian catch belongs to seal.

Collapse of the Soviet Union and, as a consequence, destruction of the centralized system of management of marine bioresources, absence of legal foundation for International Fisheries Regulatory, increasing influence of such anthropogenic factors as pollution of the sea and rivers with oil products, heavy metals, chloro-organic pesticides and other toxicants led to the crucial situation when the fisheries importance of the basin can be completely lost. The situation is deteriorated by the fact that negative changes in the sea ecosystem occur on the background of level fluctuations influencing aquatic bioresources and industrial constructions on the coastal area – flooding commercial grounds, settlements, fish processing enterprises, etc. Hence, it is clear that solution of the tasks set for CRTC MB is possible only under condition of close coordination between CRTC MB and other Regional Thematic Centers, in particular, CRTC on pollution and CRTC on sea level fluctuations (Table 6.1). Establishment of the Center on legal and regulatory matters and the Center on bio-diversity will have the great importance for conserving a sustainable basis of fisheries in the Caspian. The possible relationship with the other Centers will be formulated additionally.

3.7. Summary

Under condition of lack of the regional centralized structure, solution of the main ecological problems of the Caspian Basin is extremely difficult despite of the fact that republics of the former Soviet Union conducted multi-annual comprehensive research. The Caspian Environment Program is to assist to improve the situation.

The structure of this program foresees the establishment of several Caspian Regional Centers on sustainable development and management of environment and Program Coordination Unit. Involving scientific organizations of the Caspian states in the program implementation and coordination of research gives the possibility to elaborate full summarized information about relationship between different ecological factors and their impact on the Caspian environment, bioresources and, finally, on the population of the coastal zone of the Caspian states. 

Table 6.1 Some aspects of collaboration of CRTC MB with the other regional centers 

CRTC MB 
Center for contacts

Task 
Data and information required
Produced information


1. Analysis of influence of water body pollution on bioresources and elaboration of fisheries demands to environment quantity.
1. The map of sea pollution (water, ground) by the mass types of toxicants.

2. Review of the modern condition and character of contaminants coming into the water body (water, ground).  
1. Data on toxicant accumulation in hydrocoles.

2. Assessment of bioresources loss and recommenda-tions on reduction of pollution. 
CRTC on pollution

2. Influence of the sea water level fluctuations on its biological produc-tivity and regional fisheries.
1. Long-term prognosis of the Caspian river flow.

2. Prognosis of the sea level regime.
1. Data on the influence of the sea level fluctuations on biological and fish productivity.
CRTC on sea level fluctua-tions

3. Elaboration of the recommendations on conservation of bio-diversity of the Caspian commer-cial ichthyofauna
1. Data on modern condition of a gene bank of commer-cially valuable fish, especially sturgeons
1. Proposals on creating reserve in the areas of fish reproduction and growing.

2. Proposals for inserting disappear-ing, but formally commercial, species into “The Red Book”
CRTC on bio-diversity

Conclusions

The Caspian fisheries undergo a difficult stage of development. That is caused, from one side, by sea transgression followed by increasing sea water level and volume, extension of area and raising productivity, and from the other side, destruction of the united system for fisheries management, protection of the fish resources and their rational utilisation. Fisheries personnel and scientists in all the Caspian states strive to find acceptable solution of problems in order to conserve, to increase and to utilise rationally a unique wealth of this basin.

To conserve the Caspian bioresources and to develop full-scale rational fishing, it is necessary to implement the following:

· to speed up the signing of “Agreement on conservation and utilisation of the Caspian bioresources” by all littoral states in which international legal items connected with exploitation and artificial and natural reproduction as well as protection of resources have to be indicated;

· to accept and implement in all littoral states the Government orders on measures related to strengthening the fight with poaching, to introduce the state monopoly on processing and selling sturgeon products, to arrange involving frontier troops and law enforcement authorities in protection of fish resources;

· to take measures on preventing pollution of the sea and rivers with oil products, discharges from industrial enterprises and agricultural fields with the emphasis on started escalation of hydrocarbon development in the sea;

· to elaborate and implement complex environment programs (with participation of specialists of the littoral states) providing control over sea environment, fish resources and food organisms;

· to provide the technology of hydrocarbon extraction in the Caspian excluding oil products and other industrial components coming into the sea (boring and other mortars, etc) by the littoral states;

· to create (or renew) reserve zones in fish spawning and growing areas prohibiting (or limiting) there all kinds of economic activities damaging fish resources;

· to implement measures providing required scale of the natural reproduction (pass of breeders to the spawning areas, melioration of spawning areas, etc.);

· to increase juvenile release up to 150mln pieces per year, foreseeing stocking sufficient amount in the sea and distributing in areas with the most rich  food base;

· to elaborate feasibility for future development of sturgeon farming.

Significant assistance in implementing those measures can be provided by international organisations (CITES, international banks) through conducting international environment programs.

The life of people of the Caspian states is closely connected with the sea, which gives them food, job, joy and inspiration. The main task of the present generation is to conserve its high productivity, bio-diversity and ecological security.
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Part II.  Work Plan

Introduction

In this section of the Report, the mid- and long-term tasks of the CRTC on management of fishery resources and other commercially important bioresources as well as the Plan of Work for the CRTC until the end of 1999 are considered. In the Terms of References for implementing this section (see 1.2 “Plan of Work”) special attention is paid to following points:

· definition of mid- and long-term tasks for the CRTC;

· elaboration of the work plan for the CRTC until the end of 1999 making proposals for each theme to be included in the TDA;

· plan of work to be realized by personnel of the host institute, KaspNIRH, and other institutes in Russia as well as of other states in the Caspian Region;

· description of methods of work.

The work plan is based on the Overall Plan of Operations presented in the CEP Inception Report under the points relating to this CRTC MB (Overall Plan of Operations – Form 1.4 – Section 7).

In particular, this Overall Plan of Operations gives the list of the following Center activities regarding the management of fish and other commercial bioresources:

· establishment and equipment of the CRTC MB;

· definition of the scope of work and preparation of the work plan;

· collection of data;

· creation of a database;

· assessment of the present state and trends in the development of fish and other bioresources;

· analysis of the reasons of resources decline;

· social and economic review;

· elaboration of recommendations regarding management of bioresources and environment protection;

· elaboration of proposals for resources rehabilitation;

· review of the state of fish farming and proposals for assistance; 

· accelerated consideration and assessment of proposals for priority investment projects;

· preparation of data for the final TDA.

Expected results from different fields of activity, methods of work and personnel involved in the implementation of the plan are considered in detail in this report. Data needed from other institutes, especially from institutes of littoral states, is indicated as well.

In order to obtain a logic and comprehensive output, some themes on related issues are joined due to their interrelations and intersections. 

1. Mid- and Long-term Objectives for the CRTC MB

A mid-term period is considered as a period of 3 years. The main tasks to be supported by TACIS CEP have to be fulfilled during the present phase, i.e. until the end of 1999. 

According to the principal statements of the Caspian Environment Program regarding a comprehensive approach to the solution of the Caspian environment problems, the tasks of the CEP as well as of the TACIS Project concerning the work of CRTC on management of fishery resources and other commercially important bioresources on a sustainable basis are as follows:

1.1. CEP tasks

Assistance to mid- and long-term development and management of the Caspian environment on a sustainable basis includes:

· rehabilitation of the Caspian ecosystem as a whole (including its bio-diversity), as well as of those components that are in danger of extinction, but still have a potential to be saved;

· conservation, on a long-term perspective, of the stability of the marine environment and of its bioresources as a property of the regional population.

1.2. TACIS Project tasks

Assistance to development and management of the Caspian environment on a sustainable basis under a mid- and long-term perspective, including:

· strengthening the spirit of collaboration among the Caspian states;

· elaboration of common approaches to the strategy of conservation and management of natural resources;

· definition of possibilities for investment and for application of the research results for problem solution.

The main task of the Centre regarding the management of fish and other commercial bioresources is joining efforts of all Caspian states and international organisations, developing and implementing a common strategy for commercial resources management allowing:

· their rational and sustainable exploitation;

· conservation of bio-diversity and protection of those species which are in danger of extinction;

· to increase the prosperity of people involved in the fishery sector.

In the process of implementing these long-term and extremely difficult tasks it is possible to indicate some mid-term objectives that could be carried out already during the next 3 years.

1.3. Mid-term objectives of the Centre:

· assessment of the state of fish and other commercial bioresources in the Caspian Sea, together with a definition of the factors influencing their stability and with recommendations regarding measures for improvement of the situation and for rehabilitation of the environmental conditions of bioresources;

· continuation of assessment and monitoring of aquatic bioresources and their  habitat conditions;

· elaboration of a rational outline for management of bioresources on a sustainable basis and provision of information for the scientific basis of rational management of bioresources for representatives of administration and industry;

· indication and formulation of investment projects, directed at supporting stability of the most important commercial resources;

· provision of summarised results for TDA on subjects which are important for commercial fish resources and their protection against overfishing and possible extinction.

Implementation of these objectives will demand large expenses, strengthening institutional structure and logistics of fisheries institutes. This is possible only in close collaboration between the Centre and the host Institute, KaspNIRH, and other institutes of the Caspian states.

1.4. Long-term objectives:

· transformation into a leading regional organisation for implementation and co-ordination of research on fish and other commercial bioresources of the Caspian Sea;

· establishment of the scientific basis for rational management of bioresources:

14. to elaborate and apply a common program for research work;

15. to elaborate and apply the common methods of assessment of fish stocks and other aquatic bioresources;

16. to adopt the common principles of approach to the questions of fishing regulation with future application unified rules for catching fish and other aquatic bioresources;

17. to elaborate a unified methods for calculating damage to fish stocks and other aquatic bioresources as a result of economic activities;

18. to elaborate and apply unified methods of artificial reproduction of fish stocks, to define the necessary amount of grown juvenile release in the Caspian basin as well as the timing and areas of juvenile release by species, size and weight composition;

19. to implement works on melioration of fishery water bodies in the Caspian basin;

· to conduct monitoring of influence of the environmental factors on the bioresources condition within its competence and provide recommendations for the other thematic centres on the basis of research results.

Work plan until the end of 1999 and proposed arrangements for implementation 

1.5. Establishment and equipment of the CRTC MB, its scope of work and work plan

Establishment and equipment of the CRTC MB was started in September 1998 and completed by the end of November 1998. Definition of the scope of work and preparation of the work plan are conducted under the contract with KaspNIRH experts initiated in September. This work was to be terminated by 10 December 1998. The present report reflects the work done under that contract.

1.6. Collection of data and establishment of a database

KaspNIRH, created in 1897, is the largest scientific and methodological center in the Caspian region. It consists of 18 laboratories and scientific departments located in Astrakhan, two laboratories located in Volgograd and Elista and department in Makhachkala, Dagestan. Before the collapse of the USSR, the Institute also had departments in Guriev (now Atyrau, Kazakhstan), Baku (Azerbaijan) and Krasnovodsk (now Turkmenbashy, Turkmenistan).

In KaspNIRH not only professional personnel with great experience in Caspian ecosystem and bioresources research is available, but also a wealth of information on commercial bioresources covering many years and different periods (periods of drop and rise of the sea level, increase of anthropogeneous and other impacts). Under the jurisdiction of the former USSR, the Institute conducted research in the entire Caspian accumulating large amounts of data.

In 1994-1996, KaspNIRH together with Iran experts implemented several projects, including investigations on “Hydrological, hydro-chemical and hydro-biological characteristics of Iranian coastal waters”, “Assessment of the Caspian kilka stock at the Iranian coast”, a number of projects on sturgeon farming and its current physiological and biochemical conditions.

Information is available as:

· published Studies of the Institute and Reports of Special Expeditions;

· data of many years on commercial catches of fish, seal and crayfish;

· books with articles about the Caspian Sea.

The results of multi-annual investigations of the Institute are published in 26 volumes of KaspNIRH and 5 volumes of the CNIORH (Central Scientific Institute of Oceanology and Fisheries) Studies, and also in a number of monographs of the series “The Caspian Sea”: “Hydrology and Hydro-chemistry” (1986), “Fauna and Biological Productivity” (1985), “Ichthyofauna and Commercial Resources” (1986). In addition, there are publications of project “Seas”, papers of  “The First Congress of Ichthyologists of Russia” (1997) and other scientific articles.

Annual data on catches by species and by fishing areas are available in the Institute since 1932. All this information is regularly published in Statistical Collections.

The total fund of the library is 65 485 publications. Bibliographies and bibliographically annotated references to particular questions were also provided by experts of the Institute and published. The Institute possesses considerable amounts of data from hydro-chemical, hydro-biological and ichthyological research in the northern areas of the Caspian Sea since the mid-30ies, in the central and southern areas since the late 50ies.

Further information will be provided by Azerbaijan, Turkmenistan and Kazakhstan within the scope of work financed by TACIS. Attempts to receive additional data from Iran will be made within the scope of collaboration with this state. The type of additional data and information to be collected is defined in pertinent sub-sectors of the Work Plan.

A general database has not yet been established. This will be the task of a specialist to be employed by the CPU. 

The establishment of a database and contribution of KaspNIRH into it will be provided by Information and Computer Centre of KaspNIRH (executors are Parkhomenko S. P., Kibirov Y. G.)

The work is planned to begin in the middle of February 1999. Due to its complicated character and the volume of data to be included in the database, it is expected that the work will be completed by the end of July.

1.7. The state of bioresources, trends, reasons of decline and proposals for rehabilitation

Three subjects indicated separately in the Overall Plan of Operations are combined in one large topic. Although the separation of the three subjects in the Overall Plan of Operations has its logic, it is suggested to combine these subjects in one in order to avoid repetition and to put them on a better foundation.

The state of the commercial resources and the trends of their further development are closely connected with the reasons for stock reduction (including the degree of exploitation), and proposals for resources rehabilitation will indicate appropriate measures to halt undesirable trends and to conserve the bioresources. The individual fish species or groups of species will be analyzed according to the sequence indicated in the first section of the report (sturgeons, salmons, herrings, etc.).

The starting conditions for the implementation of the tasks differ by several specific features:

· long-term changes of the level of the Caspian Sea;

· acceleration of the development of marine oil extraction.

The following five thematic groups will carry out the pertinent activities:

· on living conditions of the bioresources,

· on marine fishes (kilka, herring, mullet),

· on sturgeons,

· on semi-anadromous and freshwater fishes,

· on animal species other than fish.

Specifically, the Terms of Reference for the analyses will be as follows:

· living conditions of the bioresources (hydrology, pollution, sea level fluctuations, etc.;

· dynamics and causes of the decline of commercial catches (1932-1997);

· influence of natural and anthropogenic conditions on the dynamics of the  quantity, distribution and composition of fish and non-fish stocks;

· analysis of reasons for sharp reduction in standing stocks; influence of pollution on food base of fish and bioresources, expert assessment of damage to fisheries caused by poaching and water pollution;

· trends in commercial bioresources availability under the conditions of sea level fluctuations and the development offshore oil extraction in the Caspian;

· proposals for commercial bioresources rehabilitation and their utilization on a sustainable basis.

For sturgeons, the following additional questions will be considered:

· assessment and prognosis of the anthropogenic influences on the physiological conditions, the reproductive capacity and the genetic changes of the sturgeons;

· analysis of links between tendencies of long-term changes in the food base and the state of the sturgeon stocks; reasons for the decline of the food base and their relationship to the pollution of the Caspian Sea and the Volga River;

· comparative multi-annual analyses of sturgeon catch data with emphasis on the volume of unreported catches;

· changes of the sex ratio in the commercial catches and causes of such changes.

The following KaspNIRH personnel will conduct this work:

Environmental conditions and their influence on the bioresources:

Katunin D. N. (responsible leader)

Khripunov I. A. 

Bespartochny N. P.

Kurochkina T. F.

Polyaninova A. A.

Molodtsova A. I.

On sturgeons:

Vlasenko A. D. (responsible leader)

Slivka A. P.

Kokoza A. A.

Geraskin P. P. 

Khodorevskaya R. P.

Raspopov V. M.

Lartseva L. V.

On semi-anadromous and freshwater fishes:

Sidorova M. A. (responsible leader)

Abdusamadov A. S.

Alyekhina R. P.

Kushnarenko A. I.

On marine fishes:

Sedov S. I. (responsible leader)

Paritsky Y. A.

Zykov L. A.

On commercially exploited species other than fish:

Sokolsky A. F. (responsible leader)

Khuraskin L. S.

Necessary data should be obtained from the littoral states:

From Kazakhstan:

· Characteristics of commercial ichthyofauna and non-fish species in the region.

· Analysis of the current condition and the main reasons for decline of commercial fish and non-fish resources, including caused by deterioration of environment in the water body and illegal fishing (1932-1998).

· Trends to changes of the resources under conditions of oil development in the Caspian Region.

· Proposals for the rehabilitation of the resources and its sustainable exploitation.

Executors:

Kim Y. A.

Personnel of the Joint Stock Company KazNIIRH

From Azerbaijan:

· Characteristics of commercial ichthyofauna and non-fish species in the region.

· Analysis of the current condition and the main reasons for decline of commercial fish and non-fish resources, including caused by deterioration of environment in the water body and illegal fishing (1932-1998).

· Trends to changes of the resources under conditions of oil development in the Caspian Region.

· Proposals for the rehabilitation of the resources and its sustainable exploitation.

Executors:

Kuliev Z. M.

Kasymov R.

Kasymov A.

Abbasov G.

From Iran:

· Characteristics of commercial ichthyofauna and non-fish species in the region.

· Analysis of the current condition and the main reasons for decline of commercial fish and non-fish resources, including caused by deterioration of environment in the water body and illegal fishing (1932-1998).

· Trends to changes of the resources under conditions of oil development in the Caspian Region.

· Proposals for the rehabilitation of the resources and its sustainable exploitation.

From Turkmenistan:

· Analysis of the current condition and the main reasons for decline of commercial fish and non-fish resources;

· Proposals for the rehabilitation of resources base and its sustainable exploitation.

Executors:

Djanmurzaev A. Z.

Sychugova I. G.

The work on those themes will be started in February and finished by the end of June 1999.

Expected research needs in terms of manpower:

For KaspNIRH – 255 man/days;

For the other states – 200 man/days 

1.8. Social and economic review

The Caspian fisheries play an important role in the development of the food industry of the Caspian littoral states.

The unique nature of the Caspian Sea is due to the fact that it is the world’s largest inland water body which, in addition, is characterized by a considerable salinity. This is also reflected by the species composition of its fish and other fauna and thus by its fisheries resources.

Violation of the ecological equilibrium and the common system of exploitation of marine bioresources can lead to the severe reduction of its fish production potential and even to the complete elimination of valuable fish species, especially sturgeons, which in turn will lead to a destabilization of the social and economic situation in the fishing regions.

 It has to be emphasized that fishery resources, if properly managed, are renewable, i.e. their rational exploitation may continue forever if the environment is not compromised. This is the main feature distinguishing living fishery resources from mineral resources. Therefore, the protection of environment and management of fisheries at a sustainable level are critical for the preservation of the fishery resources.

Transition of the Caspian region to sustainable development requires contributions to a solution of social and economic problems, conservation of favorable environmental conditions and of the natural resources potential, in order to satisfy the demands of present and future generations. Damage to the environment as a result of different economic activities must be kept at a minimum, not only with a view to possible ecological but also social and economic consequences. The general fisheries policy in the Caspian basin should consider fisheries structure, interstate relationships, market and conservation of bioresources. Taking all these statements into account, the Terms of References for implementation of this subsection were determined. 

This section is supposed to show the type and importance of the contributions of the Caspian fisheries to the development and potential of different sectors of the economy.

Terms of Reference:

· Analysis of the present role and place of fisheries of the Caspian basin in the economy of the littoral states:

1) providing food security;

2) social importance;

3) gross national income.

· Definition of priorities for conserving fishery resources (environment protection and management of fisheries on a sustainable basis).

· Assessment of the biological resources of the Caspian Sea and of their value. Assessment of the value of TAC and standing stocks.

· Effectiveness of fish stock enhancement.

· Socio-economic assessment of the consequences of water pollution and sea level fluctuations for the fish industry of the region;

· Brief analyses of the socio-economic activities of the fish industry:

· institutional management structure;

· logistics;

· fish production;

· marketing;

· influence of market relationship on rational utilization of bioresources.

· Analysis of the ecological and socio-economic conditions constraining development of fisheries, and elaboration of recommendations for removal of negative effects.

The following KaspNIRH personnel will carry out research:

Mazhnik A. Y. (responsible executor)

Shvartskopf E. O.

Additional statistical data, characterizing the social and economic situation in the fishing area, is expected from Kazakhstan, Azerbaijan, Turkmenistan and Iran.

It is proposed to start research in March 1999 and complete it by the end of June 1999.

Expected needs for research in terms of manpower will be:

For KaspNIRH – 60 man/days

For the other states – 60 man/days

1.9. Elaboration of recommendations for bioresources management and environment protection

In the Caspian Sea, after the collapse of the USSR and the establishment of new littoral states, the centralised system of managing and controlling the exploitation of fish and other bioresources was destroyed. It has caused, together with social tension, an extensive development of poaching, especially on sturgeons. Uncontrolled and scientifically non-grounded sturgeon fishing leads to excessive exploitation and causes a threat of complete extermination of these commercially valuable fish species.

An integration of littoral states in the field of international cooperation in management, conservation and rational utilization of marine bioresources is needed. The principles of Resolution of International Conference (Kyoto, December 1995) on the continuous inputs of fisheries in food security are the basis of this integration, in particular:

· conservation of ecological systems;

· usage of the best available scientific data;

· rise of the social and economic prosperity;

· justice within and between generations.

These principles are fully reflected in the Caspian Environment Program and in tasks set for CRTC MB.

Measures proposed by the Center are directed at:

· conservation of the Caspian ecosystem under condition of developing oil extraction in littoral states;

· sustainable utilization of bioresources under condition of international status of the Caspian, for achieving one of the most important tasks in the field of providing food security;

· comprehensive scientific basis of Total Allowable Catch (TAC) on each commercial fish from the view to implementation of the fundamental international documents on legal regime of fishing (UN Convention on the Law of the Sea, 1982; Convention on Bio-diversity, 1992) based on ecosystem approach, which will be the basic information for making decisions on appropriate level (regional, international) and amendments in the normative acts on fishing in the Caspian;

· conservation and extension of the volume of regular survey over the condition of exploited populations, which guarantees the scientifically based approach to their usage;

· usage of the modern methods and means in the field of sea ecosystem study (including hydro-acoustic, mathematical modeling and others);

· elaboration  of the new forms and methods of licensing and quota distribution, reduction of poaching with the aim to exclude overfishing and conserve exploited stocks;

· provision of the balanced management of aquatic bioresources.

All these questions are reflected in the Terms of Reference for preparation of this section.

Terms of Reference:

· Analyses of existing system of the Caspian bioresources management.

· Analyses of the main reasons constraining the rational utilization of bioresources:

· deterioration of environment in the water body and absence of the common interstate control of environment protection;

· significant reduction of commercial bioresources, especially sturgeons;

· absence of interstate system of fish resources protection and coordinated fishing regulation;

· reduction of volume and regions of scientific research expeditions for collection of data about the state of fish stocks.

· Elaboration of proposals of creating interstate system of commercial bioresources management in the Caspian.

· Elaboration of recommendations on improving ecological situation in the water body, creation of interstate controls over bioresources and environment protection.

· Elaboration of recommendations on strengthening the role of fisheries researches for establishing the scientific base for management of bioresources.

The following KaspNIRH personnel will implement this work:

Ivanov V. P. (responsible leader)

Vlasenko A. D.

Katunin D. N.

Degtyaryeva N. G.

The additional information, comprehensively characterising the attitude to the problem, will be needed from the other Caspian states.

It is supposed to start the work on April 1, 1999 and complete by the end of July 1999.

Expected costs:

For KaspNIRH – 100 man/days

1.10. Review of fish farming and proposals for its support

It is impossible to maintain the previous level of fish production, in particular of sturgeon, without not only purposeful activity on rational exploitation of commercial marine resources, but also without directed activity of all Caspian states on wide introduction of artificial reproduction of juveniles of valuable species at the fish reproduction plants for commercial stock enhancement. It is seen in increasing scale of aquaculture and mariculture in total value of the world fish production. Sturgeon farming in the Caspian celebrates 130 anniversary this year. First farms were constructed and work in Russia, Kazakhstan, Azerbaijan and Islamic Republic of Iran. About 70-80 mln of sturgeon juveniles are annually released into the natural water bodies. It is time to define the effectiveness of juvenile rearing at the reproduction plants and the role of sturgeon growing for replenishment of commercial stock. It is necessary to determine the limits of increasing the volume of juvenile production to conserve the commercial importance of sturgeon. These and the other questions determine the list of tasks defined in the Terms of Reference.

Terms of Reference:

· Analyses of present condition of artificial reproduction of commercially valuable fish in the Volga-Caspian Region. Assessment of commercial return of sturgeon juveniles released by the reproduction plants.

· Analyses of proposals directed at increasing the effectiveness of artificial reproduction of resources. Recommendations on quality and species correlation of sturgeon juveniles, released by the fish reproduction plants.

· Analyses of scientific and practical tasks for the fish reproduction plants rearing stocking material (sturgeon juveniles).

· Genetic problems of present sturgeon farming.

· List and justification of investment projects on fish propagation.

The following KaspNIRH personnel will implement the analyses:

Kokoza A. A. (responsible leader)

Vasilchenko O. N.

Popova A. A.

Shevchenko V. N.

Romanov A. A.

Mazhnik A. Y.

Additional data will be needed from the other Caspian states.

From Kazakhstan

· Analyses of the present condition of artificial fish reproduction in the region and proposals directed to increasing its effectiveness.

From Azerbaijan

· Analyses of the present condition of artificial fish reproduction (sturgeons, salmons and others) in the region and proposals directed at increasing its effectiveness.

· Assessment of commercial return of sturgeon juveniles released by the fish reproduction plants.

From Iran

· Analyses of the present condition of artificial reproduction of commercially valuable fish in Iran. Methods of evaluating its effectiveness.

· Genetic problems of sturgeon farming.

· List and justification of investment projects on fish farming.

Analyses will start in February 1999 and will be completed by the end of April 1999.

Expected costs needed for analyses will be:

For KaspNIRH – 40 man/days

For other states 40 man/days

1.11. Elaboration of Priority Investment Projects

As the work on the project implementation will continue till September 1999, it is possible now to design some investment projects, which may be:

· Elaboration and introduction of hydro-acoustic methods of pelagic fish stock assessment (kilka, herring).

· Elaboration and introduction of standardized methods of qualitative and quantitative assessment of sturgeon juveniles, produced by the fish reproduction plants in littoral states (Azerbaijan, Iran, Kazakhstan, and Russia).

· Elaboration and introduction of institutional structure of interstate system of fish resources protection in the Caspian Sea.

· Introduction of biotechnology of producing stocking material (grown sturgeon juveniles), developed by the institute, for growing fish of marketable size on the farms.

· Elaboration of the project and construction of sea-going shallow draft vessel for transporting reared sturgeon juveniles to feeding areas as well as for growing in the sea cages.

· Sturgeon over-sized juveniles grown in the sea cages with the aim to increase the effectiveness of sturgeon farming.

1.12. Data input for inclusion in the final TDA

On the threshold of the XXI century the Caspian Sea acquires strategically and geo-politically important meaning in connection with the beginning of large-scale development of hydrocarbon extraction. Under such condition conservation of the Caspian ecosystem with its unique bioresources (sturgeons, herrings, white fishes, Caspian seals) has exceptionally important meaning for littoral states, fisheries of which always had the national importance and volume of catches significantly exceeded those in other southern seas (Asov, Black).

The work conducted by CRTC MB is directed at reasoning the Caspian Sea ecosystem conservation, its biological resources and bio-diversity on the basis of system analyses of the multi-annual changes of biotic and abiotic components of ecosystem with the aim to make administrative decisions for providing environment security of the Caspian Sea and creation of an international system of bioresources management on a sustainable basis. The following data is recommended to be included in the final TDA:

20. Brief analyses of the conditions of commercial resources in the Caspian, trends and reasons of decline

21. Recommendations on rehabilitation of fish and other commercial bioresources.

· proposals to International Agreement on conservation, rational exploitation and management of bioresources on a sustainable basis;

· proposals on creating the common co-ordinated interstate program of scientific researches of the Caspian Sea bioresources;

· proposals on implementing united co-ordinated actions on regulating aquatic bioresources catching, especially transboundary species;

· recommendations on strengthening protection of fish and other bioresources, especially sturgeons;

· recommendations on the Caspian Sea environment protection (areas of reproduction, migration and growth of commercial fish species and seal). 

22. Brief analyses of the present condition of artificial reproduction of commercially valuable fish and proposals on the littoral states efforts co-ordination on increasing effectiveness of fish propagation (aquaculture / mariculture).

23. Brief analyses of the social and economic condition of fisheries in the region and proposals on its stabilisation.

2. Working methods 
The main method of work for assessment of bioresources present condition, trends and clarification of reasons of catch decline is the analyses multi-annual information available in the KaspNIRH and other institutes of littoral states. Orientation of the processes of changes in qualitative structure of commercial fish stock and size of resources for different sea areas will be evaluated taking into account the main abiotic and biotic factors influencing on the dynamics of fish quantity. Strategically important links between environmental factors and indices characterising the formation of fish quantity (juvenile harvesting, commercial return and so on) will be shown.

Prognoses of the possible changes of ichthyocenosis and fish sea productivity is elaborated also taking into account the influence of natural and anthropogenic factors on the dynamics of quantity and balanced formation of resources and distribution of commercial fish and non-fish species under condition of long-term level changes of the Caspian.

The absence of sufficient finances and short working period of TACIS Project (till the end of 1999) do not allow to conduct additional analyses among which it is necessary to note the following:

24. Definition of the present morphogenetic status of the Caspian sturgeons.

25. Specification of the volume of commercial fish resources and conducting of international complex expedition.

26. Assessment of sturgeon farming input in resources replenishment.

It is necessary to conduct wide-scale researches of eco-taxology to receive the information about pollutant distribution in bio-productive sea water areas and assessment of potential pollution danger for marine bioresources.

Part III – Administrative matters

3. Organization of the Centre and relationship with KaspNIRH

The Government of the Russian Federation by decision of 2 November 1998 approved the designation of KaspNIRH as the host institution for the Caspian Regional Thematic Centre on management of fishery resources and other commercially important bioresources on a sustainable basis within the Caspian Environment Programme. In short it will be called CRTC MB, to distinguish it from the Centre dealing with bio-diversity. By letter of 07 August 1998 to Tacis, the State Committee for Environment Protection of the Russian Federation indicated that the Coordinator of the Centre would be the Director of KaspNIRH. 

KaspNIRH – the Caspian Scientific Institute of Fisheries – was established in 1897 and is the oldest fisheries research institution in the Caspian region. 

The CRTC MB, based on KaspNIRH, uses research materials accumulated in the host institute over a century. Other littoral states conduct fisheries research and collect data on several aspects of the sector through either their fisheries research institutions or through other scientific channels. In the past, under the arrangements prevailing in the USSR, KaspNIRH was the centre for fisheries research in the entire Caspian, with the exceptions of waters under the jurisdiction of Iran. However, collaboration between KaspNIRH and research institutions of Iran traditionally existed allowing the former to accumulate the relevant information on fishery resources and factors influencing their state in the entire Caspian. 

Following the principle adopted by CEP, the CRTC MB while based on KaspNIRH, which is the lead institute in its area of specialization on the Caspian, will cooperate closely with all research institutions in littoral states. Attempts will be made to involve the research institutions of the Islamic Republic of Iran on a cooperative basis, for the sake of common interest in the rational management and utilisation of commercial fishery resources. The relationship between the CRTC MB, KaspNIRH and other institutions is illustrated in Fig. III-1. 

The CRTC MB operates under the leadership of the TACIS designated Leader of the CRTC in close cooperation with the Coordinator – the Director of KaspNIRH – in charge of the Institute. FIG III-2 illustrates the structure of the CRTC MB and its links to the host Institute. A Liaison Officer has been appointed to assist the Coordinator and the Leader to monitor the progress of work under contracts with KaspNIRH staff, or staff of institutions in the littoral states, maintaining working contacts – as may be necessary – with the CEP/PCU in Baku and maintaining working contact with the collaborating institutions in the littoral states.  

Methods of working and responsibilities for management and reporting

The work plan spelled out in the Inception Report provides the guiding principles for the work of the CRTC MB. The first part of this report contains a brief description of the state of fisheries in the Caspian as well as the factors influencing the state of commercial stocks. The second part of this report provides a detailed plan of work under the TACIS financed phase of the CRTC MB operation. The division of tasks contained in this report slightly differs from that shown in the Inception Report. It is more detailed as it is based on the expert understanding of the fisheries problems known to KaspNIRH. 

The principal method of work is to analyse all elements of relevance to the main themes included in the CEP/CRTC programme on the basis of information available to KaspNIRH and other institutions in the littoral states. Scientific personnel of the institutions as well as senior administrators will be invited to produce such analytical reports, or supplementary information, under contracts issued by CEP/CRTC within its approved budget. 

The TACIS funded CEP is being executed through a contract between the European Commission and a Joint Venture of Lahmeyer International / VKI / GOPA. The TACIS CRTC Leader is a person appointed by the Joint Venture in agreement with the EC (TACIS), to lead the work of the CRTC. He reports directly to the CEP Project Manager who is responsible to the EC for the performance of the contract, including the work of the CRTC and the expenditure of the budget. The budget itself is confidential to the Joint Venture. 

The CRTC Coordinator is a person appointed by the Government hosting the CRTC to lead the work conducted by the CRTC experts, including work carried out outside the CRTC host institution, in the implementation of the CRTC programme of work. The CRTC Leader and Coordinator work together to ensure that the CRTC’s programme of work is completed properly and in a timely fashion. 

The donor (Tacis) assistance is aimed at developing the institution of the CRTC. The Tacis provided CRTC Leader and TA experts would be providing assistance on institutional arrangements as well as on all issues pertaining to the programme of work of the CRTC and its execution. In practice, this includes inputs and guidance by the CRTC Leader and other Tacis experts, managing and helping to implement the substantive work during the Tacis funded phase of the project.  Financial management of the EC Tacis funds will always stay with the CRTC Leader. 

The PCU’s function is to:

· assist CRTCs in their work, especially in making contacts in other states;
· encourage commonality of approach by the CRTCs;
· carry out cross-theme analyses and prepare cross-theme documents;
· act as a centre of contacts for donors and other external organizations. 
Contacts with other institutions, notably those directly linked to the work of CRTC will be maintained primarily by the Coordinator, as the person known in the region as an authority on fisheries research matters and the director of the host institute. As needed such contact will also be maintained by the CRTC Leader. Except for extraordinary situations the contacts will be maintained jointly by the Coordinator and the CRTC Leader. Visits will be undertaken to all littoral states, including Iran, with the purpose of establishing links, presenting the functions and role of the CRTC MB and establishing close working relationships. Likewise, contacts with the press and the general public will be maintained jointly by the Coordinator and the CRTC Leader. 

4. Workshop 

A workshop of two days duration will be held in the first half of March 1999 to discuss the scope of work of the CRTC MB, the plan of work for 1999 and review inputs that need to be obtained from littoral states through the institutions collaborating with the CRTC MB. 

The programme of the workshop will embrace:

· Presentation of the objectives of CEP, objectives of CRTC MB, and mode of operation of the CRTC

· Presentation of this report with emphasis on the Plan of Work for 1999

· Proposed links between the CRTC MB and collaborating institutions in the other littoral states

· Brief reports on the ability of the collaborating institutions to satisfy the information and data needs required for the implementation of the CRTC work programme, including an outline of future collaboration.

It is anticipated that two persons, designated to collaborate with the CRTC MB, from each littoral country will attend. Experts from KaspNIRH, including its Dagestan branch, will participate in larger numbers. Experts from Iran will be invited to attend at their own expense. 

5. Estimate of costs

The costs related to the operation of the Centre are included in the overall budget controlled by the Joint Venture and its Project Manager. 

The office of the CRTC has already been equipped in computers, copying machine and fax, including a dedicated telephone line. The total number of person/days available for the implementation of the programme of work is 1,250, to be used both for work to be carried out by KaspNIRH and staff of collaborating institutions in the littoral states. 

The estimated cost of international visits is as follows:

· Visit to Iran, CRTC MB Leader and Coordinator or his representative; 
USD 3,000 
· Visits to Kazakhstan and Turkmenistan by CRTC MB Leader and Coordinator or his representative: USD 4,500
· Three visits to Baku by the CRTC MB Leader and Coordinator: USD 7,000
(the third visit is anticipated in connection with the finalization of the TDA)
The estimated costs of the workshop are as follows:

Country
Tickets
Accommo-dation
Cost of living
Sundry
Total

Azerbaijan
800 
240 
200 
100 
1,340 

Kazakhstan
900 
240 
200 
100 
1,440 

Russia (Moscow)
600
480
400
200
1,680

Turkmenistan
1,000 
240 
200 
100 
1,540 

Common expenses (local transport, stationary, etc.)



500 
500 

Grand total-USD




6,500 

Appendix 1

Caspian Environment Program

The Regional Center on management of fishery resources and other commercially important bioresources on a sustainable basis

preparation of objectives, scope of work and work plan

Terms of References No: CEP/RU/001

1. Background   

The TACIS Caspian Environment Program was confirmed by the Steering Committee meeting including the establishment of a Regional Center for management of fishery resources and other commercially important bioresources on a sustainable basis, to be located in the Russian Federation. In accordance with the letter of the National Focal Point – the State Committee of the Russian Federation on Environment Protection dated August 7, 1998, the Center is to be located in the Caspian Research Fisheries Institute (KaspNIRH), Astrakhan, and the coordinator for the Center is to be Dr. V. P. Ivanov, Director of the institute. 

These Terms of Reference is for the preparation of the initial definition of objectives, scope of work and work plan of the Center.

2. Scope of work

2.1. The statement of the Scientific Basis of the Center

27. Prepare a brief review and definition of the commercial fish and other aquatic living resources of the Caspian Sea

28. Define the area of study/intervention of the Center in relatation to the Caspian Sea (referred to herein as the Caspian Region)

29. Prepare a brief analysis of the state of fisheries and other aquatic resources in the Caspian Region

30. Prepare a brief analysis of the environment impact of fishing and the impact of pollution and other factors on the living resources of the Caspian Region

31. Describe the links between the theme of living resources management and other CEP themes defined at the Ramsar conference

32. Combine the above into a report describing the scientific scope of work of the Center

2.2.  Work plan

33. Define the medium and long term objectives of the Center.

34. Develop a work plan for the Center for the period until the end of 1999, culminating in provision of thematic inputs to the Trans-boundary Diagnostic Analysis (TDA)

35. Develop a provisional plan for execution of the work by staff of the host institution  (KaspNIRH), other institutions in Russia and institutions in other Caspian countries.

36. Provide a description of the working methods.

2.3. Administrative matters

37. Prepare an organogram for the operation of the Center and its relationship with the host institution.

38. Prepare a short description of the methods of working and responsibilities for management and reporting including contact with the PCU, other institutions (including outside the Russian Federation and including Iran), the PCU, NGOs, the press, the general public and donors.

39. Plan and prepare for a workshop to be held in Astrakhan before the end of 1998, to be attended by the representatives of the Caspian countries.

40. Prepare an estimate of the costs associated with operating the Center, provision of training, international visits and workshops.

3. Output

The output will be:

41. a report describing the scientific scope of work of the Center

42. a resourced plan of work until the end of 1999

43. a report describing the organization of the Center, and the planned costs until the end of 1999

4. Timing

The outputs should be provided as follows:

44. report describing the scientific scope of work mid-November 1998

45. plan of work end-November 1998

46. report describing the organization and planned costs
10 December, 1998

CRTC  MB
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